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At a meeting of twenty cocoa geneticists, breeders and other
scientists held during the T7th Imtemnational Cocoa Research
Conference in Cbte d'lvoirs, in 1993, it was proposed that an
internatienal group be formed 1o address the needs and intarssts
of cocoa breeders and geneticists. It was recognized that with
limited resources for cocoa braeding and with rising costs,
international coopsration is important for increasing efficiency in
cocoa breeding. This forum led to the genasis of the Intarnational
Group for Genetic Improvement of Cocoa - INGENIC. The main
objectives of the group are to exchange information to accelarate
progress in breeding and so stimulate efforis toconserve, manage
and utilize cacao genetic resources. From its inception to the
prasant, INGENIC has been undar the chairmanship of Albartus
Eskes of CIRAD-CP, Montpellier, France.

During the months that followed the Foundation Masting,
efforts weare concentralad on informing the scientific community
about the existence and objectives of the group and in galvanizing
support for the proposed activities. In response to a survey
conducted in 1894, 63 scientists from 27 countries endorsed the
formaticnof INGENICand helped formulate alistofthe immediats
objectives. They agreedthatthe group should organise awerkshep
biennially, and produce a newsletier. As evidence of INGENICs
intention to endure, expand and zccomplish the stated goals, the
Acting Committes of INGENICis pleasedio releasathafirstissus
of whatit hopes willbe a very informative and productive Newslstier,

Tha INGENIC Newslattar will feature short communications
on:

breading strategies, methodologies and novel results on
genetics and breeding studies;

data on garmplasm evaluation;

ideas for and progress in collaborative research;
news from suppertiva institutions:

upcoming events of interest to its readership;
INGENIC activitias.

The Acting Committes of INGENIC hopes that this medium
will serve to foster links among cocoa breeders, geneticists and
institutes, The Mewslatter will be sant to scisntists and ressarch
managers invelved or interasted in cocoa breeding at the same
time as the Cocoa Research Unit (CRU) Newsistter. Theobjective
of the INGENIC newsletter is to be complementary to that of the
CRU nawslattar, with mora informationon utilization of garmplasm,
Te achieve success in meeting the goals of INGENIC, the Acting
Committee locks forward to your support and | urge you to
contribute pertinent short notes (not publications) on your research
activities on a regular basis. Presently, it is intendad that two
issues of the INGENIC Newslstter should be released annually,
Contributions for each should ba sant to the Editor before October
15th and April 15th each year.

RURNENMNNRNNRERNNRNAN Frances Dekele
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General Foundation Meeting

At the General Foundation Meeting of INGENIC, which was held
on the 18th October, 1994 in-Kuala Lumpur, Malaysiag, it was
agreed that the main objactives of INGENIC should be to advance
and exchange knowledge on cocoa genstics and breeding, and
to stimulate international cooperation. The main activities will be
toorganizeinternational workshops andto publish the proceedings
of these meetings, and to edit a cocoa genetics newsletter,
Althoughthe possibilily of establishing a farmal constitution for the
group was discussed at the meeting, it was decided that INGENIC
should remain informal, at least until the next meeting to be held
in 1996, Representatives of the various organizations invited to
tha maeting, such as BCCCA, CAOBISCO, ACRI, CPA, ICCO,
IPGRI, and CIRAD, as wall as research institutions in cocoa
producing countries expressed thair support for the creation of
INGENIC.
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The acting committee consists of;

Chairman Dr. A.B. Eskes, CIRAD-CP, France
Vice-Chairman  Dr. G, Lockwood, CDC,; UK.

Treasurer Dr. M.T. Lee, MCE, Malaysia
Secretary Dr. M.J. End, University of Reading, U.K.
Editar Mrs. F. Bekela, CRU, Trinidad

They were given a mandate to continue fo explore possibilities for
facilitating the smooth oparation of INGENIC, and to organise
further support for the group.

i = International Workshop on
Cocoa Breeding Strategies (IWCBS)

The first workshop organized by INGENIC was held at the Hilton
Hotel, Kuala Lumpur on the 18th and 19th October, 1984, The
Workshop provided the cpportunity for forty participants to learm
of the breeding work and other related activities in prograss
internationally. The iwenty-two papers presented coverad a
range of topics including results cbtained in differant breeding
programmes, present and future breeding strategies, advancesin
bictechnologies, physiological and quality aspects of cocoa
breeding and on evaluation of cocoa germplasm. Following
useful discussion, the participants formulated a list of conclusions
and recommendations (see later in this nawslatter),

Aspantolfthe Workshop, a post-workshoptourwas crganized
to visit on-going breeding activities in Sabah. The twelve
participants were recelved by staif at BAL Plantations Sdn. Bhd,
at Tawau and at the Quain Hill Research Station of the Sabah
Department of Agricultura,

The acting committes of INGENIC would like to take this
oppaortunity to thank all of those who contributed to the Workshop
and mada this masting such a success. In paricular, we would
like to express our gratitude to The Malaysian Cocoa Board
(MCB) for providing the secretariat, Mr. Tony Lass (BCCCA) for
acting as Workshop chairman and MCB, CIRAD-CP, CDC, BAL
Plantations Sdn. Bhd., Sabah Dept. of Agriculture, ACRI, BCCCA,
and CAOBISCO for providing institutional suppont. Proceedings
of the Workshop are being prepared and should be published in
the next faw months.

Twe ot the numercus IWCBS Delegates atthe International Cocoa Dinner

Cultural display at the International Cocoa Dinner, October 22nd, 1984,
Kuala Lumpur, Malaysia

§00. 2 Current Activities
Woa are continuing our efforts 1o encourags widespread support
for the group and 1o secure long-term funding for INGENIC. A
second workshop meeting is planned to coincide with the 12th
International Cocoa Research Confarence to be hald in Brazil in
1996. Thisworkshopwillbe antitled "Breeding of Cocoa for Dissase
Resistance” and we are investigating the possibility of
commissioning an independent review on this subject, which
would form the lead paper at the workshop, Wa have recently
contacted cocoa breaders and pathologists to canvass their
opinicns en this suggestion.

