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1 Investzgators1 

James Cock ProJect Manager HQ (7~ 1 !P 06) 
Ah aro MeJta Btotechnolog.st (2~ 1) HQ ( SB 2) 
Zatda Len11ru Btotechnolgog>st (h 1) ( HQ (SB 2) 
Ehzabeth Ah arez (10 1) HQ (PI: 1) 
Peter Jones (20 1) HQ (PE 4) 
Tom Bellom (4/) HQ (PE 1) 
Carlos Qwroz ( ~ 1) HQ (SN3) 
Stmon Coob. (15 1) HQ (PE 4) 
Thomas Oberthur (b 1) HQ (PE 4) 
Xa\ler Schelderman (~O 1) HQ IPC'RI 

2 Cooperators 

Wttlun CIAT lntegrated Pest and Dl'ea•e 'vlanagement (PI: 01) Land U•e tn \menea (PE 04) 
Rural >\groenterpnses SN 1 Parttctpaton Re•earch SN 3 u•e of Genenc Re•ource• <;B 2 

Outstde CIA T N anona! Program• Colombta (CORPOIC >\ SEN>\ Corporacton Colombta 
lnternactonal) IPGRI Mtssoun Bota ruca! Garden Uru' erstt\ of Queensland (Au•ttal.ta) PROT >\ 
Uru, erstl) of \X1agerungen (llolland) ICRAF GFAR Urm e"'m of Caltforrua Berb.ele\ U tu\ erstt\ of 
Flonda 

\lam of the csearch and non cscarch st ff of CI -\ f h e beco m o1vcd 1n thc dtscusstons that ha e beco 
rrtalh d 111 the str tt:gt s and ope nonal plan of the Troptcal Frwts Program Th \ ar not h t d h but 

thetr tnput ts he e m- cknm.d dged and gr ath app 1 ted 



3 Budget 

So urce Amount (US$) Propomon ( 1) 

Unrestncted core ~646~ 18; 

Restncted core 122 770 >9/ 
(Colombta Agrcement) 

CalT) O\ er from 2003 28 790 9/ 

Sub-total 208 025 66/ 

Speoal pro¡ects 10~ 96-1 3-1/ 

Totals 313 989 100/ 

4 Htghltghts m 2003 

The Centres efforts m troptcal frull rc,carch and dcvclopmcnt m 2003 conccntratcd on (a) 
consolldatmg the baste strategtes de\ eloped dunng the pre\lous \ ear and de\ elopmg and 
unplementmg an operanonal plan and (b) semng up a more solld and 'table fundmg ba<e 

The program ha< ,uffcrcd from c~tremch llnutcd and unccrtam fundmg dunng the \ car and futurc 
fundmg 1S extreme!) uncertam tlus struanon e\ tdenth mal.e< coherent long term plannmg dtfficult 
The assured resources of es<>ennall\ one tntemaoonall\ recnuted staff member (1.:> 1) and support are 
bemg used to (!) to search for finanong (u) to trunate rcscarch based on the long tcrm stratcgtes that 
will help artract fund' and (1ll) to connnue Wlth research to resoh e problems tdennfied b\ the 
Mnustn of Agnculrure and Rural D"' elopment of Colombta and (") to connnue Wlth the Sour Sop 
pro¡ect funded b) Spam (conftrmed m the 'econd 'eme, ter of 2003) 

In clus report we present the fundmg sttuanon mochficanons to the O\ erall <>trategtes and research 
and development a en' tttes 

41 Fund.mg 

The program " financcd pnnctpalh b\ a small amount of core part of the Colombtan contnbunon 
and the Sparush Govemmcnt. The pre'\ent financtal tatus ts not suffiaent to tmplement the trategtc 
pla~ and hence an mcreased fundmg ba<>e ts requtred The posstble <;;ources of future fundmg are an 
mercase m the allocat:IOn of core reo;ourcc a <>ccd capital to c;ct up thc programmc spcctal proJCCt 
fundmg to unplement spectfic component<;, of thc <>trategtc plan and contract research \t prec;ent the 
Centre has asstgned less than 1 1 of 11< pro¡ected unrcstncted core budget to the frrnt Fru!t Program 
for 2004 (restnctcd core 1 all from the Com cru< Colombta and 1 more al.m to spcoal pro¡cct 
fundtng than core) Ths not onh places the h1llt Program m a dtfficult struanon due to the low 1"' el 
of core funds them<>el es but 1t also se-. ereh restncts the programs capactt\ to obtatn speaal proJect 
or contract research funds .Most CIA 1 spectal proJects or contract research proJects are hea\ t.h 
subs1Citzed b, core normalh m the form pa,mcnt of a large proporoon of thc salanes and 



adnurustraUI e costs chrectl¡ from core Thme program< that ha1 e a small core asstgnment are not 
able to use core as le1 erage to substchse speaal proJeCts and mal.e them lower cost and hence more 
attracnve to donors The frwt program lost the opporturul) to carn out an mteresnng contraer 
research proJect on Integrated Pest Control of Cape Gooscberrv (Phya!ts pemvzana) that was lughl¡ 
rated from a techrucal pomt of vtew due to the lugh cost of the proJecr the pro1ect was eventualll 
asstgned to a uruversm wluch had 1 en low charges for sctennsts nme The sttuanon of the Fnnt 
Program ts further comphcated b¡ the fact that man1 donors are loolung for proJects wluch wtll have 
a chrect unpact on poverty m a short penad of nme tlus ts chfficult to aclue1 e m a new program that 
ts worl.mg wtth largel¡ perenrual crops and ts starnng from an extremeh narrow l.nowledge base wtth 
few research results m thc ptpehnc A consequence of tlus sttuanon ts that the futurc chrecnons of thc 
program are hkel¡ to be more dependen! on the wlums of speafic donors than on the hnes lrud out 
m the strateg~c plan 

The program 1< at a cruaal pmnt whcre 11 reqwre< <eed capital to bwld up a reputa non so that 1t can 
present ttself to donors as a 1~able urut that has an estabhshed research capacm Once the program ts 
funcnorung and ha< reached enoca] mass 11 should obtam spectal proJeCts that bwld on the 
demonstrated l.nowledgc and e"perose dcvcloped wttlun the program That ts to sa¡ thc finanaal 
chlemna of the rrult Program ts that wtthout a reasonable asSJgnaoon of seed capttal to generare 
knowledge and e"pero<e the program wtll not be able to attract funchng and 1et wtthout funchng 
there ts not the <ced capital rcqurred 

