
Agri. Res. J. Kerala, 1982, 20 (1 ) 60—72

THE RELATIONSHIPS BETWEEN SEED AND SEEDLING CHARACTERS
IN COCOA (THEOBROMA CACAO L.)

Vigorous and healthy seedlings lead to better growth and development of
plants and ensure high yield subsequently. Seedling vigour is known to be a
function of seed quality {Sonwalker, 1951). Production of seedlings that can ensure
a high productivity assumes added importance in the case of perennial crops as
they are characterized by vegetative and productive phases extending to several
years. In such cases nonjudicious selection of planting materials is likely to lead
irreparable harm to production. Cocoa is no exception to this. Shephered (1937)
attributed extreme variability in yield of cocoa to poor selection. Preliminary ob-
servations have shown that weight of cocoa seeds selected for planting is a
potential index of early vigour of seedlings (Keshavachandran, 1980). The present
paper reveals the results of an investigation carried out to study the bearing of seed
and seedling biometrics in cocoa.

The experiment was conducted at the Regional Research Station, Pilicode/
Nileshwar during the year 198Q-'81. The experimental pods were collected from
the Criollo-Forastero natural hybrid population of cocoa, planted as an intercrop
in adult coconut plantation. The 10 year old rainfed cocoa plants utilized for
this study were maintained as per the Package of Practices Recommendation of
the Kerala Agricultural University {Anon., 1978).

Thirty steady yielding trees were marked forcollecting fully ripe pods and
from each pod, 10 seeds were extracted randomly and their pulp was removed with
sand. The weight, length, width and thickness of individual seeds were recorded.
The seeds were sown at a depth of 3 cm in polythene bags (20x15 cm) filled with
potting mixture of 1:1:1 ratio of sand, soil and compost as per the recommendation
(Anon., 1978} and irrigated once in two days. Date of emergence was recorded for
each seed and after 45 days of sowing, height of the seedlings and number of lea-
ves per seedling were noted. After a period of four months of sowing, length and
width of leaf, length of petiole (of fully developed apex leaf), internodal length,
stem thickness, wet and dry weight of plant and length of the tap root were
recorded. The inter-relationships between seed as well as early seedling attributes
with plant characteristics at four month stage were found out by working out the
correlation coefficients.

Coefficients of correlation between seed characters and seedling characters
at four month stage are presented in Table 1.

The results showed that weight of seed had significant correlation with plant
height, number of leaves produced, stem thickness and wet and dry weight of seed-
tings. The results also showed a positive though not significant relation of weight
of seed to root length with a correlation coefficient of 0.1927. The results would
indicate that the early vigour bestowed by a higher seed weight had helped the plant to
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absorb nutrients more effectively and utilize the same for tissue build up. Higher photo-
synthetic efficiency of seedlings is also possible as indicated by the relationship
between seed weight and dry weight of seedlings at four months stage.

Observations on the seed length and seedling biometrics showed ;that leaf
width and stem thickness of the seedling significantly increased with increasing len-
gth of the seed. Leaf length also was foundto increase with increasing seed length.
Increase in length and width of the leaf increased the photosynthetic area and
consequently production of photosynthates which might have been utilized for
increasing girth of seedlings.

Observations on length and width of leaf further showed that both length
of seed and number of days taken for germination had significantly influenced
the leaf width alone, which suggested that leaf width was more susceptible to
the environmental influence.

Results also showed that early emergence of seedlings had significant
positive influence on stem thickness as well as wet and dry weight of seedlings.
Evidently early emergence facilitated earlier commencement of photosynthetic
assimilation leading to higher stem thickness as well as dry and wet weight of
seedlings.

Observations on the inter-relationship of the initial seedling characters with
those at four month stage showed that expression of seedling vigour and plant
development at this stage was largely a reflection of the initial growth habits them-
selves. Plant height and number of leaves at 45 day stage showed significant rela-
tionship with all the seedling attributes studied at four month stage except internodal
length. It appeared that internodal length was purely an independent character
of the biotype, and seed or other seedling characters had no bearing on it. The
data also showed that between plant height and number of leaves produced, the
former appeared to express the potential plant growth habits more precisely as the
higher correlation coefficient would show. It is possible that leaf production of an
emerging plant is governed by other factors as well, such as genetic stimulation
whereas initial expression of height appears dominantly a function of food stored
in the leaves. Any way, it appears that between these two, height is a more
precise and powerful index of seedling vigour.

The very strong inter-relation of these two initial seedling biometrics with
plant characters at four months suggests that seedling selection can be done at
45 days stage itself without waiting any further,

An overall perusal of the data could show that vigour of seedlings
ultimately works out to be the function of seed weight. Strong inter-relations of
early seedling characters with subsequent growth appears to be the magnified
expressions of the relation, the weight of seed had earlier indicated and this
emphasises the importance of seeds election in progeny production of cocoa.
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The authors are grateful to Sri. K. Vijayakumar of the Statistics Department,
Central Plantation Crops Research Institute, Kasaragod, Kerala, for the help rendered
in the analysis.
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