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Cocoa (Theobroma cacao.L} belonging to the 

famil y Sterculiaceae; (now classified u nd e r 

Malvaceae), is an imp orta n t beverage crop, seeds 

being the source of cocoa and chocolate. Cocoa is 

consumed the world over for the flavour an d 

textu ral proper ties o f chocolate . Collection, 

conservation a nd in te rn a tion al excha nge of 

genetic resources cons titute the basis of crop 

improvement progra mme . Breeders n eed 

germplasm con ta ining sufficien t d iver si ty to 

a llow th em to prod uce varieties w ith good 

eco n omic cha rac te r is tic s . Coll ectio n , 

Co nservation, Characterisation, Ca taloguing and 

Dis tribu tion are all important in germ plasm . 

Collection 

Collec tion of wi ld germplas m fro m the cen tre 

of diversity is essential to br oaden the genetic base 

of the material. The cen tre of origin of cocoa is 

th e low er eastern equatorial slopes of the Andes 

w here the grea tes t range of varia tion exis ts . The 

major di versity is seen in the upper Amazonian 

region of Sou th America especially Ecuador, Peru 

and Co lomb ia. Maj or efforts have been pl aced on 

ger mpla s m collec tion a nd imp o rtan t clonal 

repositories have been es tablished in Brazil, Cos ta 

Rica, Ecuador an d Trinidad . It was only during 

17t h & 181h ce n tu ries th at cocoa crop was 

introduced to many other countries. The breeder's 

collection in Afr ica & Asia all had their origin in 

one or m ore of these p rimar y collectio ns. The 

deliberat e collec tion of exotic germplas m started 

in 1930's by F.J.Po und. The expeditions held since 

1949 to collect cocoa germp lasm in primary and 

secondary centers of gene tic d iversity indi ca te 

serious concern in preserving as m uc h genetic 

di versity as possib le before it is lost du e to 

defores ta tion and ot her socio-economic causes. 

Becau se of th e prevalence of ser ious diseases of 

cocoa in different geographical zones, such as 

'w itches broom ' in the Amer ican con ti nent, 

'sw ollen sho ot' in Africa and "vascular s treak d ie 

back" in South Eas t As ia, precau tions m ust be 

taken during any transfer of p lant material from 

one co u n tr y to ano ther. Th e FA O j IBPGR 

Technical Guidelines for the Safe Mo vement of 

Cocoa Germplasm were developed and pub lished 

in 1989 to provide scientifically sound methods 

for the excha nge of cocoa germplasm. 

Conservation 

Th e mate rial mu st b e co n ser v ed 

interna tionally recognised field gene banks or 

field collections such as intern ati on al Cocoa Ge ne 

Elank, Trin idad (TCGT - CRU or a tCATIE OrCos ta 

Rica. The ne ed to exchange materia l with other 

collec tions is of grea t importance . Ex situ field 

germp lasm collections h ave b een assembled, 

mostl y in Tr inidad (over 2400 accessions), CATIE 

(nea rly 700 accessions) , Ec ua dor (ove r 250 

access ions) and in Brazil (ove r 1700 accessions). 

In due time other conservation method s eg . tissue 

cu lture or low temp s tora ge may be possible. 

Cocoa seeds being recalcit rant cryo p reservation 

may not be feasib le in this sp ecies. The collection 

of cocoa trees in germplasm centers represent an 

imp ortan t resource for the w orld co coa 

commun ity . 
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Characterisation 

The purpose of characterisati on is to es tablish 

the provenance of each clone and its biological & 

commercial characteristics using a var iety of 

proven techniques as ava ila b le, e .g. 

morphological descriptors, isozyme ana lys is, and 
.e RAPDmarkers. The cocoa collections in the world 
.c over have been characterized and useful d at a 
o obtaine d for practical plan t breeding. The CATIE 
3. descr iptor list has 63 ch aracters . The use of 
)f biotechnological tools aid in clon e identificati on 
s and paternity analysi s, the assessment of gene tic 
., effects of clones and ultimately w ill allow gene 
e based evalua tion of the agronomic va lue of clones . 
e 

The use of molecular markers in ge rmplasm 
I 

man agement and identificati on of ge ne tica lly 
<. 

divergen t populations has been widely used by 
f 

many workers in cocoa. Also various mar kers
1 

hav e been used for identific ation an d 
3 

characterization of cocoa genotypes like isozyme, 

RFLP , RAPD, AFLP & SSR. Th e u se of 

microsa tellites (SSR) provides anchor p oints for 

mapping p opulations. The small genome size of 

cocoa w i th v e ry little repetitive DN A an d 

presence of considerable polymorphism in cocoa 

have facilita ted the constru ction of ge netic linkage 

maps at CATIE and C1RAD. QTL stud ies have 

pr ov id ed u seful genetic informa t i o n o n 

cor re la tio n o f molecular markers wi th 

econo mically impor tan t traits. 

Cataloguing 

The d a ta obtained a s a result of 

cha ra cte r is a ti o n has to be assembled in a 

comp u ter data base, which is readily usabl e in 

wide variety of different locations and providing 

facilities for updating and the incorporation of 

new d ata as these become available. Today 

internet has a vital role in dissemination of 

informa tion . The proper conservation an d most 

prod uctiv e utilisation of all forms of gene tic 

resources are usually based on prior kn owledge 

of germplasm. The Internat ion al C ocoa 

Germplasm Database (ICGT) has been compiled 

to give information on the ori gin, pr esent locati on 

and characteristics of most widely gro w n cocoa 

clo n es and is av ail able o n lin e 

(w ww.icgd.rdg.ac.uk.) As service to the breeders, 

the cen tral crop data base can provides cu rren t 

information on the specific coll ections and ass ist 

in the selection of ge rm p lasm tha t p ossesses 

spec ific attributes. 