The solunon< to tlus conundrum are not clear at present The posstbilines all of wluch are bemg 
acovel¡ sought, are 

l' To mcrease substannall1 the core budget asstgned to the Fnnts Program etther chrect11 or 
chrough collaboranon wtth core financed uruts wttlun CIA T 

l' To attract a ma1or donor rnterested m prm tchng long terrn support for the de1 elopment of an 
lnternanonal rruu Program 

l' Package the componcnts of the propo<ed rrult Program mto mch1~dual proJects and scarch for 
fianang of the mch1 tdual package< 

l' Incorporporate components of the lrutt Program mto proJect proposals Jomtll presented b1 the 
Frult Program and other pro1ects 

Dunng the vear a large number of concept note< and pro1ect proposals were prepared, often m 
collaboranon wtth other en unes wttlun and outstde of CIA T for presenta non to severa! poten na] 
donors under the strateg~es ouilined abO\ e The<e mcluded The development of Homologue and 
Cropldent to determzne what to grow where Better znformed deaszons through the 
zntegratzon of local and soentzfic knowledge Selectzon and Propagatzon of Proven Perenmal 
Fruzt Trees Bnngzng znformatzon symmetry zn small holder coffee systems for zntellzgent 
productzon and transparent marketzng of mgh value products Rapzd selectzon of Sour Sop 
(Annona muncata L) suztable for speofic agro ecologzcal condztzons (presented to Colctenaa. 

by Corporaraaon Btotech wtth paroapanon of CIA 1) Integrated pest management for Cape 
Gooseberry (Pbysalzs peruvzana} pre<ented wtth the N anona] L ru1 ersttl Bogota Colombta 
Genetzc resources of natzve and exotzc fruu speoes zn the Brazzlzan semz-and regzon 
zmproved lzvelzboods through consolzdated agrtbuszness zn the zrngated areas of the Sao 
Franosco baszn presented to the \\a ter Challenge Program b1 I::MBRAI A Zonas Aptas Para 
Producoon De Frutas Y Hortalzzas Espeoficas What to Grow Where Techmcal Asszstance 
to Strengthen the Productzon of Alternatzve Agncultural Commodztzes zn Colombza and 
other Andean Countnes and Flowers zn the Park Colctencta< apprO\ ed the proJect on raptd 
selecnon of Soursop wtth the financtal support desnned to Corporac10n Bwtec and CIA T prO\ tchng 
counterpart support from the final 1ear of the Sour '>op proJect financed b1 Spam The proJect \Vhat 
to Grow Where was apprm ed for funchng ata reduced leve! b1 the USA ID hnkage grants scheme 



4 2 Strategtes 

The rrusswn of the Troptcal Fnnts program conttnues to be 'lo use r unce /echnolog; and modern 
tnjorma/ton /echnolog; lo provtde tnjormalton and support lo partners tn the pub/te and prtvale sector lhal promole 
productton processmg and markeltng of troptcal jmtls b; rural commumltes whtch leads lo mmased wealth and 
tmproved welfare for present and futl/17! generatwns tn !he countrysule 

The 'trateg} conttnues to be to provtde support for the development of Troptcal Fnnt' m general 
wtthout concentrattng on an} one particular fnut speaes At the same tune we recogruzc that to 
de' elop general pnne1ples we will need to carn out re'earch on spectfic fnnts In general m these 
cases we trv to allv ourselvcs wtth O\ cr agenacs o;uch as thc dcvclopmcnt of tcchruques for rap1d 
selectton of perenrual spectes m wluch Sour Sop ts the model 'PeCles and we work dosel\ wtth 
Corporac10n Bwtech 

The strategtc re,earch arcas h"' e been re' tewed m the !Jght of the posstble donor mterest and the 
e"perttse that we ha\ e m house It ts dtfficult to develop coherent pro¡ect proposals m fields m wluch 
we do not ha\ e m house e>..pertlse 

The program ts emphasmg the followtng areas 

;¡. Targettng wluch crop' or culttur' wtll gro'-'< well m parttcular condtttons 
:» Genenc research of general app!Jcabtlm to mam frutt crops 
:» Agro-enterpnse de' elopment 
» Contraer rec;earch 

Market mtelligence wluch was constdered l"t \ear" one of the strategtc truttall' es has been place 
on hold as we do not ha' e a great deal of 10 house e>..peroo;e tn tlus arca and furthermore s~ eral 
other agenctes are actt' e m tlu' parttcular field In the area of genenc research of general app!Jcabtlm 
to man) frutt crop' we h"' e not been able to obtam finanCia! support for the flowenng and po't 
harvest detenoranon lnttlattves On the other hand there has been hrruted donar responc;e m t.he arca 
of developmg technologte' for raptd 'electlon of unprm ed genonpes of perenrual frutt' and we ha' e 
moved ahead m tlus area 

4 3 What can be grown where 

In last vears annual report we noted that m agnculture one of the foremost questtons ts '\Vhat can be 
grown Ul a spectfic s!te Furthermore the de' elopment of spee1altzed software (Cropident™ &. 
HomologueT") was suggested as the 6rst step m the de,elopment of a 'IStem to target what crops or 
culn, ars will grow well m parttcular condttlons Cropident reqwres to be supported b¡ database' on 
the mdt\!dual plant 'pee1es or culnurs and work commenced on the establlslunent of a worlung 
ln\ en ton of Neo Troptcal Fruts 

4 3 1 Homologue.,.. and Cropldent.,.. 