We are also discussing initiatives for a number of separate
projects, which werae recommended during the IWCBS Workshop
in Malaysia. One such proposal is for an international clone trial
to evaluate awiderange of genotypes under diffarent environmental
conditions. Such a project would invelve the saelaction of betwaan
30-40 clones which are widsly disiriputed, and of considerabla
genetic and breeding interest (see arlicle by G. Lockwood in this
newsletter), and the development of a standard methodology for
their evaluation. Ancther initiative, which we are considering, is
the production of an album of colour photographs of widsly
distributed clones which would help genebank managers to
identify mislabelled garmplasm.

We would welcome your suggestions forthese and any other
initiatives that might banefit the cocoa genstic rasources and
breading sffort. Please send correspondence to:

Michelle End

Dept. of Horticulture
School of Plant Sciences
University of Reading
Whiteknights, P.O. Box 221
Reading RGE 2AS
UNITED KINGDOM

Fax +({44) 1734 750630



Conclusions and Recommendations

from the International Workshop on

Cocoa Breeding Strategies (IWCBS),

18th-19th, October, 1994
Kuala Lumpur, Malaysia

Discussion by the paricipants of the IWCBS resulted in the
following conclusions and recommendations. We would welcome
your reactions to these recommendations, especially if you wara
unable to altend the meseting and we hope to publish these
reactions in the next edition of this Newsletiar.

1.

Thera is increasing evidenca that many quantitative traits of
ecanomic interest are inherited additively: The implication is
that there should be more emphasis on phenotypic rather
than ganotypic evaluation as the basis for selection of parents
as positive correlation can be expected, especially when
mating refated genotypes.

There is general acceptance that cocoa can be impraved in
a properly managed recurrent selection programma, which
would exploit GCA and SCA effects.

Although there is linle direct evidence in the literature for
hetercsis over the best parent for yield in wide crozzes, there
is avidence for inbreeding depression which is an indirect
dempnstration of heterosis.

Thare is growing recognition that efficient breeding for yield
would benefit from improved understanding of cocoa
physiology. Emphasis should be placed on canopy
architecture, assimilate accumulation and partitioning, and
optimum planting density. Improved methods are reguirad
for measuring physiclogical traits at the single tree laval,

Many morebreeders are paying attentiontoflavour. Progress
is depandent on direction and commiiment from the
manufacturers and processors of cocoa.

There is also increasing attention to cocoa buttar fat content.
Although improvement is possible, the weighting for cocoa
butter fat content in an economic selection index remains 1o
be established.

The histaric emphasis in direct breeding for pest and disease
rasistance is coming into question with the realisation that
rather limited progress has bean made in many programmes.
A new approach is needed in the light of recent work on the
genetics of pantial resistance to many diseases. The great
impartance of pests and diseases emphasises the need to
improve maethodologies forthe rapid and reliable measurement
of expression of resislance.

The new biotechnologies offer new insights to the genetic
structure of cocoa and new more powerul mathods of
characiensing, classifying and selecting material. Use of
quantitative trait loci has been demonstrated for disease
resiztance and other traits and could be used to improve the
efficiency of selection. Inthe future, insertion of genes willba
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possible, There is recognition that biotechnology provides a
set of tools, which is complementary to competant
conventional breeding programmes, and is best applisd to
preblams not easily selved by conventional means. It is
important that these technologies should not detract from
practical breading.

Tha analysis of ganetic diversity of DNA markars demonstirates
the farge genstic distance batwesn Criclle and Forasfaro
genotypes. Thera is also significant diferantiation among
Forastero genotypes. This methodology sesms now to be
sufficlently advanced fo analyse genstic diversity within
thaze groups in germplasm collections. Genetic knowladge
generated by these markers could help the choice of base
populations for recurrent selection.

Effective cooperation in the utllisation of cocoa ganatic
resources depeands on the correct identification of individual
genotypes. High priority should be attached to the
development of simple, rapid metheds for recognising mis-
identifications. Positive identification of individual clones is a
separate prablem.

INGENIC's first Workshop and the 1982 Workshopin Trinidad
have demonstrated the valus of meetings among specialists
in the genetic improvement of cocoa and the need for an
Association. Such workshops encourage the sharing of
infermaticn and the development of new ideas on which
futura progress depends. With limited resources for cocoa
breeding and rising cests, international cooperation is to be
encouraged. Genstic rescurces and their utilisation are a
commen basis for this,

Evaluation of genstic resources is a major opportunity for
international cooperation. Our conclusion that phenotypic
evaluations of economically important traits are useful in
parental salection prompts consideration of a multi-locational
clenetrialwith diverse germplasm. Such atrial would support
development of the required standard methodologies for
clene characterisation, including for physiological traits,
resistance testing, quality evaluation, etc. Early steps inthe
establishment of such a trial ara the |dentification of a core
sample of the many clones which are available, and
impravement and adoption of a rapid, reliable quarantine
procedure which can handle large numbers of clones.

Inthe lightofihe presentinsecura funding forcocoagarmplasm
consarvation and for practical cocoa breeding programmas,
therais a pressing nead for stable, secure long-term funding.
Tha Workshop participants, therefora, strongly recommend
that decislon makers shauld transfer a significant proportion
of the returns from the liquidation of the ICCO Butfer Stock
to a fund dedicated to assuring the long-term viability of the
world cocoa industry, more specifically to co-ordinated
international efforis on cocoa genetic resourcas.
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. International Cooperation
in Cocoa Breeding

One of INGENIC s propossd activities is to stimulate international
cooperation in cocoa breeding. While final selection of new
varisties can only be dona in local breeding programmes, tha
continuously decreasing financial inputs in such programmes
urges breadars to find more efficient ways fo oblain selection
progress in cocoa breeding.

Maijor constraints in obtaining continuous and consistent
breading progress were identified during the INGENIC workshop
in Kuala Lumpur, and can be summarized as follows:

- the lackof parental clones with known valuable agronomical
features (like high dizease resistance, quality);

- the lack of knowledge on the geneticrelationships between
and within populations in working collections, as wellasin
intarnational collections;

- thalack of ganetic knowledge on the cocoa crap; (relative
imporiance of heterosis in relation to general combining
ability, parent-cifspring relationships, the value of clones
in relation to hybrid varietias, and stability of characteristics
such as dizease resistance, quality, etc. in different
environments);

- the lack of continuous progress by using the traditional
hybrid selection method,

- tha lack of knowledge on the importance of physiclogical
parameters in selection of cocoa (yield efficiency, photo-
synthesis).