Distribution 

Distribution of germplasm is ca rried ou t by 

authorised organizations like IPGRI (ln d ia ­

NBPGR). Import of cocoa m ateri al s is tightly 

controlled for fear of introducing d estructive 

cocoa diseases. Distribution of coco a ge rmp lasm 

must be through internationally rec ognised 

intermediate quarantine so as to ensure that only 

healthy material is circulated . Cocoa ge rmplas m 

h as been distributed from Trinidad and Cost a 

Rica. Large quantities of seed has been d istributed 

mainl y from Trinidad to Ghana in 1944 and to 

Ni geri a and Papua New Guinea in the six ties . 

Lo ng distance distributi on is d on e u sin g 

in terme d ia te quarantine facilities like University 

of Reading, UK. 

Cocoa wa s introduced to India fo r tr ial 

cu ltiva tio n during the late 19 th & earl y 20th 

cen tur ies . Commercial cultivation started on ly in 

th e 1970s. Central Plantation Crop Research 

Institute (CPCRI) Regional Station, Vittal was the 

pion eer Institute to start cocoa research in India 

with its mandate of introduction, selection , 

hyb ridisation and evaluation. Cocoa Research at 

Kerala Ag ricultural University was initiated in 

1979 which was strengthened substantiall y in 

1987 with sanc tion ing of a collaborative Research 

Pr oject with funding from Cadbury Ind ia Ltd . 
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Cocoa gerrnplasrn and its utilisation at 
Kerala Agricultural University 

Breeding programme at Kerala Agricultural 
Univer sity is one of the strong es t in the world 
with th e bi g g est a ss em b ly of g erm pl asm 
col1ection in India. Th e col1ec tion located a t the 
m ain campu s o f th e Kerala A gr icultural 
University at Vellanikka ra has six sets of pl ants. 
Four w ere fr om see ds and last two, cloned 
material. Ge rm p lasm I consis ts of plants fro m 
ope n pollinated pods of 15 plants introduced from 
the Coc oa Re search Institute o f Ghana . 
Ge rmplas m II to IV were from pods of promisin g 
plants from th e bulk p op ula tions from all over 
the co un try and Germ p las m V and VI, clonal 
material from the different types av ailab le in the 
various research sta tions and those directl y 
introduced fro m the Uni versity of Reading, UK. 
Systematic introduction of clonal material s tar ting 
from 1990 wa s mad e and total number of such 
clones in tro d uc ed through 34 co nsig nm en ts 

comes to 790 so far. 

The procedure for import is as follows. Each 

budwood con signment from UK consis ts of 20­

50 clones. Three to four twi gs of eac h clon e is 

wrapped with wet cotton, covered with pap er and 

properly labell ed . Th e co ns ig n m en t is se n t 

thr ou gh NBPGR, New Delh i afte r observing the 

qu ar antine procedures to Ker al a Agricu lt ural 

University throu gh couri er se rv ic e . The 

bud wo ods fr om the se tw igs are budd ed 

immediatel y on to see d ling ro ot s tor l.s and 

maintained in an insect proof quarantine house . 

Unde r present procedures cocoa seed lings need 

to be kep t in intermediate quar antine for two 

yea rs during which period the plan ts are observed 

for suscep tibility to diseases. Healthy p lants are 

selected for field planting in the month of Jun e­

Jul y. The newly added clones ar e being regu lar ly 

eva luated for yield, pod and bean characte rs and 

se lf incompa tibility . The collections main tained 

a t Ker al a Ag ricultural Univers it y a re being 

evalua ted for the following cha racters. 

1. Height 2. Collar girth 3. Flush colour 

4. Flowering intensity 5. Flower di ameter 6. Ped icel leng th 

7. Sepal length 8. Sep al w idth 9. Sepa l colour 

10. Petal length 11. Petal w idth 12. Ligule wid th 

13. Staminode len gth 14. Ov ary length 15. O vary width 

16. Number of ovules / ovary 17. Fruit colour before ripening 18. Fruit colour a t ripening 

19. Fruit surface ru gosity 20. Fruit apex form 21. Fru it base form 

22. Total number of pods/ tree 23. Number of mature pod s / tree 24. Pod length 

25. Pod w id th 26. Pod w eight 27. Pod wall thickness 

28. Number of bean s/pod 29. Weigh t of be an s / pod 30. Dr y weight of single bean 

31. Seed length 32. Seed wid th 33. Seed thickn ess 

34. Seed colour 35. Shell content 36. Incompatibilit y 

37. Fat con ten t of dry be an s 38. Protein content of dry be an s 

Th e superior types are utilized either in the 
breeding p rog ra mme for direct distribution as an 

improv ed clone or as parent in the hybridization 
programme. Selection of superior pl ants from 

germplasm collection was con tinued from 1987 
and hybrids were p roduced from time to time and 

as a, res u lt four com para tiv e yield trials we re 

es tablished . Based on performance and tolerance 

to VSD, seven clones (CCRP 1 to 7) and three 

hybrid s (CC RP 8 t o 10)were r e le ase d for 

cultivation in India. 
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