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Correlation and path coefficient analysis in the
F, populations in coconut
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ABSTRACT

An experiment was conducted to study the correlation among vegetative,
characters In the F, populations of Dwarf x Tall (Chowghat Orange Dwarf X West C
tralts viz, number of leaves on the crown, tolal leaves produced, number of spikelets,

reproductive and frult companaeni
oast Tall) coconut hybrids. The
number of female flowers per

inflorescence, total number of inflorescences produced, number of fertile inflarescences produced and per cent

nul sel after 90 days of pollination exhibited significant positive correlation with nut y
as major contributing characters. The characters viz., length of ten leaf scars on

ield and could be considered
the stem and petiole length

showed significant negative correlation with nut yleld. Path analysis indicated the high direct positive eflects on
nut yleld by number of fertile inflorescences produced, setting percentage after 90 days and moderate positive
direct effect of number of female flowers per inflorescence. Length of ten leaf scars, petiole length and spikelet
number showed a low negative direct effect on nut yield. Nut yield was moderately affected indirectly by number of
fertile inflorescences produced and leaves on the crown, total leaves produced and number of female flowers per

Inflorescence,
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INTRODUCTION

Coconut (Cocos nucifera L.) Is a monocotyledan
belonging to the order Palmae. It is the sole species in
the genus Cocos within the tribe Cocoldae. The wide
jiversity available in coconut has been widely used in
the crop improvement programmes and resulted in the
production of superior varieties and hybrids with
maximum heterosis. The heterosis of the F, generation
in coconut is well studied. But the research on the
behaviour of F, generation of the hybrids has not
received much attention and there are only few reports

on studies in the F, generation in coconut, These
studies have revealed segregation with respect to
pollination behaviour, fruit component characters etc.
The segregation for vegetative, reproductive and yield
characters of the palms is of great importance with
regard to selection for utilization in further breeding.
The study of the segregation pattern in the F,
populations of Dwarf x Tall (D x T) hybrids will provide
information about the consequences of selfing on the
characters of economic importance and determine the
possibility of developing lines combining the favourable
characters of dwarf and tall varieties in order to produce
a viable alternative to the hybrid. The present study
was conducted to assess the correlation among
vegetative, reproductive and fruit component
characters in the F, populations of D x T [Chowghat
Orange Dwarf (EEJD} X West Coast Tall (WCT)]
coconut hybrids.
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MATERIALS AND METHODS

The study was carried out at Central Plantation

Crops Research Institute (CPCRI), Kasaragod in the

F, populations of Dwarf x Tall (Chowghat Orange Dwarf

x West Coast Tall) coconut hybrids. The Dwarf x Tall
hybrid was released by CPCRI in the name of
Chandrasankara during 1985. Eighty one F, palms of
three F.s of COD x WCT (D x T) were used for the
sludy. These progenies were obtained by selfing three
D x T (F,) palms, HB 96, HB 111 and HB 136. The
progenies of these three F,s were planted In a.
randomized block design with three replications an
plot size of 9 palms in each replication during 1
and used for the study, Recommended pe 5
practices were followed for all the experimental pa
The observations on vegetative and rep fu
characters were recorded on all 81 palms (27
the data were subjected to statistical analysis
observations on flowering were recorded fror
2003 to December 2003. The detalls of inflore
emerging, number of female flowers pres
of the opening, number of nuts set after op
and number of nuts harvested from each
were recorded. Fruit component char
recorded on four mature nuts per palm
harvested during the month of "
after the harvest, the nuts were
The data were subjected to statisf
and Narayanan, 9; Dewey and L




on the stem and petiole length exhibited significant

RESULTS AND DISCUSSION

Cormalation coefficient (r) was worked '

nine characters (11 vegetative, 12 r&pmgg;::':;n::z
16 fruit compaonant characters) in the F populations aof
D x T hybrids o determine the nssuéla!inn exisling
among these traits. Among the characters studied,
leaves on the crown, total leaves produced, number of
spikelets, number of female flowers per inflorescence,
f?: number of inflorescences produced, number of
00, ye extibmeg SR PR e
i (Totie positive correlation with
Some of the characters viz,, length of ten leaf scars Yield. Among the characters studied, number of fertile
inflorescences and leaves on the crown, total leaves
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fertile inflorescences produced followed by per cem
set after 80 days. The number ol lemale flowers per
inflorescence had moderate direct effect on nut yield,
while the leaves on the crown and total leaves produced
showed negligible direct effects. Three characlers
showed direct negative effect on nut yield, viz., langth
of ten leal scars on the stem, spikelet number and
length of petiole. However, only the length of 1en leal
scars on the stem had low direct effect on nut yield
while the other two traits had negligible direct effects.
The residual effect was 0,555 and therelore path matrix