Some major areas In which increased international
cooperation can be expected to be uselul are:

1. increased contact betweengermplasm collectioncentres
and user countries;

2. increased efforts on characterization and evaluation of
germplasm, in order lo identify new agronamically
ussful genotypes;

3, westablishment, distribution and evaluation of a "users'™
core collaction reprasenting criginal genotypes and/or
genotypes presenting vseful agronomic characteristics
(disease or pestresistance, quality, special physiological
features);

4. initiation of pre-bresding activities aimed at the
accumulation of favourable alleles which should be
available 1o all user countries;

5. initiation and evaluation of breeding strategies which
may give more substantial and more continuous prograss
than the traditional hybrid selection method;

B. establishment of an international multilocational clona
trial using original germplasm in differant ecological
conditions together with selected local genotypes as
contral variatias;

7. establishmentof ahybridtral, using the same genotypes
from the clone trial as parents.

Points 6 and 7 should give answersto questions like the imperdance
of genotype and enviranmant interactions, parent-offspring
relationships, expression of combining ability and heterosis In
differentconditions and may, atthe samatime, yield newcandidate
clones or hybrid varieties,

Recsantly, the International Plant Genetic Resources Institute
(IPGRI), after consultation with numerous institutions such as the
Allianca of Cocoa Producing Countries (CPA), CATIE, CRU,
CIRAD, BCCCA, CADBISCO and INGENIC, proposed a projec!
te accomplish the above-mentioned activitias with financing from
the Commen Fund for Commaodities (CFC). This project hasto be
officially propesed to CFC by the International Cocoa Crganization
(ICCQ), which is in the process of analyzing the project proposal,

The Executive Committes of INGENIC strongly supports the
initiative of IPGRI, considering that the proposed project activities
are fundamental for stimulation of cocoa breeding activities, for
increased availability of improved garmplasm, as wellas knowledge
on breeding strategies. We invite all interested persons to react
to this proposal. Comments should be sant to the address given
below.

Albertus Eskes

Chairman, INGENIC

CIRAD-CP, BP 5035, 34032 Montpellier Cedex,
FRANCE

POPPPRPRPRPRPPPPPPRPOPPD

swomsssse Core Collection of
Cocoa Germplasm

The idea of a “core collection”™ and its application to cocoa is
discussed by Alberius Eskes in the article above. Theideaisa
timely one and is linked to the proposal for realizing a multi-
locational trial, |have given somethought asto entries forthatrial,
wary much in the spirit of starting a discussion, so please sand me
your commants.

| have limited the selection mainly to clones which are already
available in intermediate quarantine and so could be introduced
in 1985. It seems= to me that if we have io take clones info
intermediate quaranline, we risk too great a delay in starting the
trial. As it is, some countries require two years post-entry
guaranting, for exampla Malaysia, so the earlisst the trial can be
plantad is 1998, and even that assumes pre-multiplication in
guarantine. Abrief survey of what | might have added withoutthis
constraint does not make a lot of difference. |think that tha risk
of mixed accessions i.e. a Ghana clone differing from a Malaysian
ona, can be minimised by trying to use clones which all sitas got
from the same gquarantine station, | have not tried to do this.

Tha exercise would have been (almost) impossible without
the International Cocoa Germplasm Database and indeed Michelle
End's skill in using it. We all have much to gain by pooling our
knowledge and data by putting tham into the database.

The exercise has also shown how patchily clones are
distrioutad, which highlights the quastion of breaders’ sampling
strategy. Giventhe highoverhead costsof maintaining germplasm
in working collections, should we give priority to improving
knowladge of the ganatic structure of populations and if so how do
we do this?

| have identified an inner core of 25 clones for the proposed
trial, which is probably the minimum useful number, and a further
25 to giva 50 (refer 1o the Table below), which is the maximum



Cansulting the International Gocoa Germplasm Database

which might be cansidered practicable, given that loeal contrals
willbe planted at each location. Thefinal core collection of cocoa
garmplasm will be several times larger, and of course is not
restricted to those which are in quarantine.

| have prepared naotes on the current distribution of these
clones and their origins,

Entries for Proposed Multi-Location Trial

All of the clones in the following table ara available from
Intermediate quarantine at Reading (F)
or from the Mayaguez (M) Station.

Inner 25

AMAZ 15-15F  GU 144R  LCT-EEN241R Mxce7g me 20R

Be 3R ics 1M pa 2R NA 23R gca 12M
cas 1M lcs M Mo 20MA PA13M  giaL 330R
Coca 3348448 |05 oM Maoceranga™ PaapoR T4 MR
EET 588 IMC 67MR MoQ 417M p 78R UF 2aM
Outer 25
APA sM Gu247R  ImC 14R P4aMR 5o gMR
cc 1oM GU341R  LeTEEN3IR pP1aM  scRaM
CC38lor4)MB |c54sM  LCT-EEN4SR posaM  sgu 3R
cCN 1oM ics woR  LFaM pa 7R SPEC
41111M
Gs 2gM icsgM  1oPR Red Amel

1278 uresTM

Please send your commants {o;

G. Lockwood
CDC, One Bessbarough Gardens,
Londan SW1V 2J0, UNITED KINGDOM
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... Estimation of the level of
heterozygosity and genetic diversity
with RFLP markers

Valérie Laurent’, Jeanne N'Goran Andi Komi
Albertus B. Eskes’ and Claire Lanaud' !

Mare than 200 cocoa genotypes prasant in collections in Costa
Rica, Venezuela, Brazil and Céte d'lvaire ware studied by RFLP
and RAPD markers at CIRAD, France, batwaen 1989 and 1993,
Results on genatic divarsity wera reported in articles and in the
Ph.D theses of Valerie Laurent and Jeanna N'Goran. This note
reports on the level of heterozygosity observed by RFLP markers
for the clones which, according to the available information, are
identified here as Upper Amazon Forastero (UA), Lower Amazon
Forastero (LA}, Trinitario (T) or Criollo (C). The table below gives
tha number of hetarozygous RFLP loci in relation to the total
number of markers for which a single locus interpretation is
possible. Some interesting features are presanted below.

