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1 Investigators’

James Cock Project Manager HQ (7> / 1P 06)

Al aro Mejia Biotechnologist (25 /) HQ (SB 2)
Zaida Lentini Biotechnolgogist (1> /) (HQ (SB 2)
Elizabeth Alvarez (10/) HQ (PL 1)

Peter jones (20 /) HQ (PE 4)

Tom Bellotn {(4/) HQ (PE 1)

Carlos Quiroz (5 /) HQ (SN3)

Simon Cook (15 /) HQ (PE 4)

Thomas Oberthur (15 /) HQ (PE 4)

Xavier Schelderman (20 /) HQ IPCRI

2 Cooperators

Within CIAT Integrated Pest and Disease Management (PE 01) Land Use in Amenca (PE 04)
Rural Agroenterprises SN 1 Parncipatonn Research SN 3 use of Geneuc Resources SB 2

Outside CIAT Natonal Programs Colombia (CORPOICA SENA Corporacion Colombia
Internacional) IPGRI Missoun Botamcal Garden Unn ersity of Queensland (Australia) PROTA
Unrersity of Wageningen (Tlolland) ICRAF GFAR Unnersin of California Berhelev Unnversity of
Flonda

Mam of the esearch and non esearch st ff of CIAT h ¢ been in olved in the discussions that ha e been
retalls  din the str tegt s and ope nonal plan of the Tropscal Frunts Program Th vy ar noth t dh  but
their input 1s he ebv cknowl dged and gr ads app 1 ted



3 Budget

Source Amount (US$) Proportion (/)
Unrestricted core 56 465 18
Restricted core 122770 39/
(Colombia Agreement)

Catry oser from 2003 28790 9/
Sub-total 208 025 66/
Special projects 10> 964 34/
Totals 313 989 100/

4 Highhghts in 2003

The Centres efforts in tropical fruit rescarch and development i 2003 concentrated on (a)
consolidatng the basic strategies developed dunng the previous tear and developing and
implemennng 2n operatonal plan and (b) setting up a more solid and stable funding base

The program has suffered from extremely mited and uncertain funding dunng the vear and future
funding 15 extremely uncertain this sitwavon evidently makes coherent long term plannng difficult
The assured resources of essennally one internationally recruited staff member (75 /) and support are
being used to (i) to search for financing (1) to 1muate rescarch based on the long term strategies that
will help attract funds and (1) to continue with research to resohe problems idenafied by the
Mirustry of Agnculture and Rural Dev elopment of Colombia and (v ) to contunue with the Sour Sop
project funded by Spain {confirmed in the second semester of 2003)

In this report we present the funding situanon modificanons to the overall strategies and research
and development acti 1t1es

41 Funding

The program 1s financed principally by a small amount of core part of the Colombian contrtbution
and the Spamish Government. The present financial tatus ts not sufficient to implement the trategic
plan, and hence an increased funding base 1s required The possible sources of future funding are an
increase 1n the allocation of core resource a seed capital to sct up the programme spectal project
funding to implement specific components of the strategic plan and contract research At present the
Centre has assigned less than 1/ of 1ts projected unrestricted core budget to the fruit Fruit Program
for 2004 (restricted core 1 all from the Convenic Colombia and 1 more alin 1o specal project
funding than core) This not only places the Fruit Program 1n a difficult situanon due to the low lev el
of core funds themsel es but 1t also sev erely restricts the programs capacity to obtain special project
or contract research funds Most CIAT speaal projects or contract research projects are heavihy
subsihzed by core normalli 1n the form pavment of a large proporuon of the salanies and



admunsstraove costs directly from core Those programs that have a small core assignment are not
able to use core as leverage to subsidise special projects and mahe them lower cost and hence more
attractive to donors The fruit program lost the opportunity to carry out an nteresting contract
research project on Integrated Pest Control of Cape Gooscberrv (Physals peruviana) that was hughly
rated from a techmical point of view due to the high cost of the project the project was eventually
assigned to a umversity which had very low charges for scientists ume The situaton of the Frut
Program 1s further complicated by the fact that many donors are looking for projects which will have
a direct impact on poverty 1n a short period of nme thus 1s difficult to achies e 1 a new program that
1s worhing with largely perenmal crops and 1s starting from an extremels narrow knowledge base with
few research results tn the pipeline A consequence of this situation 1s that the future directions of the
program are likely to be more dependent on the whims of speafic donors than on the lines laid out
in the strategic plan

The program 1s at a cruaal point where 1t requires seed capital to build up a reputation so that 1t can
present wtself to donors as a viable umt that has an established research capacii Once the program 1s
functorung and has reached crnocal mass 1t should obtain special projects that bwld on the
demonstrated hnowledge and expertise developed within the program That ts to say the financial
dilemna of the Fruit Program is that without a reasonable assignanon of seed capital to generate
knowledge and expernse the program will not be able to attract funding and ver without funding
there 1s not the seed capital required

