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Management of coconut 
genetic resources 

he COGENT network, which was cre-
ated in 1991 on the initiative of 
IPGRI, is designed to promote the 

conservation, characterization and utiliza-
tion of coconut germplasm. It is also 
intended to encourage exchanges of infor-
mation and planting material between its 
members. It also set out to be the founda-
tion stone in a decentralized international 
cooperation system that was Jess unwieldy 
than the international centres, taking the 
form of a "global programme", wh ich is 
currently being set up under the name 
PROCOCOS. Its twenty or so members rep-
resent five production regions, each with 
an "international coconut germplasm 
bank": Indonesia in Southeast Asia, India 
in southern Asia, Brazil for the Latin 
American and Caribbean region, Côte 
d'Ivoire for Africa, and Papua New Guinea 
for the South Pacifie. 

CIRAD-CP took an active role in the 
development of the network right from the 
outset. Starting with the creation of a 
coconut germplasm database , CIRAD-CP 
involvement within the network subs-
equently took on many forms. This has 
enabled it to renew its approach to the 
genetic diversity of the species and of its 
use in breeding. 
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R database 
The CGRD (Coconut genetic resources 
database) is a key element in this coopera-
tion. Its aim is to store and share the data 
available on coconut cultivars planted at 
research stations in countries taking part 
in the COGENT network. These are of two 
sorts: passport data relative to the identity 
of the planting material , and characteriza-
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tion and evaluation data concerning agro-
morphological particularities of the con-
served planting material. 

This database is devoted to traditional 
cultivars, or ecotypes. Research material 
and advanced hybrids are not included. Ail 
network members can input their own data, 
access the data of the other members, and 
search for the information they need. 

The software 
The structure of the database is relatively 
simple: it consists of a directory of conser-
vation sites and a table listing al! the popu-
lations conserved in the fie ld. Each entry in 
the database represents a set of palms of 
the same origin, planted at the same time 
in the same place. 

The software provides ail the conven-
tional functions of a database: 
• addition, deletion, modification, consulta-

tion of information on screen, 
• search for accessions meeting selection 

criteria chosen in the lists, 
• edition of various types of reports at the 

end of the search, 
• export of passport and characterization 

data in DIP format (Data interface proto-
col, the format used by IPGRI) for inser-
tion into other databases taking that for-
mat, 

• storage on a medium chosen by the user, 
and data restoration, in the event of a 
failure, from a previous back-up. 
The software initially functioned with the 

MS-DOS operating system, but has kept 
pace with developments in hardware and 
operating systems. Version 3, which came 
out at the beginning of January 2000, was 
entire ly re-written in Visual-FoxPro lan-
guage under Windows. This version offers 

Plantati ons, recherche, développement 



- COCON UT 

users new data search possibilities and pro-
vides access to a large number of pho-
tographs illustrating various aspects of the 
cultivars studied (figure 1). 

Data acquisition 
and management 
The 195 descriptors in the database can be 
organized in several categories. Passport 
descriptors contain information relative to 
the type of planting material and collection 
conditions. Characterization and evaluation 
data cover germination, vegetative mea-
surements on the stem and fronds, observa-
tions relative to the start of flowering and 
floral biology, inflorescence and fruit mea-
surements, along with quantitative yield 
data. 

From the beginning of 1998 to the end of 
1999, the number of accessions increased 
from 940 to 1,277 ( +36%), reflected also in 
the number of data items inputted, which 
increased from 41,500 to 64,800 (i.e. a 55% 
increase) . The Solomon Islands have joined 
the database, bringing the number of coun-
tries to 18 (table 1) . 

The software allows data updates by par-
ticipants. However, many of them reach us 
in various forms, meaning that the data 
have to be inputted again. In ail cases, data 
coherence is checked. Moreover, CIRAD 
staff have visited numerous countries to 
provide training in software use, and to 
assist collection managers with their data 
inputting. 

The database already provides access to a 
mass of information on the identity of 
coconut cultivars in collections worldwide. 
For many of them, there are also biometric 
data, making the database a valuable tool 
for breeders. However, the availability of 
biometric data varies considerably from one 
case to another. In some cases, this is nor-
mal: they may be recent collections, which 
have yet to undergo observations, or old col-
lections for which some data may no longer 
be available. Even so, it is possible to con-
siderably improve the quantity and quality 
of the data stored in this database. 

