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IntroductJon 

The ICER (lnternally Conumss10ned Externa! Rev1ew) panel met at CIA T Cal1 

Colombia, from November 16 21 1997 Prev10us to the Cah VISlt the Panel had been 

prov1ded Wlth documents pertammg to the rev1ew The first half of the rev¡ew cons1sted 

ofreadmg documents, rneetmg Wlth the Director ofthe Genetlc Resources, phone 

conversatJons Wlth our hruson to the Board ofTrustees VISlts to the laboratones 

greenhouses and fields of CIA T and numerous discuss1ons w1th the research staff The 

latter half of our meetmg mvolved dehberatJon and wntJng of our final repon On the 

last day we d1scussed wth the Duector General and the Duector of GenetJc Resources 

ourfindmgs 

We found many strengths m the Genet1c Resources Duectorsh1p The staff¡s deeply 

comnutted to the nuss10n ofCIAT, 1s act1vely engaged m numerous 1mportant research 

areas and 1s highly mteractJve The obJectJves of the SB-0 1 and SB-02 uruts have 

recently changed there !S less emphas1s on the development of cultlvars for d1rect use by 

farmers andan mcreased emphas1s on pre-breedmg act¡v¡tJes The orgaruzatJon ofthe 

D!reetorship has also changed from a program-based structure to one based on proJects 

At the sarne tJme the percent oftotal fundmg comnutted to spec1fic donor funded 

proJects has mcreased These factors have lead to challenges for CIAT m redefinmg 1ts 

role m tropical agnculture and for the staff m definmg research drrect10n CIAT has great 

potenual for carvmg out a new uruque role The utJhzatJon of natJve genetJc vanatJon, 

V!a new quantJtatJve rnethods Wlil allow CIAT to mcorporate the vanatJon found m 1ts 

germplasm banks qmckly mto prebreedmg populatJons Likew1se the utJhzat10n of 

molecular techiuques and genetlc transformatJon Wlil speed the mcorporat10n of new 

genetlc vanants mto trop1cal corps The Duectorship has ident¡fied severa! new 

d!reetJons mcludmg the establishment of a 810d!vers1ty Assessment Reg1onal Laboratory 

that Wlil respond to new opportumtJes m research and fundmg 

F!rst we presenta senes of comments which 1dent1fy the s1gmficant findmgs of our 

comnuttee Next we g1ve our recommendat10ns and then d1scuss the 1ssues rrused m the 

Terms ofReference for SB 01 and SB 02 



Comments 

1 The panel was unpressed With the hard work and ded1cat10n of the sc1ent1sts m the 
Drrectorate of Genetlc Resources The md•v•duals we met had a deep 
comnutment to the m•ss•on of CIA T to trop1cal agnculture and to the people 1t 
serves The research staff m the DGR has done a commendable JOb ofkeep1Dg 
abreast ofthe latest sc1enufic 1ssues of IDcorporatiDg recent sc•ent1fic 
developments mto the work of CIA T and of networkmg With other mstltutiOns 
The strong cormectiOns that staff has forged between the proJect groups and 
vanous other IDStltutlons worldWide keeps the work at CIA T current and m step 
With the contlnuously changmg d1rect1ons of sc1ence The qual1ty and ded1catiOn 
of the research staff, from the program leaders to the techruc1ans m the labs and 
fields 1s a maJ or strength of CIA T 

2 CIA T and DGR have several assets that make 1t nearly uruque on an IDtematiOnal 
scale and Will allow CIA T to maiDtam a strong mtematiOnal pos1t10n The 
extens1ve germplasm collectiOn the vast field and greenhouse space, and the staff 
to support these fac1ht1es offers the opporttm1ty to study and mcorporate 
germplasm from WIId spec1es and landraces IDto pre breedmg stock Recent 
studtes have 1Dd1cated that such transfer of nat1ve germplasm IDto pre-breedmg 
stock can be done relatlvely rap1dly (the QTL approach ofTanksley) thus makmg 
the germplasm resource of CIAT drrectly access1ble to development and assurmg 
CIA T a smgular ruche m trop1cal agnculture 

3 The research obJectlves of the DGR have recen ti y broadened and ID elude areas 
such as m s1tu conservatlon soc1o econom1c cons1deratiOns and nauve 
biOd1vers1ty that were not tradltlonally a maJOr focus or strength of CIAT At the 
same time the change from program to proJect format has resulted m sc1enufic 
obJectlves that are short term and often tled to spec1fic fundmg opporturutles 
Fmally budget cuts have resulted ID a decrease ID staff All of these 1ssues 
together are begmrung to blur the focus of the research act1V1t1es The staff 1s 
very eamestly tryiDg to accomphsh these multlple obJectlves and 1s s1mply spread 
too thm, both ID human resources and m expert1se 

It 1s unperatlve for the maiDtenance of CIAT s central pos1t1on m mternat10nal 
agnculture that tlus Sltuatlon be remed1ed CIA T s reputatlon 1s based on past 
accomphshments ID the development and d1stnbutiOn of new vaneues BreediDg 
actlVltles are now beiDg tumed over to NARS With the except10n of sorne reg10ns 
m Afnca CIAT needs to very carefully define 1ts new role ID IDtematiOnal 
agnculture so that 1t remams a consp1cuous player and so that 1t reta1ns the 
attentlon of 1ts donors In tlus hght the obJecuves of DGR need to be very 
carefully defined and managed so that the ex1stmg research staff can produce 
outstandmg research that w1ll not only stand up to mtematiOnal standards but also 
mamtam the central role of CIA T m mtematlonal agncultiiTe Such research 
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already extsts at CIA T the QTL work on nce ts a good ell.ample and such an 
approach could be ell.tended to other crops 

4 Changes m the nature of fundmg appear to have an effect \\ell beyond JUSI the 
reducuon m support The ught hnkage of fundmg to speclfic obJecuves and 
donor support has both broadened the range of research and narrowed the 
flextbthty and dtscretwn of work wtthm the umts Moreover the comrmtrnent 
for support ts necessanly shortened reducmg the hkehhood oflong term projects 
that may well have the greatest ulumate benefit for CIA T Many aspects of SB-
01 and SB 02 do not fit well wtthm the proJect format The clearest example ts 
the germplasm conservatwn acttvtttes whtch are a baste mandated functwn of 
CIAT mdependent ofproJects However the panel agrees wtth the ratwnale 
behmd the change from programs to proJects The pro1ect format does not 
necessanly preclude adequate support and flextbthty Portwns of the core budget 
could be set astde for support of the germplasm conservatton and for support of 
core SB-02 actlvtttes thus provtdmg secunty and f!ell.t bthty whtle mamtauung 
accountabthty 

A final aspect of fundmg ts stgmficant Because of the mcreased need to tdentlfy 
outstde funds a natural tendency extsts to expand the range and nature of research 
at CIAT CIA T must necessanly respond to tts donors However tf fundmg 
opporturuues are not carefully evaluated m the context of CIA T s obJecttves and 
current work, the umts wtll become dtffuse and tt wtll be dtfficu!t to tdenufy 
maJor accomphshments wtth CIAT The panel alreadv detects a tendency 
towards producmg small studtes m a wtde range of are as 

5 CIA T ts by defimtwn an mtemattonal facthty Yet CIAT ts mcreasmgly 
tdentlfied wtth Co!ombta It ts appropnate that Colombta s mterest ts 
acknowledged as host country Colombta s changmg agncultural basts and tts 
destre to emphastze troptcal frmts are al! reasonable concems for CIAT 
However Wtth the proposed estabhshment ofthe Bwdtverstty Assessment 
Regwnal Laboratory and the current dtscusstons Wlth the Von Humboldt lnstttute 
CIA T Wlll need to morutor tts mtematwnal representatwn 

The proposed Btodtverstty Assessment Regwnal Laboratory presents a wmdow of 
opporturuty for CIA T Because of the change m emphasts m CIAT from 
development of new vanettes to agrobwdtverstty the estabhshment of such a 
facthty Wlll provtde both sctenttfic and fundmg flextbthty The DGR has a clear 
set of gutdelmes to determme whtch spectes and a ven u es of research wtll be 
pursued 

6 Importan! mformatton and tools (processes and gene sequences) related to modero 
btotechnology are now protected by mtellectual propertv nghts (IPR) Pnvate 
multmatwnals or nattonal pubhc organtzatlons are usually not eager to provtde 
htgh-cost research products or processes to CIA T beca use such products would 
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have to be released free of charge to th1rd parlles thus reducmg the1r own 
potentlal royalty return As a result mcreasmgly more pnvate and pubhc 
mstl.tutlons m DCs and LDCs request assurance that theu IPR w¡ll be honored and 
that results of any JOmtly developed research WIII also be protected 

Accordmg With the DRAFT VERSION 5 presented to JCER for comments CIAT 
IS currently rev1smg 1ts IPR pohc1es The mam obJeC!Ives are under the prev&lmg 
IP enVIronrnent to perrn1t exchange of genet1c matenals and techruques and to 
ensure that the results of proJects reach the m tended benefic1ar1es m developmg 
countnes 

CIA T should choose to exerc1se legal protectwn 1f such actwn 1s needed for 
developmg cnt1cal strateg1c research alhances or to prevent appropnat10n of 
products mtended to reach partners m developmg countnes The draft docurnent 
presents four protocols to be used m each particular case dependmg on what 
matenal or process IS bemg exchanged However It needs to clanfy to end users 
and partners what IS meant by matenal denvat1ves ' as stated m Protocol 1 It IS 
clear that as a CG Urut CIA T must assure that germplasm IS freely ava!lable to all 
countnes But by requmng that rec1p1ent countnes can not seeJ... IP protecuon for 
new culuvars (see UPOV defimt10n) eventually den ved from germplasm rece1ved 
from CIA T may create sorne concern to breeders workmg m pubhc or pnvate 
nauonal prograrns 

When d1scussmg a new project wluch mcludes the use of propnetary genetlc 
rnatenal (e g 35-S promoter) or propnetary processes (use ofBt genes for plant 
protectlon) CIATshould take mto consJderatwn, as part ofa general pohcy, the 
poss1ble effects ofthe IPR m the deployrnent ofthe potentlal outcornes ofthat 
proJect CIAT could become hable for d1stnbutmg matenal that It knows to be of 
propnetary nature Intellectual Property Laws usually allow for the freedom of 
use for research purposes However as all countnes m Latm Amen ca for 
mstance, are part of the Trade Related Intellectual Property (TRIPs) Agreement 
and follow the rules ofthe World Trade Organizatwn (WTO) NARSs may not be 
able to use the genes or processes deployed by CIA T to produce vanet1es for 
commercial purposes Furthermore CIA T should cons1der along With other CG 
Centers, the strateg1c need to research for new molecular assets that would be 
protected by the CG System to be hcensed to partners m developmg countnes 

7 B10safety One ofthe most Widely d1scussed subjects mthe B10technolgy world 
IS the b10safety of transgemc plants The UNCED Conference held m R.! o de 
Jane1ro m 1992 set the background scenano for manv years to come when 
member countnes ofthe Convent10n ofBwlogical D1versity d1scussed the 
transboundary movement of hvmg mod1fied organ1sms CIA T IS an lnternatwnal 
Research Center and therefore should be Ieadmg research m the area of nsk 
assessment oftrlllts wluch Will be mtroduced m 1ts mandate crops OfrnaJOT 
Importance are the stud1es mvolvmg plants wh1ch ha ve the1r Center of Ongm m 
Lat!n Arnenca and are hkely to benefit from transgemc trlllts e g cassava and 
common beariS The Panel sees a proJect m th1s area as an excellent opportumty 
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for nemorkmg and collaboratwn With NARS m mdividual developmg countnes 
and With pnvate and pubhc InstnutiOns from the North 

The Panel recogmzes that CIA T has already prepared 11s Bwsafety Gmdehnes m 
1991 (BOT approved) and has fonned 1ts mstnutiOnal 810safety Commlttee (IBC) 
With the participatlon of an mterdiSCiphnary group that mcludes representat10n 
from the Colomb1an Nat10nal Agncultura11nsutute The IBC has recommended 
that the Center s DG make the decisions on penniSSIOn for field testmg 
Geneucally Moddied Organ1sms(GMO) 

The Panel also understands that the Colomb1an regulatory frarnework 1s currently 
under rev1ew and a final regulat10n w!ll be 1ssued by Govemment m early 1998 
W1th tlus legal mstrument m place CIA T WIII be able to apply for field tests m 
Colombia All transgemc research has so far been carned out m contamment 
(laboratory and greenhouse), usmg techmques for handhng GMOs CIAT s 
b10safet\ gmdehnes ha ve been des1gned accordmg to the expenence of DCs e g 
OECD and USDA, and 1ts IBC momtors technological and legislat1ve 
developments worldWide for updatmg CIA T s gmdehnes 

8 Network and Capac1ty Bmldmg CIAT IS recogruzed world Wide for 1ts capac1ty 
to coordmate and 1mplement the Cassava B10technology Network (CBN) CBN s 
unpact mcludes the mcorporat10n d1ssemmatiOn and updaung of fanners 
perspecnves mto b10technology pnont1es transfer of new b10technology tools for 
cassava to natwnal programs and the development of part!cipatory proJeCts that 
mcrease the relevance ofR&D targets The CBN has prov1ded an entlre new 
opporturuty to laboratones and sc1ent1sts m developmg countr1es by distnbutlng 
40 small-grants and orgamzmg three mtematlonal scientlfic meetlngs on three 
contlnents CIA T also coordmates the Beans Advanced Research Network 
(BARN) wluch was orgamzed m 1990 and has prov1ded the opporturuty for two 
sc1entrlic meetmgs and part!Clpates m the Rockfeller Foundat10n Rlce 
B10technology Network The Panel recogmzes that al! CBN s effort should not 
come to a loss because of lack of funds and urges the sclenufic and donor 
commumty to support 1ts contmuatlon based on the excellent outcome prov1ded 
so far 

CIAT 1s also begmmng to be lughly pmsed m the Latm Amencan reg10n for the 
trammg courses and m serv1ce trammg lt has prov1ded smce 94 Through these 
mechamsms CIAT has made ava!lable to partners a range of genetlc matenals, 
culture !mes molecular maps probes vector strruns genorruc and cDNA hbranes 
and state-of -the-art methodologies Tlus effort has to be contmued because 1t 
g1ves to sc1entlsts and laboratones m the regwn the comparat1ve advantage of 
learmng m the1r own language With less expens1ve travel and housmg costs 
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9 Extemal Reviews We would hke to comphment CIA T for the excellent 
documents presented to the Panel and for the presentatiOns prepared by members 
of the T earn Their wiihngness to present theu prOJeCt results made our analyses 
mucb easier to prepare However we would hke to comment on the length ofthe 
reVJew With the amount ofmformatiOn that a Panel has to analyze It would be 
useful to add two extra days to the Panel work That would certamly allow for a 
more profound review of the scienufic aspects of every Ime of researcb and to 
allow the panel to reflect on Its fmdmgs Receivmg the documents VJa e-maii 
would allow more time for readmg and would also speed up the process on 
amval lt may be a good Idea to InVIte at least one ofthe members oftlus Panel 
to the next review givmg tlus person the very good opporturuty to review the 
progress and the ImplementatiOn of our recommendat10ns 
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Recommendahons 