The solutons to this conundrum are not clear at present The possibihoes all of which are being
acuvely sought, are

» To mncrease substanually the core budget assigned 1o the Fruits Program either directly or
through collaboration with core financed units witun CIAT

# To attract a major donor interested 1n providing long term support for the dev elopment of an
International Fruit Program

» Package the components of the proposed Frutt Program into individual projects and search for
fianang of the indnidual packages

» Incorporporate components of the 'rutt Program into project proposals jointhy presented by the
Fruit Program and other projects

Duning the vear a large number of concept notes and project proposals were prepared, often 1n
collaboration with other entines within and outside of CIAT for presentation to several potenual
donors under the strategies outlined above These included The development of Homologue and
Cropldent to determine what to grow where Better informed decisions through the
integration of local and scientafic knowledge Selection and Propagation of Proven Perennial
Frust Trees Bringing information symmetry mn small bolder coffee systems for intelligent
production and transparent marketing of bigh value products Rapid selection of Sour Sop
(Annona muricata L ) sustable for specific agro ecological conditions (presented to Colciencias
by Corporaracion Biotech wath partapaton of CIAT) Integrated pest management for Cape
Gooseberry (Physalts perumnana) presented with the Natonal Lamersin Bogota Colombra
Genetic resources of native and exotic frust species in the Brazihan semi-arid region
tmproved lweliboods through consolidated agribusiness wn the trrigated areas of the Sao
Francisco basin presented to the Water Challenge Program by LMBRAI A Zonas Aptas Para
Produccion De Frutas Y Hortalizas Especificas What to Grow Where Technical Assistance
to Strengthen the Production of Alternative Agricultural Commodities in Colombia and
other Andean Countries and Flowers 1n the Park Colcencias approved the project on rapd
selection of Soursop with the financial support destined to Corporacion Biotec and CIAT providing
counterpart support from the final vear of the Sour Sop project financed by Spamn The project What
to Grow Where was approt ed for funding at a reduced level by the USAID linkage grants scheme




42 Strategies

The mussion of the Tropical Fruits program continues to be Yo use ctence lechnology and modern
tnformatton technology to provide information and support 1o pariners m the pubkc and private seclor that promole
production processing and marketing of tropical frusts by rural communities which leads 1o increased wealth and
improved welfare for present and future generations in the countr)side

The strategy continues to be to provide support for the development of Tropical Fruats in general
without concentratng on any one particular frutt speaes At the same time we recogmze that to
develop general principles we will need to carry out research on specific fruits In general in these
cases we trv t0 allv ourselves with over agencies such as the development of techruques for rapid
selecnon of perenmal species 1n which Sour Sop 1s the model speaes and we work closely with
Corporacion Brotech

The strategic research areas have been reviewed in the hght of the possible donor interest and the
expertise that we have in house It s difficult to develop coherent project proposals 1n fields in which
we do not hat e 1n house experuse

The program 1s emphastng the following areas

» Targeting which crops or culti ars will grow well 1n parncular conditions
»  Genenc research of general applicability to many fruit crops

» Agro-enterprise development

» Contract research

Market intelbgence which was considered last vear as one of the strategic mnats es has been place
on hold as we do not have a great deal of 1n house eapertise mn thus area and furthermore se eral
other agencies are active 1n this paracular field In the area of genenic research of general applicabilin
to many fruit crops we have not been able to obtam financial support for the flowenng and post
harvest deterioranon mtatives On the other hand there has been hmited donor response it the area
of developing technologies for mapid selecuon of improved genotvpes of perenmial fruits and we have
moved zhead mn thus area

43 What can be grown where

In last vears annual report we noted that 1n agnculture one of the foremost questtons 1s “What can be
grown 1n a specific site  Furthermore the deielopment of specalized software (Cropldent™ &
Homologue™) was suggested as the first step 1n the development of a s\stem to target what crops or
culm ars will grow well in particular conditions Cropldent requires to be supported by databases on
the indnidual plant species or cultnars and work commenced on the establishment of a working
im entory of Neo Tropical Fruts

431 Homologue™ and Cropldent™

The tropical fruit program 1s deploying two major software tools to reach 1ts goal of long range
transfer of tropical frut germplasm Cropldent™ wall use a large databa e of informaton on crop
charactensucs to match fruit crops to potennal emvironments This database and will be built up as
financing  becomes avalable to obtain and mput new informaton as it becomes avatlable
Homologue will provide a complementary function and asst t tn the producton of the Cropldent™
database The basic concept 1s that a farmer s field (target area) will be described The descripuon wall
then be used to identtfy homologues elsewhere 1n the troptcs Once these are hnown the local crops
in these areas can be invesugated with the view to troduction tn the target area In this process
information will be gathered that will protide input to the Cropldent™ database We also envisage
Homologue being used to extrapolate from a small number of charactenstc sites where fruit crops



are hnown to do well By combining Homologue™ probabthinn estimates from these sttes into a
cloud of esumates we hope to overcome the mintmum accession set restrictons of FloraMap™ and
to be able to take 2 site description and use that to determine which crops or cultvars are hkely to be
successful under those particular conditons