Management of data gathered 
in t he field 
Whilst actual observations are the responsi-
bility of the managers of each collection, 
the COGENT network can help in complet-
ing this task. For instance, the Stantech 
manual, drawn up with the collaboration of 
CIRAD-CP staff, proposes standard proce-
dures for the main operations carried out in 
coconut breeding. During our support mis-
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Figure 1. 
Numerous 

photograph archives 
can be consulted 

with the new version 
of the CGRD. 

number of entries 

Africa Latin America Southern Asia Southeast Asia South Pacifie 
and the Caribbean 

Benin (4) Bras1I (16) lndia (2 12) lndones1a (156) Papua New 
Côte d'ivoire (99) Jamaica (60) Sri Lanka (78) Malaysia (99) Guinea (57) 
Tanzania (72) Mexico (20) 

sions, we found that our partners in produc-
ing countries were encountering real prob-
lems in the recording and long-term storage 
offield observation data. 

This difficulty was linked to the perennial 
nature of the coconut palm: the assessment 
of each cultivar requires the individual 
observation of around ten pal ms, for at least 
eight years. The data then have to be surn-
marized before being entered in the CGRD. 
CIRAD-CP has experience of such situa-
tions and in 1995 it proposed the develop-
ment of a second software package called 
CDM (Coconut Data Management) to sim-
plify management of these data. 

The software was developed in four years, 
operates on PC under Windows and 
includes a module for palm mapping in 
each field, making it possible not only to 
display the characteristics of palms, but 
also to modify them interactively. In fact, 
this module is a geographic information 
system dedicated to coconut collections 
(figure 2). 

The software manages data relative to 
experimental protocols and can be used to 
input observation data, along with their sta-
tistical analysis in accordance with speci-
fied experimental protocols. Standard sta-
tistical analysis modules, used to process 
the most common cases, have been incorpo-

Philippines (224) Fidji (11) 
Thailand (52) Solomon Islands (21) 
Vietnam (31) Samoa (9) 

Vanuatu (66) 

rated into the software, but there is nothing 
to prevent more sophisticated analyses 
from being carried out by transferring the 
necessary information to specialized soft-
ware. The final version was supplied to net-
work members in the first quarter of 2000. 

This software is not only of interest for 
coconut. The mapping module can be used 
to display spatial variations, in qualitative 
or quantitative terms, that are observed for 
different plants. There are plans to develop 
it for that purpose. Training national man-
agers in its use is also one of the main prior-
ities. 

Collection 
and conservation 
of germplasm in Asia 
and the Pacifie 
In Asia and the Pacifie, some of the 
germplasm collection and characterization 
operations are funded by the ADB through 
the CGRNAP project (Coconut genetic 
resources network in Asia-Pacific). CIRAD-
CP was assigned to assess the progress 
made in the project. 

This mission covered ail the countries in 
the region. Visits were made to lndia, Sri 
Lanka, Thailand, Vietnam, the Philippines, 
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Figure 2. 
Experimental factors can easi ly be displayed 
in the CDM mapping module. 

the Solomon Islands, Papua New Guinea 
and Vanuatu. Considerable use was made of 
the CGRD, in particular to locate the geo-
graphical origin of the cultivars being con-
served and identify the subsampled regions 
on the map of each country. In return, the 
data gathered during the mission were used 
to enhance the database. 

In their conclusions, the CIRAD-CP 
experts approved the strategy developed for 
germplasm collection-random collection 
based on a geographical sampling grid-
and made proposais for increasing available 
diversity by gearing collections towards spe-
cific regions through scientific exchanges 
between gene banks. In this context, in 
vitro culture seems to be a prime tool for 
germplasm collection and exchanges. They 
also highlighted the need to more effec-
tively guarantee the longevity of certain 
gene banks. 

These experts emphasized the fact that 
the value of a germplasm collection largely 
depends on the information gathered on 
the material involved. This applies as much 
to documentary and historical data as to on-
site observation data. The latter are essen-
tial for breeders, even though taking them 
into account for collection management is 
tricky: targeted collection is sometimes jus-
tified when the traits sought are of obvious 
economic importance, or correspond to 
types that are under-represented in the 
region-e.g. coconut palms with a high 
husk percentage in the Pacifie region. 
However, as a general rule, random collec-
tion more effectively preserves genetic 
diversity, in theory, even if it does involve 
the risk of high redundancy in the 

germplasm collected, and coconut collec-
tions are expensive to maintain. 

Microsatellite kit 
for coconut genetic 
diversity studies 

Molecular markers can be used to reduce 
such redundancy. In fact, they give direct 
access to the diversity of the genome and do 
not depend on the environment. They 
therefore make it possible to maximize the 
diversity conserved in a given area. CIRAD-
CP, IPGRI and the COGENT network are 
involved in joint research to develop a set of 
molecular markers for the characterization 
of coconut cultivars, intended for collection 
managers. By the end of the project, over 
130 populations, represented by around 
600 palms, will have been characterized 
with a dozen highly discriminant microsatel-
lite markers chosen from an initial set of 
85 markers. It will then be possible to 
position populations studied during surveys 
in relation to those that are already known, 
and assess their potential usefulness for 
breeding. Of course, this methodology will 
also be usable for the management of exist-
ing collections. It will be transferred to 
mem bers of the network and CIRAD-CP will 
be able to act as an international molecular 
data repository. 