• Estabhsh a posltJon ass1gned to SB 01 for computer/data base support Tlus posltlon 
was ehmmated dunng budget cuts but Js essenual for the JmplementatJon of the 
recommendatJOns from the 1995 CGIAR genebank rev1ew panel 

• Prov1de addJtJonal expertJse ID the area of populatJon genet1cs and evolutJOnary 
b10logy e1ther by collaboratJve arrangements or by future staff posJtJons 

• Stab1hze a molecular b10logy posJtJOn ass1gned to SB-02 prOJect 

• Estabhsh frrm and formal hnks w1th IARCs to draw frorn state-of-the art research 

• Pubhsh the conservatJon rnethodolog1es developed at CIA T m IDtemauonal joumals 
so that these technolog1es becorne WJdely d1ssemmated Include these and other 
methodolog1es on CIAT s Internet Home Page when poss1ble 

• Contlnue ngorous peer rev1ew to prornote research of mtemauonal standards 

• Estabhsh a computer based morutonng system for gerrnplasm conservatJon 
operatJons 

• ProVIde core budget support for the germplasrn actJVJtJes of SB-0 1 so that budget 
stab1hty JS aclueved and that the UpgradiDg plan can be aclueved 

• ProVIde more flextble core budget for the strateg1c gap-filhng approach m the 
bJOtechnology very fast moviDg field 

• Prov1de appropnate fields to maxmuze envJronmental vanat10n and gene x 
envrronment mteracuons for gerrnplasm collectJons at Palrn1ra 

• Charactenze the cassava germplasm collectJOn before Jt Js placed ID m v1tro storage 
The declSJon to place the cassava collecuon mto ID v1tro culture should be carefully 
dehberated 

• Estabhsh a p!lot program for field collect10ns of essentJal germplasm 

• Develop a fnendly-user GIS systern to allow for rnethodology to be transferred to 
partners and NARSs 

• Estabhsh the BJOdJversJty Assessrnent Reg10nal Laboratory and 1mplement the 
gwdehnes that have already been wntten (Genorne Research ID AgrobJOdJVeTSJty at 
CIAT) 
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• Cons1der a cassava breedmg program wh1ch mcorporates w1ld germplasm, Slffillar to 
the current program m nce and bean QTL s 

• Contnbute m a ilffilted manner to m s1tu conservat10n efforts by prov1dmg gUJdelmes 
and genetlc mformanon to other agenc1es such as Mm1stnes ofthe Envrronment or 
conservanon agencies 

• Estabhsh WJth urgency an agreement on b10safety WJth Colomb1a talun_g mto full 
account mtemanonally estabhshed procedures such as OECD gUJdehnes 

• ReVJew formal mteract1ons WJth NARS based on the broader IIDSSIOn of CIAT 

• Combme when poss1ble extemal rev1ews to reduce the burde"'! on the staff 
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SB-Ollntegrated ConservatJon ofNeotrop1cal Genet1c Resources 

The drrectJon and hence tltle ofthe SB-01 umt 1s a result ofthe Intemally Corrumss10ned 
Extemal Rev1ew on Gene Bank Operat10ns by CGIAR m August 1995 and the new 
prOJCCt frarnework mtroduced at CIA T m rmd 1 996 ActJvitles carned out by the former 
GenetJc Resources Umt and other proJects re1ated to conservatlon are grouped mto a 
smgle conservat10n proJect Integrated Conservat10n ofNeotropical GenetJc Resources" 
ICNGR 

The general obJeCtives of ICNGR mclude 1) the assemblmg of germplasm collectJons 
that are fully avwlable to users that meet mtemat10nal standards and that are fully 
relevant to the purpose of conservat10n 2) to contnbute through trrumng to bwldmg the 
capac1ty m conservat10n sc1ences and techmques Withm the reg10n and 3) to develop m 
sztu conservatJon methodologies for farmer landraces and Wiid relauves 

1 ProJect Goals 

The speclfic objectlves ofSB-01 are g¡ven as 

• To make FAO collect10ns fully meet mternanonal standards 
• To make F AO collect10ns and theu pertment mformat10n fully avwlable 
• To make F AO collectJons geneucally and socially relevant 
• To contnbute to the format10n ofhuman resources m conservatJon methodologies m 

the reg10n 
• To proVIde scientlfic mput m m sztu conservat10n offarmers landraces and Wiid 

relatlves 

Related objectlves 1dentJfied by the SB-0 1 mclude 

• To unprove or develop conservatJon techmques mtegratJng convent10nal and modem 
biOlogical technolog¡es and focusmg on ex-sztu collectJons of mandate germplasm 
With lmkages to m sztu conservat10n on farm or m protected areas 

• To assess and charactenze the structure and d¡versity of genetlc resources ofWild and 
cultlvated mandate spec1es selected non-mandate spec1es and assoc1ated orgamsms 
through the use of anaJyt¡caJ genom1c technologies and agroecological mformatJon 

• To make genetlc resources, databases, and genet1c stocks and pertment mformatlon 
avrulable to users at CIA T and m partner mst1tutJons 
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The followmg outputs have been used by the panel to measure progress towards the 
research goals 

• CIAT mandate germplasm collect10ns mamtamed WJth state ofthe art conservat10n 
techruques and made global! y avrulable Germplasm samples tested for freedom from 
maJor pests and pathogens 

• Dtstnbuted Neotroptcal genet1c resources better charactenzed at the spec¡es and 
genetlc levels 

• Improved germplasm conservatton methods usmg seed and field techruques 
• Improved germplasm conservat10n methods usmg m vztro and cryopreservat10n 

techruques 
• Genettc structure charactenzed WJthm and between gene pools of Phaseolus and 

Mamhot usmg molecular markers 
• Agroecologtcal mformat10n mtegrated WJth genettc dtverstty usmg GIS and 

molecular makers (beartS cassava and troptcal forages) 
• Genettc matenal dtstrJbuted to partllers 
• Databases maps probes strruns assembled and made avallable to partLJers 
• Capac1ty bwldmg actlvtttes m conservauon technologtes and processes orgamzed 

WJth nattonal partllers 
• Strengthened hnks WJth other CIAT proJects through common b10logtcal approaches 

Below we address each ofthe quest1ons posed m the TOR m turn 

1 Are the research goals and pnonttes clearly tdenttfied and 1s the process to measure 
thJs adequate? 

The research goals and pnont1es are clearlv set by the urut and 1t adequately measures 1ts 
progress towards these ob¡ecttves The frrst pnonty of the wut ts to conserve 1ts 
germplasm collect10n accordmg to mtemat10nal F AO standards Table 1 mdtcates the 
conservatton goals for seed and other categones of the SB-0 1 Records of number of 
access1ons placed mto storage measure progress towards thJs goal Qualtty of 
conservatton technologtes ts measured by momtonng of vtab1hty of stored matenal 
Figure lis an example ofthe urut s conservation strategy shoWJng the management of 
germplasm for Phaseolus and tropical forages Table 2ts an example ofthe type of 
morutonng SB-0 1 undertakes for the qualtty of stored germplasm Thts example shows 
the percent of germmatton for stored Phaseolus and forages over the last 4 years The 
second area "ofwork for SB 01 dtstrJbutiOn of germplasm resources !S also well 
documented by records Records of pubhcatwns and tallymg of hands-on tra.Jnmg 
actLVitLes courses conferences and posters momtor the thJrd and fourth aspects of the 
umt s work research and human resources 
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Table 1 Proposed amounts of seed and categones for conservatton 

FORAGE PHASEOLUS 

We1ght 
S"C 20'C gr /lOO sem 

TOTAL S"C 20 e TOTAL 

Distrlb Monitorlng Base Repatrlatlon Duphcates Distr1b Momtormg Base Repatrlat10n Dupllcates 

< 1 9 000 6 000 6000 6000 6 000 33 000 

1 10 7 000 2 000 2 000 2000 2 000 15 000 

/0-30 3 000 1 000 1 000 1 000 1 000 7000 

> 30 1 000 1 000 600 300 600 3 500 1 000 1 000 600 300 600 3 500 

600 300 600 1 500. 
~-

• A ltemate opt10n 1f not enough seed 1s produced 
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F1g 1 Flow Chart for Germplasm Management of Phaseolus and Trop1cal Forages 
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Table 2 Genmnat10n tests for Phaseo/us and forages dunng the last 4 years 

Phaseo/us Forages 

Germmatton (%) Germmat10n (%) 

o 1 50 51 84 85 100 TOTAL o 1 50 51 84 85 100 TOTAL 

1994 1 5 \01 91 \98 

1995 o 14 33 239 286 

1996 96 404 756 571 1 827 o o o o o 
1997 2 89 401 1 416 1 908 o o 7 189 \96 

2 Does the research respond to the stakeholders needs? 

CIA T holds m trust for the peoples of the world an essenttal and meplaceable gerrnplasm 
collection ICNGR ts stnvmg to reach and mamtam F AO mternational standards m tts 
curatorslnp ofthe germplasm collection The urut ts responstve to requests for 
germplasm and tts proVIdes carefully morutored matenal to other orgaruzatlons The 
research work of the urut ts essenttal m developmg techruques and strategtes for 
conservation that can be apphed towards other spectes and can be transferred to NARS 
We conclude that the work of the SBO 1 umt ts htghly responstve to the stakeholders 
needs 

3 Are mtlestones well md1cated and can the1r ach1evement be momtored? 

MIIestones for acautsttiOn and mamtenance of the germplasm collectiOns are clear and 
the record keeomg can momtor thetr achtevement as dtscussed above 

4 Are the research obJectives feas1ble wltbm the md1cated nme frames? 

Based on the accumclated knowledge and expenence of CIA T. the proposed research 
obtecttves ofthe umt are ambttious and feastble wtthm the mdtcated ttme frames only tf 
adeguate resources are provtded Essenttal concerns such as ehmmatmg the backlog of 
matenal to be placed m storage GIS documentation computenzation upgradmg and 
accesstbthty of records are all feastble wtthm the prOJected time frames wtth adequate 
resources The goal of the urut ts to provtde secured stabthty m gerrnplasm conservation 
servJces (short terrn conservation long terrn conservat10n vtabthty momtonng safety 
duphcation and repatnat10n) for twenty years by estabhshmg appropnate facthties and 
staffmg Such a goalts feastble wtth appropnate resource commttments (dtscussed 
separately below) 

5 ls researcb attent10n to m-sllu conservat10n adequate? 

The role of CIAT m-sztu conservatiOn of agrobiOdtverstty ts dtscussed m the context of 
several research pr01ects The nature of such work ts not spectfied Our understandmg 
IS that SB-0 1 m collaboratiOn wtth SB 02 vtew thetr roll as tdentifymg geographtcal areas 
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of concern and mterest (e g molecular marker stud1es md1cate that a spec1fic 
geograplucal regwn has h1gh d1vers1ty) and prov1dmg knowledge and protocols for the m 
sztu mamtenance of such d1vers1ty Onlv a hm1ted role of SB O 1 (and SB-02) m m sztu 
conservatwn 1s appropnate g1ven the other ob¡ect1ves and respons1b1htv of the umt 
Moreover, m sztu conservat10n IS not an endeavor to be undertaken hghtly Conservatlon 
of genet1c resources, e1ther as landraces by farmers or as w1ld spec1es m preserves has a 
whole set of 1ssues methodolog1es and constramts that have not been prevwusly 
undertaken by CIAT Parucularly for w1ld spec1es there are other orgamzat10ns 
(MIDlstnes ofthe Envuonment conservat10n agenc1es) whose rmsswn and expenence 
make them much more smtable agenc1es to undertake conservatlon of spec1es unportant 
to agrob10d1vers1ty 

6 Is the proposed research fully reflected m the proJect documents and do tht 
work plans represent the proJect objectlves? 

Currently the research IS fullv and clearly reflected m the pro¡ect documents and the work 
plans represent the pr01ect ob¡ectlves But m tlus context our mterv1ews Wlth staff 
revealed a great concern for the ab1hty to complete spec1fied research proJects because of 
uncertamty m fundmg for any g1ven proJect (Th1s 1ssue IS d1scussed below) 

7 Is proJected output and 1mpact well defined and feas1ble 

The SB-01 Umt has a clear understandmg of1t s pr01ected output and the 1mpact and 
unportance oflts output The pro¡ected outputs are feas1ble g1ven adeguate resources 

ll The Research Program 

The research ofthe SB-01 program 1s m severa! d1Stlnct areas umted by the theme of 
conservat10n of genetlc resources The umt has the s1gmficant and maJor respons1b1hty 
of proV1dmg for germplasm conservatlon wluch mcludes both the mtroductwn and 
propagatlon ofnew accesswns mto the collect10n and the mamtenance ofthe current 
collect!on Tab1e 3 g1ves the current status ofthe germplasm collect10n at CIAT 
Mamtenance of the collectwn 1s accomphshed e1ther by long term storage of seeds (beans 
and forage) or by tlssue culture and field plots (cassava) There has been s1gmficant 
recent progress m tlus area by the modermzatlon of fac1ht1es ( cold storage seed 
germmatlon room) and by the mput of data m the SINGER system and the use of GIS 
data Wlth passport mformatwn 

The SB-01 umt also has the respons1b1hty of d1str1but1ng germplasm to NARS and other 
org3nlzatlOns Tab1e 4 11lustrates th1s functwn for the d1stnbut1on offorage germp1asm 
Tlus work mvolves propagat10n ofthe matenal and cert1ficat10n ofthe health ofthe 
germplasm so that lt can be safety uuhzed (Without d1sease or pathogen) m another 
regwn The umt assures the safety of maten al by the seed health laboratory and by t1ssue 
culture productwn and momtonng of cassava 
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Table 3 Status ofthe Phaseolus beans and ofthe tropical forages germplasm collecuons 
conserved at GRU-CIAT (1997) 

Ongm Total 
Germplasm collectlon Genera Spec1es No No access 

I:IIUDtrlt!i 
Phaseo/us beans 

P vu/gar1s 91 25 454 
Other cult1vated spp 4 53 3 002 

Wild spp 22 12 167 
Subtotal 1 27 97 28 623 1 

Trop1cal Forages 
Legumes 102 614 69 18,559 
Grasses 48 165 41 1 916 

Subtotal 150 779 74 20475 

Manzhot 
M esculenta 1 1 24 5,537 
Wlld spp 1 30 • 330 

Subtotal l 31 24* 5 867 
Total 152 837 195 54,965 

Table 4 D1stnbuuon ofForages germplasm (1994-1997) 

Number of AccessJons (No ofRequests) 

1994 1995 1996 1997 

Centre Staff m Host Country 1 893(52) 623(38) 569(30) 216(27) 

Centre Staff m Other Countrtes 125(4) 9(1) 60(5) 

Other JARCs 113(1) 

NARS m Developmg Countrtes 503(28) 312(16) 348(17) 295(15) 

NARS m Developed Countrtes 35(2) 97(3) 54(2) 

Pnvate Sector m Developmg Countrtes 21(4) 55(11) 28(4) 3(2) 

Pnvate Sector m Deve\oped Countrtes 7(2) 34(4) 

Others (lncludes Umvers1t1es) 647(25) 100(15) 105(8) 485(13) 