A major potennal restriction on the development of homologue was the search ume that would be
required to analyze and compare every v anate of each pixel in the climanc databases to deterrmune the
degree of homology between pixels Atternpts 1o obtain a generahzed model that would fit chmate
into clusters or climate types based on ndividual eigenvectors of the cimate vanates only accounted
for 70/ of the vanance and this was not considered acceptable To obviate thrs problem we took
information generated from real data on the distmbution of species in FloraMap™ and used that
define chimate tvpes based on mean temperature and vanance of temperature that are reflected 1n
real species distnbution This approach makes 1t possible to ehminate from searches a large number
of pixels that have a mummal probability of bemng homologous with the pixel(s) to which they are

being compared

The algonthms have been developed to compare to deterrmne the degree of homology of different
sites An interesting feature 1s the ability to vary the degree of homology thus 1f one 1s deahing with a
species that 1s believed to have a himuted range of adaptanon or 1f one wishes to be sure that two
areas are highkk homologous the vanances can be modified to reduce the acceptable degree of
vanation This charactenistic 1s expected to be extremely useful when expert optruon 1s hnhed 1n with
homologue and Cropldent

We are also progressing on the development of the user interface for the software In additon
arrangements haie been made with the Uruversity of Califorma Berkeles (USAID hinkage funding)
1o develop methodologies for combining local knowledge saenufic knowledge and expert opimon
related to which crop succeed under which biophysical socio economic and management
condinons These methodologies will then be incorporated into software modules to provide
appropriate user fnendlv tools for each siuatnon along with farmer or farmer group accessible
outputs

If a parncular site 15 georeference the chmatic conditions of that site can be accurately estumated from
exising climate databases Sotls on the other hand are spanallh much more heterogeneous and
methodologies for on site evaluation of soils are required for successful use of Homologue and
Cropldent  Work has commenced on the development of a Rapid Sod Appraisal (RSA)
methodology Reviston of previous work suggests that the RSA can be based on the work 1n Mexico
of Stebe Jahn and Stahr of the Unn ersity of Hohenheim

432 Inventory of Neo Tropical Fruuts

A first step 1n the setting up of Cropldent 1s to have a full inventory of all the potental crops In the
case of tropical frutts we have mnated the cstablishment of a readily accessible database of Neo
Tropical Fruits This work 1s based on the ethnobotanuc v entory of neotropical fruits currently on
the web which 1 as developed by CIRAD FLHOR and IPGRI based on onginal work by Fouque
This inventory was concened a an electronic book and 1ts structure 15 not appropnate for eventual
incorporation into Cropldent and hinhage to Homologue

In conpuncnon with IPGRI the informauon 1n the clectrome book 1s being transferred to a structured
database Dunng this proce s additonal information 1s being added vith emphasis on geographcal
distnbuton of the species and the avalabilin of germplasm Linkages are being established with
such organizanons as the Missoun Botanucal Garden whuch have cxtenswve databases on tropical
plants with mass e snformauon on the geographical distnbution of pecies



44 Participattve Selection of Perenmals

In spite of the attractiv e nature of new varieties of fruit trees as a means to increase rural income
there are few examples of successful formal breeding efforts to improve perenmal tropical frut
crops The lack of success i breeding fruit trees 1s related to few long term efforts to improve fruit
trees particularly in tropical species and the long generanon inters al and peniod of testing required 1n
formal breeding programs Furthermore with so many different fruit crops 1t 15 most unlikely that
tradibonal research organizations will dedicate the time and resources necessary to structure
comprehenstve breeding programs ssmular to those des eloped for short season annual crops or food
staples On the other hand most fruit tree vaneues favoured and planted by fammers throughout the
world are the result of selecions made by farmers themselves or researchers from chance vananon
found 1n naturally occurnng seedlings The kev to successful u e of these selectons 1 first of all to
nurture them and recogruse their value Second 1s asexual propaganon which ensures that all the
plants are genetically 1denncal but which 1s also carried out 1n such a manner that systernic diseases
are not propagated

A major potennal himitation of participati e selection of perennial species 1s the locaton speaifiaty of
the elite lines and hence the difficuly of transfernng the technology We are developing
methodologies to determine the simulanity of sites 1n cifferent locatons (see aboie) and this will be
used to deterrmine 1n which areas the selected ehie lines are lihels to be successful