explains only the rest of the effect of these traits on

negative correlation with nut yield, The height of the produced and number of female flowers per
stem, breadth of the leaflet, length of inflorescence Inflorescence showed moderate positive indirect eflects
stalk, length of spikelet bearing portion, length of onnutyield. Number of fertile inflorescences and length
inflorescence, fruil length to breadth ratio and shell of petiole (-0.2058) together showed a moderate

thickness showed positive non-significant correlation
wnh_mld. The girth of the stem, length of leaflet bearing
portion, number of leaflets-left/right, length of leaflet,
wr of sterile inflorescences produced, fruit weight,
fn._nt length, fruit breadth, thickness of the husk at top,
middle and bottom, weight of husked nut, kernel
thickness, weight of kernel plus shell, weight of nut
water, weight of shell, weight of kernel, weight of copra
and weight of husk showed negative non-significant
correlation with nut yield.

The correlation coefficient of four vegetative and
four reproductive traits (selected on the basis of
significant r values) on nut yield were partitioned into  will produce more inflorescences and
direct and indirect effects by path coefficient analysis
(Table 2). The path coefficient analysis showed that
five traits had positive direct effect on the nut yield.
The highest direct effect was recorded by number of

negative indirect effect on nu
for the rest of the characters was negligible.

Nut yield in coconut is a complex character and
the knowledge of the association between nut yield
and other biometrical traits themselves will greatly help
in effecting selection for high yield. Characters viz.,
leaves on the crown, total leaves produced, number of
spikelets, number of female flowers per inflorescenca,
total number of inflorescences produced, number of

t yield. The indirect effect

fertile inflorescences produced and per cent set after

Table 1. Correlation coefficient of different characters for nut yield in the F, populations.

90 days exhibited significant positive correlation with
nut yield. Therefore, a palm producing more leaves

these

inflorescences with higher number of spikelets and
greater number of female flowers coupled with higher
setting percentage will naturally produce larger numbes
of nuts. Hence, these characters could be considered

X1 X2 X3 X4 X5 X6 X7 »B X9 X10

X1 1.000 -0.010  -0.146 0.469** -0.049 -0.100 -0.147  -0.121 0215 -0D.285*

X2 1.000 0507 -0.171 0.440*  0.290" 0.415 0448 0.182 0.483*

. X3 1000 -0.231* 0424 0.325" 0557 0567° 0009  0499™
X4 1000 -0173 -0.182  -0.408** -0.404** -0.128 -0.382"

X5 1.000  0.400* 0373 0351 0123  0.385"
i' X6 1.000 0.325* 0.384* -0.325" 0.383"
. X7 1000 0958 0.118  0696™
x8 1000 0079 0722
X9 1000  0.352"

X10 1.000

Significant at 5 and 1% level, respectively.

p =14,

h of 10 leal scars, X2 Leaves on the crown, X3 Total leaves produced, X4 Peticle length, X5 Number
Purrpe: of j=male flowers per inflorescence, X7 Total number of inflorescence, X8 Number of fer

X% Per vent set atter 90 days and X10 Nut yieid
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as major contributing characters to the nut yield. It is
also important that some of the characters viz., length
of ten leaf scars on the stem and petiole length exhibit
significant negative correlation with nut yield indicating
its importance in selection.

Prabhakaran et al. (10) have also reported that
the number of leaves is the major contributing factor
for variation in the nut yield in coconut and the selection
of palms for nut yield could be done effectively on the
basis of number of functional leaves. Liyanage (4)
observed positive significant correlation between
number of leaves produced during the first 40 months
and the yield of copra at the age of 13-14 years and
suggested that the selection of palms on the basis of
high leaf number is a quick method of identifying palms
of high breeding value. Narashimhayya and
Sukumaran (6) observed positive and significant
correlation between cumulative yield of nuts and
number of functional leaves on the plant 19 years after