Clones with very low lavels of heterozygasity wers identified
mainly among LA types, and less frequently so within the other
populations. UA genotypes seem to have moderate Jevals of
heterozygosity, however a few clones appeared to be naarfy
homozygous (as P2 and some LCTEEN). Clones which are
dascandants of crosses among Fg clones, such as those with T
and UPA codes, did not show higher average hetarozygosity than
the Fp clones themsalves,

Within LA Forastera clones, the C code identifies clones from
Céte d'lvoire, ERJOH are genotypes collected by CEPLAG in
different reglons of the Amazon basin, and GU are spontaneous
genotypes collacted by CIRAD in Franch Guiana. The West
African Amelonade types (C1, C15, C2, C5), Catongo (SIC864),
Comun, SIAL, Para and Matina (Mat§) clones generally appeared
as nearly homozygous, which is in agresment with their seff-
compatibility and supposedly related genetic origin. The ERJOH
clones were very variable, some genotypes being highly
heterozygous. Inthe genaticdiversity study, these clones appeared
tobe intermediate between traditionally used UA and LAgenotypas.
It was surprising to nota that the four wild French Guiana clones
wara highly hameozygous, although this germplasm seems to be
largely sali-incompatible and not related to LA Amealonado
genotypas. Tha sami-wild Venezuslan genotypes, collected by
Claire Lanaud in 1986, appeared very homozygous, with some
heterozygosity being present in genotypes collectad in the canter
of that country (Ven 1 and Ven 15). Two gerotypes identified as
Nacional (ECNR and Nacional) appeared to be very heterozygous
and should not be considered as LA Forastero, as indicatad also
from the diversity study.

The separation between Trinitario and Cricllo genotypas is
difficult as this germplasm is genetically related. The diversity
study suggested that most Trinitario genotypes ara intermediate
between LA Amslonado and some typical Cricllo genotypes from
Venezuela, The Trinitaric clones showed generally average to
high levels of heterozygosity, which is in agreement with their
hybrid erigin. Some aexceptions wara apparant, as with Wado,

* CIRAD, BP 5035, 34032 Montpellier Cedex, FRANCE
* IDEFOR-DCC, Dept. CAFE-CACACD, BP 1827, Abidjan 01, COTE D'INOIRE
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which was homozygous and also shown to be very close 1o LA
Amelonado in the diversily study. This clone, which came from
the Céate d'lveire collection, should therefore nof be considered as
Triniaric. Anctherexcaptionisthe SC8 clone of Colombian origin
and present in the CATIE collection. lts homozygosity may be
explained by its gensticrelationshipto LA Amelonade, as identified
in the diversity study,

The clenes identified as Cricllo were highly variable in
hatarozygosity level. High levels of homozygosily were present
in some Venezuelan genotypes, such as some Andino Criclio
clones (BOC 210, Hermandez 212, ZEA 208) and some Porcelana
genctypes (PV6 Porcelana Rojo). Other Venezuelan genolypes
classified also as Criollo ware, howeaver, moderataly or highly
hatarozygous, as the Ocumare (Oc), Chuao and JS clones. The
ICS 39, 40, 60 and 100, as well as the LF clonas frem Samoa
appearsd alsc to be highly heterozygous. The Pa 35 clone, from
the Cote d'lvoire collection, is cleatly a misidentilication, as noted
also in the diversity study. This clone is apparently a Criallo typs
and shows an average level of heterczygosity.

L M!w
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Plate 1 Restriction profile observed after hybridisation of a cDMNA probe
(eTcCIR47) on DNA of five clones (POR, UFA 409, SNK 12, UFE76 and
UPA 402) digested by several restriction enzymas.

In conclusion, the genstic relationship between cocoa
genolypes, as identified by RFLP profiles shown in Plate 1, canbe
usafully complementad by an indication on the lsvel of
heterozygosity. Based on both types of information, wrongly
classified genotypes could be identified in several cases (Wa 40,
SC8, Pa35). The results also show that wild self-incompatible
clones may somatimes be very homozygous, The behaviour of
thase clones in breeding should be studied as thay may giva
heterotic and yet quite uniform progsniss.

The above mentioned results show that the co-dominant
RFLP markers should be considered of superior valus to the
dominant RAPD markers for breeding purposes, although the
latter can be as good as RFLP markers for genetic diversity
studias.

The authars thank Dr. B.G.D. Bartley, Dr. J. Morara and
Dr. H. Reyes for sending leaves and information of the genotypas
for which results are presented here. For more information, you
may contact:

Dr. Clalre Lanaud
CIRAD, B.P. 5035, 24032 Montpeliier, FRANCE

Number of heterozygous RFLP loci obsarved for
genoctypes classified as Upper Amazon (UA) or Lower
Amazon(LA) Forastero, Trinitario or Criolla

LA, LA

HETERO TOTAL HETERD TOTAL

EBC10 4 27 C1 1 26
EBCE 2 27 Cis 3 21
EBCE 3 26 c2 o 22
IMCa1 [ 21 C303 a3 24
IMCS ] P Caoy 1 22
IMCET 8 20 CaB1 (4] 26
IMCT78 [ 25 C4 7 23
LET127 b 26 C414 7 24
LCT202 1 18 CE a 27
LCT285 3 7 Comur 1 27
LCT325 -] 21 ECNR B 19
LCT326 -] 24 EETS9 o 21
LCT3sS 1 ;5 ERJOHID 1 18
LET3T 7 26 ERJOH11 4 24
LCTa« 3 17 ERJOH12 r 27
MO & 27 ERJOH13 10 26
MOaa 5 20 ERJOH14 3 27
MNAZ2 & 25 ERJOH15 3 27
P1 2 27 ERJOH2 5 27
P16 B 27 ERJOH3 6 26
Fz 4] 27 ERJOHS 5 23
P32A 3 27 ERJOHT 2 iE:]
PA13 13 25 ERJOHB 7 24
PAZD 5 13 GlU144 4] 26
SCA12 o 25 GL154 4] 27
SCAB 4 27 GU346 4] 26
SCAS T 25 G343 0 28
SPAN 5 20 MATE o 27
SPAIT T 20 MACIONAL 10 27
SPAS 5 20 PARA o 19
TeBs7 3 22 SIAL325 4] 27
TE38ET i 21 SlAL4Z B8 24
T7ars01 g 18 SIALTO 4] 27
Tas/ 738 & 21 SCB64 1 25
LUPA401 5 19 YEN1 1 27
UPA413 7 21 YEN11 1 26
UPABO3 [ 22 VENZ20 o 27

VENS 1 17

VEN4 3 21

ap e RO e BT O RSSO0 PREREERS

An open invitation is hereby issued
for short articles on research or

otherissues of particularinterest to
cacao breeders/geneticists. News
on upcoming conferences and
meetings would also be appreciated.