We have taken two species Lulo {(Selanum quitoense) and Sour Sop ( Aunona muricata) and are using
them as model species to develop methodologies for farmers and traders to select supenior matenals
that are found spontaneoushy 1n the field mulnply them and plant them tn areas where they will
perform well

441 Lulo

The work on Lulo 1s carred out 1in cooperanon with farmers from the Mondomo Pescador region
and the Tierra Adentro area of the Cauca department and CORPOICA and s parually financed by
the Ministnn of Agniculture and Rural Development of Colombia In previous tears CIAT had
improved upon micro-propagation techniques for lulo Dunng the course of this vear we
demonstrated that mucro propagated clean plants dev eloped normally and produced well under field
conditions

Farmers normally sclect seeds from lulo plants in thetr own fields for propagation these seeds do not
breed true as lulo 1s open pollinated and hence farmers face considerable vanmabiitn 1n thewr fields
Occasionally farmers do propagate thewr best lulos by cuttings however these are normally infested
with diseases and pests and the practice 1s not widely used We surmused that the new propagation
techmques would allow farmers to select elite matenals from therr fields and reproduce them with a
minimal transfer of diseases from one generauon to the next

A meenng was organized in CIA1 wath farmers from the two regions to gauge their interest in the
possibility of using the new technology to select elite matenals and propagate them with mirumal
diseases infestanon The farmers showed mterest 1n the new techmque and indicated the difficultes
they had in controlling discases and pests Thev al o expres ed their concern about losing geneuc
diversity and the need to marmntain gardens with a vaneny of lulo tvpes so as to be able to conunue
selecting improv ed matertals 1n the future

After the 1mnal meeting CIAT and CORPOICA representats es have nsited the regions and wath the
farmers have defined the processes required to select, propagate and evaluate elite matenals The
basic scheme 1s for farmers to select elite material from their current production fields for CIAT to
propagate the elite materials and return them to the farmers for them to evaluate Furthermore the



farmers themselves were concerned about genetic erosion and loss of their nauve germplasm
negotiations are under way to obtain germplasm from CORPOICA to introduce to the region and to
enrich the dnersity of lulo for future selection

442 Soursop

In collaboration with Corporacion Biotec we deseloped micro grafung propagation techmques
Plants from mutcro grafts connnue to perform well in the field 1n sev eral locations and hence we now
have the confidence to scale up these techmques for use on a commercial scale Corporacion Brotec
1s taking the lead 1n this project, and with CIAT support, has obtained a grant from Colaencias to
develop commercial production of selected trees It 1s expected that Corporacion Biotec wll convert
wself into one of the Centres of Excellence that are a heystone of the research polictes to support
established production chains 1n Colombia (see below) In order to ensure that the farmers obtain
matenals that are adapted to their condions and that are attracti e to traders both farmers and
traders will select elite matenial for propagation The material will be mucro-propagated first of all in
the CIAT laboratories bur later as techniques are adapted for commercial producnon by a
commercial nursery Profutales Distnbution of matenial to new areas will be based on the work
being developed 1n Homologue (see above) so a to ensure that selected matenals are only planted i
areas to which thes are well adapted

45 Thematic Tropical Fruits Network

This vear making use of REDECO s Internet expenence to generate a flow and exchange of
pertnent, updated informaton, the Tropical Fruits Program and REDECO plan to create a thematic
network of users interested in the theme of tropical fruits The network will facihitate idenuficaton of
the demand, capture and diffusion of specialized informanon, and will promote dialogue between
users interested 1n belonging to the networh From May 2003 the theorencal framework of the
Thematic Network on Tropical Fruits was des eloped, and a sun ey prepared aimed at the REDECO
community

46 Fruit flies

There are certain groups of pests that consist of a species complex that can attackh and damage
numerous fruit spectes The fruur fly complex 15 an example of a pest that can damage numerous
fruit species and hence 1ts study falls within our strategy of research on genenc problems of fruits

In this 1nitial studyv we atmed to establish a reference collection of frut flv ( Anastrepha spp) from the
frurt growing regions of \ alle del Cauca Tolima and Quindio Departments of Colombia to identfy
fruit hosts and the associated fruit flv species 1n the region and to develop laboratory reanng
methods to eventually study the biologs and behavior of these species

In Colombia frut flies are a sertous problem and are found in nearl all of the fruit growing regions
of the country  They are especially important for quaranune reasons 1n the export business and can
cause constderably economuc loss 1n the fruit indu v In Laon Amenica about 20 fruit fly speces
have been reported causing losses calculated at about 25 mullion de llar  per sear