TOTAL 3,231(117) 1 133(85) 1 320(68) 1 053(59) 

\S 



Another responsJbJhty of the umt Js to develop new conservatlon technologJes The umt 
has close collaboratJons WJth SB-02 and severa] types of genetlc markers have been used 
to momtor the collectJOn for duphcates ( electrophoretJc markers DNA fingerpnntmg 
and AFLP s) Other s1gmficant actJvJtJes mclude m vztro preservatJOn for cassava 
storage effects on seed dormancy (cassava) zygouc embryo culture for safe mternatJonal 
transfer ( cassava) and pathogen detectJOn m seeds (beans) The groups ha ve also 
collaborated on stud1es of genetlc dJversJty WJth both cult1vated and WJid germplasm of 
beans and cassava SB-01 has also been actJvely mvolved m trammg ofresearchers and 
m transfenng the technology for germplasm conservatlon de\eloped at CIAT Table 5 
shows the recent trammg actJvJtJes of the umt 

Table 5 Number and type of capac1ty bmldmg actJvJtJes 

Type of capac1ty transfer 

Courses WJth mput from proJect staff 

Hands-on trammg m GRU facJIJtJes 

Research thes1s superv1sed by SB-0 1 staff 

Sc1ent1fic commumcatlons m conferences workshops etc 

ScJentJfic posters m congresses 

Numberof 
events 

13 

57 

18 

31 

3 

1 Are the proposed research actJvJtJes and methodolog¡es used appropnate to 
ach1eve the expected outputs? 

The oroposed research actJVJtJes and methodologJes m general are appropnate to aclneve 
the exoected outouts The GRU has good procedures m place for the placement of 
germplasm mto the collectJOn, for the mamtenance ofthe collecuon and for Jts 
dlstnbutlon The work of SB-0 1 can serve as a model for future research on genetJc 
dlversJty for a WJde range of agnculturally 1mportant spec1es 

The proposed research of the umt Js m the area of assaymg bJOdJversJty for appropnate 
collectlon strateg1es and m developmg (m collaboranon WJth SB-02) geneuc markers 
Both of these areas of research are flounslnng and are prov1dmg clear contnbutJons to the 
general area of agrobJOdJversJty The stud1es of natJve and culuvated bean bJOdJversJty 
and the JdentJficatJon of separate gene pools m severa! nat1ve spec1es JS an advancement 
that WJII have dlrect apphcatJOns for the germplasm collect1on In v1ew of these 
mterestmg bas1c scJentJfic d1scovenes Jt JS cunous that there JS very hnle d1rect 
collectJon of new access10ns by the umt Because of the mass of bas1c genetJc 
mformatJon gathered on wJ!d bean spec1es the scJentJsts of SB 01 are clearly m the best 
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pos1t10n to mount additlonal collectmg tnps They have the greatest understandmg of 
genet¡c dJVeTSity of Phaseolus m the wlld and 1t JS the umt s missJon to preserve 
biOdJversJty G1ven the rap1d depleuon of nauve germplasm llis urgent that access10ns 
be collected expedJUously The umt has expressed a keen mterest m mcreasmg 1ts 
collectJon actJVJtles 

Another 1ssue rests WJth the nature of the collectiOns One 1ssue that needs to be carefully 
addressed 1s the nature of samphng for a g1ven spec1es or crop At one end of the 
spectrurn JS the 1dea that onh a smgle mdJvJdual need be sampled because 1t represents 
the gene" ofthe spec1es and that muluple access10n add httle Such concepts of 
germplasm collecuons are reflecuons of spec1es concepts m the past and are m 1gnorance 
of the mass of data, wlnch md1cates the h1gh degree of vanat1on WJtlnn spec1es The 
other f'xtreme 5uggests that every populat10n and every vanety 1s d1stmct and ought to be 
coJlected and preserved Such concepts do not reflect current under5tandmgs on the 
reuculatlng nature of lmeages CIA T, because of 1ts bas1c work m dJstnbutiOn of 
geneuc vanauon, JS m a good posJtJon to deterrmne how samphng and collectiOn should 
be done based on the genet1c structure of gene pool In the case of Wild Mamhot 5pec1es 
the germplasm collecuon JS often repre5ented by only a few acce55IOns and 5hould be 
bolstered m collaborauon WJth NARS 

2 Is the research ongmal and IS the balance between bas1c and 5trateg1c research 
adequate? 

ls the proposed sc1ence ngorous, of mternat10nal standards, and IS a peer rev1ew 
process m place to assure those standards? 

SB-01 appropnately balances bas1c and 5trategJc re5earch The non-curatonal aspect of 
the umt s work prov1des new conservat10n methodologJe5 to other orgaruzatlons and thus 
Wlll have a WJde effect on how conservatlon 15 practlced The work on genetlc d1vers1ty 
m secondary and tertlary gene pools has 1mportance both for bas1c and 5trateg1c re5earch, 
1t furthers the understandmg of bas1c plant genetlc5 and 1t prov1des an example of how 
geneuc vanauon 15 structured w1thm a spec1es Severa! of the studJe5 are h1ghly ongmal 
The study of AFLP vanatiOn to assess vanatJon and domestJcatiOn m Phaseolus was the 
first study to use the5e new markers m 5uch a marmer The 5tud1es of germplasm genetlc 
chvers1ty at CIAT use a WJde var1ety of molecular techmque5 reflectlng the 5trength of the 
SB-02 umt Many of these stud1es now rest WJtlnn the field of populat10n geneucs In 
tln5 area CIAT would be greatly helped by addJUonal experuse m the area of genonuc 
and populatlon geneuc analvs15 Many of the Jssue5 m populat10n stud1es re5t not so 
much on techruque as on 5amphng and data analys15 The 5CJence conform5 to 
mternauonal standard5 A peer rev1ew process 1s m place manu5cnpts are g1ven to a 
comnuttee oftwo anonymous colleagues who evaluate and comment on the manuscnpt 
before 1t 1s 5ent for pubhcauon 
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3 Are past research results and rev1ew recommendat10ns used m present and 
planned actJvJhes? 

The prooosed prograrn and research of SB-0 1 ts strongly mfluenced by past research 
results For example the proposal for more mtense germplasm samphng m Phaseolus 
stems from the research on AFLP markers that have mdtcated separate gene pools m 
se\ eral spectes Ltkewtse research results mdtcate evtdence for gene mtgrattOn between 
culttvated forms of Phaseolus and some ofthe wtld ancestors Such work can also be 
used to drrect collectmg efforts to weed-crop complexes 

The proposed actJ.vtttes ofthe SB 01 have also made use ofpast revtew 
recommendat10ns The response ofthe SB 01 to the comments and recommendattons of 
the extemal revtew panel of the CGIAR genebank operat10ns of CIA T are dtscussed 
below 

4 Have the recommendatJons ofthe rev1ew ofthe genebank been 1mplemented? 

The extemal reVJew panel ofthe CGIAR genebank operattons made severa! 
recommendatJ.ons m tts 1995 revtew of the genebank Many of these have been 
tmplemented and several have not We dtscuss only those areas where tmplementatJ.on ts 
not complete 

CGIAR Genebank Panel Comments 

A. The Panel recogmzed thatjinancwl constramts are l1m1tmg CIAT s operatwn but 
thought that m relatwn to the Center s total budget the GRU 1s undefined 

The current panel1s of the oplDlon that financtal constramts are st•llltmttmg the 
operatJ.on ofthe genebank The genebank ts the core acttVJty ofthe GRU (SB-01) and 1s 
an actJ.VJty that 1s essentJ.al for CIAT' s role m CGIAR We vtew the genebank as the 
smgle most tmportant acttvtty of the Dtvtston of Genettc Research Stndes ha ve been 
made to mcrease facthtJ.es but several key areas need attentJ.on add!t10nal cold storage 
for seed, renovatJ.on of seed cleanmg areas and most tmportantly attentton to 
computenzatJ.on and mecharuzat10n of the work 

B The panel thought that there are dangers m makzng use of spec1al pro}ect fundmg for 
key areas of conservatwn and research 

The ICER panel also shares tlus concern The genebank and germplasm conservatlon are 
core actJ.VJtles that are not always dtrectly tdentJ.fiable to a prOJect The lack of a clear 
fundmg comnutment to the genebank Jeopardtzes the conservat10n of germplasm that 
CIAT must mamtam based on the F AO CIGAR agreement 
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e The panel was sallsfied that for Phaseolus forage and gran specleS CIAT S goalls 
to adhere to Jmernatwnal Genebank Standards as endorsed by FAO andpubllshed 
Jomtly by FAO and IPGRJ m 1994 Jnadequate staff andfunds have precluded complete 
ach1evement of these standards 

The SB-01 has responded by producmg an Upgradmg Plan The Upgradmg plan JS not 
yet entrrely 1mplemented dueto financJal hmJtatJOns The Upgradmg Plan mcludes 

a cleanng backlogs and meetmg standards of seed quanuues 
b seed vJab1hty and health momtonng 
e long-term conservanon at CIAT 
d safe duphcabon 
e restorauon 

The prev10us panel set forth a senes of 18 spec1fic recomrnendatJOns, wluch have been 
addressed e1ther by management or by the SB O 1 Implementauon of severa! of these 
recommendauons aw&ts addJtJOnal financ1al resources for the umt The current ICER 
was 1mpressed WJth the earnest response ofthe SB-01 to the CIGAR genebank rev1ew 
The response ofthe SB-01 to the comrnents and recommendatJOns ofthe CIGAR panel 
has lead to vast 1mprovements m the mamtenance and storage of collectJOns, other 
1mprovements are planned 

CIGAR Genebank Panel Recommendatlons 

We WJII not d!scuss each of the recomrnendauons by the CIGAR panel but wJlllughhght 
as examples sorne ofthe recomrnendauons and the response ofthe SB-01 

A CIAT should negot1ate WJth !CAto perm1t first mcrease offorages m mesh houses 
to mcrease effect1ve populat10ns s1ze and reduce geneuc dnft ' 

The prev10us panel m sed the 1ssue of gen ene dnft m the management of forages and 
other crops Our field observat10ns dunng tlus V!Slt md1cated a great concern by the SB-
01 stafffor e!Jmmatlng geneuc dnft Seed collecuons are momtored on a per plant bas1s 
and then bulked only after equal representat10n JS aclueved Both the equal contnbuuon 
of each plant to the gene pool and the overall mcrease m sample s1ze of the collecuon 1s 
now adequate to prevent genet1c dnft 

B A p1lot cryopreservatwn proJect for Mamhot should be mlflated as soon as 
pOSSlb[e 

Tlus has been accomphshed and cryopreservatJon JS now effect1ve for Mamhot 
germplasm Severa! modJficatJOns have been made to the cryopreservat10n techmque 
and now both control and recalc1trant genotypes can be effect1vely stored Currently 
stud!es ofthe long term VJabJhty of cryopreservat10n are underway It JS hoped that tlus 
technology Wlll soon be transferred to the routme storage of port10ns of the cassava 
germplasm collectJon 
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Other aspects ofthe CIGAR rev1ew panel s recommendatwns are currently bemg 
addressed or awalt lmplementatwn The CIGAR rev1ew panel suggested 

Applled research should be mmated by CIA T lo reduce costs jor routme au rvllles such 
as 
• drymg m paper bags versus open drymg boxes 
• countmg smaller samples to esttmate total seed number wzth computer connectwns 

to sea/es and to enter seed number and seed wetght per 100 seeds m the data base 
• more mechamzatwn m seed processmg 
• esttmatwn of seed longevzty of vanous spectes at temperatures above freezmg to 

zdentify spectes where the acttve collecllon should be stored at -1 9C 
• use ofbar codes 
• computer programs to enter germmatwn results compute means and enter m data 

base 

Many ofthese unprovements are yet to be 1mplemented The SB 01 umt has g¡ven a 
very lngh pnonty to the computenzatwn and mechamzat10n of routme operatwns 
However these unprovements can not be made Wlthout the lnnng of a computer/data 
base spec1ahst m tlns area Such a pos1tion had been m place but was ehmmated due to 
budgetcuts 

The SB-01 umt has done a goodjob of1mprovmg the handlmg, storage and mamtenance 
ofthe FAO germplasm It has made many 1mprovements m the curatonal fac1htJes and 
procedures for germplasm conservat10n and tlns was done m the face of a declmmg 
budget The SB 01 umt has a tremendous obhgatwn for mamtam the FAO germplasm m 
trust, and 1t meets tlns obhgauon Wlth a strong sense of respons1 b1hty and ded1cation 

S Is research progress adequate and accordmg to proJected outputs and tmpact'l 

The progress of research has moved along qu¡ckly Wlth severa! papers bemg pubhshed m 
refereed Journals The progress of the germplasrn conservatwn acttVJtles ts d1scussed 
abo ve 

6 How are research outputs used and by whom 

The research oumuts are used both strateg1cally by the commumty of researchers 
mterested m agrobtodtvers¡t\ and by bas1c scJentlsts m populat10n b10logy and 
enthnobotany The studtes of Phaseolus gene pools are ¡Jlustratlve These stud1es have 
1dentúied multiple gene pools Wlthm spec1es th1s d1scovery leads to very practJcal 
recommendations for the collectlon of genet1c d!VeTSlty On the other hand such stud1es 
are mherently mterestlng to both enthnobotan1sts and populatJOn bJOlog1sts as well The 
work has demonstrated multiple domest1catJOn wlnch prov1des bas1c mformatlon on the 
development of agnculture The occurrence of two separate gene pools suggests sorne 
anc1ent Jmeage d1verslficauon most hkely assoc1ated w1th bJOgeograplucal factors 
wlnch ts of mterest to populatlon and evolut10nary bJO!og¡sts 
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7 Is the quahty and quanhty of varmus research pubhcatJons adequatc? 

Y es G1ven the ma10r respons1bJhlles ofthe SB 01 for germp1asm mamtenance and 
conservatlon. the degree of acnve parhcmatJOn of staff m ongma1 research and 
pubhcahon 1s good The number of IDtematlonal pubhcatlons from the urut 1s realtJvely 
small WJth most pubhcatJOns beiDg ID local sources As add1t10nal advances are made ID 
the process of germplasm conservatlon pubhcat10ns should result from tlus work 
Moreover the collaborat10ns between SB 01 and SB 02 Wlll support a contmuous y1eld 
of 1Dtemat10nal pubhcat10ns 

8 Is the research work adequately hnked w1th the work m the IP proJects? 

Y es. there 1s close hnkage to the IP pro1ects The SB-01 prov1des the bas1c resources for 
the IP proJects and there 1s a close relatJonslup between the two groups m the areas of 
germplasm dJstnbutJOn and charactenzatJOn One ofthe real strengths ofCIAT 1s the 
strong and cordial relatlonslup among the groups of the DGR On paper the groups 
appear separate but ID actualJty there 1s a great deal of overlap WJth researchers active ID 
multJple areas 

9 Are the proJects malong adequate use of GIS tools and socJo-economJc mput? 
10 Has the germplasm CIAT holds m trust adequately been documented and made 

avallabJe? 
11 Is the genenc resources achv1ty of CIA T adequately hned to the System-w1de 

Genenc Resources Program and SINGER? 