R N RN R o RC NS N N N NN IR




TRINITARIO TRINITARIO
HETERO TOTAL HETERD

ACT2-11 4 27 C1a 4
ACLlies 1 26 Cé 5
C11 B 28 G336 8
Catd 13 24 Mg 1
413 B 27 RiMs 10
C420 7 26 SC5 g
C422 1 27 SCE 0
c7 3 27 SNK109 4
CC10 5 19 SHK12 3
CCas g 27 SPEC1ED &
CHUAGT 20 : 27 SPECSE4 4]
CHUAOE4 9 27 TJ1 5
Chs22 3 16 UF10 B
DA1 7 26 UF1e8 9
ECQX107 8 22 UFz21 10
EQX27 g 23 LUFz98 12
EGxo4 ] 28 UFss7? 10
G23 & 22 UF&7s 14
G325 g 19 WA40 0
3335 9 26

ICS16 B 25

IGS48 L 27

ICS48 9 27

10553 g 27

IGS6 7 27

ICS75 5 24

ICs84 10 26

ICs8g 12 27

fedzist:! g 23

kS 4 27

LAFI 4 23

MOQizz 3 i8

MOQz218 T 24

MOOB47 T 22

MT1 10 7

RIM105 ) 23

RIM113 10 b

RIM15 2] 24

RiM12 8 24

RIMTE B 20

RiME 10 a7
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CRICLLOD
TOTAL HETERD TOTAL
26 BOCZ10 0 26
27 CDae 3 22
26 CHO31 4 25
23 CumM214 3 24
27 LA ESMIDA 5 22
23 CHUAGZ11 5 25
23 CHUACED 4 25
23 HERMNANDEZZ12 1 23
23 G500 [ 26
27 ICE40 10 18
23 IC380 12 ¥
27 15201 & 27
24 JE202 12 25
27 JS206 F) 26
27 J5210 1 15
26 LF1 2 25
27 LFz ) 27
27 LF3 P 20
27 OCe1 2 23
(o laich 7 23
ocI? 10 27
PA3S5 3 26
SPECz8 8 16
SPEC185 L] 23
POR210 3 27
PORZ11 4 27
FPCB B 28
PoC B 27
PR 7 27
POHCELANAS g 25
PROVIDENCIAZ01 b 27
Pw2 4 a7
PVE [H] 25
a7 3 26
POR ROJO 1 x
CATAZI 13 19
ZEA1 12 27
ZEAZDE 1 27
Fv4 4 13
ICS3g g 26
Cumzoa & 12

S

. Cross-compatibility of

R e S e

self-incompatible Trinitarios

Frank Cope reporiedihat 14 randomly selected seli-incompatible
ICS Trinitario clones were mutually cross-incompatible. It is
usually assumed that these and all other Trinitarios carry
incompatibility allele S1 (Dalton Glendinning's2 nomenclature).
This sllele ocours in the Ghana clone W41, which has been
distributed through intermadiate quarantine.

BAL's collectionincludes ICS16 and ICS60, both of which are
thought to be correctly identified. As axpected, both are self-
incompatible, the results of 1est selfings (sets/pollinations) were:

ICS16  0/90
IC560 0/66

At BAL Plantations: Sdn Bhd, the clone introduced as G557
appears (o ba a typical Trinitaric and there is no cause to question
its identification. GS57 was selected by Frank Cope in Grenada
in 1940 sao it is unlikely that it is derived from Upper Amazon
material, which would have introduced additional compatibility
alleles, Itis sel-incompalible, the results of repeated tests being:

345, 1/43; 0r40; 3/119; 0737

Unexpectedly, GS57 proved o be cross-compatible with both ICS
clones:

ICS16 x GS57  11/24

ICS60 x G357 11/32
and it is cross-compatible with the self-incompatible Papua New
Guinea clone KA2-108.

Unfortunately, BAL does net have W41, so we are unabla to
test G357 for S4, but the above results leave little doubt that it is
not exprassing it. Has anyone else got unexpected results from
compatibility tests among Trinitarios?

Joe Pang Thau Yin

G. Lockwood

c/o G. Lockwood

CDC, One Bessborough Gardens,
London SW1V 2J0Q, UNITED KINGDOM

1 Gnnpe,, F W (1962) Heredity 17 157-182.
2 Glendinning, D.R. (1966) Annual Report of the Cocoa Rescarch
Institute of Ghane 1963-65, p. 75-86.
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Environmental and parental effects on
weight, shell and butter fat content of
cocoa beans, and interrelationships
between these values

Important sconomic values of the cocoa bean are bean waight,
including cotyledons, embryo, seed coat; shell and butter fat
content expressed as a perceniage of the weight of the whaole
bean; and the colyledon colour and bean flavour. The study of
environmental and genetic effects on the firet three bean values
became the subject of my special attention since becoming
involved in cocoa breeding and genetics in 1961, al the Cocoa
Research Institute of Nigeria (CRIN). Racently, | retired from
active service. In the light of a renewed interast in the subject of
cocoa bean values, the following overviaw of relevant research,
in which | parlicipated, was made. The papers and reporis
mantioned balow are available on requesl.