In Colombia the most important species belong to the genera “Amastrepha ovoirypana and Ceratiss
Of the three genera  1navrepbu 15 considered to be the most important economucally owing to the
considerable damage 1t causes on different frutt species throughout the continent We collected
mango guma papaia cassma chinmova plum, rapallo (calabash) sour sop (guanabana) zapote
(sapodilla) granadilla and papavuela in Quindio and V alle del Cauca Two hundred and twenty nine
specimens were collected from these fruits spread across six separate 1nastrepha species The species
4 strata was collected from guava i several localines in Quindio and \alle del Cauca There are



several other species reported from guay a from these regions including 1 frarerculus 4 oblicua and -1
ornate  The fact that only 1 sfmata was collected from guava may be related to the uming of the
collections September to October 2002 Thus supports the need to sample fruits throughout they
year 1 order to determine if seasonalitv ewsts for the different 4nastrepha speacies and the ume of
frait infestation

47 Anthracnose 1n Sour Sop

Colombia 1s the center of ongmin for sour sop and the crop suffers vanous problems caused by
phytopathogens that have co-evolved with 1t, 1n particular anthracnose This fungal disease caused
bv Colletotrichum species 1s spreading as the crop expands into areas that are environmentally
favorable for the fungus As a result, anthracnose 1s now a major constrant to soursop production 1n
Colombua

In the 1unal samplngs low incidence of disease was obsenned 1n commercial crops and 1n non
commerctal, household trees mainly because climatic conditons were dn  Interviews wath farmers
confirmed that severe outbreaks of the disease occur n rainy seasons when management of the
disease—understood by them as chemical control—becomes smportant.  Sampling after the rains
carnied out on most farms confirmed that the ciimanc conditons of rainy seasons favor disease
development in terms of dvnamics and eprdemuology

Inoculanon by spraying and wounding the plant under high relanve humudity (90 o0—98/) and at
temperatures between 25> and 30 C reproduced charactenc symptoms of the disease mainly in the
stems This confirms that Colletotrichum spp are causal agents of anthracnose in soursop

The svmptoms of the discase were descnibed Four different tvpes of 1solates were 1dentfied from
colontes grown on potato dextrose agar Three of these were selected for further studies Molecular
analisis suggests that 1solates with the same colomy type present high genenc vanabihitn making
necessary a molecular analvsis for each morphological group We infer that high sanation exists 1n
the pathogen populations between different agricultural and cltmanc regions with geographic
1solation and hugh vanavon within groups of 1solates selected previoush for their morphological traits
such as colony diameter This suggests that more svstemanc analvsis 1 required in Colletotrichum
populations which cause anthracnose in soursop The 1solates differed 1n their pathogenecity All the
1solates from sour sop were sensitive to benom] Of various plant extracts tested for control none

inhibited fungal growth

These results showed the vanmabiin both phenotvpic (te  morphological traits) and genenc
(molecular traits) that exists within the causal agent of anthracnose i oursop The results also
venfied that different species of the pathogen are associated with the disease

48 New Research Policies for Fruit Crop Research

The Colombian Miistny of Agriculture and Rural De elopment (MADR) requested assistance from
CIAT 1n designing research policies to support tropical frutt based enterprnises Working closely with
the MADR we have des eloped guidelines for more effective u e of research resources on Tropical
Fruits  Although the policies are directls related to the Colombian situawon many of the
recommendauons are highh relevant to many other developing counutes  The development of
strong natonal or local research capacit 1s a zne gua non for success 1n promoung tropical fruits and
strengthening local capaaity 1s an integral part of the program strateges



Fruit producers and all the actors who form part of the production chain depend to 2 greater or
lesser extent on good technology in order to be compeutne partucularth when their efforts are
dedicated to export markets Good technology 1s necessary to improve productvity and the qualiny
of the final product and to mantain commercial enterprses in the face of new threats Furthermore
effecave technology depends on conunued research support Thus for any agro busmess to be
competitve 1t must be supported by research and technology development frusts and vegetables are
no exception to this rule

Although research 1s sometumes seen as just another expense there 1s no doubt that investng 1n
agncultural rescarch 1s highly profitable providing economic benefits for the actors in the producton
chain and social benefits 1n terms of lower prices and improved quality for the consumers The
tesearch intenstty’ in the agncultural sector 1s approumately 062 1n the detveloping countries (and
only 014/ 1n Colombia) whilst 1t1 more than 26/ 1n the developed countries* It 1s probable that
the low compeutveness of Colombian producers 1s at least partially due to extremelv low research
intensity in agnculture ot er many years and without doubt v ery litide research has been carnted out in

the hortculral sector

A marked difference between the developed and the des eloping countnes 1s the lach of pm ate sector
research mnvestment in the developing countnes Recently 1t has been suggested that povate non
profit organizatons could be an interestng alternan e to close the gap berween private and public
sector research 1n the developing countes! In the case of Colombia thus 15 already occurning wath a
considerable proportion of the total research effort being carned out by the CENls (Nabonal
Research Centres) financed by para fiscal funds obtamned by levies on specific agncultural products