The SB-01 has a backlog of access10ns that need to be propagated and placed mto 
storage Tlus matenal1s necessanly less avrulable than other matenal For collectlons 
that have been processed. the matenal1s adequately documented and JS avaJlable 
The passport data for each collect10n IDcludes GIS mformat10n The genet1c resources 

actJVJty ofCIAT JS hnked to SINGER The urut has purchased a new computer and for 
SINGER actJVJtJes and collecuons are beiDg entered IDto the database Collecuon data 1s 
avrulable on the World W1de Web 27 568 access10ns for Phaseo/us 5 541 access10ns of 
cassava, and 23 939 for trop1cal forages GIS mforrnat10n 1s IDciuded and can be used for 
the constructlon of dJstnbutJon maps Future plans are to IDCrease the GIS capac1ty for 
proVJdmg collectlon mforrnat10n Th1s capac1ty for mapp1Dg geograph1cal reg10ns and 
then targetlng collectJOn s1tes has been used to 1dent1fy and collect w1ld bean populatJons 
m Ecuador SocJOeconomJc consJderatJOns are used m gUJdiDg collectJons of sorne 
landraces Sorne collectJOns are made solely for the1r socJOeconomJc 1mportance 
Lmkage to SWGRP 1s shll premature SIDce 1t has not yet full been rmp1emented 
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ProJect SB-02 

1 PROJECT GOALS 

Enhancmg the Understandmg and Use of 
AgrobiodJversJty Through B10technologJcal Methods 

Are the research goals and pnontles clearly 1dentlfied and JS the process used to 
measure thJS adequate? 

Accordmg to the documentatJon presented to the ICER proJect SB 02 has the 
followmg goals and obJectJves 

Project Goals to contnbute to the Improvement and use of genet1c resources and to 
promote agrobiOdiverslty conservatJon through the mtegrated apphcat10n of modero 
molecular and cellular biOtechnologies m tropical countnes 

Related obJectJves 1dent1fied by SB 02 are 

ObjectJVe 1 Understandmg the genetJc diversity of Wild and cultJvated spec1es for the 
use and conservatJon of Improved genet1c resources 

ObJectJve 2 Accessmg exotJc or novel genes and gene combmat10ns to broaden the 
genetJc base of culuvated crops 

ObjectJVe 3 Collaboratmg With CIA T partners to access and enhance agrobiOdiversity 

The pnonues of SB 02 carne from on-gomg proJects pnor to the transformatJon 
ofthe orgaruzauonal system m Genet1c Research from a program dnven model to the 
present proJect system SB-02 urnt was orgaruzed m the second half of 1996 The 
measurable outputs take mto account the work developed With CIA T mandate crops and 
are clearly presented m the Annual Report and summanzed as follows 

ObjectJve 1 

OUTPUT 1 1 GenetJc diVers•ty charactenzed at the mtra-and mter-speclfic levels 

I) The Wild bean (Phaseolus) core collectiOn was charactenzed usmg seed protem 
and AFLP markers 

• MaJor genetJc groups were 1dent1fied m Mesoamenca, Colombia, the northem Andes 
ofEcuador and northem Peru Germplasm from northem Peru was genetJcally the 
most d1st1nct of al! the geograplucal reg10ns 

• Colomb1an access10ns appeared to be lughly mtrogressed contammg germplasm from 
the Mesoamencan and southem Andean gene pools 

ll) Stw:hes ofthe molecular phylogeny of Phaseolus have been IDJtiated Access1ons of 
Phaseolus spec1es can be grouped based on the reg10n of geograpluc ongm 
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• The South Amencan spec1es were clustered mto two groups P vulgarzs and P 
costarzcens1s and are clearly separate from P lunatus and and ns closely related 
congeners 

• The moleuclar data Id1cate the ex1stence of two maJor gene pools m w1ld L1ma beans 
The spec1es P august1 P boliVIanus and P pachyrnzmdes do not form d1stmct 
gene1c clusters but rather grade mto each other m a contmuum The three spec1es are 
not clear cut entltles warrantmg taxonomical ranking by spec1es 

II) A study ofthe genetlc structure ofboth Mesoarnencan and Andean cornmon bean 
was carned out on the matl'nal m the core collectlon 

• RAPO data provtded ne\\ and more accurate quantdicatwn ofthe genetlc d1stances 
between Mesoarnencan races Race M was spht mto two d1stmct groups Races O 
and J were closely related but could be d1st1ngu¡shed Wlth RAPOs 

• The Andean cultlvated bean core collectwn was analyzed w1th AFLPs and showed 
that most landraces grouped closely together There 1s no systemat1c ddTerentlation 
arnong accesswns despne the1r havmg d1fferent geograph•cal ongms The results have 
lead to a new hypothes1s on bean domesticatlon m the Andean regwn that ts currently 
bemg tested 

IV ) Genetlc vanabthty of Colomb1an and selected Central Amen can and Braz~han 
Mamhot spec1es were evaluated by AFLPs and m•crosatelhtes to detenrune the spec1es 
relanonslnps and to prov1de IDSight mto cassava domest¡catwn 
• M aesculifolla M brachyloba, and M carthagmens1s were most d1stant from 

cassava (M esculenta) M esculenta subsp jlabellifolw and M esculenta subsp 
perUJnana were mdistmgmshable and were most closely related to the crop The 
latter findmg supports recent taxonom1c class•ficatwn of M jlabellifotw and M 
peruv1ana as subspec1es of M esculenta and the hypothes1s that ancestors of cassava 
can be found Wlthm tlns group The crop germplasm presented a narrower range of 
vananon than most Wl!d spec1es Species-spec¡fic bands that could be useful m 
detectmg mtrogresswn and gene flow were also 1dent1fied 

V ) AFLP fingerpnntmg was used to analyze Afncan cassava germplasm and 
allowed better dtscnmmatwn arnong accesswns 
• Esttmating geneuc stmllantles by AFLP m cassava access1ons from Afnca and Latm 

Amenca was more mformauve than by other methods used to date such as 
tsoenzymes RLFPs and RAPOs AFLP analys1s could also detect poss¡bJe genotyptc 
duphcattons m 1 O of the 20 cassava landraces stud1ed 

VI) A survey ofthe genet1c d1vers•ty present arnong 18 maJOr Cuban nce culuvars was 
conducted usmg 1soenzyme RAPO and AFLP markers 
• AFLP markers proved very effic1ent m detectmg polymorphisms even arnong closely 

related culnvars The study revealed a lngh degree of genetic s•mllanty arnong the 
culuvars, wlnch were al! used for nce 1mprovement prograrns conducted m Cuba 
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dunng the last 20 years These data as well as prevwus stud1es conducted on Latm 
Amencan nce vanet1es pomt to a very narrow genebc base m nce breedmg 
prograrns 

VII ) A large collecbon of Colomb1an cassava bactenal bhght (CBB) 1solates have been 
charactenzed usmg DNA probes generated from the pathogen genome 
• H1gh levels of pathogen d1veTS1ty at the molecular leve! are bemg related to 

geograpluc spec1ahzat10n of pathogen populat1ons 
• A very sensmve PCR-based techmque for detectmg the CBB pathogen m cassava 

bssues was developed Tlus d1agnost1c techmque has an 1mportant pract1cal use for 
the estabhshmg clean germplasm propagules for the mtematwnal movement of 
cassava matenals 

VIII ) In a collaborat1ve effort Wlth CORPOICA Colombia the genebc charactenzatwn 
and evaluabon of vanabll1h of 36 Passzflora spec1es and 100 genotypes of the 
Colomb1an Musa collectwn were carned out usmg RFLP and RAPD markers The 
findmgs contnbute toa better understandmg of the taxonomy ofthe Passzflora and to the 
clustenng of the Musa accesswns accordmg to genome type 

OUTPUT 1 2 Useful genes and gene pools have been 1denhfied and/or Iocahzed and 
mtegrated w1th agroecolog•calmformatJon 

I ) Seed protems were used to screen Andean bean germplasm for phaseohn types and 
MeXJcan Wlld P vulgarzs for arcehn 
• The mam phaseolm types found m nuñas are T , C , and H, followed by other 

types present at much lower frequenc•es New phaseohns found only m nuñas were 
also 1denufied 

• A new arcelm vanant arcehn 7 was found m sorne Wlld P vulgarzs populabons from 
Cluapas MeXJco The Wlld accesswns Wlth arcelm 7 were res1stant to the MeXJcan 
weevll 

ll ) Common bean agronom1c tr8lts such as tolerance to low phosphorus are bemg 
tagged, usmg mappmg populauons estabhshed Wlth recombmant mbred !mes (RILs) 
denved from the mter-gene-pool cross DOR 364 x GI 9833 These !mes are 
polymorpluc among many combmatwns ofMesoamencan and Andean genotypes 
• Severa! RAPDs and SCARs markers were 1dent1fied for BGMV and CBB, prov1dmg a 

first step towards marker-ass1sted select1on 

m ) M1crosatelhtes sequences were tsolated m Phaseolus and pnmers des1gned to 
provtde access to lugh-resolutwn markers for bean germplasm charactenzauon 
populabon genebc stud1es and gene taggmg 

IV ) Cassava genome stud1es were further refined by developmg of the first molecular 
map of the crop 
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• The map cons1sts of 20 hnkage groups spanmng 940 cM and 1s estlmated to cover 
about 70% ofthe cassava genome The map was used to eluc1date genome 
orgaruzatlon m cassava !mua! data suggest that cassava 15 a fully d!pl01d1zed 
segmenta! allopolypl01d 

• The saturat1on ofthe map !S contmumg w1th m~erosatelhtes developed at the 
Uruvers1ty ofGeorg1a and With Expressed Sequence Tags (ESTs) developed at CIAT 

V ) The charactenzatwn and mappmg of geneuc res1stance to cassava bactenal bhght 
(Xanthomonas axonopodzs pv mamhotzs or Xam) was begun 
• Preimunar) results md1cate a maJOr gene on the M hnkage group wluch explams 80% 

of vanance for res1stance to CBB The work 15 complemented by mappmg receptor 
kmases to define the cassava xam pathosystem by usmg degenerate pnmers from the 
cloned nce gene Xa21 S1gmficant homology to a gene assoc1ated With res1stance to 
Xanthomonas m nce has been reported m cassava, but a role m the cassava 
Xanthomonas reactlon has not yet been demonstrated Analyses are contmwng 
utai!ZIDg degenerate pnmers synthes1zed over add!Uonal conserved domams that are 
homologous cassava cDNAs 

VI ) A strategy for developmg durable res1stance to nce blast was proposed by 
mtegratmg the charactenzatwn ofvuulence m Colomb1an Isolate5 MGR-DNA 
fingerpnntmg of pathogen ¡so lates and taggmg of res1stance genes With maJOr 
Colomb1an MGR lmeages 
• The morutonng of the genet1c structure and v¡rulence d1vemty of pathogen 

populatlons was conducted on blast 1solates recovered from 26 Latm Amencan nce 
cultlvars These culuvars exhibited complementary res1stance to lmeages ofthe 
pathogen 

• Vrrulence analys1s of more than 500 blast Isolates showed no smgle 1solate expressmg 
compat1b1hty With both P1 1 and P1 2 genes Testmg the hneage excluswn hypothesiS 
on stable blast res1stance 1s under way by anayzmg crosses made between severa! 
blast-suscepuble parents exlublllng complementary res1stance 

VII ) A gene pyrarrudmg program for mcorporatmg blast res1stance genes m to several 
commerciai nce vanetles of Latm Amen ca was 1mtlated 
• RFLP and rmcrosatelhte markers from the nce molecular map were used to screen two 

doubled hapl01ds for taggmg res1stance genes 
• One RIL mappmg populauon was used to d1ssect the res1stance ofO Llanos 5 (a 

lughly durable res1stant commerc¡aJ vanety) RFLP SCAR, and AFLP markers 
hnked to several res1stance genes were 1denufied 

VIII ) Genome research of Brachzarza spec1es focused on taggmg and fine mappmg the 
apormXIs locus With molecular markers and on locahzmg the apomiXIs locus on a 
complete Brachzarza genet1c map constructed With heterologous probes from nce and 
maize RFLP maps 
• Two hybnd mappmg populatJOns were generated by crossmg a B brzzantha anda B 

decumbens clone to the same tetrapl01d1zed sexual B ruzzzzenszs b10type L1nked 
pnmers were 1denufied after screenmg 600 RAPD and 82 AFLP pnmer combmat10ns 
usmg bulk segregan! analys1s 
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• A SCAR was des1gned from the RAPD pnmer hnked to the apomictlc phenotype m 
the B ruzzzzenszs x B bn=antha populat10n at a d1stance estimated at 4 cM m the B 
ruzzzzenszs x B decumbens populat10n and 13 cM m the B ruzzzzenszs x B bnzantha 
populat10n 

• RFLP probes from the Comell nce map hnked With the SCAR and Wlth the apomiXIS 
gene were also 1dentdied 

Objectlve 2 

OUTPUT 2 1 Exot1c genes and gene combmatlons accessed and utihzed 

1) Viable, fertlle hybnd plants have been obtamed foiiJwmg backcrossmg P vulgans x 
P acuhfolzus Fl hybnds to the common bean Interspeclfic hybndizat10n was 
fac1htated by certam genotypes ofboth spec1es embryo culture and backcrossmg 
strategy Congrwty backcrosses mcreased the rate of fertile hybnds and the 
recombmatlon of both genornes as shown by protem and molecular rnarkers 

• After severa! cycles of select10n and pyrarrudmg of res1stance sources severallmes, 
b.J.ghly res1stant to bactenal bhght (CBB) have been developed Other agronorruc 
characters ofthe common bean parents have been retamed 

• Res1stance to BGMV and leaf hoppers are 1rnportant tra1ts for broaderung the genetlc 
base of common bean by mterspec1fic hybnd1zat1on 

ll ) A b.J.ghly prohfic rnensternatlc common bean callus was produced folloWing 
severa! subcultures of cotyledon nades m a new rnediUrn Wlth b.J.gh levels of cytokirun 
Effic1ent ootmg of regenerated shoots was poss¡bJe folloWing rn1crografung of stern tlps 
onto decap1tated seedlmgs Prehrnmary expenrnents of transformatlon usmg b10hst1cs 
and Agrobacterzum tumefaczens ha ve shown the sultabillty of tb.J.s ussue culture system 
for transformauon of the common bean 

m) Transgeruc cassava plants were produced folloWing A tumejaczens-med1ated 
transformatlon of sornatlc cotyledonary lea ves of vanety M Per 183 The plasrn1d used 
for transformatiOn was pGV 1040 and express10n of rnarker genes gus and bar was 
observed m regenerated plants Southem hybnd1zat10n demonstrated the stable 
mtegrauon ofT-DNA rnostly as smgle mserts Fully grown plants expressed b.J.gh 
tolerance of the herbic!de "Basta' ( 150 rng/1 ppt) m greenhouse tests 

IV ) Integrauon of transgeruc cassava mto a broader pest and crop rnanagernent approach 
JS an altemauve strategy for controhng the cassava stem borer 
• A bmary vector (pBIGCRY) that harbors the clumenc gene crylA(b) was constructed, 

and placed 1t between the 358 CaMV prornoter and a polyderulatiOn Signa! from the 
nopalme synthase gene of A tumefaczens The construct contams the gus mtron 
reporter gen and the nptll ant1 b10Uc res1stance gene 

• Transformat10n stud1es of cassava vanety Venezolana the rnost !IDportant local 
cultivar m the Colornb•an North Coas were lmtlated 
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V ) A cryopreservauon techmque for cassava was developed usmg chemtcal 
cryoprotect10n and dehydrauon-coohng to recover v.able plants from shoot u ps of a 
range of cassava vanettes 
• The culture and dehydrauon of shoot llps befo re cryoprotect10n and freezmg, and the 

use of cytolumns m the recovery medmm were cnucal to the successful recovery of 
plants from hqmd mtrogen Plan! recovery van es from 1 0% to 70% dependmg on the 
genotype 

• Recalcttrant genotypes have been studted and thetr response to crypreservat10n 
stgmficantly tmproved 

• A raptd freezmg protocol was recently developed and ts currenth bemg evaluated for 
genotyptc response along Wlth the use of encapsulat10n ( algmate beads) of shoot llps 

VI) Evaluauon ofthe geneuc stabthty of cassava cultures conserved m vztro forJO years 
has shown no apparent genotyptc vanat10n at DNA leve! 