In 1964, the plant breeding laboralory at CRIN's Gambasi
Experimental Station, including balances and drying ovens,
becama operational. It enabled us to guickly record pod values,
bean weights and shell contents. By the end of 1985, the soll
chemistry laboratory had been equipped with a2 Soxhlet fing,
aliowing for butter fat analyses to be made. The analyses were
carried out according 1o the procedures recommended by the
Intarnational Office for Cocoa and Chocolate (ICCO) in Brussels,
First of all, mathods had to be developad and standardized.
Whereas recording bsan weight and fat content was
straightforward, “shell” required special attention. The shellofthe
cured (fermented and sun dried) bean consists of remnants of
mucilage remaining after fermentation and drying and the sead
coat, Inorder to study the efiects of parents, data were taken of
a saries of usually 4-8 (in special casas mere) hand-pollinated
pods harvested at the same time during the main crop season.
Aftar opening the pods, a random sample of 10-20 beans were
taken from a pod, each pod being considered a replicate, Tha
beans to be analysed were loo few in number to be cured.
Instead, they were cleaned of mucilage by rubbing with saw dust,
afterwhich the seed coat could be peeled off pricrto or after oven-
drying and subsequent recording, resulting in the values of
percantage seed coal,

Tha research began with a study of anvironmental effects on
beans of the Wast African Amelonado (WAA), the variety of the
Migerian cocoa belt. WAA is morphologically very uniform and
genetically homogeneous, which makes it eminently suitable for
studies of anvironmental effects. A plentiful supply of pods and
beans was available at all time from the Instituta's "Agadi®farmers’
cocaa plotin Ibadan. Moreover, an unpublished report (1952) by
the former Economic Botanist at Moor Plantation Agriculiural
Raesearch Institute contained three years of data of cured bean
weight collected at three weekly harvest dales on that farm.

Afirst paper was presented by Toxopeus and Wessel during
the second International Cocoa Research Conference inBahiain
1967 (Procesadings: p. 351-355), whereas the results of a more
slaborate study were published in the Netherlands Journal of
Agricultural Science, volume 18 (1970): 132-139. The resulis
showed the single main environmental factor to affect pod and
bean values fo be rainfall; Average cured bean weight is highly
related 1o accumulated rainfall in the first four months of pod
davelopment (r=0.8). Two crop produclion seasons are
distinguished in Nigeria: the mid crop from April to June after the

dry season with practically no rain from December to March; and
the main crop from September to January, following the rainy mid
crop saason, yielding about 90% of the annual production. Baans
produced in the mid crop season are small, shell parcentaga is
highand bulterfatcontentis low. In August, bean weightincreases,
shell percentage decreases, and hutier fat content increases to
reach maximum values as from the beginning of the main crop
season. As lointer-relations, the larger the baan, the smaller the
percantage shell and the higher is the fat. Howavar, beans of the
same weightclass from a main cropsample are lowarin percantage
shell and higher in fat comparad with mid crop beans. Ganastic
effects ware surveyed by comparing the bean values of hand-
paliinated pods of selected crosses. Summaries of data are
shown in tha CRIN Annual Reports of 1966/7, p. 35-36; 1867/8 p.
48-51,1968/9 p. 105and 108; 196%/70 p. 71-73. Substantial and
significant effects are shown of both femala (the mara prominent)
and male parenls on bean weight and fat content, and reciprocal
differances are recorded. There is also the case of a substantial
effect of the male parent on percentage seed coat, seed coat
being a maternaltissua. The effect of bean weight on fat content
could not be substantiated. It does not appear to be a general
feature. Part of the data was presented by Jacob and Toxopaus
in the Froceedings of the Third Int. Cocoa Research Conference,
Tafo, Ghana, 1969, p. 556-559,
In 1877, a paperwas published by Beek, Eskes and Toxopeus
on pollinator parent effects on bean characters ( Turrialba 27:327-
332). This summarized results of rasearch carriad out at CEPEC,
Bahia, Brazll in 1970/71 and at the Agricultural University of
Waganingen, the Netharlands, by the first two authors. Two sats
of four parents weare crossed following a NC2 modal, including
reciprocals, but due to cheralle wilt this scheme was Incomplete.
Fat content was determined by NMB. The results showad:
a) asmall but significant effect of pollinator parent on fat
content, but not on bean weight;
b} a significant positive phenotypic comalation betwean
bean weight ciazses and fat contentwithin crosses;
¢} a nen-significant "genetic” correlation between bean
weight and fat content calculated from the average
figures of crosses.

Asimilar study was conducted afew years |ater by Ehrencran
and Heemskork by employing more contrasting parants and
obtaining a more complete crossing scheme. Field studias wera
again conducted at CEPEC and analyses wera done in the
Netherlands. The authors found highly significant male and
female effects on fat content, interaction being non-significant.
There was also a large effect of pods and less so of trees on fat
contant, showing the high environmental influence on this trait.
Bean weight appsared o ba slightly affectad by pollinator parant.
Environmental correlations between fat contant and bean weight
were often highly significant, The genetic correlations appeared
less significant, The results of this study have so far only been
published as an internal paper of the Agricultural University of
Wageningen. Presently, | am in the process of preparing
publications in English so as to make these results available to a
widar readarship.

Hille Toxopeus

Cocoa Production Specialist
MNassauweg 14, 6703CH Wageningen
THE NETHERLANDS



News From MA RDI, Malaysia

Ex sliu conservation of cacao germplasm

A small, working collection of 304 Fg clones, which was acquired
from the Intermediate Quarantine Centers at Miami, Florida, Kew
Gardens andthe University of Reading, is being maintainad on 40
ha of land in Hilir Perak. It is intercropped with coconuts in plots
comprising 14 plants per clone. The cocoa trees are planted 3.0
%3.0m apart in atriangular pattern with coconut avenues consisting
of two rows of seven plants.

Germplasm Evaluation

The germplasm is being evaluated for several traits, including
resistance to cocoa pod borerand Vascular Streak Dieback, boan
guality and butter fat content, yiald for bulk cocoa, and dwarfism,
Hybrid svaluation (progeny evaluation and ortet selection) and
criel 1o clonal development and evaluation are aiso in progress.

Clonal Development and Evaluation

Cional planting is recommended to farmers. Glonal material is
generated by budding on seedlings, as well as matured seedling
plants. Before any clone isrecommended for cammercial planting,
clonal evaluation is carried out in adaptability trials in the major
cocoa growing areas in Peninsular Malaysia. To date, MARDI
has recommended 14 clones for commercial planting. These are
KEM 1, KKM2, KKM 3, KKM 4, KKM 5, KKM 6, KKM 15, KKM 17,
KKM 19, KKM 22, KKM 25, KKM 26, KKM 27,.and KKM 28,

Documentation

Presently, the observations made are being documented using
the Germplasm Management System (GMS), which was
introduced by IPGRI.