In the case of fruits and vegetables with a vern hrmuted number of centers of excellence and few
strong producer groups the quality of the majonty of the research proposals recen ed by the donor
agencies has been poor® In most cases the proposals do not form part of a long term research plan
that has been discussed and agreed by both the research agenev and the production chain

A workshop to discuss the National Fruit plan recognized the deficiencies 1n the current research
system The workshop highlighted the lack of articulaton between different rescarch efforts and the
need to consolidate research tn centers of excellence dedicated to indinidual crops with 2 crical mass
of researchers in each Centre of Lacellence It 1s worth noting that the sistem of specialized centers
of excellence 1s found tn scveral developed countries with individual universines and experimental
statnons concentrating thetr efforts on specific crops or work areas The recommendanons of ths
worhshop also imply that there 1s a need to tmprove the dialogue between researchers and the actors

The producton chain defined as the  Group of economuc agents who parncipate directh 1n the p oduction
transformation and mov ment to th markets of the same gncultural product  Durufle Fabre y Y oung
Translated to Spamsh by 11CA)
www p ompex gob pe/p ompex/Inf_Sectonal/ \gro/1 DI MACA /PiarCoral pdf

? Research intensity 1s defined as rescarch expenditure as a percentage of the total gross product 1alue of the
ecto nvol ed

Philip Parders  nd Ninehe B entema (2001) Slow Magic www ifpni o g/pubs/fp /fp 36 htm

Personal communications f om officials of Colciencias ALADR, SFNA and \soh fru ol

¢ Clemencia Gomez Al o Caicedo Fanor C serray Jat 0 Osono Rel toro del Taller del Plan Nacional de
Frutale 26 No nembre 2002 CORPOICA Tibaitata



in the production chain noung that eventually research 1tself should become an 1ntegral part of the
overall production chain

481 Proposed research system

The proposed Colombian nanonal research svstem for fruits 1s designed to support the extsting and
future frust production chains tn such a manner that these contribute to increased income and
tmproved welfare of the rural population Within thts context the technology developed must be
commercially and socially viable

Broadlv speaking the research supports three different categonies of production chains which are (1)
extstng production chains (u) potentnal or mnapient producton chains and (ut) production charns
dedicated to technology support. Each of these productton chains has particular charactenisucs and
these relate to spectfic requirements 1n terms of research support

The exssung producnon chains are those 1n which the production, processing and marketing
procedures are well established and are a carried out 10 a routne manner The new or incipient
production chains are those that have not vet reached the point of including all the stages of the
productton chain which normally includes primar producnon in the field transformation and
marhetng At the same ame they ate production chains that could develop 1n the future

The concept of a technology export producton chain 1s a novel one for Colombia and most of the
developing countries We beheve that there 1s an opportunity for Colombia to develop technologies
based 1 1ts enormous bio-diversin and to sell these technologies abroad

4811 Exustng Production Chamns

Research to support the eustng production chains should support them by (1) solving exisnng
production problems (1) protecung the chamn from potennal problems (1) opemng up new
opportunities

48117  Features of the Proposed Model

The research system 1s based on the establishment of Centers of excellence which provide the
production chains wath the research and technology they require The centers of excellence wall
wherever possible be hosted by esting organtzanons such as eusung research statons and
universities These centers of excellence will hav e the following features

Concentration of re earch and deselopment efforts in permanent Centres of Eacellence
formed for each production chain

The research and dei elopment agenda will be discussed with and approted by a Research
Development Council whose members between them have excellent hnowledge of the
producton chatn and expernise 1n research and development

The Centres of Eacellence will be the pnncipal contact point between the producton
chain and research and technology devclopment and will sansfi the research and technology
dex elopment needs of 1ts sector

The Centres of Excellence will allv themsels es with other agencies so as to proside a range
of technological 1nnos ations

Stable financing for the Centres of Excellence will be provided by coordinated acuons by
the financing agencies but will be contingent on meeting mile tones and providing required
support to their respectin e sector with their contunued existence dependent on sansfving the
needs of the ector



4812 Implementatron of the Mode/

A senes of well defined steps are needed to implement the model They include leginmuzing the
model and promulgating the policies to support 1ts establishment Once the model 15 accepted 1ts
implementaton 1nvohes brnging potenual hosts of centers of excellence and producton chans
together with the production chains electing the hosts for their centers and establishing research and
development councils for each centre At the same ume the financing agencies will coordinate ther
activities so as to provide the centers with seed capital and also to finance projects? related to the
need of the production chains that have been approved by the research councils

4813 NeworIncpeent Productzon Chatns

The essence of the research and development 1n new or incpient production chains 1s to develop
new options for the horncultural sector Currently there 15 tremendous nterest in des eloping new

options for eaport

The 1muanve for developing new crops often comes from independent producers however the
proneers are often not able to appropnate a large proporuon the benefits of their int estment and the
knowledge they have obtained In other words theyv are producing a public good 1n the form of
improved and accessible knowledge which can be uthized freely by the rest of the population For
this reason priv ate entrepreneurs are reluctant to develop totallh new options on their own