VII ) An advanced backcross method was tmplemented for nce The method ts based 
on a successful demonstrauon by Tanksley m !ornato of mcreasmg ytelds by recovenng 
pos1t1ve alleles from WI!d spec1es usmg molecular markers that otheTW!se would be 
overlooked based on the phenotype ofthe parent and 1denllfymg molecular markers for 
the alleles of mterest to atd the1r mcorporat10n 
• Mappmg popu!atlons from ehte 1mgated and upland nce var¡eues and three w¡Jd 

spec1es (O rufipogon, O barthu andO glabemma) were developed Sorne BC2F2 
farmhes showed a transgress1ve segregauon for y¡eld resultmg m mcreases of as much 
as 15% The data were confirmed on BC2F3 fam¡hes Prehmmary QTL analys1s 
prov1ded mformallon on the putatlve hnkage between RFLP markers and yteld 
components 

VIII ) A methodology for generatmg transgeruc md1ca nce was developed 
• Curren! res1stance to RHBV (Rice HoJa Branca V1rus) m commerclal var1et1es !S 

controlled by a smgle gene therefore broademng the res1stance base agamst RHBV 1s 
of great IIDportance Constructs contammg the RHBV -nuclear protem for cross 
protectlon, and the ant1-sense RHBV-NS4 maJor protem both vrral genes were placed 
under the control of the 35S CaMV promoter and mcorporated m transgemc plants 
usmg b10hS11cs 

• More than !50 plants were obtamed from severa! transformat10n events Southern 
analys1s md1cated smgle and multtple gene msert10ns Segregauon of 3 1 among 
offspnng oftransgemc plants was obtamed These plants were challenged Wlth 
RHBV m the greenhouse Res1stant plants were selfed and the1r progeny challenged 
agam With the v1rus S1gruficant delay of d1sease development and reduced symptom 
occurred m transgemc plants compared WI!h the nontransgemc control 

• A few plants showed tmmumty to the v1rus 

IX ) Rice anther culture breedmg has been estabhshed at CIA T for speedmg up gene 
pool development recovenng the fertthty of wtde crosses and producmg permanent 
mappmg populat10ns for genettc taggmg The response ofmdtca nce genotypes to anther 
culture by mod1fymg of the culture condtttons was 1mproved demonstratmg that genes 
controllmg response m Japomcas can be mtrogressed mto mdtcas 
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X ) The nce anther culture technology has been transferred to Latm Amen can nce 
breedmg programs With support from the RF Severa! Latm Amencan and Canbbean 
countnes have 1mplemented anther culture for nce breedmg 

XI) Transgeruc plants of B decumbens (4X apom!Ctlc) were generated usmg b10hst1c 
technology on !Solated mature embryos In the expenments equal amounts ofthe pActlD 
construct ( contalrung the gus gene under the control of the actm 1 promoter actm 1 
mtron) and ofthe pTRA !51 construct (harbonng the hph selectlve gene for hygromycm 
res1stance and dnven by the 35S CaMV prometer were used Southern analys1s 
confirmed the mtegratlon ofDNA 

OUTPUT 2 2 Mecbamsms of genettc vanabthty to b10ttc and abtottc stresses and 
qualtty factors searched, tdenttfied, and measured 

I ) Dtfferentlal d1splay techn1que~ to search for gene products speclfic to res1stant 
genotypes to the bean weev!l (Acanthoscel!des obtectus) have been 1mplemented 
Work With poly A(+) 1solated dunng pod-filhng state was developed Transcnptlon 
(RT) PCR products were separated and bands present m res1stant, but absent m 
susceptible genotypes, were 1solated and used for probe hybnd1zat1on Two bands out of 
52 ISO!ated bands gave pos1t1ve hybnd¡zatlon m dot blot With bulked RNA from res1stant 
Phaseolus lunatus genotypes Confirrnatlon ofposltlve hybnd!zat1on 1s undernay, usmg 
Northern blots 

II ) S¡gruficant dJ.fferences among genotypes for amylose content were mapped and 
except for two genotypes, d1fferences ex1sted for gelatlruzatlon temperature and 
maxrmum vtscos1ty at the begmrung With a tendency to stab1hze afterwards 
• Gels d1d not show structural changes nor syneres1s dunng vanous storage penods The 

range of amylose content m 630 access10ns from the cassava collectlon was 15% 28% 
• Low amylose content was 1denttfied m a w1ld Mamhot spec1es 

m ) The feas1b1hty of selectmg and 1mprovmg cassava genotypes With 2 rng/g of beta 
carotene m the roots and 30 times more m the leaves was demonstrated Genetlcally the 
transport of beta-carotene to roots seems to be under the control of maJOr genes and 1ts 
accumulatlon, !S under quantltatlve genet1c control Molecular marker-ass1sted select10n 
could contnbute to breedmg for h1gh carotene cassava 

IV )A rap1d non-destruct1ve Simple assay for cyanogemc potent1al m cassava v.as 
recently developed Usmg the enzyme-based d1p stlck' techn1que cyanogemc potent1al 
of more than 1 00 progemes was measured rangmg from as low as 1 00 to as h1gh as 
2000 mg HCN!kg m root dry WI Gene mappmg can now be mtegrated With breedmg 

V ) Ac1d sml tolerance 1s a key tralt for developmg supenor Brachzarza forage 
germplasm A collaborauve proJect IS searchmg for mechamsms result m Brachzarza 
tolerance to sml ac1d1ty The overall approach mcludes 
• des1grung a mult!ple stress nutnent solut10n to s1mulate ac1d sml cond!tlons 
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• mvesttgatmg a number of tratts that mtght contn bu te to dtfferenual actd sotl 
adaptat10n to P and N defictenctes wtth spec~al focus on root archttecture 

• constructmg a cONA hbrary ennched for actd s01l stress mduced genes from roots of 
the best adapted (B decumbens) culuvars 

Iruual results mdtcate 
• stgruficant mcrease m cttnc actd m root ttssue m response to the presence of Al was 

detected Cttnc actd apparently does not accumulate only m root aptces but also m 
mature partS of the root axes where 11 could be mvolved m Al detoxlficat10n 

• AI-P mteract10n m root aptces and a posstble hnk between Al-toxtctty and nutnent 
uptake capac1ty And, root actd phosphatase actlVlty stgmficantly mcreased m B 
ruzzz1ens1s only when respondmg to nutnent hmtted cond!l!Ons 

ObJectJve 3 

OUTPUT 3 1 Networks, conferences, workshops, and trammg courses on 
agrohtodtverstty and btotechnology orgamzed and conducted m cooperatton wttb 
partuers 

• Networks 

The orgaruzatJon and promot10n of and the partlClpauon m b10technology 
networks 1s a key CIAT strategy for developmg effecuve collaborat10n With msututJons 
from both developed and developmgs The network approach prov1des opporturutles for 
acqumng mformat10n, capac1ty butldmg and trammg on most aspects ofb10technology 
for a particular crop or group of crops 

In 1988, CIA T trutJated the Cassava B10technology Network (CBN) m 1990 
CIAT founded the Beans Advanced Research Network (BARN) and smce 1985 CIAT 
ts an active member of the Rice B10technolog) Program a global effort by the 
Rockefeller FoundatJon 

For CBN a full-tJme coordmator mamtams contact W!th stakeholders pubhshes 
newsletters, orgaruzes sctenufic meetmgs, and coordmates developmg country 
partlc1patJon m capac1ty-buddmg programs and hnkages WJth ARls and CG centers 
especial! y CIA T and liT A The CBN has encouraged and/or promoted the partlcJpatJon 
of ARls m cassava btotechnology research these have grown from a handful of 
laboratones m 1988-1990 to nearly 50 m 1996 1997 The CBN has orgaruzed three 
mternanonal sctentJfic meetmgs on three contments and a small-grants program for 
promotJng cassava b10technology research through collaborauon on top1cs of lugh 
pnonty 

The CBN memberslup has grown to more than 300 persons two thtrds ofwhom 
work m 26 cassava-groWJng countnes mcludmg collaborators from apphed dJsctplmes 
and from NGOs and farmer processor organ¡zat!Ons 
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• Trammg 

As a bas1c element of ClA T s role to bndge b10technolog' research w¡th 
developmg countnes, more than 650 sc1ent1sts or technlc1ans from 25 developmg 
countnes paruc1pated m mtemat10nal conferences regiOnal workshops spec¡al¡zed 
trammg courses and m-serv1ce trammg 

• Research too ls 

CIAT has generated or acqmred and adapted a range of research tools mcludmg 
genetlc stocks genes gene constructs hnkage maps and probes culture hnes clonmg 
vectors, bactenal strams, and the correspondmg mformauon and databases These 
'matenals" (about 22 classes m all) have been fully available to CIAT partners under 
vanous transfer arrangements 

• Partnerslup 

To accomphsh 1ts nuss10n and obJeCtives, the CIAT B10technology Research 
Urut, now the ProJect SB-02 has developed a Wlde spectrum of formal and Informal 
collaboratlve mecharusms both w1thm CIA T and Wlth mst1tut10ns pubhc and pnvate 
developed and developmg countnes 

•Lmkages Wlth other CIAT proJects geneuc resources conservat10n (SB-01) 
mcreasmg product1v1ty (IP 1 IP 2 IP 3 IP-4 and IP-5) mtegrated pest management 
(PE-1), s01l conservatlon (PE-2) Iand use (PE 3), regiOnal cooperauon (SN-2), and 
part1c1patory research (SN 3) 

• Lmkages Wlth pubhc mst1tut10ns 

• Intemanonal (5 IARCs and 3 others) 
• NARS mcludmg ARls (Colombia 11 Other m South 

Amenca 17 Central Amenca and the Canbbean Reg10n 9 Southeast 
As1a, 4 and Afnca.2 ) 

• Pubhc ARis (Europe 12* and North Amenca 12*) 
• Lmkages Wlth pnvate ARls 6*) 

• 12 hnkages mvolved formal cooperatlon (sorne through projects) 

• Fundnusmg 

Durmg 1994-1997 a range of organ¡zauons (mcludmg mtemat10nal foundauons 
mtemanonaJ¡nstltutes govemmental bod1es and regional agencies) funded the actlVItles 
ofProJect SB-02 A total of22 speclfic research acuvltles were funded by 17 
organ~zauons Nme actlv¡t¡es rece1ved one time donatlons, three proJects ended m 1996-
1997, wlule the extens10n of another IS bemg negotlated 

30 



Does tbe researcb responds to stakebolders needs? 

G1ven that the large commumty wluch IDteracts With CIA T ranges from small 
farmly-farmers to IDdustry dnven large farmers from pubhc funded research mstltutions 
(NARS ARls) to pnvate multiDatwnals located ID LatiD Amenca Canbbean As1a, and 
Afuca, SB-02 has tned to maiDtaiD a h1gh leve] of respons1veness to stakeholders wlule 
keep1Dg as close as poss1ble to the CIA T misswn 

Are mllestones wellmd1cated and can the1r ach1evements be momtored? 

SB 02 mtlestones are somewhat flmd ID time dueto the nature of the research 
bemg developed However the ach1e vements can be clearly 1dent1fied ID all three maJOr 
obJectives as seen above 

Are research obJectJves feas1ble w1tbm tbe md1cated t1me frames? 

Research objectives are clear bu! ID sorne cases very amblllous The time frame IS 
feas1ble g¡ven sorne extra support m personnel (see Sect10n lll) and that the mamtenance 
of fundmg can be secured 

Is the proposed researcb fully reflected m tbe proJeCt documents and do the 
workplans represent the proJect obJectlves? 

The research proposals are fui! y reflected ID the workplans and represent the 
respective obJectives However there IS a great angmsh among the sc1ennsts dueto the 
very short penod covered by fundmg ID each of the core funded activities (e g 
av&labthty offunds reevaluated every January) Usually biotechnologtcal resttlts do not 
mature m short time penods and 1fforced todo so can lead to lo\\er qual1ty resttlts 

Are proJects output and 1mpact well defined and feas1ble? 

The SB-02 armual report covers the 94-97 penod The proJeCt outputs and 1mpact 
have been well defmed and presented Most ofthe research !mes Witlun ObJecuves 1 and 
2 presenta proposal for feas1ble future actiVItles g¡ven that the funds can be prov1ded 

11 THE RESEARCH PROGRAM 

Are the proposed research actiVlhes and methodolog•es used appropr1ate to 
ach1eve the expected outputs ? 

Objeetlve 1 UnderstandiDg genetic d1versJty 

(see comments on SB-01) 

31 



ObjeCtiVe 2 Broadenmg the genet1c base of crops 

In tlus top1c the proposed research actlvlties and methodology used are m general 
adequate The proJects produced the first !mes of transgemc plants covenng three spec1es 
Mamhot Brachwrw and Oryza Prehmmary steps were taken to Idenufy the best t1ssue 
for transfonnat10n of Phaseolus Only With more expenmental work Will the group be 
able to understand fully the complexity of mtroducmg new genes mto commercial 
vanetJ.es and be able to observe the pleiOtrophic effects caused b) the creat10n of many 
new loc1 Due to funds hmltation and m order to mcrease the mteract1on w1th partners 
CIA T could contact NARS and other Inst1tutes m the reg10n (e g Cenargen!r.mbrapa 
(Br), Cmvestav (Mex)) wh1ch are developmg state-of-the art transfonnat10n protocols for 
crops of the reg10n Tlus could av01d duphcat10n efforts and speed up the outputs of 
proJects Aspects regardmg the IPR of the geneuc matenal will be d1scussed m the 
appropnate sectJ.on 

Regardmg the cryopreservauon techmque for cassava and the nce anther culture 
rnethodology CIA T has to be congratulated for the effort m developmg the protocols that 
have reached a phase that they can be transferred to any mterested partner The same 1s 
vahd for the enzyme-based d1p st1ck techmque for the detectiOn of the e\ anogemc 
potentJ.al m cassava 

The results of the use of the advanced backcross method (T anksley method) as 
apphed to nce and beans deserve to be ment10ned as sorne ofthe most convmcmg results 
shoWIDg the unportance ofthe new DNA technology when apphed as support for the use 
of genes from WI!d spec1es for y1eld 1mprovement 

Is the research ongmal, and 1s the balance between bas1c and strateg¡c 
research adequate? 