The troptcal frutt program " deplopng two ma¡or ,oftware tooh to reach tt' goal of long range 
tranc,;fer of troptcal fnut gcnnplasm Cropldcnt™ Wlll use a largc databa e of mfonnaoon on crop 
charactensncs to match frutt cropc,; to potennal en\ tronmentc,; 11uc,; databac,;e and will be butlt up as 
finanang become<;. a\ atlable to obtatn and mput new m forma non as tt becomes a\ atlable 
Homologue wt!l prm 1de a complementaf) functlon and a'St t m the productlon of the Cropident™ 
database The bas1c concept ts that a farmer s field (target area) will be de,cnbed The deKnpnon will 
then be used to tdennh homologues eJ<;.ewhere m the troptcs Once the<;.e are b.no\\-n the local crops 
m these areas can be mvesngated wtth the 'tew to tntroducnon m the target area In dus process 
mformanon will be gathered that wlll prm tde mput to the Cropident™ databasc We also en\~sage 
Homologue bemg used to extrapolate from a small number of charactcn<;.nc sttes where frult crops 



are lnown to do well B¡ combmmg Homologue™ probabtlm e<ttmate< from these sttes mto a 
cloud of esnmates we hope to overcome the muumum accesswn set restncnons of FloraMllp ™ and 
to be able to take a stte descnptton and use that to detemune wluch crops or culnurs are hkel¡ to be 
successful under those parttcular cond!tton< 

A ma1or potenttal restncnon on the d"'elopment of homologue "as the <earch nme that would be 
requued to analyze and compare ever¡ 'anate of cach ptxel m the chmanc databa<es to detemune the 
degree of homolog¡ between pn.els Anempts to obtam a generahzed model that would fit clunate 
mto clusters or chmate types based on md!vtdual etgenvectors of the chmate 'anates ortly accounted 
for 701 of the vanance and tlus was not constdered acceptable To obvtate tlus problem we took 
mformanon generated from real data on the d!stnbutton of speaes m Floral\fap™ and used that 
define chmate n..pes based on mean temperature and 'anance of temperature that are reflected tn 

real speoes d!stnbutton Tlus approach makes tt posstble to ehnunate from <earches a large number 
of ptxels that ha\ e a nununal probabtht¡ of bemg homologous wtth the ptxel(s) to wluch thev are 
bemg compared 

The algonthms have been developed to compare to detemune the degree of homology of cllfferent 
Sltes An mteresnng feature ts the abthn to 'ar¡ the degree of homolog\ thus tf one ts dealmg wtth a 
speoes that ts belte\ ed to ha\ e a luruted range of adapta non or tf one wtshes to be sure that two 
areas are lughh homologous the 'anances can be mod!fied to reduce the acceptable degree of 
'anatton Tlus charactensttc ts e"pected to be ntremeh useful when e'l.pert optruon 1< hnked m wtth 
homologue and Cropldent 

We are also progre<smg on the devclopment of the u<er mterface for the software In add!non 
arrangements ha\ e been made wtth the Uruverstt¡ of Cahfonua Berkele, (USAID hrtlcage fund!ng) 
to develop methodologtes for combtrung local knowledge <aennfic knowledge and expert optruon 
related to whtch crop .:;uccecd undcr wluch btoph\ stcal socto econorruc and management 
cond!ttons These methodologtes will then be mcorporated mto software module< to prm tde 
appropnate user fnendh tools for each sttuanon along wtth fanner or farmer group acces<;.tble 
outputs 

If a parncular stte ts georeference the chmattc cond.Jnons of that slte can be accurateh esnmated from 
extsttng clunate databa<es Soth on the other hand are spattall\ much more heterogeneou< and 
methodologtes for on stte euluatton of <otls are requued for successful me of Homologue and 
Cropldent \Vork ha. commenced on the de\ elopment of a Raptd Sml Apprru.al (RS '\) 
methodolog\ Re\lston of pre\lom work sugge<t< that the RSA can be based on the work m MeA.1co 
ofStebe Jahn and Stahr of the Uru' ersm of Hohenheun 

4 3 2 Inventory of Neo Tropzcal Fruzts 

A first step m the <ettmg up of Cropldent ts to ha\ e a fulltm enton of all the potenttal crops In the 
ca <e of troptcal frum we ha\ e trunated the e<tabltshmcnt of a readtl\ acces<tble database of Neo 
Troptcal f-<nuts Tius work 1c; based on the ethnobotaruc m' en ton of neotroptcal frutts currenth on 
the web wluch \ as de\ eloped b, CIR.AD FLHOR and IPGRI ba<ed on ongtnal work b\ Fouque 
Tlus ln\ en ton was caneen ed a an electroruc book and Jts c;tructure te; not appropnate for e\ entual 
mcorporatwn mto Cropldent and hnkage to Homologue 

In conJuncnon wtth IPGRI the mformanon m the clectroruc book " bemg transferred toa <tructured 
database Dunng tlus proce < add!ttonal mformanon ts bemg added "th emphasts on geograplucal 
d!stnbunon of the <pecte< and the a\ atlabilin of germplasm l.Jnkages are bemg e<tabltshed wtth 
such orgaruzattons as thc rvhssoun Botarucal Garden wluch ha' e c'li:tenstvc databases on tropical 
plants wnh masst\ e mformatton on the geograplucal dJo;tnbutton of pectes 



4 4 Parttctpanve Selectton of Perenruals 

In sptte of the attraCO\ e nature of new \ anetles of frutt trees as a means to mercase rural m come 
there are fcw examples of successful formal breedmg efforts to tmprove pcrenrual rrop1cal frult 
crops The lack of success m breedmg frull rrees 1s related to few long term efforts to tmprm e fruJt 
rrees parncularl¡ m rrop1cal speaes and the long genera non m ten al and penod of tesnng requrred m 
formal breedmg programs Furthcrmore W!th so man¡ dlffercnt frull crop< 11 1s most unhkcl¡ that 
tradtnonal research orgaruzanons wtll dedtcate the ttme and resources necessai) to structure 
comprehens!Ve breedlng programs surular to tho<e de, eloped for short <ea<on annual crops or food 
staples On the othcr hand mo<t frull rrec vanencs favoured and planted b¡ farmer< throughout the 
world are the result of selecttons made b) farmers themc;eh es or researcher; from chance vana non 
found m naturall¡ occumng seedlmgs The ke\ to <ucces<ful u e of these <elecnon< 1 first of all to 
nurture thcm and recogrusc thc1r valuc Sccond 1s asexual propaganon wluch cnsurcs that all thc 
plants are genencall} tdentlcal but whtch ts also carned out m e; u eh a manner that S\ stenuc dtsease<> 
are not propaga ted 

A maJor potennal !muta non of parnapam e sclecnon of percnrual <peaes !S the loca non speafial) of 
the eh te hnes and hence the dlfficull) of rransfemng the technolog\ \\e are developmg 
methodolo!l'es to deternune the surulanl} of slles m dlfferent loca non< (<ee abm e) and tlus Wlll be 
used to detemunc m whtch arca.:; the c;elccted eh te ltncs are W..eh to be c;ucceo;;¡c;ful 

