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Cocoa (Theobroma cacao L.) is a tropical, diploid (2n = 20) outbreeding plant. In Mexico, 90,000 ha are cropped 

with cocoa, yielding 41,000 t/year of dried beans. Cocoa trees on most Mexican plantations are over 40 years 

old, and yields are thus declining to uneconomic levels. Apart from the age factor, the drop in yield could also be 

attributed to low genetic potential planting material, problems of black pod disease caused by Phytophthora sp., 

and prolonged inadequate cultural practices. The Mexican Instituto Nacional de Investigaciones Forestales y 

Agropecuarias (INIFAP) has developed a breeding and plant propagation research programme using new 

biotechnology tools. The breeding plan is based on creation of hybrid segregation populations followed by single 

selection of elite trees that are propagated vegetatively and evaluated in field conditions. The basic cocoa 

breeding plan involves the following steps: studies on the germplasm collection, crossing of parents (clones) by 

artificial pollination, progeny trials for evaluation of hybrid families and selection of the best trees within families, 

clone trials, dissemination of selected clones to farmers. In addition, trials involving in vitro propagation by 

somatic embryogenesis from maternal tissue and genetic studies based on QTL markers for genetic resistance 

to Phytophthora and agronomic characters are under way. The INIFAP germplasm collection includes 175 

clones, i.e. the population from which parent stock is selected. This population includes Mexican “local farmers’ 

cocoa selections” and imported genotypes from eight Latin American countries. The cocoa genebank is 

maintained within the clonal field collection. Genetic diversity is currently being investigated on the basis of 

agronomic value, morphological descriptors and RFLP analysis. The results of morphological and molecular 

analysis of 124 clones differentiated 62% of the INIFAP collection (77 different genotypes). The remaining 

clones were classified in six groups. There is very little variability in Mexican cocoa germplasm. Concerning 

genetic resistance to Phytophthora, screening tests involve artificial inoculation of pods attached to trees under 

field conditions. An assessment of 60 clones indicated that clones SCA-6, EET-95, SPA-9, EET-400, EET-48, 

POUND-7, SCA-12, EET-162, IMC-67 and EET-164 are the most resistant. Within the framework of a 

programme for the evaluation and selection of hybrid materials initiated in 1984, the results of an assessment of 

66 hybrid families suggest strong hybrid vigor for initial growth, development, earliness and yield. The best 

hybrid combinations have been obtained by crossing Forastero clones POUND-7, SCA-6, EET-48, EET-59 and 

CC-266 with Mexican clones RIM-2, RIM-23, RIM-48 and RIM-75. Fifteen promising clones have been selected 

and evaluated in field conditions, and the results revealed superior yield and high commercial quality. Two 

techniques have been investigated for the vegetative multiplication of selected genotypes. In the first, we 

attempted to micrograft a patch budding to young seedling rootstocks at the nursery stage. The best results 

were obtained using 2 week-old rootstocks. A 40-60% success rate has been obtained with micrografting, i.e. 

better than with conventional grafting on mature rootstock. Further research is under way to improve this 

technique for its potential transfer to cocoa producers. The second technique involves the induction of somatic 

embryogenesis from somatic tissue. A successful procedure has been developed for cocoa regeneration by 

somatic embryogenesis induced from flower parts. Excised petals, staminodes and anther threads are cultivated 

in vitro, and an embryogenic calluses appears after 6-8 weeks of culture. Somatic embryos at the end of the 

globular stage are transferred for potential maturation and germination. Plants capable of adapting to ex vitro 

conditions can be obtained by this technique. Research is presently focused on improving the embryo-to-plant 

conversion rate, embryo production in liquid media and evaluation of regenerated plants in field conditions. The 

results of this programme, which represents one of the first successful attempts to integrate new 
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biotechnological tools with conventional cocoa breeding, are promising for future applications for genetic 

improvement and vegetative multiplication of Theobroma cacao. 

 

 

 


