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Abstract 

Performance of identified cocoa clones (TNAU CC 1 to 9) was studied for morphological and yield 

characters at Coconut Research Station, Aliyar Nagar. As the seedling progenies show wider genetic 

variability, to maintain true to type, grafted plants were used. Data collected for plant height, stem girth, 

number of flowers per tree, number of pods per tree, pod weight, dry bean weight per pod and single dry 

bean weight revealed that the nine identified cocoa clones showed significant variation. Among the 

clones, TNAU CC 5 recorded the highest plant height (164.5 cm), stem girth (15.16 cm), flower number 

per cushion (6.32), number of flower cushions per tree (65.2), No. pods harvested per tree (13.40) and 

pod weight (396.03 g). 
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Introduction 

Cocoa (Theobroma cacao L.) is a preferentially allogamous tropical woody species formerly 

in the Sterculiaceae family (Cuatrecasas, 1964) [9] and reclassified in the Malvaceae family 

(Alverson et al., 1999) [3] which originates from the tropical rainforests of the America. Cocoa 

is grown almost exclusively within 10°N and 10°S of the equator; predominantly grown in the 

tropical areas of Central and South America, Asia and Africa (Marita et al., 2001) [19] where, 

the climate is warm and humid and thus suitable for growing (Hartemink and Donald, 2005) 

[14]. 

It is considered as one of the most important perennial with global annual production 

exceeding 4 million tons. Around 80–90% of global cocoa production comes from smallholder 

farms, with 5–6 million cocoa farmers worldwide (WCF, 2014) [26]. Estimated yield at Ghana 

is around 400 kg/ha (Aneani and Ofori-Frimpong, 2013) [4] while potential yield was reported 

to be 5000 kg/ha under rainfed conditions (Zuidema et al., 2005) [27]. 

In India, cocoa was introduced in the early part of 20th century i.e., 1798 (Ratnam, 1961) [20] 

and now it has become one of the important commercial horticulture crops. (Prasannakumari et 

al., 2009) [21]. Cocoa cultivation is largely confined to southern states, viz., Kerala, Karnataka, 

Tamil Nadu and Andhra Pradesh in an area of 78000 ha with total production of 16,050 MT. 

Tamil Nadu ranks first with an area of 26,969 ha whereas Andhra Pradesh ranks first in 

production. The average productivity of cocoa in India is 475 Kg/ha. (DCCD, 2017) [10].  

The spreading cultivation of cocoa in India has necessitated the production of large number of 

high yielding hybrids and clonal materials with pest and disease resistance suited to different 

agro-climatic conditions. Evaluation of the germplasm for yield and quality under humid 

tropics helped in identifying elite materials which acclimatized to Indian conditions. Entries 

screened for yield and quality were planted in polyclonal seed gardens and the hybrid 

combinations were also developed and being evaluated. The pods from best performing cocoa 

trees were supplied to the farmers for area expansion programme.  

The foremost necessity to get sustainable and profitable yield in this perennial crop is through 

supply of good planting materials from high yielding and quality mother plants as cocoa is a 

highly cross pollinated crop and the seedling progenies are not expected to breed true. 

Selection and improvement of high yielding cultivars was obtained through genetic diversity 

within the plant species (Arzani, 2008) [5]. Identification and evaluation of high yielding 

superior cocoa genotypes increases the genetic base of the crop and these identified plus trees  
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can be utilized for further breeding program to meet the 

demand of cocoa beans throughout the world. The main aim 

of the study is to evaluate the performance of cocoa genotypes 

for yield at field conditions. 

 

Materials and methods  

A total of nine high yielding clones identified  

(TNAU CC 1 to TNAU CC 9) (Karthikumar, 2014) [17] and 

multiplied through soft wood grafting (Janani, 2014) [16]. They 

were planted at Coconut Research Station, Aliyar Nagar, 

Pollachi taluk which is the traditional cocoa growing area in 

Coimbatore district. As the seedling progenies show wider 

genetic variability, in order to maintain true to type, asexual 

or vegetative propagation (clonal propagation) is followed. It 

also ensures multiplication of identified high yielding clones 

in large quantities and exhibit early bearing nature. Grafted 

plants of nine high yielding clones (TNAUCC 1 to TNAUCC 

9) were planted in the main field for clonal evaluation. The 

experiment was laid out in Randomized Block design with 

three replications. One row of cocoa was planted at a spacing 

of 2.7 m in between two rows of coconut spaced at 7.5 m x 

7.5 m. The package of practices recommended by Tamil Nadu 

Agricultural University were followed. Pruning was regularly 

done in the identified trees wherein excess chupons arising 

from the main stem and fan shoots were removed before and 

after each monsoon. All the cocoa plants were flood irrigated 

during the study period. 

 

Results and Discussion 

The morphological characters of pods and beans pertaining to 

yield traits were recorded during July to December, 2016 and 

the results obtained are presented in table 1. In the present 

study, the identified clones (TNAU 1 to TNAU 9) exhibited 

significant differences for plant height and stem girth. Among 

the nine clones, TNAU CC 5 recorded the highest plant height 

(164.5 cm) and stem girth of 15.16 cm. Further, a tree with 

good tree girth, more number of fan branches and tree spread 

reflect the vigour of the trees indirectly favouring higher 

yield.  