planting. Nampoothiri et al. (5) reported that collar girth
and number of leaves in the coconut seedlings had a
positive significant relation with the yield of adult
coconut palms. Narayanan Kutty and Gopalakrishnan
(7) also showed that the number of leaves and length
of leaves significantly influenced the yield in coconut.
In the present study, among the reproductive
characters, number of spikelets, number of female
flowers per inflorescence, total number of
inflorescences produced, number of fertile
inflorescences produced and per cent set after 90 days
exhibited positive and significant correlation with the
nut yield. The number of inflorescences produced
showed positive and significant correlation with number
of leaves produced. Patel (8) reported significant
positive correlation for number of inflorescences
produced and nut yield in coconut. Kalathiya and Sen
(3) also reported that the nut yield in dwarf coconut is

significantly and positively correlated with number of
inflorescences produced and that the number of leaves
produced showed significant correlation with number
of inflorescences produced. They further reported that
the number of female flowers per spadix is significantly
and positively correlated with length of spadix, which
is in agreement with the observations in the present
study. Satyabalan et al. (11) observed a positive
correlation between yield and female flower production
except when the female flower production was high
The length of ten leaf scars on the stem showed
significant negative correlation with yield and also
negative non-significant correlation with percentage of
set after 90 days. This observation is in contrast o the
report by Jerard (2) that the leaf scars per one rnet_rla
of stem exhibited positive, significant correlation with
setting percentage. This may be due to the differential
nature of materials used, as Jerard (2) had used
different genotypes for the study, while in the present
study, the segregating F, populations obtained by

selfing F, hybrids were used. . : _
Path analysis for nut yield indicated high direcl

positive effects of number of fertile inflorescence
produced, setting percentage after 90 days, while
number of female flowers per inflorescence showe
moderate direct effect. The length of ten leaf scars o
the stem showed negative direct effect for nut yie
while the negative direct effect of petiole length
spikelet number on nut yield was negligible. The ind
effects for most of the characters studied
negligible. The indirect effects of number of |
inflorescences, leaves on the crown, total e
produced and number of female flowers
inflorescence on nut yield was positive and mod:
Further, the number of fertile inflorescences ton
with number of spikelets had a low positive in
effect on yield, while number of female flower:

Table 2. Path coefficient values for direct and indirect effects of selected characters on nut yield in the F, populat

X1 X2 X3 X4 X5 X6 i X8
X1 01099 00011 00161  -00515 00132 00110 00238 0005
X2 -0.0009 0.0865 0.0439 -0.0148 0.0387 0.0250 0.0157 0.0381
X3 -0.0103 0.0357 0.0705  -0.0163 0.0399 0.0229 0.0006 0.0299
X4 -0.0027 0.0010 0.0013  -0.0057 0.0023 0.0010 0.0007 0.0010
X5 -0.0614 0.2278 0.2883  -0.2058 0.5089 0.1953 0.0403 0.1786
X6 -0.0245 0.0712 0.0798  -0.0447 0.0943 0.2458 -0.0800 0.0982
X7 -0.0755 0.0640 0.0032  -0.0449 0.0279 -0.1144 0.3518 0.0432
X8 0.0005  -0.0041 -0.0040 0.0016  -0.0033 -0.0037 -0.0011 -0.0093

Residual effect = 0.5550,

xum;#uo!iomafacamnnstem,xzmavesnnmacmwn

of fertile inflorescence, X6 Number of female flow
. ers per

inﬂnmauanca. X7 Per cent

X3 Total leaves produced, X4 Petiole length, X5 Numbe”
set after 90 days and X8 Numbef
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inflorescence together with per cent nut set after 90 5. Nampoothiri, K.U.K., Satyabalan, K. and Mathew,

days showed a low negative effect an nut yield
Sindhumole and Ibrahim (12) reported that vegelative
characters had higher direct effect on coconut yield as
compared to reproductive characters. However, in the
present study reproductive characters showed higher
direct effect on nut yield. Sukumaran et al (13) also
reporied that the yield of nuts during the stabilized
period is influenced directly or indirectly by average
number of female flowers produced, number of
functional leaves and internodal distance at fixed mark,
Iptai leaf production upto three years after sowing and
time taken for flowering. In the present study, the length
of ten leaf scars on the stem showed direct negative
effect in contrary to the observations by Sukumaran et
al. (13). This contradiction may be due to the type of
mgtsriars handled and the wide segregation for stem
height in the F, populations. The characters, number
of inflorescences, leaves on the crown and per cent
sel after 90 days showed positive and indirect effect
on the nut yield. Based on the path analysis, it appears
that selection for types producing higher number of
inflorescence and higher number of female flowers
coupled with higher setting percentage will give higher
yield. Therefore, selection based on these criteria will
help in obtaining high yielding palms.
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