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CORRELATION STUDIES IN COCOA

(Theobroma cacao L.)

'Jayasree K, 2Laly John C and *Prasannakumari Amma S

Abstract

Correlation studies were made between yield
and growth characters in Forastero variety of
cocoa (Theobroma cacao L.). Individual plant data
on 660 cocoa plants collected from a progeny trial
of the Cadbury-KAU Co-operative Cocoa
Research Project, Vellanikkara, for 12 years
formed the basis for the study. Significant
correlations were obtained between the girth from
the first to fifth year after planting and precocity,
which in turn had significant correlation with
total yield. Height from seedling to pruning stage
had significant influence on yield as indicated by
the correlations. It is emerged from the study that
for exploiting the yield potential of cocoa, the
plant should attain an optimum height in the
initial stage, should maintain a minimum girth
at different stages of growth and should have a
minimum precocity.

* Forms part of the MSc. thesis of the first author

Introduction

Cocoa (Theobroma cacao L.) belongs to the
family Malvaceae. Cocoa is mainly grown in
Kerala, Andhra Pradesh, Karnataka and
Tamilnadu. Kerala accounts for about 60 per cent
of the area and production of cocoa in the country.
The country’s annual cocoa demand is considered
to be around 18,000 tonnes and is growing around

15 percent annually. Cocoa exhibits high
variability with respect to yield and related
characters like girth and height, even among
clones which are genetically similar and supposed
to be uniform (Cherian, 1993). Yield potential of
a cocoa tree is influenced by its growth characters
and early yield. Hence, the information on the
association of yield with these characters is of
great importance. Significant correlations were
reported between yield and growth characters of
cocoa at different ages after planting (Longworth
and Freeman 1963, Atanda 1972, Glendinning
1966 and Francies 1998). This article provides a
detailed account of the correlation between yield
and growth characters at different stages of plant
growth and strategy for cocoa breeders is
proposed.
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Materials and Methods

The individual plant data on growth and
yield characters of 660 cocoa plants from a
progeny trial of Cadbury-KAU Co-operative
Cocoa Research Project at Vellanikkara, Thrissur
District, were collected for the study. A summary
of the data collected are depicted in Table 1. The
cocoa plants came to bearing in second year after
planting. Precocity (P) is a measure of early yield
in cocoa, and was estimated as:
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Total yield of a plant up to 13 years after
planting was estimated as Total Yield Y = where
Y, is the $*gyield in the i year after planting.

Results and Discussion

Correlation between girth measurements (G,
G,,...,G,,) and annual yield (Y,, Y,, ...Y,)) as well
as total yield Y is presented in Table 2. Significant
correlation was observed between girth in a
particular year and yield in the same year as well
as subsequent four to five years (lead influence).
The girth of seedling (G,) had high significant
correlation with the yield during the first five
years (Y, to Y,). However, its correlation with total
yield Y was found to be non significant. Girth in
the first year after planting (G,) had high
significant correlation with yield in the second to
sixth year after planting (Y,, Y,, Y,, Y, and Y,).
The highest correlation (0.593) was with yield in
the immediately succeeding year (Y,). G, had high
significant correlation with total yield Y also
(0.18). Correlations between girth in the second
year after planting (G,) and annual yield during
second to sixth year after planting (Y,, Y3, Y, Y,
and Y,) were highly significant. G, also had high
significant correlation of 0.256 with the total yield
Y. Girth in the fourth year after planting (G,) had
significant correlation with yield in the same year
(Y,) and also up to eighth year after planting (Y,).
G4 had significant correlation with total yield Y
also (0.319).

Girth in the third year after planting (G,) had
significant correlation with yield in the same year
(Y,) and yield during the subsequent three years
(Y, Y, and Y,). The correlation between G, and
total yield Y was also highly significant(0.303). It
could also be observed that the correlations
between girth in the fifth year after planting (G,)
and yield from fifth to ninth year after planting
(Y, Y, Y, Y,and Y ) were highly significant. The
correlation between G, and total yield Y was also
significant (0.396). The yield of cocoa got

stabilized in the sixth year after plating. Girth in
the year of yield stabilization (G,) had significant
correlation with Y,, Y., ... Y,,. High significant
correlation was observed between G, and total
yield Y also (0.431). Similarly, girths in the 7* to
12* year after planting except G,, had significant
correlation with yield in the same year and all
subsequent years. G, to G,, had high significant
correlation with total yield.