We have taken two spec1es Lulo (Solanum qutloense) and Sour Sop ( 4.nnona mrmcata) and are usmg 
them as modcl spcacs to develop methodolo!l'es for farmers and rraders to <clcct supcnor matenals 
that are found <pontaneoush m the field mulnph them and plant them m areas where the¡ Wlll 
perform well 

441 Lulo 

The work on Lulo 15 camed out m cooperaoon Wlth fanners from the Mondomo Pescador regton 
and the T1ecra Adcnrro arca of the Cauca dcpartmcnt and CORPOlC\ and 1s parnall, financcd b, 
the Muusm of -\gnculture and Rural De, elopment of Colombia In preHous 'ears CIA T had 
tmproved upon rmcro-propaganon techruques for lulo Dunng the course of tlus \ ear we 
demonsrrated that rmcro propagated clcan plants dC\ doped normall, and produced well undcr ficld 
cond.Iuons 

Farmers normallv sclect seeds from lulo plants 1n the1r own ficlds for propaganon thcse <eeds do not 
breed rrue as lulo 1s open pollinated and hence farmers fa ce con<~derable 'anabum m the1r fields 
Occastonalh farmers do propagate thetr be.;;t lulo<> b\ cutttngs howe\ er these are normalh mfested 
Wlth dl<eases and pests and the pracnce " not -..¡dch u<ed \Ve surtruscd that the new propaganon 
techruque< would allow farmers to select ehte matenals from the!t fields and reproduce them W!th a 
m.trumal transfer of dtsea<>es from one genera non to the ne\.t 

A mccnng was orgaruLed m Cl1\ 1 W!th farmers from thc two rc!l'on< to gauge thc1r mtere<t m thc 
poss1bilil) of us1ng the new technolog\ to select ellte matenals and propaga te them W!th rmrumal 
d.Isease<> tnfestanon The farmers <>howed mtere<>t m the new techruque and mchcated the chffirulnes 
the) had m controllmg dt.;;ca<>c<> 1nd pc<>t<.; Ibe, al o c>..prc<.; cd thctr conccm about losmg gcnenc 
dtverstt) and the need to mamtam gardens With a 'anet\ of lulo tvpe.;; c;o as to be able to conunue 
<>elecnng unpro\ ed matenals m the future 

After thc 1ruttal mccnng ClATand CORPOICA rcprc<cntatt\e< havc ~sacd thc rC!l'ons and Wlth the 
farmers ha' e defincd the processes reqmred to <>elect, propaga te and C\ aluate ehte matenals The 
baste scheme ts for fanneN to <>elect eh te matcnal from thetr current producnon fields for CIA T to 
propaga te the eh te matenals and retum them to thc farmers for them to C\ aluate Furthermore the 



fanners themselves were concemed about gcnenc eros10n and loss of thct.r natlve germpla.;;m 
negonatlons are under way to obtam germplasm from CORPOICA to Introduce to the reg¡on and to 
ennch the dt1 ersit) of lulo for future selectlon 

4 42 Soursop 

In collaboranon With Corporaaon Bwtec we de1 eloped rmcro grafnng propaga non techruques 
Plants from tn1cro grafts connnuc to perform welltn the ficld m <el crallocanons and hence we now 
have the confidence to scale up these techruques for use on a commeraal <cale Corporaaon Bwtec 
IS takmg the lead m tlus pro1ect, and With CIA T support, ha< obtamed a grant from Colaenc1as to 
develop commeraal producnon of selected trees lt Is expected that Corporaaon B10tec will convert 
Itself mto one of the Centres of E>.cellence that are a b.e) stone of the research pohaes to support 
estabhshed productlon chruns m Colombia (<ee below) In order to en<ure that the farmers obtam 
matenals that are adapted to thetr condtnons and that are artract11 e to trader< both farmers and 
traders will select ehte matenal for propaganon The matenal will be rmcro-propagated first of alltn 
the CIA T labora tones but la ter as techruques are adapted for commeraal producnon b, a 
commeraal nursery Profutales D1stnbunon of matenal to new arcas will be based on the worb. 
betng developed 10 Homologue (see abm e) so a to en<ure that selected matenals are onh planted 10 

areas to wluch the1 are well adapted 

4 5 Themattc Trop1cal Fnuts Network 

Tlus vear makmg use of REDECO s Internet e>.penence to genera te a flow and exchange of 
pertment, updated tnformanon, the Tropical Frwts Program and RED ECO plan to crea te a themanc 
network of users 10terested m the theme of tropical frwts The networb. will faahtate Idennficanon of 
the demand, caprure and dtffus1on of speoahzed mformanon, and will promote dtalogue between 
users tnterested 10 belongtng to the networb. From l\131 2003 the theorencal framcwork of the 
Themanc Networb. on Tropical rrmts was de1 eloped, and a <un e1 prepared rumed at the RED ECO 
conunurun 

4 6 Fnut fltes 

There are certam groups of pests that constst of a .;;pectes comple'\. that can attack and damage 
numerous frwt spectes The fnut fl} comple>.. ts an e>..ample of a pest that can damage numerous 
frwt speaes and hence Its stud) falls Witlun our strateg¡ of research on genenc problems of frwts 

In tlu< Irunal stud, wc a1mcd to e<tabhsh a rcfcrcnce collecnon of frwt ¡¡, ( 1nastrepha <pp) from the 
fnnt growmg regwns of\ alle del Cauca Tohma and Qumdto Departments of Colombia to Idennn 
fruu hosts and the a<Sociated fru1t fh <peae< m the regton and to develop laboraron reanng 
mcthods to e1 entuall) stud1 thc biolog~ and beha1 wr of thc<e specie< 

In Colombia frult fues are a senous problem and are found m nearh all of the frult growmg regtons 
of thc countn Thc} are cspcctall} tmportant for guarantlne rcasons m thc export busmcss and can 
cau<e cons1derabh econormc loss m the frult mdu tr\ In Lann \menea about 20 fnnt fl) speaes 
ha' e been reported cauc;mg loc;c;ec; calculated at about 2:> mtllton d( llar per 'ear 