In agnculture and horaculture the most successful crops are normally introduced species grown far
from their centre of ongin Consequently there 1s a high probability that the most promsing new
options will be species from distant lands and local development agencies and researchers are
probably not aware of their extstence In addinon agencies that are looking for new opuons are
accustomed to loohing at what are considered promusing local species or those grown by neighbors

The research and development efforts geared 1o providing new opuoons has to work stmultaneously
on two fronts the research must determune what new products could be produced in a parucular
regions and how those new products can be marketed

The optmal strategy for obtaiung informaton on potenual crops or species 1s by visinng areas
sumilar to the target areas 1n terms of ecological condinons but which are geographically distant
Once exciung prospects have been idenufied, exchange of germplasm and technical know will be
necessary On the other hand markenng mav be a case of opemng up totally new markets or of
competing 1n previously established markets Markeang of export crops will also have to be closely
linked with quarantine problems of both imporung germplasm, and exporting fruit products with
attention being patd to assessing s1shs

48131  Pohy

CCI and other agencies will connnue to study the potennal for production and marheung new
products and theses agencies will expand the honzons to include alternatives from other regions
parttcularly Afneca and Asia Markeung studies should be financed bv ASOHOFRUCOL, ONGs
official agencies such as MADR, Proexport and intemnattonal agencies Unnersiies and other
research agencies such as CORPOICA and CENICAFE should assume the responsibihty of looking
for new crop options particularly well adapted to speafic target regions of the countnn The

" In the case of Publt Ui 1nes CORPOICA o other publich funded o ganizanon 1n which part of the
their basic costs are finan ed directly from pubbc funds 1t may be a  ptable to 1n 1 t on u ing part of tose
funds as counterpart fund 1n o de to avo d the tate paving twice fo the sam service



prospecting should be based on looking for alternatives that grow well 1n areas that are ecologically
stmilar to the target areas The MADR, Colciencias Asohofrucol and Proeaport should finance these
ininatives as long term development efforts The Centre of Phytosanitary Lacellence (CEF) should
continue 1n 1ts role of nsk assessment broadening 1ts scope to include a wider range of options
particularly those from other continents

482 Technology Export

The possibility of exporting fruit technology as opposed to fruits themseh es 1s a novel and probably
polemucal 1dea for the developing countnies Nen ertheless there are two incontrovertible facts the
majonty of important export crops are cultn ated more widely outside their centre of ongin whalst at
the same the basic germplasm required for their development resides pancipally 1n the centers of
origin At present Colombia imports technology n the form of improved seeds a wide range of
purchased inputs and most of the machinery for producnon and processing At present there s hittle
incentive for the country to collect and des elop 1ts germplasm 1f the Lheh beneficiaries are farmers
ins other parts of the world The queston them becomes one of how to ensure that the exchange of
knowledge and germplasm can be made economucally attractive for those in the centre of ongin who
collect, and improve germplasm, and for those who use the technology for productnon It appears
that there may be a possibiin to evplott local germplasm and biodnersit by 1mproving 1t and
exporting the results

The polictes required to achies e this are snll being dev eloped



5 Problems and Solutions
51 Funding Problems

The funding difficuloes have already been alluded to 1n secton 41 The solunons require at least
partially strategic deasions 1 the Centre as a whole Proncipally these involve erther (a) dedicaung a
greater portion of the core budget to setung up new programs such as Tropical Fruits or (b} a
concerted effort by semor management and the project manager to 1denufy a major donor who 1s
wishes to enter into a long term partmership to develop a Tropical Fruits Program The current
sttuatton of looking for special project funding 1s largely untenable due to (a) the lack of a well
established program to support special projects and (b) the lack of core leverage to reduce costs (see
section 4 1

52 High transaction costs

The dependence of a new program for mnputs from many other different projects results 1n a large
proportion of the project manager s tme being spent conx tnaing or cajoling other project managers
to collaborate The tropical fruits program needs to work with at least tweh ¢® of the projects (and
Institutes) and Regional offices that exsst in CIAT More effects e planmng procedures with a more
agile deciston mahing process on what s to be carned out and mechamsms to allocate funds to those
activites that form part of the agreed plan would impros e the situation

In addition the different projects within the centre tend to compete for funds rather than work
together to present combined proposals In a recent case more than fifteen concept notes were
prepared and two were then accepted by management for development into full proposals wath less
than two months to go from concept note to proposal after mnternal approval A consequence of this
short ime frame 1s that much worh must be done on developing the full proposal before the concept
note 1s appros ed, so s to be able to prepare the full proposal before closing date This problem could
be resolved by making early decisions on which proposals should be des eloped for speafic donors
In other words develop a plan for financing the different acuvines of the centre rather than a
compentive grants scheme wathin the centre 1self