The research proposals are ongmal to our knowledge In B10technology 1t 
becomes very ddlicult to assure anyone for more than three to s1x months that the 
research 1s total! y ongmal The bas1c areas are covered Witiun CIA T mandate crops but m 
sorne cases prOJects Will have to broaden theu focus Genom1c mteract1on ofthe novel 
genes m transgemc plants scientlfic nsk assessment upon envuonmental release of 
genetJ.cally mod1fied plants apphcauon of QTLs m ddferent geneuc backgrounds and 
are sorne ofthe areas that need to rece1ve much more attenuon gn en the quahty of 
research results CIA T should mamtam V IeWIDg strateg1c research as ' research whtch 
has a strategy asto how to develop the desued products and dehver them to those who 
need thern (G J Persley CIAT BRU Rev1ew Report 1992) SB 02 has tmproved the 
contact With partners m the Latm Amenca and Canbbean reg10n m Europe and m the 
Umted States through personal contacts dunng whtch the team leaders have taken good 
advantage of the opporrumtles to gam new knowledge and capabiiltles 

The transfer oftechnology to NARS and other organ1zat1ons m LDCs has been 
developed mto a honzontal collaboratlve actlvity wh1ch has evoh ed as much as poss1ble 
for collaborative research proJects As part of th1s cooperat10n wnh NARS conferences 
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workshops, and trammg courses const1tute a strong componen! of mformatwn and 
technology d1ssemmatwn 

The Cassava Bwtechnology Network (CBN) developed a strong onentat10n 
towards end-user needs and perspect1ves It has camed out or promoted severa! case 
stud1es of pnonty settmg and 1mpact assessment With the part1c1pauon of farmer 
orgaruzauons NGOs, and NARS Sorne findmgs have become recommendauons for 
research and development Withm and outs1de the Networ!,. 

However we feel that much more can be done m that duect10n g1ven that 
sc1entJsts can use suffic1ent funds to travel and partiCipate from mtematwnal meetmgs 
and mtennsutuuonal agreements 

Is the proposed scJence r1gorous, of mternatJOnal standards, and 1s a peer 
rev1ew process ID place to assure those standards? 

See comments on SB-01 for peer rev1ew and above for comments on scJentJfic 
ngor 

Are past research results and rev1ew recommendat10ns used ID present and 
planned actJVJnes? 

Taken as a mliestone the CIAT BRU rev1ew repon (1992) many ofthe 
recommendauons have been followed m the scJenufic rev1ew of the proJects However 
probably due to changes m the modus operandr from prograrns to proJects due to the 
growmg mternal demand from the Natural Resources newly created Duectorate and to 
the changmg miSSJon from apphed breedmg to agrobwdJversJty screerung and 
prebreedmg 1t seems that SB 02 has spread 1ts actJvJtJes much too thm and therefore lost 
focus A pnonty settmg exerc1se 1s takmg place w1thm the group as proposed m the 
document Genome Research m AgrobiodJVerslty at CIAT' presented to the ICER Panel 
and should be contmued 

Is research progress adequate and accordiDg to proJected outputs and 
unpact? 

Research progress could be more adequate 1f SB-02 teams could complement 
sorne posJtlons WJth postdoctoral fellows and m sorne cases h1re a new very spec1ahzed 
person (see Secuon 111 ) As d1scussed before SB-02 was structured m the second half of 
1996 and camed most of the prOJected outputs and 1mpact of the Bwtechnology 
Research Urut (BRU) The outputs presented m the Annual Report mtroduce all the 
results obtamed m the 94 97 penod w1thout a time scale reference Therefore 1t became 
very dJfficult to mdiv!dually JUdge the outputs 

As outputs hsted for the next three years SB-02 hsts 

Genetlc structure charactenzed Wltlun and between gene pools of Phaseolus and 
Mamhot usmg molecular markers 



Genettc dtvemty of cassava bactenal bhght pathogen charactenzed and reststance 
genes tdenttfied usmg molecular markers 
Genettc dtverstty of nce blast pathogen charactenzed and resistance genes Identdied 
usmg molecular markers 
Molecular mapp1Dg of apomiXIS gene(s) and genes for resistance to spittle bug ID 
Brach1ana 
AgroecologtcaliDformatton mtegrated WJth genetiC dtverslt) usmg GIS and 
molecular markers (beans cassava and tropical forages) 
Transgeruc nce WJth resistance to RHBV field tested ID Latm Amenca and 
IDcorporated mto IPM schemes 
Novel genes (Bt protemase mhtbttors etc ) accessed and utihzed ID IPM schemes for 
JDSect reststance by genetlc transformatlon m cassava beans nce and Brach1ana 
Novel genes (starch quahty carbohydrate metabohsm posthan est conservatton 
seedlmg VIgor etc ) accessed and utthzed for qualtty modificatwns, USIDg genettc 
transformatton of cassava beans and nce 
Apomtxts gene(s) Isolated and cloned for homologous (Brachwna) and heterologous 
( other crop spp ) transformatwns 
QTLs for yield and qualtty tratts tdenufied and utthzed m nce beans and cassava 
Useful tratts (btottc/abwuc stress reststance) transferred through IDterspectfic 
hybndtzatton m Phaseolus 
Fteld studtes ofnsk assessment (bwsafety) orgaruzed WJth the cooperatton ofthe 
btotech pnvate sector and NARS 
Cellular and molecular genellc techmques developed for assessmg and enhancmg 
agrobwdtverstty (novel DNA markers bwmolecular stallsttcs genettc engiDeenng) 
Databases maps probes strams assembled and made available to partners 
Capactty butldiDg acttvmes m conservat10n technologies and processes orgaruzed 
WJth nattonal partners 

Awareness programs and capactty butldiDg of NARS organized for assessmg and 
enhancmg agrobJOdtverstty through molecular and cellular techmques 

How are research outputs used and by whom? 

The lllUIIedtate chents of SB-02 are CIA T sctentists workiDg ID germplasm 
development, sustamable producttvtty and natural resources management proJects 
Transfer oftechnology m thts case IS through mvolvement ofCIAT scienttsts, as early as 
posstble ID the process of acqumng and develop1Dg research Once a gtven technology 
has been developed for routiDe use tt IS shtfted to other CIA T pro1ects or unlts Sorne 
more baste aspects of the technology remam under ProJeCt SB 2 as a way of savmg 
capttal and operatwnal resources 

Is the quanttty and quahty ofthe vartous research pubhcahons adequate? 

The average number ofpubhcat10ns per sctenttst belongmg to SB 02 could be 
htgher gtvmg the quahficattons of research members and the mfrastructure avatlable 
However we understand that the group has many more actlvtlles such as organtzatlon of 
the extemal tratmng workshops m house tratmng productwn ofnumerous reports 
preparattons for revtews and of many proJeCt proposals for externa! fundmg We find 
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the group vel"} geared to produce more and better pubhcatwns 1f they could only see 
sorne ofthe heavy bureaucraucal burden reduced 

Is the research work adequately hnked w1th the work ID the IP-prOJects ? 

As shown ID the Annual Report 94 97 and ve!") clearly marked ID the Med1urn 
Term Plan 1998 2000 SB proJects IP proJects and PE proJects are p1aned to 
corre1ate well both by usmg parually ded1cated common persormel and research results 

Are the proJects makiDg adequate use of socJo-economJc 1Dput ? 

SB-02 benefits from the d1rect contact that CIA T mamtams w1th stakeholders A 
maJor contnbuuon comes from CBN m the case of cassava where maJor deciSions have 
oc-en taken based on drrect demands from the small farmer For the other crops pnonty 
JS g1ven to prOJeCts wluch are hkely to have maJOr socw-econom1c 1mpacts 

lll RESOURCES AVAILABLE 

Is the nght orgamzatmn ID place and can the expected outputs be 
dehvered With the avallable resources (facilities, staff) ? 

Fac1ht1es and orgaruzatlon 

As clearly explamed m the MTP 1998 2000 (p 80) CIAT has undergone a 
stepWise rev1ew of 1ts mtemal orgaruzatJon At the moment the proJect based 
management 1s m place WJth poss1ble altemauves such the formatlon of Sc1enufic 
Uruts' under d1scussJOn because scJentJsts felt that proJects alone would not be enough 
to sustam the mtemal orgaruzat10n However a sc•enufic umt 1s an affimty group 
rather than a formal operat10nal entlty' 

ICER was presented w1th a proposal bas¡cally prepared by SB 01 and SB-02 
sc¡enllsts (Agrobwdlvers1ty Team) wluch mtroduces a more formal des1gn to orgaruze 
the mfrastructure management and account for new mtemal and externa! demands that 
are forcmg CIA T to respond to new challenges 

To accommodate changes the docurnent suggests the mamtenance of the Genehc 
Resources Umt to g1ve support to SB-01 and other related proJects and the establishment 
of two ent1t1es the Genome Research Laboratory and the Bmd!Verstty Assessment 
Reg10nal Laboratory m substJtutJon for the actual BJOtechnology Research Umt wluch 
at present g1ves support to SB O 1 SB 02 and other related proJects 

The Genome Research Laboratory WIII house act!VIUes lmked to genome 
character!zation, genome mod¡ficatJOn and clona! propagatJOn of plants and Will be run 
WJth CIA T s approved budget wh1le the BJOdiversity Assessment RegiOnal Laboratory 
Will be 1mplemented and eqmpped through JOI111 partners contnbuuon to house actiV!tles 
related to crops outs1de CIAT s mandate It WJll depend on addilional resources prov1ded 
by outs1de sources 
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We find that the proposed structure wdl give the Agrobwdiverslty Team the 
extended flexibihty they need to participate m the very fast mo\ mg bwtechnology world 
It wdl re-focus their actiVIties to mandate crops allowmg at the same time for the operung 
of a new wmdow of opponumties whiCh WIII signa] to the mtemal and externa! pubhc 
(donors and partners) that whde prepared to respond to the challenge the Team wiil only 
do It If outside fundmg and human resources can be contemplated 

The document also proposes the change of the curren! SB-02 proJeCt tittle to 
'Genome Researchfor Prom/Slng Trop1cal Crops 

The domam of tlus proJeCt mcludes basic responsibihtles at CIAT, such as 
momtormg advanced research m plant molecular and cellular bwlogy worldWide, 
brmgmg to CIAT and developmg countnes selected outputs with potentJ.al pay off m 
tenns of apphcatJ.ons outsourcmg of specml services m pubhc and pnvate ARis (e g 
large-scale sequencmg genet1c constructs for transformation etc) bwsafety m DNA 
research and testmg of transgemc plants, and updatmg and trammg of CIAT personnel m 
bwtechnology 

The genom1c work carned out m th1s proJect wJII be hnked through proJeCts With 
the research ofnatwnal mstltutwns m developmg countnes In dealmg With nonmandate 
crops, the role of prOJeCt SB 02 wdl cons1st of prov1dmg the necessary bwtechnology 
mputs for mtegratlon mto crop 1mprovement at the natwnal and regJonallevels 

Thls proJect Will use molecular/cellular geneuc tools for assessment, 
modrlicatJ.on, and mass propagatwn of agrobwdiversJty m research areas such as analys1s 
of dJversJty and relatlonslup With the spatJ.al dJstnbutwn of genet1c resources genotypmg 
genetJ.c resources With value m prebreedmg strateg1es JdentJficatwn and localJ.ZatJ.on of 
genes, gene combmatJ.ons, and chromosome parts respons1ble for agronormc tra!ts 
development of marker ass1sted selectJ.on strateg1es genet1c transformatJ.on usmg smgle 
genes first later on more complex transformatwn usmg map based cloned genes clona! 
multJ.phcatJ.on of plants by bwreactor and art1ficml seed technologies 

Staff 

SB-02 compnses a team of 11 75 scJenllsts/year composed of 5 sc1entJ.sts from the 
core and 6 75 sc1entJ.sts belongmg to spec1al proJects To be able to respond to the new 
demands descnbed above the Team needs to mamtam the present posJtJons and assure the 
openmg of at leas! three postdoctoral positlons 

Spec¡fically the mamtenance of the molecular geneucs and the plan! breedmg 
(Q1Ls) pos1tJ.ons are cntJcal for the development of on-gomg mandate crops related !mes 
of research The suppon of a population genetiCISt !S strongly needed and the acqws1tlon 
of a molecular bwlog1st !S reqmred to respond to the groWing demands If the later !S not 
poss1ble due to fundmg contmgenc1es the Team needs to garantee tlus suppon by 
' outsourcmg With ARls or Withm the CG system 

Budget (see general comments) 
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How do projects explmt strateg1c alhances w1th NARSs, UmversJtJes, NGOs 
and pnvate sector ? 

To meet the challenges posed by the apphcatlon of bJotechnology to 
agrobJOdJversJty, ProJect SB 02 has developed collaboranve hnkages WJth a range of 
mstJtiJtlons worldWJde Dunng 1994-1997 the folloWJng hnkages* were estabhshed by 
Project SB-02 (see detruls m the Annual Report 94 97) 

(1) W1th pubhc-sector partner mstJtutlons 
• 5 IARCs and 3 other mtemauonal orgaruzat10ns 
• 1 O Colomb1an mstJtiJtlons 
• 17 mstJtiJtlons m other South Amencan countnes 9 from Central Amenca, MeXJco and 

the Canbbean 
• 4 mstJtiJtlons from Southeast As1an and 2 from Afnca 
•12 Advanced Research lnsntutlons (ARls) of 7 countnes m Europe 
• 11 ARis m North Amenca 

(u) W1th pnvate ARls collaboratlve hnkages have been estabhshed WJth 6 pnvate 
b10technology orgaruzat!ons m 4 countnes 

(*) Very often collaboratJOn mvolved developmg fonnal prOJects WJth spec1al fundJng 

Llnks WJth NGO's have been estabhshed through the Cassava BJOtechnology Network 
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APPENDIX 1 

TERMS OF REFERENCE OF THE REVIEW PANEL 

INTERNALLY COMMISSIONED EXTERNAL REVIEW (ICER) 1997 

INTRODUCTION 

CIA Ts researc'J. evaluat10n framework mcludes two rnaJor chrnens10ns research 
strategy and quahty of sc1ence The strateg1c reV!ew process evaluates 1f CIAT has the nght 
goals, rneets stakeholder needs 1s feas1ble has adequate proJected outputs and the nght 
resources and orgaruzatlo'l to delJver these The sc1entJfic qual1t) reV!ew concerns 15sues 
such as 15 our sc¡ence ngorous cuttJng edge and of iugh mternatJonal standards are the 
rnethods used optJrnal and 1s the peer reV!ew process appropnate The Internally 
CornrniSSIOned Externa! ReV!eW (ICER) concerns a reVIew ofthe qual1ty of SCle'lce 