In Colombia thc most unportant spccie< bclong to thc genera 1nastrepha 1 o'otr;pana and Ceratztu 
Of the three genera 1naftrepha ts conc;tdered to be thc moc;t unportant economtcall; owmg to the 
constderable damage 1t cauc;es on dtfferent frutt c;pectec; throughout the contment \\e collected 
mango guau papa \O ca <Sal a clurunm a plum, npallo (calaba<h) <our sop (guanabana) zapote 
(sapodtlla) granadtlla and papavuela m Qumdto and \ alle del Cauca Two hundred and twent¡ rune 
speamens were collected from these frutts c;pread across st>.. separa te 1nastrepha speoes The spectes 
4 stnata \\as collected from guava 10 se' eral localtnes m Qwndto and \ alle del Cauca There are 



severa! other spcc>es reponed from gua' a from these reg10ns mcludmg 1 (raterculus 1 ob!Jcz¡a and 1 
ornale The fact that only 1 s/nata was collected from gua' a may be related to the t1m1ng of the 
collecnons Scptember to October 2002 Tius supports the need to sample fnuts throughout the\ 
year m order to detenrune 1f seasonallt\ e'<lsts for the rofferent 4nastrtpha speaes and the nme of 
fnut mfestanon 

4 7 Anthracnose m Sour Sop 

Colombia 1s the center of ongm for sour sop and the crop suffers 'anou> problems caused b\ 
phytopathogcns that havc co-evolved w>th lt, m parncular anthracnosc Tius fungal ro>casc caused 
b, Colletotnchum speaes >s sprearong as the crop e~pands mto areO' that are em >ronmentallj 
favorable for the fungus As a resul~ anthracnose 1'\ now a ma1or constramt to soursop productton m 
Colombia 

In the uunal samplmgs low madence of dJ.;;ease was ob<;en ed m conunerctal crops and m non 
commeraal, household rrees rruunlv beca use clunanc conronons were dn lntcn >ews w>th fanncrs 
confinned that severe outbreaks of the disea<;e occur m talO} seasons when management of the 
rosease--understood b, them as chermcal conrrol-becom"' unportant. Samplmg after the r:un> 
camed out on most farrns confirmed that the dimane condtnons of ralO\ seasons favor dt'>ease 
development m tenns of d, narmcs and ep>dermolo~ 

Inocula non b¡ sprapng and wounrong thc plant undcr lugh rclanve hutrurory (90 /o--98 1) and at 
temperatures berween 2~ and 30 C reproduced charactenc S\ mptoms of the rosease rruunlj 1n the 
stems Tius conf1rn1s that Co/letotnchum spp are causal agents of anthracno>e m soursop 

The svmptoms of the roscase WCrC dcscnbcd ¡.our roffcrcnt !\pe< of !SOla tes WCtC !dennficd from 
colorues grown on potato de>.rrose agar Three of these were selected for furtber sturoes Molecular 
anahsts suggests that >solates w>th the same colom npe pre'"nt lugh genenc \3nabwt\ makmg 
necessary a molecular anah s1s for cach morpholog~cal group We mfcr that lugh 'ananon eXIsts m 
the pathogen populanons berween rofferent agncultural and clunanc reg~ons w>th geograpluc 
>sola non and lugh 'ananon w>tlun group> of !'ola tes >elected pre\ 10ush for therr morphologtcal rrruts 
such as colon} dtamctcr Tiuc; suggcst.;; that more "' stcmanc anah sts 1 re9mred m Colletotnchum 
populanons wluch cause anthracnose m soursop The 1solates roffered m therr pathogenean All the 
1solates from sour sop were sensltlve to benomd Of' anous plant e>..tracts tested for control none 
1nlubued fungal growth 

These re>ults showed the 'anabilin both phenot\p!c (1 e morphologtcal rralts) and genenc 
(molecular tralts) that e\lst> w>tlun the cau'3! agent of anthracno'e m out"op The results al>o 
\ enfied that rofferent spec!e> of the pathogen are a"OC!llted Wlth the rusea>e 

4 8 New Research Pohctes for Frutt Crop Research 

The Colomb1an J\hrustr\ of ".gnculture and Rural De elopment (J\L-\DR) reque>ted ass>stance from 
CL'\ T m des1grung re>earch po~c>c> to >upport trop>cal fru!t ba>ed cntcrpn>e> \Vorkmg dosel, w>th 
the 1\.f.ADR we have de\ eloped gwdeltnec; for more effecnve u e of re~earch resources on Tropical 
Fnuts Although the poltcies are dtrecth rclated to the Colombtan <>ttuanon man\ of the 
recommendauons are lughh rele\ ant to man\ otht.r de' elopmg counmcs Ibe development of 
strong nanonal or local research capacit\ 1s a me qua non for success m promonng troptcal fnuts and 
srrengtherung local capaat\ 1s an mtcgral part of thc program srrateg~cs 



Frult producers and all thc actors who form part of the productwn cham depend to a grcater or 
lesser e>.tent on good technology 1n order to be compenn' e parncularh when thetr efforts are 
dechcated to expon markets Good technolog\ 1s necessary to rmprove producnvtn and the qualm 
of the final product and to mamtam commeroal cnterpnse< 1n the face of new threats Furthcrmore 
effecnve technolo¡p depends on connnued research support Thus for an¡ agro busmess to be 
compennve 1t must be supported b) research and technolog\ developmenr fruus and vegetables are 
no excepnon to tlus rule 

Although research ts somettmes seen as JU<>t another expense there ts no doubt that mvesnng tn 

agncultural rescarch IS lughly profitable provu:lmg cconoiTllc bencfits for the actors m the producnon 
cham and sooal benefits m terms of lower pnces and rmprm ed quaht¡ for the consumers The 
research mtenSity' m the agncultural 'ector 1s appro=ateh O 62 m the de' elopmg countnes (and 
onl} O 14/ 1n Colombia) wlulst 111 more than 2 6/ m thc dC\elopcd countne'' lt 1s probable that 
the low compennveness of Colomb1an producers 1s at least parnall¡ due to e>.tremeh low research 
mtenstty tn agnculture o' er manv years and wtthout doubt 'en LJttle research has been camed out tn 
the horncultural sector 

A marked chfference between the dC\ eloped and the de' elopmg countnes " the lack of pn' ate sector 
rcsearch 1nvestment m thc dcvclopmg countnes Recen ti¡ 1t has been suggested that pn' ate non 
profit orgaruzanons could be an lnteresnng al!ernaO\ e to close the gap between pn' ate and pubhc 
sector research 1n the develop1ng countne< t In the case of Colombia tlus " airead\ occumng Wlth a 
considerable propornon of the total re<earch effort bemg camed out b' the CENis (Nanonal 
Research Centres) financed b, para fi,ca] funds obtamed b, leVles on speclfic agncultural products 

