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In perennial crops, such as palms, there is considerable seasonal variation,
over years and also within the year in production. This uncertaintity causes
instability of production (Jackson, 1961). This appears to be true in coconut
even in different soil conditions and, therefore, is not specific to any particular
measurable environment. According to Patel (1938), the final yield of nuts
per palm is dependent on the number of spadices and female flowers produced
and the number of female flowers set and developed into nut. He observed
annual vaiation as well as seasonal variation within the same year in the
production of nuts and attributed this variation to the inherent characters of the
palm, management practices and influence of weather. Sampson (1923)
reported that the number of female flowers produced on an inflorescence varies
from twenty to forty, though he had counted as many as 235 ferale flowers on
one inflorescence. The variation in female flower production, according to
Satyabalan, Shankar, and Ratnam (1969) is related more to the number of
opened spadices than to the number of female flowers per bunch. Tammes
(1937) suggested that the yield was not controlled by female flower production
or pollination but exclusively by nutritional factors. Menon and Pandalai
(1958) did not attribute the fluctuation in yield to the effects of season. Jack
and Sands (1929) reported varietal differences in the number of female flowers
produced per palm. Thus production appears to vary on the basis of genotypes,
varieties, seasons, etc. =Therefore, the nature of genotype X environmental -
interaction over years and over seasons within a year must be studied to
identify the gemotypes with greater stability over environments. The effect
of seasonal variatiori on the emergence of bunches, production and distribu-
_tion of female flowers in spikes and proportion of flowers set have been consi-
dered for this purpose. These aspects have been studied for a period of three
years for a set of four different groups of palms, viz. regular and irregular
bearing tall, dwarf green and dwarf orange varieties of coconut.

'MATERIAL AND METHODS

Forty-eight coconut palms growing in the sandy loam soils of this Research
Station and receiving the same cultural and manurial treatments form the
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material for the present study. They include 25 regular bearing palms, 15
irregular bearers and 4 each of dwarf green and dwarf orange. Data collec-
ted for three consecutive years from September 1964 to August 1967 on the
emergence of inflorescence, number of male and female flowers, number of sterile
spikes, spikes with one, two and more than two female fowers and proportion
of flowers set, were statistically analyzed. .

To study the eflect of seasons on the emergence of bunches, production
of female flowers and its distribution, a calendar year has been divided into four
scasons—June to August representing South West monsoon period, September
to November to represent North East monscon period and December to
February and March to May to represent winter and summer respectively,

The variations between groups, seasons and years and the two-way
interactions were analyzed. The association between groups and seasons was
also estimated, ‘

ResuLts

Since production is dependent on several characters, the nature of inter-
action has been studied for eleven characters, viz., emergence of bunches,
production of female flowers, number and percentage of flowers set, number of
sterile spikes and spikes with one, two and more than two female flowers, total
number of spikes produced and average number of male and female flowers in
a spike (Tables 1, 2). The differences among groups were substantial for all
characters, except for number of male flowers per spike. The seasonat differ-
ences within each year were also substantial except for four characters, percen-
tage of flowers set, total number of spikes produced, number of spikes with more
than two female flowers and number of male flowers per spike. The differences
between the years are limited, indicating that inter-seasonal variation within a
year is more important than the difference over years, The interaction between
the four genetic groups with seasons is not significant. This is probably due
to the considerable heterogeneity within each group. However, there are
differences in groups X years interaction for number of female flawers per spike
and number of spikes with two female flowers. . The seasons X years interaction

is substantial, except for percentage of flowers set, number of sterile spikes and*

spikes with more than two female flowers. Therefore, the absence of differences
between years may be due to a balancing mechanism of production among
seasons with a year. 7 . 4

There is more variation among irregular bearers and dwarf orange as
compared to regular and dwarf green in the case of number of bunches emerged.

This appears to be true for some of the other important characters also, like |

male and female flower production, number and percentage of flowers set etc.
The regularity of bearing appears to be a reflection of stability for all com-
ponents of production. The means also are larger in the tall regular and
dwarf green categories for number of bunches emerged and number of spikes
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TABLE 3

Showing the variations between groups and seasons, averaged over years and X* Jor lesting
association

Seasons
Character Group X
N.E.M. w S SWM. (9df)
(i) Total number of Regular 3-47 331 4.21 3.43 0477
bunches emerged Irregular 2-49 2:78 3-69 3-04
(per tree) Dwarf green 3-17 2-83 3-33 3-25
Dwarf orange 1-50 1-69 3-31 2-29
(ii) Total number of Regular 50-61 60-07 111-15 69-20  9-274 -
. _female flowers Irregular 37-96 74-60 133-82 8413

‘produced (per tree) Dwarfgreen 34-00 72-58 133-38  79-00
Dwarf orange 19-83 43-25 75-31 54-11

(iii) Number of lowers  Regular 17-88 23-84  39-33 21-46  4-264
set (per tree) Irregular 9-33 23-07 40-76 19-20
Dwarf green 908 14-00 19:00 13-58
Dwarf orange 7+58 13-06 28-75 12-33

{iv) Percentage set Regular 38-78 44-39 38-35 33-67 15-369
(per tree) Irregular 21-62 29-63 37-32 2070
Dwarf green  28-43 23.85 16-35 17-14