The quahty and the relevance of the research prograrn 1s rnorutored by the BOT through 
arnong others rnecharusrns the Internally Coiiliillsswned External ReV!ew (ICER) An 
ICER 15 conducted by outs1de consultants therr selectlon and terrns of reference are BOT 
approved CIATs BOT adopted a schedule m wluch annual ICERs evaluate progress1vely 
the entJre research prograrn of the center over a five year cycle to comc1de With the EPMR. 
The schedule for the ICER for the next five years 1s attached TAC m dehberatJng thlS 
recently putas condltlon to ass1gn value to the ICER that they rnust be proV!ded With narnes 
and TOR ofthe panel and rece1ve the report and rnanagernent response to the 
recommendatlons 

1HE 1997 REVIEW 

The 1997 ICER Will concern the research area "SaVIng Agro-b10d1vemty" whlch 15 mamly 
concentrated m proJeCts SB 1 (lntegrated conservanon ofneo-trop1cal genetJc resources) 
and SB-2 (Crop gerrnplasrn developrnent through mcreased unhzat10n ofb!Odlvers1ty) Thls 
mcludes rnost of the gerrnplasrn conservan en and b10technology actlVlties of the center The 
reV!ew WIII also cover pre breedmg actlVlties (broadenmg the genetlc base of the mandate 
crops ofthe CIA T commod111es beans, cassava, nce and trop1cal forages) wluch forrns part 
of proJects IP 1-5 

The event 1s scheduled to take place Novernber 17-21 Tlus date was chosen as the earher 
proposed date would have comc1ded w1th rnaJor mternatlonal bwtechnology events 

TERMS OF REFERENCE OF THE CONSUL T ANTS 

The consultants to conduct the ICER WIII be reqwred to dehver a wntten report oftherr 
findmgs With recornrnendatJ.ons at the end of therr ass1gnrnent The1r rev1ew shal1 respond to 
the followmg concerns 
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1 ProJeCt goals 

-Are the research goals and pnon!Jes clearly Jdenlified and JS the process to measure 
tlus adequate 
-Does the research respond to the stakeholders needs 
-Are rrulestones well md1cated and can the1r acluevement be rnorutored 
-Are the research objec!Jves feas1ble WJthm the md1cated tmle frarnes (nsk 
assessrnent) 
-Is research atten!Jon to m SJtu conservatlon adequate 
-Is the proposed research fully reflected m the prOJeCt docurnents and do the 
workplans represent the proJect obJectJves 
-Are proJected output and 1IDpact well defined and feas1ble 

II The research prograrn 

-Are the proposed research actJ\ 1tJes and rnethodolog1es used appropnate to aclueve 
the expected outputs 
-Is the research ongmal and 1s the balance between bas1c and strateg¡c research 
adequate 
-Is the proposed sc1ence ngorous of mternatJonal standards and JS a peer reVJew 
process m place to assure !hose standards 
-Are past research results and rev1ew recornrnendatJons used m present and planned 
actJVJtles 
-Have the recornrnendatlons of the reVJew of the genebank been 1IDplernented 
-Is research progress adequate and accordmg to proJected outputs and 1IDpact 
-How are the research outputs used and by whom 
-Is the quantlty and qualtty of the vanous research pubhcatJons adequate 
-Is the research work adequately lmked WJth the work m the IP-proJects 
-Are the proJects rnakmg adequate use of GIS tools and socJo-econorruc mput 
-Is the gerrnplasrn CIAT holds m trust adequately docurnented and rnade avmlable 
-Is the genetlc resources actiVIty of CIA T adequately hnked to the Systern-WJde 
Geneuc Resources Prograrn and SINGER 

ID Resources avrulable 

-Is the nght orgaruzatJon m place and can the expected outputs be dehvered WJth the 
avmlable resources (budget, fac1ht1es staft) 
-How do the prOJects expl01t strateg1c alhances WJth NARS UruversJ!Jes NGOs 
and the pnvate sector 
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Sunday 16 

APPENDIX 11 

SCHEDULE FOR THE REVIEW PANEL 

lnternally CommJSSJoned Externa) Rev1ew 
CIAT ProJeCts on Savmg B10dJven1ty SB-01 & SB-02 

17-21 November 1997 

Reserved for Panel Work ExammatiOn of Reports and TORs 

Monday 17 

08 00 

08 30-10 00 

10 00-12 00 

14 00-17 00 

Tuesday 18 

08 00-10 00 

10 00-12 00 

14 00-16 00 

17 00-18 00 

Telecommumcallon Wlth Dr Wallace Beverdorf 

Meetmgs w1th Duectores and ProJect Managers 

SB-01/02 Project Staff BnefPresentat1ons 

Reserved for Panel Work 

Genellc Resources Umt Drs D G Debouc C L Guevara and R. Htdalgo 

B1otechnology Research Umt 
Drs W Roca, J Tohme Z Lentm1 M Fregene 1 Sánchez, F Angel, A MeJfa, 
S Beebe C lgles1as C Martfnez. 

Vtslt to Greenhouse and F1eld w1th SB 02 B10technology 

"Happy Hour VIP Room 

Wednesday 19 

08 00-10 30 Panel Work Wlth Drs W Roca and D G Debouck 

1100-1200 Panel Work w1th other CIA T Sc•entJSIS 
Drs John Miles Fernando Correa, Anthony Bellott1 

13 30-15 00 VIStl to F1eld and Genet1c Resources Umt 

15 00-16 00 Sernmar Dr A M Thro CBN (N arillo Room) 
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PageNo 2 

Thursday20 

08 00-09 30 

10 15 1045 

10 45 11 30 

11 3~ 

17 0~18 00 

Fnday21 

08 0~12 00 

13 0~14 30 

14 3~17 00 

20 00 

Saturday22 

Onentatton ofFurure Work and Vtston (Tayrona Room) 
Meetmg wtth Drs W Roca D Debouck A Bellottt S Beebe M Fregene C 
lglestas Z Lentmt A MeJfa 1 Sánchez, A M Thro J Tohme V Verdter F 
Angel 

Telecommumcatton wtth Dr Wallace Beverdoñ 

BnefPresentatton ofCryopreservatton R Escobar Btotechnology Lab 

Reserved for Panel Work 

"Happy Hour 
Consultattons wtth CIA T Sctenttsts VIP Room 

Reserved for Panel Work 

Presentatton of Recommendattons by Panel to the Duector General 
(Dr G Scobte Office) 

Reserved for Panel Work Fmal Report 

Dmner at Duector General s Restdence 

Departures 
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APPENDIX ID 

ADDRESSES OF THE PANEL MEMBERS 

DR. BARBARA SCHAAL 
Professor 
Department ofB1ology 
Washmgton Umverslty 
St Lows U S A 

DR. KEN-ICHI HAYASm 
Board Member of ISNAR 
AdV1Sor to JIR.CAS JAP AN 
F ormer DG, Nattonal Instttute of Agrob10log¡.cal Resomces, JAP AN 

DR. MARIA JOSE AMSTALDEN SAMPAIO, Ph.D 
AdV1Sor to Duector of EMBRAP A 
B10technology & B1osafety 
EMBRAP A, Bras1ha 
Brazll 





RESPONSES TO THE RECOMMENDATIONS MACE BY THE EXTERNAL 
REVIEW PANEL OF ICER 97' 

(2 November 1999) 

lntroductJon With.n the schedule of .nternally commiSSioned externa! rev1ews 
(ICER) a rev1ew was conducted on CIATs work 1n b1o-d1vers1ty act1v1t1es ma.nly 
located 1n Pro¡ects SB-1 (the GRU) and SB-2 (the BRU) The rev1ew panel was 
cha1red by Dr 8 Schaal an evolutlonary populat1on b1olog1st from Washington 
Umverslty at St LoUis USA and panel members were Dr M J Sampa1o b1olog1st 
of EMBRAPA Brazll and Dr K-1 Hayash1 genet1c1st and head Japanese 
delegat1on to the CBD The rev1ew was conducted November 17-21 1997 

The Panel commented favorably on the quahty and relevance of CIA rs work 1n 
b1o-d1vers1ty They cons1dered the work done 1n SB-1 and SB-2 of h1gh sc1entlfic 
quallty contnbutlng to 1nternat1onal development and work1ng well w1th partners 
wrthJn CIAT NARS and ARis They noted that CIAT staff 1s deeply comm1tted to 
the Center's m1Ss1on and 1s abreast of the latest sc1ent1fic 1ssues 

They h1ghhghted sorne of the 1mportant ach1evements made by these pro¡ects 
1nclud.ng the development of a cryo-preservat1on techmque for cassava nce 
anther culture techmques to detect cyanogemc potentlal 1n cassava the QTL 
backcross method apphed 1n nce the use of AFLP vanat1on to study the 
domest1cat1on of beans development of transgemc nce plants w1th res1stance to 
Ho¡a Blanca Virus molecular markers for develop.ng durable res1stance to nce 
blast and construct1on of a genet1c molecular map for cassava 

The panel made valuable comments on sc1ent1fic d1rect1ons suggest.ng -a new 
1n1t1at1ve to 1ncorporate w1ld germplasm .nto cassava breed.ng -to launch a new 
effort to assess nsk 1n transgemc tra1ts 1n beans and cassava -to develop user 
fnendly GIS based systems and -to estabhsh a reg1onal b1o-d1vers1ty assessment 
laboratory Although they expressed sorne concern about the breadth of the 
act1v1t1es they d1d not formulate th1s 1n a spec1fic recommendat1on 

Of part1cularly 1mportance 1s the1r recommendat1on that CIAT should exerc1se 
legal protect1on for 1ts .ntellectual property nghts 1n arder to access advanced 
technology and to ensure that benefits of the research by CIAT reach the 
.ntended benefic1anes 1n the develop1ng countnes The panel also recommends 
that CIAT cons1der closer hnks w1th reg1onal partners 1n the development of 
transformat1on protocols and to out-source to ARI s large scale sequenc1ng and 
genet1c constructs for transformat1on 

The panel expressed concern about the reduced fund.ng espec1ally 1n v1ew of the 
fact that the scope of work has broadened 
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The followtng hsts each of the recommendattons made by the Panel 
conducttng the ICER 1997 of the ProJects SB-1 and SB-2, together w1th the 

response by CIA T 

PLEASE NOTE The recommendat1on 1s m ITALICS the CIAT response 1n 
ROMAN characters and the updata of 1998 1s 1n BOLO Tha 1999 update 1s 
1nd1cated as such 

1 Establ1sh a pos1t10n ass1gned to SB-01 for computerldata base support Th1s 
pos1t1on was el1mmated dunng budget cuts but 1s essent1al for the 
1mp/ementat1on of the recommendat1ons from the 1995 CGIAR genebank 
reV/ew panel 

Tha posrt1on of documantat1on spec1ahst was ma1nta1ned but unfilled dunng tha 
raorgamzatlon when projects wera formed lt w1ll be upgraded and used for 
computar documantat1on ma1nly to umfy the germplasm databases and monrtor 
germplasm flows through the extens1on of bar cod1ng F1lhng th1s pos1t1on w1ll be 
s1multaneous w1th the reass1gnmant of computar spac1ahsts for each collact1on 
Thase spec1ahsts ware 1mt1ally work1ng for the commod1ty programs but wera 
transfarred to the 1nformat1on systems umt 

T1me 1s allocated by the Informaban Umt to prov1de the requ.red operattonal 
support to the upgradtng plan 

Update 1999 Tha demands for th1s exceeded the t1me ava1lable from tha 
lnformat1on Umt Thus start1ng 1n 2000 a documentat1on spec1ahst w111 be work1ng 
full-t1ma 1n tha GRU 

2 Prov1de add1t10nal expert1se m the area of popu/at1on genet1cs and 
evo/ut1onary b1o/ogy e1ther by col/aborat1ve arrangements or by future staff 
pos1t1ons 

Th1s pomt was also ra1sed dunng the Rav1ew of the B1otechnology Research Unrt 
1n 1992 Us1ng funds from the Strateg1c Research lmt1at1ve the Agro-b1od1vers1ty 
Team estabhshed a collaborat1va research act1v1ty w1th Purdue Umvers1ty 1n 
populat1on genet1cs for the penad 1996-97 That scheme wlll be contlnued and 
could serve as a model for other consultanc1es 1n spec1ahzed areas such as 
evolut1onary b1ology 

The populatlon b1ology consultancy w1ll be shared w1th one on blo­
•nformattcs to respond to needs 

Update 1999 as befare 
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3 Stabtltze a molecular btology posttton asstgned to SB-02 pro¡ect 

The d1sc1phne of molecular b1ology 1s of h1gh relevance to almost all CIAT 
act1v1bes 1n areas such as genet1c transformat1on genebc eng1neenng and 
stud1es of res1stance mechamsms Such pos1t1on wlll also strengthen CIAT 
capac1t1es 1n the development and d1stnbut1on of gene constructs and d1agnost1c 
tools The pos1t1on should be a full time pos1t1on that could start 1mt1ally at the 
Postdoctoral Fellow level CIAT has pnont1zed fund ra1smg for th1s pos1t1on 

Th1s recommendatson should be a pnonty smce there as no molecular 
b1olog1st at CIAT Cons1denng fundmg constramts, strong efforts are bemg 
made to obtam spec1al fundmg for th1s pos1t1on One proJect proposal has 
been subm1tted anda second one w1ll be subm1tted early m 1999 

Update 1999 There has been no progress made 1n fundmg th1s pos1t1on 

4 Establtsh firm and formal lmks wtth ARis to draw from state-of-the-art 
research 

CIAT has been successful 1n do1ng th1s from the beg1nmng Formal and Informal 
contacts have been estabhshed w1th a w1de range of ARis (see SB-02 report pp 
279-283) to draw from advanced research and to contnbute to tram1ng efforts at 
CIAT With the emergmg of IPR the format1on of such hnkages m1ght be 
fac1htated 

Prionty 1s g1ven to hnk w1th recently created plant genome research 
1mtsat1ves Wlth pubhc and pr1vate organ1zat1ons m developmg and 
mdustnahzed countnes CIAT has adopted an IPR pohcy 

Update 1999 CIAT has been successful 1n attract1ng the b1otechnology 1nst1tute 
of the State Umvers1ty and the plant phys1ology research from the Nat1onal 
Umvers1ty to relocate 1n the CIAT campus thus creatmg a cons1derably 1ncreased 
pool of h1ghly tra1ned sc1ent1sts 

5 Publtsh the conservatton methodologtes developed at CIA T m mtemattonal 
¡oumals so that these technologtes become wtdely dtssemmated lnclude 
these and other methodolog1es on CIA Ts Internet Home-Page when 
posstble 

Novel sc1entlfic results related to 1mprovements 1n germplasm conservat1on 
techmques (e g safe protocols for the cryo-conservatlon of cassava) are bemg 
pubhshed Gwdehnes for the management of field collectlons are be1ng co­
pubhshed w1th IPGRI The Manual of the genebank at CIAT 1s also under 
preparat1on and to be pubhshed CIAT w111 rev1ew what matenal 1s appropnate to 
make ava1lable on the Internet 
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The gUJdehnes for the management of field collecbons are bemg co­
pubhshed WJth IPGRI (currently m proof readmg stage) The Manual of 
OperatJons of the Genebank at CIAT 1s bemg preparad 1n both Spamsh and 
Enghsh, and wlll be ava1lable first m a paper form, by m1d 1999 

Update 1999 GRU has planned to develop a web s1te 1n 2000 wh1ch w1ll also 
1nclude documentat1on on conservat1on methodolog1es the GRU database the 
MTA 1ntemet germplasm request opt1ons etc 

