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PATTERN OF GENETIC VARIATION IN THE
REPRODUCTIVE CHARACTERS OF COCONUT

M. C. NaMBIAR AND P. S. RAVINDRAN
Central Plantation Crops Research Institute, Kasaragod

The inflorescence of the coconut palm (Cocos nucifera L.) is mono-
ecious having 30-40 spikes, bearing both male and female flowers. The
number of female flowers on an inflorescence is very variable and wide
variations within and between varieties have been recorded by earlier
workers (Sampson, 1923; Jack and Sands, 1929). Since female flower
production and fruit set are important components of yield, the pattern of
genetic variation for such reproductive characters in coconut is of interest.
Due to seasonal variation in the reproductive potential and the ultimate
number of nuts that can be harvested (Patel, 1938; Menon and Pandalai,
1958; Nambiar, Mathew and Kamalakaran (1970) a comparison of the
different varieties for the number and distribution of female flowers and
the proportion of set in different categories of spikes has been undertaken
for two consecutive years in established palms belonging to 12 different
cultivars. A comparison of open-pollinated and inbred progenies has also
been undertaken and changes in the means and variances examined to
find out varietal differences for the above attributes and the results are
reported in this paper.

MATERIALS AND METHODS

The open-and self-pollinated progenies of 45 palms of 12 cultivars were planted
in 1940 in well drained sandy loam soil of Central Coconut Research Station,
Kasaragod under uniform cultural and manurial treatment. The plants had attained
stability in bearing when the observations were recorded. Data collected at monthly
intervals for two consecutive years from July 1964 to June 1966 on the number of
female flowers per spike, number of female flowers produced, total number of spikes,
number of sterile spikes, number of spikes with one female flower, number of spikes
with two female flowers, number of spikes with more than two female flowers,
proportion of set in each category of spikes and total percentage of set were statis-
tically analysed. :

The number of female flowers produced and number of set per tree and the distri-
bution of spikes with 0, 1, 2 and more than two female flowers were also examined for
each of the ten categories of palms, producing 100 to 1000 female flowers during the
two-year period. The class interval was 100 female flowers.

RESULTS AND DISCUSSION

A comparison of means (Table 1) showed substantial difference
between cultivars for mean number of female flowers per spike. The
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differences were marked for characters like total number of spikes, percen-
tage of sterile spikes and proportion of flower set and limited for percen-
tage of spikes with two and more than two female flowers. The differences
between the open-pollinated and inbred progenies were large for number
of female flowers per spike, percentage of sterlie spikes, and percentage of
spikes with two female flowers and small for percentage of spikes with
more than two female flowers and proportion of female flower set. The
differences were limited particularly for percentage of spikes with one female
flower and more for number of spikes with two and more than two female
flowers. The percentage set in spike with one female flower was similar
in open-pollinated and inbred progenies and also when all the spikes
were taken together.

The number of female flowers produced and number set per tree and the
distribution of spikes with 0, 1, 2 and more than two female flowers pre-
sented in Table 2 showed considerable variation in female flower pro-
duction and fruit set. Although the number of female flowers produced
per palm varied from 100 to more than 900 in the two-year period, the
set per tree was not directly related to the total number of female flowers.
Actually the highest set was obtained from the four categories in the range
of 400-800 female flowers. There was a sharp reduction in percentage
of set when the number of female flowers was more than 800. Therefore,
there appeared to be an intermediate optimum for female flower production
to get high yield. The mean number of female flowers per spike also
appeared to have an optimum which again was in the range of 400-800
female flowers. Therefore, an increase in the mean number of female
flowers per spike over an optimum level resulted in a corresponding fall in
the proportion of set. A comparison of the total number of spikes per
tree revealed only limited differences between the ten categories of female
flower production. Therefore, the distribution of spikes with-0, 1, 2 and
more than two female flowers was related to the productivity. Actually,
the difference in the pattern of distribution was substantial between the
ten categories. In the four categories having the maximum set per -tree,
the number of spikes with one female flower varied from 413-582.- The
number of spikes Withone female flower is much less in first three cate-
gories; whereas the increase in the last two categories was not much. More-
over, the number of sterile spikes is nearly half in high productive group
(4 categories) as compared to its high percentage in the first four groups.
Although there was a progressive increase in.the number of spikes with
two and more than two female flowers with increase in the number of
female flowers, it did not appear to be related with the ultimate set. In
fact, there was a sharp rise in number of spikes with two and more than
two female flowers per spike and corresponding decrease in percentage
and number set in categories producing more than 800 female flowers.
Therefore, it appears necessary to select trees with large number of spikes
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having one female flower and avoid selection for more than one female
flower per spike. Simultaneously, selection should also be for lower
frequency of sterile spikes, since this cannot be completely avoided. The
data have clearly shown that there should be reduction in the variance of
distribution of female flowers for stability of yield.