The mean flower number per cushion and number of cushions 

per tree showed significant differences among the nine 

identified clones of cocoa. The highest value for flower 

number per cushion (6.32) and number of flower cushions per 

tree (65.2) were recorded by TNAU CC 5. Flowering in cocoa 

is also influenced by genetic characters and each genotype is a 

heterogenous population hence exhibited differences in their 

performance. Pruning is an important practice to ensure 

proper ventilation within the crown and penetration of 

sunlight to stimulate cocoa flowering and fruit setting 

(USDA, 2007) [24]. 

The number of pods harvested per tree per year varied among 

the TNAU CC series (Table 1). The maximum number of 

pods harvested per tree was recorded in TNAU CC 5 (13.40) 

followed by TNAU CC 4 (12.60). While the minimum 

number of pods per tree was recorded in TNAU CC 9 (8.20). 

Pod production was low during the initial years. Later on, it 

increased every year. For studying the yield of cocoa per tree, 

Bartley (1970) [7] proposed to initiate selection of potentially 

high yielding cocoa tress on or after eighth year of planting, 

since with young trees, fruitification begins approximately at 

the fourth year. Pods are produced throughout the year, but 

the main harvest usually begins at the end of the wet season 

and may extend for 3 month. 

The highest pod weight was recorded by TNAUCC 5 (396.03 

g). Selection of genotypes with heavier pods means a 

selection of genotypes with higher bean weight (Adewale et 

al., 2013)(1). Pod weight of more than 350 g to ensure pod 

filling with > 35 beans is the ideal selection criteria for yield 

improvement (Vikraman Nair et al., 2000) [25]. Pod weight 

had significant (P<0.01) and positive correlation with pod 

length and pod girth Adewale et al., 2013 [1] and Sobowale et 

al., 2015 [25]. 

The economic part of this crop is the beans. In the present 

study, dry bean weight of single bean was observed from 0.82 

g to 0.99 g respectively. Enriquez and Soria (1968) [13] 

observed that the dry bean weight of single bean varies from 

0.5 g to 2.5g. Maharaj et al., (2011) [18] reported dry bean 

weight in the range of 0.74 g to 1.49 g. Thondaiman et al., 

(2013) [23] reported 0.59 g to 1.72 g. Similar variation in bean 

number per pod by entries in hybrid and clonal evaluation 

trials as well as on farm and germplasm evaluation had been 

reported earlier by Adomako and Adu-Ampomah (2003) [2], 

Iwaro et al. (2003) [15], Assemat et al. (2005) [5], Bekele et al. 

(2006) [8], Elain Apshara et al. (2009) [12] and Efombagn et al. 

(2009) [11]. 

 
Table 1. Performance of Identified cocoa clones (TNAU CC 1 to 10) for morphological and yield traits 

 

Identified 

cocoa clones 

Plant 

height 

(cm) 

Stem 

girth 

(cm) 

Fan 

Branches 

No of flowers 

/cushion 

No. of flower 

cushions/tree 

No. of pods 

harvested /tree 

Pod 

weight 

(g) 

Single dry 

bean weight 

(g) 

Dry bean 

yield per pod 

(g) 

TNAU CC 1 154.2 14.56 2.67 5.25 52.4 10.90 354.20 0.89 29.19 

TNAU CC 2 158.9 13.98 3.00 5.33 58.1 10.50 349.12 0.84 29.06 

TNAU CC 3 154.2 14.27 2.33 5.40 56.1 11.90 336.14 0.93 29.75 

TNAU CC 4 160.8 14.85 3.00 5.50 58.9 12.60 351.63 0.80 25.68 

TNAU CC 5 164.5 15.16 3.67 6.32 65.2 13.40 396.03 0.97 35.99 

TNAU CC 6 156.2 15.06 3.33 5.00 61.2 11.20 360.89 0.85 32.92 

TNAU CC 7 152.8 14.37 2.67 5.50 49.5 10.60 364.08 0.89 31.15 

TNAU CC 8 155.3 13.85 2.00 5.00 50.4 9.50 315.91 0.81 23.81 

TNAU CC 9 158.4 13.52 3.00 4.90 45.9 8.20 320.64 0.84 28.14 

Mean 157.25 14.40 2.85 5.35 55.30 10.97 349.84 0.86 29.52 

SE(d) 3.94 0.36 0.45 0.13 1.43 0.29 9.02 0.02 0.77 

CD (P=0.05) NS 0.77 NS 0.29 3.03 0.62 19.12 0.04 1.64 

 

Conclusion  

Evaluation of the nine identified cocoa clones (TNAU CC 1to 

9) propagated through soft wood grafting in this present study 

revealed that all the growth traits such as tree characters, 

flowers characters, pods and beans traits showed significant 

variation among the clones at three years after planting. This 

is preliminary evaluation study conducted at initial years of 

establishment. Hence, continuous evaluation in the future 

years will be required to select best performing cocoa clones 

suitable for Tamil Nadu conditions. 
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