In the case of fnuts and vegctablcs Wlth a ven lmuted number of centers of exccllcnce and f"" 
strong producer groups the quaht¡ of the maJont¡ of the research proposals recel\ ed b, the donor 
agenoes has been poor' In most cases the proposals do not form pan of a long term research plan 
that has been chscussed and agreed b\ both the research agen"' and the producnon chatn 

A workshop to chscuss the Nanonal frult' plan recogruzed the defic1enc1es m the curren! re,earch 
s¡ stem The workshop lughhghted the lack of arttculanon between chfferent research efforts and the 
need to consolida te research tn centers of eAcellence dedtcated to mdn 1dual crops wtth a cnncal mass 
of researchers m each Centre of I::J,cellence It 1s worth nonng that the S\Stem of speoaltzed centers 
of excellence 1s found 1n severa] devcloped countnes Wlth mchv1dual uruversmes and expcnmental 
stanons concentrattng thett effort'> on speafic crops or work areas The recommendanons of tlus 
workshop also rmpl¡ that there " a need to rmprove the chalogue between researchers and the actors 

Thc producnon chatn dcfincd as thc Group of cconormc agents who parnopatc dtrccth m the p oducnon 
transforma non and mov ment to th marlets of the same gncultural product Durufle Fabre y \ oung 
Translated to Sparush b\ llC \) 
www p ompex gob pc/p ompex/lnf_ "'ctonal/ \gro/! DI \L \C \/PtlarCoral pdf 

3 Research mtensm 1s defined as research expendaure as a percentage of the total gross product ' alue of the 
ecto mvol ed 

Pluhp PardC"I nd "-mckc B cntcma (2001) ~lou \lag¡c wwu 1fpn o g/pubs/fp /fp 16 htm 

Personal commurucanons f om offic~.als of Colctenoas \L \DR., ~FI\. \ and \soh fru ol 

G Clemenaa Gomez \ha o Cruccdo J-<anor e S erra' Jat o Ü<rooo Rel tono del Taller del Plan I\.actonal de 
Frutale 26 No 'embre 2002 CORPOIC \ Ttbrutata 



m the producoon cham noong that e1 entuall1 research ttself should become an mtegral part of the 
overall producoon cham 

4 8 1 Proposed research system 

The proposed Colomb1an naoonal research SI stem for frults 1s des¡gned to support the exzsttng and 
future fruzt productwn chazns tn such a manner that these contnbute to tncreased zncome and 
tmproved welfare of the rural populatton Wu:lun t:lus contc~t the technolog~ developed must be 
commeraally and soaally VIable 

Broadlv speakmg the research supports three chfferent categones of productwn chams wluch are (1) 
ex1snng producoon chruns (u) potcnoal or map1ent producoon chruns and (m) producnon cha1m 
dechcated to technology support. Each of the'e producoon chruns has parncular charactensocs and 
these relate to speafic reqwrements m terms of research support 

The eXIsong producoon chams are those m w\uch thc producoon, proccssmg and markeong 
procedures are well estabhshed and are a camed out m a rounne manner The new or maptent 
producoon chruns are those that ha1 e not 1 et reached the pmnt of mcluchng all the stages of the 
producoon chrun wluch normalh mclude< prunan producoon m the field transformaoon and 
markeong At the same ome the1 are producoon chams that could de\ elop m the future 

The concept of a technol0g1 cxport producnon chrun " a novel onc for Colombta and most of the 
developmg countnes \Ve bel.t"' e that there " an opporturul} for Colombta to develop technolowes 
based m 1ts enonnous bto-dJversrn and to o;ell these technologtes abroad 

4 8 1 1 E >.7stzng Productton Chatm 

Research to support the e\lsong producoon chruns should support them b1 (t) 'oh mg e:>U,ong 
producoon problems (u) protecong the chatn from potenoal problems (m) operung up nev. 
opporturu o es 

4 8111 Fea/ures ofthe Proposed Mode/ 

The research S\Stem ts based on the e<;tabl.tshment of Centers of e ... cellence wluch pro\lde the 
productwn chruns wtth the re<;earch and technologv they requrre The centers of excellence wtll 
where\ er posstble be hosted b\ eA.tsttng orgaruzanons such as e\..lsnng research 'Otatmns and 
uruverstnes These centers of excellence wt.ll ha' e the followmg feature<; 

Concentra non of re earch and de\ clopment effort<; m permanent Centres of Excellence 
formed for each producoon chatn 
The research and de\ elopment agenda v.oll be chscussed wtth and apprm ed b1 a Re,earch 
Development Counal who'c member<; between them have excellent knowledge of the 
productton chatn and expertJ.<;e m re<;earch and de' elopment 
The Centres of r:~cellence wtll be the pnnapal contact pmnt between the producoon 
cham and research and technology de\ clopment and wtll saosn the research and technolog. 
de\ elopment need" of tts <;ector 
The Centres of E '\.Cellence w1ll alh them<;eh es wtth other agenoe<; so as to pro\ tdc a range 
of technologtcal mno' a non' 
Stable financtng for the Centre' of l::'cellence wtll be prm 1ded b¡ coordmated acnons b1 
the financmg agencte<; but wtll be contmgent on meenng mtle tonec; and pro\ H:hng requtred 
support to their respectl\ e o;ector Wlth thetr connnued ext<;tencc dependent on sansf\1.ng the 
needs of the ector 



4 8 1 2 Implementatzon of the Model 

A senes of well defined steps are needed to unplement the model They mclude legtnnuzmg the 
model and promulgatmg the pohctes to support tts estabhshment Once the model " accepted 1ts 

unplementanon mvohes bnngmg potennal hosts of centers of excellence and producnon chams 
together Wlth the producnon chams elecnng the hosts for thetr centers and estabhshmg research and 
development counctls for each centre At the sarne nrne the financmg agenctes will coordmate thetr 
acnvttles so as to pro\lde the centers Wlth seed capttal and also to finance proJects' related to the 
need of the producnon cha1ns that have been approved b1 the re•earch counctls 

4 8 1 3 New or Inctptenl Productzon Chazns 

The essence of the research and development m new or maptent productton chatns ts to develop 
new opttons for the horncultural sector Currenth there t<; tremendous mterest m de' elopmg new 
opnons for e>.port 