The coefficients of correlations between variance of the distribution .
of female flowers and the means for number of female flowers estimated for
open-pollinated and selfed progenies are given in Table 3. Correlation
between the variance and number of spikes with one female flower was the
lowest in both open and self-pollinated. Therefore, selection for geno-
types with more number of spikes with one female flower appears to reduce
such variation. Correlation between proportion set per bunch and several
other characters were also examined. It was the least with the number
of spikes with one female flower. Correlation was negative and high in
the case of number of spikes with two and more than two female flowers.
Other correlations have not yielded any useful information. The results
were parallel in both open-pollinated and selfed progenies.

TaBLE 3 : Coefficients of correlation

(a) Coefficient of correlation between variance of the Open Inbred
distribution of female flowers and pollinated  progenies
: : progenies
Total No. of female flowers . _ : 0.48* 0.93%*
No. of female flowers per bunch - ‘ 0.53+* 0.92+*
No. of sterile spikes per bunch : ‘ —0.62** —0.46
No. of spikes with one female flower - 0.0t —0.34
No. of spikes with two female flowers ’ 0.68** 0.89**
No. of spikes with more than two femalé flowers 0.97+# 0.98**

(b) Coefficient of correlation between percentage set
per bunch and ‘

5

Variance of the distribution of female flowers

3

in spikes —0.59*+ —0.56*
No. of sterile spikes per bunch ‘ 0.53* 0.04
No. of spikes with one female flower . —0.36 0.26
No. of spikes with two female flowers l —0.67** —0.33
No. of spikes with more than two female flowers ~—0.71%* —0.55

*Significance at P = 0.05
**Significance at P = 0.01
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Although varietal differences could not be detected due to limited
number of palms in each variety, it may be useful to explore further vari-
ability in the populations of ‘Laccadive’, ‘Philippines’, ‘S. S. Green.,
‘Andaman’ and ‘F.M.S. Big’ for a favourable distribution of female
flowers and proportion of set. Percentage set in spikes with one female
flower is around 38-55 and 26-44 when all the spikes are taken together
in these varieties, as compared to 26-48 and 14-38 respectively for the
other varieties. Similar trend is observed in the mean and variance of the
number of nuts harvested. Therefore, sampling larger populations of the
above five varieties may be undertaken to explore the possibility of utilising
them for hybridisation.

SUMMARY

Open pollinated and inbred progenies of twelve varieties of coconut
were compared to study the pattern of genetic variation for reproductive
characters and its impact on yield potential. There were substantial diffe-
rences between varieties as well as between inbred and open-pollinated
progenies of the same variety for number of female flowers per spike and
number of sterile spikes. The differences were limited for number of
spikes with one female flower and the percentage set in spikes with one
female flower. The distribution of spikes with 0, 1, 2 and more than two
female flowers was related to productivity but not the total number of
female flowers produced per tree. An intermediate optimum for female flower
production and mean number of female flowers per spike is indicated. The
correlations between variance and number of spikes with one female flower
and between the proportion of set and number of spikes with one female
flower were low. Therefore, the selection of genotypes with low variance
of distribution of female flowers and more number of spikes with one
female flower appears to reduce instability in production and increase
productivity. Detailed study and sampling of larger populations to
explore further variability for favourable distribution of female flowers
and for exploiting genetic diversity in intervarietal crosses are suggested.
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