Dwarf orange 19-92  22-21 40-54 17-81 s

(v) Number of female = Regular 0-40 052 0-78 0-54 0-091
flowers (per spike)  Irregular 029 060 0-89 0-60

Dwarf green 0-35 - 0-84 125 087
Dwarforange 0-18 0:50 0-:69 0-55

(vi) Number of sterile - Regular 22-18  18-40 12-65 18-58 12-81

spikes produced Irregular 20-62 14-68 11-63 16-22
(per bunch) Dwarf green 19-64 8-82 295 5-85
Dwarf orange 7-53  5-50 10:37  6-95

(vii) Number of spikes Regular 14-53 15-87 19-20 18-51 3-29
with one female’ Irregular 9-60 12:73 18-05 15:37

flower (per bunch) Dwarfgreen 10-17 18.97 21-79  20-15
Dwarforange 543 12:61 18-46 1584

78 0-58 1-04

(viii) Number of spikes Regular 0-11 063 1
with two female Irregular 062 1-87 3.0 " 1-83
flowers (per bunch) Dwarf green 0-11 1-:90 2:39  2:06
Dwarf orange 0-07 i-19 1-30 0:55
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TasLe 3—(Contd.)

Seasons

. xg
NEM. W § SWM (9df

Character Group

(ix) Number of spikes ~ Regular

0 0-30 1-04 0-18 1-02
with more than two Irregular 0-21 1-34 2.67 1-17 '
female flowers Dwarf green 0 0¢-92 3-30 0-30
(per bunch) Dwarf orange 0 0-13 0-13 0-11

(x) Total number of Regular 36-81 35-18 34.68 37-86 612
spikes produced Irregular = 30-57 30-61 35-40 34.47
(per bunch) Dwarf green  29-89 30-59 30-45 28.36

Dwarf orange 13-03 19.43 30-27 23.45

(xi) Number of male Regular 203-30 203-59 212-07 199-47 45-380
flowers (per spike)  Irregular 132:75 152-20° 220:75 174-45
- Dwarfgreen 186-20 172:10 189-95 205-35
Dwarf orange 90-10 186-25 178-50 189-00

N.E.M. : North East Monsoon (September — November)

w : Winter "(December — February)
S : Summer (March — May)
S.W.M. : South West Monsoon (June — August)

with one female flower. The seasonal differences are mainly due to higher
means of characters in summer, except for sterile spikes. The number of
spikes with one female flower is higher in regular and dwarf green than in the
other two groups, but not the number of spikes with two and more than two-
~ female flowers. Therefore, the number of spikes with more than one female
flower is not necessarily a determinant of production in palms. - Stability appears
to be mainly due to number of spikes with one female flower and total ‘number
of spikes produced: per tree, while the total number of female flowers per bunch
has no bearing on production. The percentage sct is also higher in regular
bearers. - '

The interaction X* between the groups and seasons is very low indicating
no specific association between seasonal _production and genotypic groups, -
except in the mean number of male flowers per spike and number of sttrile
spikes. Therefore, by selecting genotypes having more number of spikes with
one female flower or at most two female flowers it is possible to stabilize yields
over scasons. The absence of such an association with other characters makes
it possible to get genotypes with the required combination of characters. The

higher means in summer for all characters is due to the emergence of more. .-

bunches which indirectly increases the number of female flowers and spikes and
reduces the proportion of sterile spikes. The relative proportion of spikes with ~
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- one, two and more than two female flowers appears to be similar in all the
four seasons with slightly higher values in summer for spikes with one female
flower. - :

Discussion

The results of the present investigation have shawn that the instability
in production is due to seasonal differences within e:;}mvmle some of
these seasonal differences could be reduced, selection for higher bunch production
during summer appears to provide stability for yield over years. The absence
of interaction between groups X seasons which could be due to the heterogeneity
within the groups can be considered as due to the wrong classification of materials
into these four groups. Moreover, the similarity of interaction indicates that
it is possible to select genotypes within each group with greater stability. Selec-\
tion should emphasise total number of bunches and number of spikes with one
female flower, both over the seasons and also in summer. The higher female
flower production affects the distribution of female flowers in spikes resulting in
greater proportion of spikes with more than one female flower. While the
number of spikes with two and more than two female flowers is high in irregular
bearers and dwarf green, the percentage of flowers set is low in these two groups
compared to regular bearers. Since the increase in spikes with two and more
than two female flowers adversely affects setting, higher female flower pro-
duction will be undesirable (Charles, 1961) and will only lead to exhaustion
of the plant resulting in reduction of female flower production in the succeeding
spadices.  Sampson (1923) also observed much steadier cropping in groups of
trees which produce fewer female flowers but at the same time set high propor-
tion of these. These trees, according to him, do not show seasonal*variation
to the same extent as the average trees. Therefore, selection for stability of
production within limits, rather than increase in female flower production,

. appears to be more important. Since differences between years are very small,
the repeatibility of this character appears to be high and any loss due to genetic
slippage may be low.

SuMMARY

The bearing tendency of coconut palms and associated yield components
was examined, for 48 palms, comprising tall regular bearers, tall irregular .
bearers, dwarf green and dwarf orange types, for a period of three years, for fixing
the criteria for selection of genotypes that give higher and stable yield. The -
_instability in production was found to be due to seasonal differences within each
year, The differences over years were mot significant. Number of spikes
with one female flower and total number of spikes contribute to greater .
stability of production than other characters studied. '
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