The trunanve for developmg new crops often comes from mdependent producers however the 
pwneers are often not able to appropnate a large propornon the benefits of thetr tm estrnent and the 
knowledge the} have ob1a1ned In other words the1 are productng a pubhc good m the form of 
unproved and accesstble knowledge wluch can be unhzed free!¡ b1 the re•t of the populanon For 
tlus reason pn'- ate entrepreneurs are reluctant to develop totalh new opttons on thel.l' own 

In agncttlture and hornculture the most •ucce,.ful crops are normall1 mtroduced spectes grown far 
from thetr centre of ongtn Consequentl¡ there ts a lugh probabtlm that the rnost prorrusmg new 
opnons W111 be speaes from dtstant lands and local development agenctes and re>earchers are 
probably not aware of thetr e>.tstence In addtnon agenctes that are lookmg for new opnons are 
accustomed to looh.tng at what are constdered prormsmg local speaes or those grown b) netghbors 

The research and development efforts geared to provtdtng nc" opnom has to work stmultaneousl¡ 
on two fronts the research must deterrrune '\\ hat new product'\ could be produced m a parttcular 
regtons and how tho<;e new products can be marketed 

The opnrnal strateg¡ for obla1tung mforrnanon on potennal crops or spcaes ts b¡ nsttmg arcas 
suntlar to the target areas 1n terms of ecolog¡cal condtnons but wluch are geograplucall¡ dtstant 
Once excttmg prospects have been tdennfied, exchange of germpla.m and techrucal know W1ll be 
necessarv On the other hand markenng m01 be a case of operung up total!¡ new markets or of 
cornpenng m prevtousl) estabhshed markets Markenng of export crops W1ll also have to be closeh 
hnked Wlth quarannne problems of both unpornng germplasm, and e>.pornng frutt products Wlth 
attent:10n bemg patd to assesc;mg nc;h.s 

48131 Polzc; 

CCI and other agenctc• W1ll connnue to •tud1 the potennal for producnon and marJ..enng new 
products and theses agenc1ec; will e'\.pand the honzons to mclude alternatl\ es from other reg10ns 
parncularl¡ Afnca and '.sta J\!arJ..enng <tudtes •hould be financed b1 -\SOHOFRUCOL, ONGs 
offictal agenoec; such as MADR, Proc>..port and mtemattonal agcnaec; Uru\crsttlcc; and other 
research agenctes <uch as CORPOICA and CEN!l -\FE should a"ume the re•ponstbtht\ of looh.tng 
for new crop opttons parttcularh weU adapted to spec1fic target regwnc; of the countn The 

7 In the case of Pubh Uru tOes CORPOIC \o other pubhch funded o garuzatton tn whtch part of the 
therr baSlc costs are finan ed chrecdv from pubhc funds tt ma\ be a ptable to 1n 1 t on u mg part of tose 
funds as counterpart fund tn o de to avo d the tate pa\ tng twtce fo the sam ~rvtce 



prospecnng should be based on looklng for alternan' es that grow well m arcas that are ecologtcall\ 
surular to the target arcas The MADR, Colaenaas Asohofrucol and Proexport should finance these 
lnlttanves as long term development efforts The Centre of Phvtosarutan Lxcellence (CEF) should 
connnue 1n as role of nsk assessment broaderung tts scope to rnclude a wtder range of opttons 
parncularly !hose from other connnents 

4 8 2 Tecbnology Export 

The poss1bility of e"pornng fnnt technolog\ as oppo>ed to fnnts themseh es 1s a no' el and probabl) 
polerrucal 1clea for the develop1ng countnes N e, erthcless there are two mcontroveroble facts the 
maJOnl) of 1n1portant export crops are culll\ ated more Wlclel) outs1de the1r centre of ongm wlulst at 
the same the bas1c germplasm rec¡u~red for th= de' elopment res1cle> pnnapall\ m the centers of 
ongm At present Colomb1a 1mports technolog¡ m the form of 1mprm ed >eeds a Wlcle range of 
purchased mputs and most of the macluner¡ for producnon and processmg At present there 1s httle 
mcennve for the countn to collect and ele\ elop 1ts germplasm 1f the hkeh benefiaanes are farmers 
ms other parts of the world The quesnon them become> one of how to ensure that the exchange of 
knowledge and germplasm can be made econorrucall\ attractlve for !hose m the centre of ongm who 
collect, and 1n1prove germplasm, and for !hose who use the technolog\ for producnon 1 t appears 
that there mal be a poss1bilit\ to e'o.ploH local germplasm and b10dn erslt\ b) =proHng 11 and 
expornng the results 

The pohaes rec¡wred to aclue, e tlus are snll bemg de' eloped 



5 Problems and Soluuons 

5 1 Fundmg Problems 

The fundmg d!fficulnes have airead¡ been alluded to m <ecnon 4 1 The solunons rec¡wre at least 
parnally strateg~c deostons m the Centre as a whole Pnnopall¡ the'e tm oh e etther (a) ded!canng a 
greater pornon of the core budget to setnng up new programs 'uch as Troptcal Frutts or (b) a 
concerted effort by seruor management and the proJect manager to tdennñ a maJor donor who ts 
wtshes to enter mto a long term partncN!up to develop a Troptcal Frutts Program The curtent 
sttuanon of loolung for speoal proJect fund!ng " largel¡ untenable due to (a) the lack of a well 
establtshed program to support speoal proJects and (b) the lack of core leverage to reduce costs (see 
secnon 41 

5 2 H1gh transact10n costs 

The dependence of a new program for tnputs from man1 other d!fferent proJects results tn a large 
propornon of the proJect managers nme bemg spent com mong or caJoltng other proJect managers 
to collaborate The troptcal fnnts program needs to work wtth at least rweh e" of the proJects (and 
Insntutes) and Regtonal office' that eAt't m CL'\ T More cffecn' e planrung procedure' wtth a more 
agtle deos10n malung proces- on what ts to be camed out and mecharusm' to allocate funds to those 
acnvtnes that form part of the agreed plan would tmprm e the sttuanon 