Other activities 
CIRAD-CP also carries out numerous interna-
tional visits in connection with COGENT 
functioning, both for defining descriptors and 
observation methods, and for training in soft-
ware use and assistance to local researchers 
for data collection. It has also helped to orga-
nize several such events (table 2). 

This involvement has also included new 
germplasm collections in the South Pacifie 
(Kiribati, Cook, Marshall, Tuvalu) and sup-
port to national research centres in Côte 
d'Ivoire and Vanuatu, notably for carrying 
out participatory surveys in Vanuatu . This 
method involves asking mernbers of a corn-

Year Mission 

1998 ADB and IFAD seminars 
1999 Meeting on molecular markers 
1999 ADB appraisal 
1999 ADB appraisal 
1999 ADB appraisal 
1999 ADB and IFAD seminars 
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munity to describe the types of coconut 
palms they know, then identify them in the 
field. 

The profusion of cultivars and of their 
names in the database, led us to draw up 
a catalogue of traditional coconut culti-
vars, which currently has more than 
300 entries. 

Prospects 

Further collaboration with 
the COGENT network 
After eight years' involvement in the 
COGENT network, the achievements 
described here illustrate CIRAD-CP's con-
tribution to its functioning. It will continue 
to gather and circulate data acquired 
within the network. Emphasis will be 
placed on: 
• training researchers how to use CDM 

for management of the ir own data and 
their transfer to the CGRD, 

• making customized recommendations for 
observations, taking planting material 
age into account, 

• improving the CGRD software, for easier 
use and inputting, notably with the help 
of photographie documents, 

• technical support to national research 
centres. 
The development of coconut molecular 

markers, and the first genetic diversity stud-
ies of this species using such markers are an 
important step forward made in recent 
years. Development of the microsatellite kit 
wi ll be followed by a training project for 
international coconut gene bank staff. This 
wi ll make it possible to enter microsatellite 
marker data in the CGRD. 

Repercussions for ClRAD-CP 
operations 
This participation has also enabled CIRAD-
CP to renew its approach to coconut 
genetic diversity and its use in genetic 
improvement. 

From a methodological point of view, 
development of the microsatellite kit 

Location 

Manado (lndonesia) 
Montpellier (France) 
Tha iland, Vietnam, Philippines 
lndia, Sri Lanka 
Solomon Islands 
Ho Chi Minh City (Vietnam) 
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required the development of original iden-
tification methods adapted to cross fertil-
izing populations. These methods will 
shortly be applied to other plant and ani-
mal species, in connection with a the-
matic research project. The practice of 

participatory germplasm co llection in 
Vanuatu revealed diversity that had not 
been noticed in earlier surveys. In order 
to gain a clearer understanding of how 
traditional cultural and social practices 
affect coconut diversity, CIRAD-CP is 

backing a thesis that will be exploring 
the genetic, agronomie and sociological 
aspects of the phenomenon. It should also 
help breeders to gain a clearer picture of 
what farmers expect from their planting 
material. • 

------------------- List of publications -------------------

BAUDOUIN L., BONNOT F. , BOURDEIX R., HAMELIN C., 
LABOUISSE J.P., ROUZIERE A., 2000. Rundown of 
CIRAD activities in connection with the CGRD 
database. Montpellier, France, C!RAD-CP, 47 p. 
(internai document). 

BAUDOUI L., BOUHDEIX R., BONNOT F. , HAMELIN C., 
RouzrERE A. , 2000. COGENT establishes an inter-
national coconut genetic resources database 
(CGRD) . COGENT Newsletter (3) : 1. 

Spotlight on tree crops 

BAUDOUI N L. , LEBRU N P., 200 1. An operational 
bayesian approach for the identification 
of sexually reproduced cross-fert ilized popu-
lations using molecular markers. In : Procee-
dings of the International symposium on 
molecular markers for characterizing 
genotypes and identifying cultivars in horticul-
ture, Montpellier, France, 6-8 March 2000, p. 
81-93. 

BOURDEIX R. , BAUDOUIN L. , BONNOT F., 1-lAMELI C. , 1998. 
The international coconut genetic resources data-
base: rationale, progress, constraints and plans for 
the short and long term. In : ADB-COGENT meet-
ing, 28-30 Oct. 1998, Kuala Lumpur, Malaysia, 9 p. 

BOUHDEIX R. , BAUDOUlN L., ÛLLIVIER J., LABOUISSE J.P., 
1999. Consultancy report on coconut collecting 
strategies: ADB-CGMAP report. Montpellier, 
France, CIRAD-CP, 110 p. (internai document). 