* Genenc Re ource Land Us  IPRA TSBE 11 M Rural Agro Ent rpnses Rural Inno  non Insurut - Impact
Studies Afnca Central Am nca Asia



Tropical Fruits Indicators 2003

1 TECHNOLOGIES METHODS & TOOLS

11 Released Varnieties

12 None The focus 1s on farmer selection of vanenes
13 Geneac Matenals Distanbuted

Selected Sour Sop clones betng tested 1n farmers fields 1n Colombra selectons of elite
matenals of Lulo (Solanum quitoense) made at the field les el and under mulaplicanon for

distribution
14 Elite Matenal Developed
Ehte Sour Sop clones under testing at the field lev el
15 Geneuc Mechamsms Understood
Characterizauon of genenc s anauon in Sour Sop
le6 Sources Idenufied
Elite genetic matenal of Lulo idenufied at field lev elNone

17 Methodologies

Testing of methodologies for farmer selection of perenmal cash crop
18 Rural Development Methods

Projects wrtten and presented to donors for application of new technologies for farmer
partapatons selection of non true breeding woody species First tesung of methods 1ninated
at the field level

19 Decision Guides/Support Tools (models/software)

Conceptual basis for Cropldent established Progress mad on de elopment of Homologue
Formaton of neo tropical frust germplasm database undenway

110 Data Bases or Maps
2 PUBLICATIONS

21 Refereed Journals Papers pre ented to Field Crops Research Acta Iortaculturae and as co-
author 10 Crop Science and pre enth under review

Books



22

23

24

25

Book Chapters

Published Proceedings James H Cock (2003) Homologue a tool to determine what will
grow on my farm In Schmelzer G H and Onuno F A Editors Plant Resources of
Tropical Africa proceedings of the first PROTA workshop 23 25 September 2002 Nairob:

Kenya 281 284

James H Cock (2003) La mnvestigation com propulsor 1 suporte de la mnovacion y el
desarrollo tecnologico en el sector hortfruticola Memonas IV Simposio
Internacional de Competitvidad en Frutas y Hortalizas Bogota September 12 1

2002 pp 315

Scientific Meeting Presentauons Plenary Presentaton on the Importance of Research at
the Annual General Meeting of Cevipapa

Wotking Papers Other Presentanons or Pubhications

12

3 STRENGTHENING NARS

31
32
33

34

35

Traming Courses

Indiidualized Training

PhD M Sc and pregraduate thesis students

2 pregraduate worked closely wath 1 PhID student
Workshops and Meetings

Biotechnology and Plant Development, Bellagio November 2003
Fruit flv meetung orgamized by ICA September

Technical assistance

Colciencias and SENA ex aluanon of Tropical Fruit projects
CORPOICA assistance 1n planmung of fruit crop program
MADR advise on fruit research policies

ARO Research Partnerships

4 RESOURCE MOBILIZATION

41

Proposals funded
Spamsh Co ernment Cuanabana (Sour Sop} US$100 000
Colombia Cont enio US$120 000

Colciencias Presented by Corporacion Brotec and CIAT Scaling up Propagation techmques
for Soursop Approximately US$100 000 for Corporacion Biotech



42

43

5

Proposals and concept notes submatted
Spanish Government Flowenng of Tropical Fruits & Perennial Propagaton methods
Colombian Government: Integrated Pest Management for Uchuva

CP Water Challegne Genetic resources of native and exotic frut species in the Brazihan
semi and region mmproved I elthoods through consolidated agnbusiness 1n the irmgated
areas of the Sao Francsco basin presented jointhy with EMBRAPA

Presented to Asohofrucol Zonas Aptas Para Produccion De Frutas Y Hortalizas
Especificas

To be presented to BMZ Bringing mformation symmetry m small holder coffee
systems for intelligent productuon and transparent marketung of hugh value products
developed under the leadership of Land Use

Presented to CG ICT/KM Better informed dectsions through the mtegration of
local and scientific knowledge developed by a mulu project group n CIAT

Concept notes were also prepared and presented to vanious donors on the following
themes The des elopment of Homologue and Cropldent to determine what to grow
where Selection and Propagation of Proven Perenmal Fruit Trees What to Grow
Where Techmical Assistance to Strengthen the Production of Alternatne
Agncultural Commodites i Colombia and other Andean Countnes and Flowers in
the Park

In addition the project leader was actnv el mxolved mn developing the concepts for
the Learning to Innos ate inaave

Resource mobilization activities

Active contact mamks by the Director General, with ses eral donor agencies Up to
the present we have not been able to 1denufi a major donor prepared to
provide long term support for Tropical Fruits

IMPACT MONITORED

I o earh to start this!