Saplyah Subali
Breeder, tha Cocoa & Coconut Division
MARDI Hilir Parak, MALAYSIA

Germplasm Labelling
A Cautionary Tale

For several years, the germplasm collection at Sclomen Island
Plantations Ltd. included 80W. | thought | was knowledgeabla
about cocoa codes, but what could this be and where was itfram ?
There was no ICGD to consult, so | was left to puzzle.

Eventually realisation came. We acquired 60W when a labal
was turnad upside down - and lost MO9S

G. Lockwood
CDC, One Bessborough Gardans,
London SW1V 2JQ, UNITED KINGDOM
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NEWS FROM A SUPPORTIVE INSTITUTION

by
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e . The activities of the
Technical Centre for Agricultural and
Rural Cooperation (CTA)

Alan C. Jackson
Head, Programme Planning Division, CTA

The ACP-EU Technical Centre for Agricultural and Rural
Coaoperation (CTA) operates under the Lomé Convention between
Member States of the European Union and the African, Caribbean
and Pacific States,

All CTA's pursuits are carried out in the context of the Lomé
Convention, which is a cooperation agreement between tha 15
Member States of the European Union and the 70 African,
Caribbean and Pacific States (the ACP Group) who are co-
signatoriestothe Conveantion. CTAisaninstitute of the Convention
and is entiraly funded by the European Commission. The Cantra's
Headquarters are at Ede, in the Netharlands; in mid 1955, the
Centre will move to the nearby university town of Wageningen.
CTA's working languages are English and Franch.

The Cantre has two broad objeclives:

1) To improve the availability of scientific and technical
information {STI) on mathods and means of promoting
agricultural and rural development;

2) Topromoteihe development by ACP States oftheirown
capacilies for the production, purchase and exchangs of
5Tl on agriculture and rural development,

Inarder to fulfil its objectives, CTA provides a ranga of services to
meet tha needs of individuals and institutions in ACP countries,
For example, CTA convenes technical meetings, or seminars, on
a wide variety of technical subjects, The Centre supports the
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atlendance of ACP naticnals at conterances organized by other
institutions and has established 2 small programme of study
visits,

CTA's information bulletin * Spere”, which appears in English
and French, Is published four times a year. The Cantre publishes
the proceedings of its seminars and commissions and publishes
various studies, repors, bibliographies and directories, CTA's
publications and co-publications services are very substantial:
the publications list now includes mora than 600 titles. Through
the Centre’s co-publications service, CTA jointly funds the
preduction costs, which may Include paying for transiations of co-
publications; and the Cenire purchases technical books at
preferantial rates for free distribution fo ACP countrigs. Invarious
ways, CTA supports periodicals and network newsletters. The
Cenlre also pays the not inconsiderable costs of distributing these
free publications to the ACP countries,

One of the backbones of CTA's work has been the
establishment of a Question-and-Answer Service, In addition to
responding to specific technical enquirias, this service distributes
CTA publicaticns on request and delivers primary documents.
Support services are provided to rurzl broadecasters and CTA
offers shor training courses for decumeantalists and for those
writers, editors and publishars who are involved incommunicating
agricultural information. All these sarvices are available free-of-
charge to institutions and individuals in the ACP counirias.

Inaddition, CTA has specific projectsin thefields of information
and documentation. These include a project to establish and
support CD-ROM workstations; a scheme to donate reference
books to agricultural libraries; and a selective dissemination of
information programme which provides requaested documenis to
designated research institutes.

In erder to provide thase sarvices, CTA maintains an
Administrative Division, a Programme Planning Division and an
Operations and regional Activities Division, which includes a
Documentation Unit. There are at present, thirty-sight statf
members, including some fourteen professional agriculturalists
and documentalists, at CTA's Headquarters in the Metharlands.
The Cantre supports a small Branch Otfice in Brussals as well as
Regional Branch Offices in the Caribbean and the Pacific.

Headquarters:  Galvanistraat,
Ede
The Netharlands

Postal Address: Postbus 380
E700AJ Wageningen
The Metherlands

Telephone: +31 B3B0 - 60400
Fax: +31 B380 - 31052
Talax: +44 30169 CTA ML

UPCOMING EVENTS

26TH INTERNATIONAL COURSE ON
APPLIED PLANT BREEDING

INTERNATIONAL AGRICULTURAL CENTRE (IAC)

Wageningan, the Netherlands
March 10th to June 22nd, 1956

Plant breeders have an important role to play in the development
of varieties that can contribute to both increased food production
and the protection of the environment. Varieties can be devalopad
for higher yields, for yield stability, for production under marginal
conditions, for resistance to diseases and pests, for a shonar
growth cyele and/or for a better quality of the product,

A successful plant breedar must not only know his crop
botanically, genstically, physiclegically, agronomically, and
economically, a breeder must also have a tharough knowledge of
the conditions for which the crop is bred, This includes adaptation
of the crep to cropping systems and the preferences of the users
of the crop, as well as to acological and economic environmants
in which the crop will be produced.

Using conventional and modern breeding techniques in a
strategic way, the scope for crop improvement can be enlargad,
and the number of years neaded to reach a breeding goal can be
reduced. Thiscourse aims at refrashing and up-dating participants’
knowladge on the theoretical background of plant breeding,
braading techniques, breeding strategies and breeding goals,

OBJECTIVESTARGET GROUP

The course is an in-servica training course intanded for university
trained speciafists in plant breeding, mainly from devaloping
countries, who have not recently had the opportunity to acquaint
themselves with modern plant breeding techniques. its aimisfo
upgrade the participants’ knowledge of and to give infermation on
new devalopments in applied plant breeding through lectures and
practical training.

Although the seed industry is an important aspect of the crop
improvement process, the course is considered less suitable for
persons whose work Is limited to this subject. 1AC offers a
specialized course on Seed Production and Seed Technalogy.

In view of [AC's palicy to promote participation of woman in
IAC training courses, women are aspecially invited to apoly.

PROGRAMME

Various training methods will be applied to provide an effective
and varied learning experience in the short time available. These
include leciures, practicals, workshops, individual presentations
and discussions. Laboratory work, excursions and visits to plant
breeding companies and research organizations will illusirate
subjects taught. Emphasis will be put on a participatory educational
approach, making optimal use of participants' own experianca
and expertise.



The programme of lectures and exercises can be
summarized as follows:

1. Basicdisciplines and introductionto plant bresding: genetics,
cytalogicaltechniques, flowering biology and hybrid varisties,
theoratical aspects of plant breeding, selection methods,
practical training in breeding technigues.