In add!non the d!fferent proJects wttlun the centre tend to compete for funds rather than work 
together to present comb1ned proposals In a recent ca<;e more than fifteen concept notes were 
prepared and rwo were then accepted b1 management for development tnto fu]] proposals wtth less 
than rwo months to go from concept note to proposal after tntemal apprm al A consequence of tlm 
short nme frame ts that much worl. mu't be done on developmg the fu]] proposal befare the concept 
note ts apprm ed, so s to be able to prepare the fu]] proposal befare closmg date Tlus problem could 
be resolved bv makmg earh deo,ton' on wluch proposals 'hould be de~ cloped for speofic donors 
In other words de1 elop a plan for financmg the d!fferent acm mes of the centre rather than a 
compenove grants scheme wufun the centre nself 

11 Genenc Re ource Land Us IPR:\ TSBf-< JI \1 Rural \gro Ent rpnscs Rural Inno non Insntut lmpact 
Studies \fnca Central -\m nca -\sta 



Troptcal Frwts Indtcators 2003 

1 TECHNOLOGIES METHODS & TOOLS 

1 1 Released V anenes 

1 2 None Thc focus ts on farmcr sclcctton of' aneoes 

1 3 Geneuc Matenals D1stnbuted 

Selected Sour Sop clones bemg tested m fanners fields m Colombia selecnons of ehte 
matenals of Lulo (Solanum qu¡foense) made at the field le\ el and under mulnphcanon for 
d!stnbunon 

14 Ehte Matenal Developed 

Eh te Sour Sop clones under te,nng at the field le\ el 

1 5 Geneuc Mechamsms Understood 

Charactenzanon of geneuc 'anauon m Sour Sop 

1 6 Sources Idennfied 

Eh te genenc matenal of Lulo Idennfied ar field le' elNone 

1 7 Methodolog.es 

Tesnng of methodologtcs for fanncr sclecnon of perenrual cash crop 

1 8 Rural Development Methods 

Pro¡ecrs wntten and prcsentcd to donor; for apphcanon of ncw technologtes for farmer 
paroapaton selectton of non true breedmg wood, speoes Fust testtng of methods trunated 
at the field le' el 

19 DecJsJon GUides/Support Tools (models/software) 

Conceprual bam for Cropldent estabhshed Progre" mad on de\ elopment of Homologue 
Forma non of neo tropical frUit gennplasm datab3'e underwa\ 

110 Data Bases or Maps 

2 PUBLICATIONS 

2 1 Refereed Joumals Papers pre emed to Field Crops Research -\cta 1 lornculrurae and asco
author ro Crop Saence and pre enth under revtew 

Books 



2 2 Book Chapters 

2 3 Pubhshed Proceedmgs James 1-1 Cod. (2003) Homologue a too! to detemune what will 
grow on m¡ farm In Schmeuer G 1-1 and Onuno F A Edttors Plant Resources of 
Troptcal Afnca proceedtngs of the first PROTA workshop 23 2' September 2002 N:urobt 
Kema 281 284 

James H Cock (2003) La mvesngauon com propulsor \ 'uporte de la mm acton l el 
desarrollo tecnologtco en el sector hornfruncola Memonas IV Srmposto 
Internacional de Compenuvtdad en Frutas l Hortahzas Bogota September 12 1 
2002 pp 315 

2 4 ScJenufic Meeung Presentauons Plenar¡ Presentanon on the Importance of Research at 
the Annual General Meenng of CeVlpapa 

2 5 Workmg Papers Other Presentabons or Pubbcauons 

12 

3 STRENGTHENING NARS 

3 1 Tr:unmg Courses 

3 2 lnd.JvJduahzed Trammg 

3 3 PhD M Se and pregraduate thests students 

2 pregraduate worked clo,eh Wlth 1 PhD student 

3 4 Workshops and Meeungs 

Bwtechnolog¡ and Plant Devclopment, Bellagto November 2003 

Frult fh meenng orgaruzed b\ IC \ September 

Techmcal ass1stance 

Colctenaas and SEN-\ "' aluanon of T rop1cal Frutt proJeCt< 

CORPOJCA asst<tance m planrung of fnnt crop program 

MADR ad,~se on frutt research po~ctes 

3 5 ARO Research Pattnersh1ps 

4 RESOURCE MOBILIZATION 

4 1 Proposals funded 

Sparush Co ernment Cuanabana (Sour 'iop) U'>SIOO 000 

Colombta Com eruo U'>$120 000 

Coloenaa< Presented b, Corporac10n Btotec and CIAT 'ica~ng up Propaga non techrugues 
for Soursop ApproXIIrulteh US$100 000 for Corporaoon B10tech 



4 2 Proposals and concept notes submnted 

Sparush GO\ emment Flowenng of Troptcal Fnuts & Perenrual Propaga non methods 

Colombtan Govemment lntegrated Pest Management for Uchuva 

CP Water Challegne Genenc resources of nan' e and e¡.onc fnut <pea es m the Braztltan 
<erru and reg10n unproved ~' ffihoods through conso~dated agnbusmess m the ungated 
areas of the Sao Franasco basto presented )Otnth Wlth EMBRAP-\ 

Presented to Asohofrucol Zonas -\ptas Para Producaon De Frutas Y Hortahzas 
EspeCifica< 

To be presented to BMZ Brmgmg tnformanon S}mtnetry m small holder coffee 
systems for mtelhgent producnon and transparent markenng of lugh 'alue products 
developcd undcr the lcadcrshtp of Land Use 

Presented to CG ICT /KM Better mformed dectstons through the mtegranon of 
local and <ctennfic knowledge developed b, a muln proJect group m CIAT 

Concept notes were also prepared and presented ro 'anous donors on the followmg 
thernes The de' elopment of Homologue and Cropldent to determme what to grow 
where Selecnon and Propaganon of Pro\ en Perenrual Fnut Trees What to Grow 
Where Techrucal Asststancc to 'itrcngthcn the Producnon of Alternan\ e 
Agncultural Commodtnes m Colombta and other Andean Countnes and Flowers m 
the Park 

In addtnon the pro¡ect leader was a cm eh tn\ olved m developmg the concepts for 
the Learrung to Innm ate rmnanve 

4 3 Resource mobtbzanon acnvtnes 

-\cm e contact mamh b, the Dtrector General, wtth se\ eral donor agenctes Up to 
the present we ha\ e not been able to tdennh a ma¡or donor prepared to 
prov:tde long term support for Troptcal Fnuts 

5 IMPACf MONITORED 

1 o carh to <tart tht;l 