6 Contmue ngorous peer revtew to promote research of mtemat1onal standards 

D1fferent peer rev1ew mechamsms are 1n place such as annual rev1ews w1th 
extemal observers CCERs etc In add1t1on manuscnpts are often sent to 
extemal rev1ewers 1n add1tlon to the CIAT Pubhcat1on Comm1ttee and pnor to the 
joumal peer rev1ew process 

No further updates 

7 Establlsh a computer based momtonng system for germplasm conservat1on 
operaflons 

Th1s recommendat1on hnks w1th recommendat1on # 1 above The log1cal 
frameworl< of all germplasm conservatlon operat1ons that w1ll serve programmers 
has already been estabhshed for bean and forage collectJons lt has been 
developed for the m vttro cassava collect1on The 1nteractJve hnk w1th the field 
genebank w111 be developed soonest 

The computer-based mon1tormg system for the 70,000 access1ons held at 
CIAT 1s now under development w1th the help of the Informaban Umt of 
CIAT, and w11l be well advanced m 1999 lt matches w1th the flow chart of 
operatJons lt Wlll also hnk w1th the bar codmg system requested from the 
1999 CIA T cap1tal fund 

Update 1999 Progress has not been made as planned The modules 
1ntroduct1on first mult1phcat10n and d1stnbut1on are developed whlle three others 
are under development 

8 Prov1de core budget support for the germplasm acflvlfles of SB-01 so that 
budget stab111ty 1s ach1eved and that the Upgradmg plan can be ach1eved 

Th1s po1nt was also ment1oned by ICER 95 The yearly cap1tal budget allocatlon 
w1111nclude prov1s1on for 1mprovmg facJhtJes and eqUJpment needed to comply w1th 
the upgradmg plan In 1997 the seed V1ab1hty and dry1ng facJhtJes were greatly 
1mproved Th1s year the cold store area WJII be expanded 
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Core support rema.ns ava1lable for the rout.ne operat1on of the GRU lmt1al steps 
taken for the development of an endowment fund shall be pursued further 1n 
clase contact w1th IPGRI and the System-w1de Program on Plant Genet1c 
Resources (SGRP) 

Cap1tal allocatlons perm1t upgrad1ng of the fac1htles But the budget to 
execute the upgrad1ng plan rema1ns extremely tlght Altematlve fund1ng 
sources are sought, such as ass1stance through spec1al proJects, System­
Wide Genetlc Resource Program, spec1al donor support, etc 

Update 1999 The system-w1de 1nvestment plan as requested by TAC has been 
preparad and add1t1onal fund.ng was prov1ded to detall the cost of the genenc 
resources unrts of the CGIAR and the cost of the upgrad1ng of all access1ons to 
FAO standards Th1s process 1s term1nat.ng early 2000 and should result 1n the 
search for fund1ng to execute the up-grad.ng proposed 

9 Provtde more flextble core budget for the strategtc gap-fillmg" approach m 
the btotechnology very fast movmg field 

Th1s recommendat1on 1s related to recommendat1ons 2 and 3 CIAT agrees that 
add1tlonal resources are reqUired for b1otechnology research espec1ally to 
prov1de more flex1b1hty to respond to needs and opportumt1es CIAT 1ntends to 
allocate .ncreased core resources to SB-2 At the same t1me 1t wlll pnontLze fund 
ra1s1ng through spec1al proJects for such research The concept of a core nucleus 
complementad by a rotatlng research capac1ty to respond to spec1fic needs and 
opportun1t1es wlll be pursued 

ProJect proposals have been or are be1ng subm1tted for fund1ng spec1fic 
research and development needs 

No further update 

1 O Provtde appropnate fields to maxtmtze envtronmenta/ vanatton and gene x 
envtronment mteracttons for germplasm col/ecttons at Palmtra 

Pend1ng resource avallab1hty such stud1es on the G x E .nteract1ons for selected 
groups of germplasm w1ll be carned out 1n OUihchao Popayan and Tenenfe the 
substat1ons currently 1n use 

No further updates 

11 Charactenze the cassava germp/asm collectton befare tf ts placed m m-vttro 
storage The dectston to place the cassava collectton mto m vttro culture 
should be carefully deltberated 
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The placement of all cassava clones 1n the m v1tro collectlon 1s done 
systematrcally smce rt serves as a back-up to the field 9enebank In add1t1on, all 
countnes wrll only accept v1tro plants 1n 9ermplasm exchan9es due to 
phytosanrtary re9ulat1ons Untll cryo-conservat1on has been fully developed and 
1mplemented the cassava collect1ons wtll be mamtamed both as '" v1tro 
collect1ons and 1n the field 9enebank The latter shall allow to cont1nue w1th 
9ermplasm charactenzatron marnly for novel tra1ts (e 9 root shape starch 
charactenst1cs mrcronutnent content carotene content etc) 

No further updates 

12 Estab/1sh a p1/ot program for field collect¡ons of essent1al gennp/asm 

The research proposed for core fundrn9 mcludes tar9eted 9ermplasm 
explorat1ons s1nce 9enet1c eros1on contmues 1n urban areas 1n Latrn Amenca 
(relevant for Wlld beans and fora9es) and alon9 seashores around the Canbbean 
or 1n the southem Amazon basrn (relevant for Wlld cassava) The plans also took 
1nto cons1derat1on new needs by commod1ty pro¡ects (e 9 for add1t1onal 
9ermplasm of Arach1s Brach1ana Cal/1andra, etc ) 

Wild bean gennplasm has been conectad rn Costa Rrca thrs year around 
San Josa, and the recently created network for plant genetJc resources of 
the Canbbean has been contactad about collectJng cassava specres rn 
coastal areas wrth the collaboratJon of IPGRI 

Update 1999 Natronal 9overnments are mcreasm9ly reluctant to perm1t collect1on 
m1ss1ons or place new collect1ons under ausp1ces of the FAO Thus CIAT has 
placed emphas1s on the up9rad1n9 of ex1st1n9 collect1ons and less so on new 
collect1ons unt1l the ownersh1p of 9enet1c resources has been clanfied 

13 Develop a user-fnendly GIS system to allow for methodology to be transferred 
to partners and Nards 

The current GIS system that has been developed at CIAT rehes on the umque 
1nformatron about chmate so1l phys1cal 9eography and land use wh1ch can be 
extremely helpful for regenerat1on of germplasm access1ons to adv1se users 
about the nght ecolog1cal vanants gUJde further germplasm exploratJons hnk w1th 
genet1c compos1t1on of samples antrc1pate 9ermplasm evaluat1on for ab1ot1c but 
also b1ot1c factors etc The mak1ng ava1lable of these databases through the GIS 
system to pro¡ect staff and research partners 1s overdue Graph1cal user 
Interfaces are be1ng developed to make these tools access1ble to CIAT and 
NARS staff Current staff changas 1n the relevant Pro¡ect should allow us to 
comply w1th th1s recommendat1on by late 1998 
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Update 1999 The FLORA MAP 1s now ava1lable on CD format analyz1ng 
germplasm collect1ons on a geograph1c base Th1s 1s advert1sed on the web The 
20 years of pasture evaluat1on data are be1ng hnked w1th the GIS database to 
enable NARS and others to target germplasm request accord1ng to adaptatlon to 
defined geograph1c areas 

Progress 1s made We expect access v1a the mternal network early m 1999 

14 Establlsh the Genom1c Research Reg1onal Laboratory and 1mplement the 
gwdelmes that have already been wntten (Genome Research m 
Agrob10d1vers1ty at CIA 7) 

The establishment of the B1od1vers¡ty Assessment Reg1onal Laboratory should be 
seen 1n the context of the document Genome Research 1n AgrobJodJverslty at 
CIAT'', presentad to the ICER Panel The focus of the research w1ll be on the 
charactenzat1on and mod1ficat1on of genomes and the conservat1on of genetlc 
resources Themat1c research on agrob10d!vers1ty w1th CIA T's mandate crops wdl 
form the bas1s for extend1ng genom1c methodolog1es to other prom1s1ng tropical 
spec1es General themes of th1s research w1ll 1nclude assessment of genetlc 
d1verslty and ldentlficat¡on of useful genes mod1ficat1on of plant genomes for 
broademng crop genet1c bases and 1mprov1ng germplasm conservatlon 
strateg1es Spec1al attent1on w1ll be g1ven to w1ld relatlves and land races as 
sources of genet1c vanab1hty for 1mprov1ng econom1c tra1ts The current pro1ect 
SB-02 and the B1otechnology Research Umt w1ll be renamed as Genome 
Research for Prom1s1ng Trop1cal Crops and Genome Research Laboratory" 
respectlvely, to better reflect needs of NARS 1n b1otechnology and have ava1lable 
the latest advances 1n plant molecular and cellular b1ology worldw1de To respond 
to the demand 1n the area of genom1c assessment an 1nfrastructure to support 
reg1onal cooperat1on 1n non-mandate crops 1s proposed as Genom1c Research 
Req1onal Laboratory 

Recent global developments strongly md1cate that CIAT should pursue crop 
genom1c research The proposed laboratory mfrastructure wlll host 
research on non-mandated spec1es for cooperatlon w1th NARS, mcludmg 
the pnvate sector IPR management w1ll be cnt1cal A proposal 1s under 
preparatlon to cooperate 1n b1otechnology research development w1th the 
pnvate sector 

Update 1999 No further progress to report 

15 Cons1der a cassava breedmg program whtch mcorporates w1ld germplasm 
s1m1lar to the current program m nce and bean QTL s 

The advanced backcross QTL scheme developed by S Tanksley (Cornell Umv) 
lmllally proposed for self -polhnated crops 1s currently be1ng evaluated for crops 
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such as cassava Populatron development has started by crossrng ehte cassava 
genotypes wrth three wrld Manrhot specres selected en the basrs of rnterspecrfic 
relatronshrps defined by AFLPs and mrcrosatelhtes In the meantrme we are 
ad)ustrng marker-assrsted selectron wrth cassava genepools for trarts such as 
Cassava Bactenal Bhght root and starch quahty and whrtefly resrstance 

CIAT rs m an advanced stage of recruJtment of a cassava genetJcrst He/she 
WJII undertake research on the use of wlld Mamhot spp to rmprove 
culbvated cassava 

Update 1999 The cassava molecular genetrcrst was appornted rn July 1999 
Whrle hrs workplan rncludes the above research pnonty 1s g1ven te the 
development of germplasm for Latrn Amenca wrth resrstance te the Afncan 
Mesare Drsease (ACMD) The recent arnval of the vector of thrs vrrus greatly 
rncreases the probabrhty of an outbreak of ACMD 1n Latrn Amenca 

16 Contnbute m a llmtted manner to m sttu conservatton efforts by provtdmg 
gwdelmes and genettc mformatton to other agenctes such as Mtmstnes of the 
Envtronment or conservatton agenctes 

Steps have been taken along thrs recommendatron wrth the pubhcatron of results 
about space gradrents of genetrc drversrty for sorne wrld bean specres and 
selected forages That rnformatron has been sent te the Brodrversrty lnstrtutes rn 
Latrn Amenca whrch are often the technrcal bodres for the rmplementatron of m 
sttu conservatron pohcres (e g the selectron and locatron of protected areas) 
Another hne of research has been developed wrth a focus en m sttu conservatron 
practrces and management wrth a first paper pubhshed en wrld-weed-crop 
complex and the management of rural drsturbed habrtats Such research wrll 
contrnue as we have rdentrfied these two maJar hnes of research as feasrble and 
wrth a hrgh probabrhty of rmpact rn the near future Addrtronal research 
collaboratron rn rn-srtu conservatron wrll be sought 

A spec1fic example of th1s year rs the collaborat1ve work between the 
Umvers1ty of Costa R1ca, the bean network PROFRIJOL and CIAT 
Threatened areas Wlth valuable wlld (mamly bean) germplasm were 
1denbfied and recommended for protect1on The w1ld material was also 
collected as a safety measure 

Update 1999 J01ntly w1th IPGRI an mtemat1onal course was conducted m 1999 
en rn-s1tu conservatron rn Bohv1a 

17 Establtsh wtth urgency an agreement on btosafety wtth Colombta takmg mto 
fu// account mtemattonal/y establtshed procedures such as OECD gwdelmes 
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Once Colombia has 1ssued the b1osafety regulatiOn and 1mplementat1on pohc1es 
formal apphcat1ons for field test1ng of genet1cally mod1fied orgamsms (GMOs) w1ll 
be presented to the Nat1onal B1osafety Comm1ttee In add1t10n SB-01/02 wlll 
where appropnate contmue research on field stud1es assoc1ated wrth GMOs A 
proJect on gene flows between crops and the1r w1ld relat1ves 1s currently under 
development lt w1ll 1nvolve NARS of Lat1n Amenca w1th an 1mportant technology 
transfer componen! 1n v1ew of needs 1n regulat1on pohc1es for the 1ntroduct1on and 
management of transgemc plants The proposal bUIIds on CIATs prev1ous works 
on gene flow and expenence w1th molecular markers 

UntJI the Colomb1an b1osafety regulat1on IS m place, we are makmg 
preparatlons to move to Peru and/or Costa R1ca for field testmg of 
transgemc nce CIAT management contmues to encourage Colomb1an 
authontJes to adopt b1osafety regulatlons soonest We are subm1ttmg a 
proJect proposal on gene flow as a strateg1c step for b1osafety nsk 
assessment m the reg1on 

Update 1999 The Colomb1an b1o-safety regulat1ons are now 1n place CIAT has 
submrtted an apphcat1on for testmg transgemc nce and cassava under field and 
greenhouse cond1t1ons respect1vely A proJect proposal on gene-flow analys1s 
has been approved for fundmg to start 1n 2000 

18 ReV/ew formal mteracttons wtth NARS based on the broader mtsston of C/A T 

CIAT sc1ent1sts act1vely part1c1pate m the orgamzat1on and conduct of the 
b1annual meet1ng of the Latln Amencan b1otechnology network Such meetmg w1ll 
prov1de an opportumty to present and d1scuss to CIAT partners the research 
projects of 581 and 582 Also th1s year a planmng meetmg has taken place w1th 
EM8RAPA diVISions 1nvolved w1th Genet1c Resources and B1otechnology A JOint 
actlon plan 1s m preparat1on S1m1lar contacts w1th Colomb1an mst1tutes are made 
frequently We w111 seek to expand such mteract1ons to other countnes of Central 
Amenca and the Andean reg1on CIAT also part1c1pates 1n the debates w1th the 
CG pnvate sector comm1ttee wh1ch has a b1otechnology b1as 

Plannmg meetJngs w1th NARS of Colombia and Braz11 contmue, but 
1mplementatJon for other countr1es has been slow due to lack of resources 

No further up-date 

19 Combme when posstble externa/ ~vtews to reduce the burden on the staff 

CIAT 1mplements th1s pract1ce ICER Annual Rev1ew and spec1fic conferences or 
courses are hnked to the max1mum poss1ble to reduce burden of staff and rev1ew 
a particular aspect of our research program from d1fferent angles Nevertheless 
we are aware that the burden of rev1ews and donar report1ng remams heavy 

No further updates 
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