2. Dasign and statistical analysis of axpariments: the use of the
calculator and computer will be practisad (CADEMO for
planning, and analysis of field expariments).

3. Breedinglordisease and pestresistance; generalintroduction,
techniques used in disease research, disease resistance in
practical breeding programmes.

4. Genetic variation and modification: ploidy, interspecific
hybridization, mutation breeding, genstic resources.

5. Breeding strategies: breeding strategiss are a central issue
inthis training; a number of breeding programmes, as carried
out by institutes and Dutch breeding firms, will be presentad.

6. Breeding for sustainable development: deals with the
contribution of plant breeders to improvement of agricultural
production as a component of sustainable development.

7. Useofthe computar: the computar will be used for axercisas
ir:statis!ic:s.gEna;icsandthanreticalaspsctsufplanlbraading.

8. Excursions to varicus parts of the Metherlands, breeding
stations, research stations, research instilutes and private
firms.

8. Library/optional programme: time is reserved for visits to
libraries of the Agricultural University and institutes of rasearch
in plant breeding, and for optional programmes.

Mote: The course does not focus on bistachnology.

ORGANIZATION

The course is organized by the International Agricultural Centre
in collaboration with the depariment of Plant Breeding of the
Wageningsn Agricultural University (WAU), the Centre for Plant
Breading and Reproduction Research (G PRO-DLOY, the Genaral
Netherlands Inspection Servicefor Fisld Seeds and Seed Potatoes
(NAK), other research and training institutes and organizations in
the private sactor,

Suparvision of the overalltraining activity iswitha Su parvisory
Board representing the major institutions contributing to the
coursa.

DATES

The course will be held from March 10th to June 22nd, 1996.
Mareh 11th: Registration and Opening Session
June 21st: Clasing Session

CERTIFICATE

On completion of the full programme of the course, participants
will ba granted a Certificate of Attendance.

FEES/ACCOMMODATION

Total tuition fees amount 1o 5,000 Dutch guilders. This amount
includes administration faes, lecture materiais, excursions elc.,
so far as they are included in the programme.

Thiscourse israsidential. Participants will be accommodated
in the hostel of the International Agricultural Centre, WICC-1AGC,
on the basis of full board and lodging. Costs of full board and
lodging are 78.50 Dutch guilders per day.

INGENIC NEWSLETTER 11

REQUIREMENTS FOR ADMISSION

Applicants should meet the following requirements:

- an agricultural education at least at B.Sc. level (degree);

- basic knowledge of genetics and statistics:

- atleastthree yaars of experience in plant breeding or closely
related subjects;

- competence in the English language.

Tha International Agricultural Centreisrespansible for the salaction
of the participants in consultation with the Salsction Committes.

APPLICATION

Application should be made to the Director of the International
Agricultural Centre, P.Q. Box 88, 6700 AB Wageningen, the
Netherlands.

Applicants shauld submit;

- the relevant form, duly completed;

- acertificate of proficiency in the English language issued by
arecognized organization e.g. British Council (for applicants
from non-English speaking countries only),

The Selection Committes will only consider fully. documented
applications, which have been recsived BEFORE Dacembar 1st,
1885, and will inform applicants about its decision shorly after
that date. The number of participants will be limited to 25.
Admissian to the course is on a compstitive basis. Places will be
cffered to suitably qualified candidates subject to financial support
being obtained.

INSURANCE

The Organizers do not accept any responsibility for risks such as
loss of life, accidents, iliness, loss of property, theft et cetera.

FELLOWSHIPS

Participants are usually financially supported by theirgovernments,
their employars or by non-govermmental organizations, from
externally financed projects or by international fallowship granting
organizations such as:

- the Netherlands govarnment:

- UN agsncies (e.g. FAQ, UNDF);

- the European Union (European Davelopment Fund);
- the World Bank; or

- other muttilateral and bilateral donors.

For this course, fellowships are available fram the Natherlands
Government in the framework of the Natherlands programme of
development cooperation with developing countrias.

Applicants for a Netherlands Government fellowship should
submit their applications to the Metherlands Diplomatic
Reprasentative (Embassy/Consulate) in their home country.
Details about the procedure to be followed may be obtained from
the Metherlands Diplomatic Representative.

Applicants for a fellowship from organizations other than the
Netherlands Governmant should approach the local reprasentative
or delegate of the organization concernad, usually through thair
national governmant.

Candidates applying for a fallowship should bear in mind that
official procadures require several months; ltistherefore advisable
lo make a request for a fallowship as early as possible.
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Announcement

Workshop on:

6700 AB Wagaeningen
Tha Netharlands
Lawickse Alles 11

Breeding of Cocoa for Disease
Resistance organised by INGENIC and to
be held simultaneously with the 12th
International Cocoa Research Conference.
. ’ This will likely be in November, 1996.

Telephone; 31-8370-90111 {from Oclaber 10th, 1885, +31-317-4901 11) &
Telofax: +31-8370-18552 (from October 10th, 1995, +31-317-418552)
E-Mail: IAGEIAC. AGRO.NL

Telegrams: INTAS

Telex: 45888-INTAS NL

Request to be put on Mailing List

It you are not on the mailing list for the INGENIC Newsletter, please fill in the form below and return to:

Frances Bekele Michelle End
The Cocoa Research Unit, DH Dept. of Horticulture, School of Plant Sciences
The University of the West Indies University of Reading

St. Augustine, Trinidad Whiteknights, P.O. Box 221
Heading RGE 2AS
UNITED KINGDOM

Yes, | would like to receive the INGENIC Newsletter

Name
Address
Explanation of acronyms
ACRI - American Cocoa Research Institute
BCCCA - Biscuit, Cake, Chocolate and Confectionery Alliance (United Kingdom)
CAQBISCO - The European Employer's Federation for the Chocolate and Biscuit Industry
CATIE - Centro Agronomice Tropical de Investigaciones & Ensefanza
CIRAD - Centra da Coopération Internationale en Recherche Agronomigue pour le Dévelopment

Liryoud, Dasign & Prinfing  bufimacta Froduchion Cendre, Foculy of Edusction, Thae Unienfy of fee Weel afes, Thinidad and Taboga.