Thus, it could be inferred that the girth of
cocoa plant during a year had significant
correlation not only with its yield during the same
year, but lead relations existed with subsequent
years also. Generally, the correlations were high
in the current and the immediate succeeding year
and thereafter its magnitude got progressively

- reduced. It could be safely concluded that the total

yield of a cocoa plant for 12 years is influenced
by girth of the plant at all stages of its growth.
Similar observations were made by Longworth
and Freeman (1963) and Atanda (1972). Thus girth
is a determining factor of yield of cocoa.

The correlations between height (H, H, and
H,) and girth (G, G,,...,G,,) are given in Table-3.
It could be noted that height and girth of cocoa
plants were highly correlated. High significant
correlation was observed between seedling height
(H,) and girth up to eighth year after planting (G,
to G,). Correlations between H and girths G, to
G,, were non significant. H, had significant
correlation with girths up to seven year after
planting (G, to G,). H, had significant correlation
with girths in all years from G to G,,. Significant
positive correlation between plant height and
girth in cocoa was reported by Bhat et al.(2000).
This shows the close association between heights
in the early years after planting and girths in the
different stages of growth of cocoa. Height in the
year just before pruning (H,) was found to have
more influence on girth.

To know the influence of plant height in the

early years on yield, the correlation between plant
height and annual yield from Y, to Y , as well as

24



Octobern-Decembern 201 7

total yield (Y) was estimated and is presented in
Table 4. It may be noted that the seedling height
(Ho) had high significant correlation with yield
in the first five years viz., Y,, Y,, Y, Y,and Y. H,
had significant correlation with yield in the
subsequent three years, viz., Y¥,, Y, and Y,.
However, H, and H, had no significant
correlation with the total yield (Y). H, had high
significant correlation with yield in the same year
(Y,) and subsequent four years (Y,, Y,, Y,and Y,)
as well as with total yield Y. This indicates that
height of the plant in the early years of plant
growth influences yield in the subsequent years.
Also, the height before pruning (H,) has influence
on the total yield for the 12 years. Thus, it emerges
that girth and height have significant influence
on the yield of cocoa.

Precocity being a measure of early yield of a
cocoa plant, it is of immense use for a cocoa
breeder to know the extent of association of
precocity with other characters. The correlations
provided in Table 5 show that girth from the first
to fifth year after planting had high significant
correlation with precocity (P). Seedling height H
as well as heights in the first and second YAP (H,
and H,) had high significant correlation with P.
High significant correlation was also observed
between precocity and total yield Y. (Atanda,
1972) also reported influence of precocity on the
yield potential of cocoa. This information is of
very much practical importance in improving
yield of cocoa.

Conclusion

In cocoa, height is controlled by pruning up
to 150-200 cm and further growth is reflected in
the girth of the plant. It is emerged from the
present study that height of a cocoa plant up to
pruning stage has significant influence on yield.
Total yield during the economic life period of a
cocoa-plant (reckoned as 12 years) is influenced
by girth of the plant at all stages of its growth.
This information suggests that the plant should
attain an optimum height in the early years and

should maintain a minimum girth at different
stages of growth. Influence of precocity of total
yield suggests that a plant should attain a
minimum precocity to maximize its yield.
Maintenance of data on height, girth and
precocity of each plant will help to identify low
yielding plants during early years itself. Thus the
study has significant relevance in cocoa breeding
and management. It recommends the need for
selection of genetically superior stocks and its
scientific cultivation so that the plants attain
optimum girth, height and precocity thereby
higher yield realizations.
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Table 1: Particulars of data
Character | Period of No. of Notations
observation years
Girth From 1989-90 to 2001-02 13 G,i=0t0 12
Height From 1989-90 to 1991-92 3 H,i=0to2
Pod yield | From 1991-92 to 2002-03 12 Y, i=2to 13
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