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Abstract

The present investigation was carried out to estimate the
extent of character association between fruit yield and 23
yield contributing and other traits of economic importance
among 67 genotypes of muskmelon (Cucumis melo L.) from
three horticultural groups (inodorous, cantaloupensis and
momordica). The experimental results revealed significant
differences among the genotypes for all 24 traits under study.
On the basis of yield and yield related attributes, 7 genotypes
viz., DM-162, DM-159, DM-143, DM-145, DM-31, and DM-
56 were identified as superior ones. The correlation
coefficients (phenotypic and genotypic) among different
quantitative traits along with fruit yield per plant exhibited
highly significant and positive association with average fruit
weight (0.92), fruit length (0.63), fruit width (0.58), flesh
thickness (0.57) and cavity length (0.56).Total soluble solids
showed highly significant and positive association with
days to first male flower opening (0.37), days to first fruit
harvest (0.36), total crop duration (0.36), days from
pollination to harvest (0.35), days to first pistillate flower
opening (0.29), vine length (0.27), flesh thickness (0.19) and
negative association with node to first male flower (-0.36),
cavity width (-0.33). Path coefficient analysis at genotypic
level revealed that total soluble solids had a direct positive
effect (0.003) and indirect effects via total crop duration
(0.582), average fruit weight (0.143) and negative indirect
effects via days to first fruit harvest (-0.529), cavity length (-
0.381), and days to first male flower (-0.120).

Keywords: Correlation, Path analysis, Yield, TSS, Cucumis
melo L.

Introduction

Muskmelon is an important cucurbitaceous vegetable
which holds coveted position among the different

vegetables. Itis highly relished as dessert because of its
attractive and unique aromatic musky flavor, sweet taste
and is being a rich source of vitamins and minerals and
widely grown vegetable in India. African continent
especially eastern region of south Sahara desert has been
generally regarded as the center of origin of Cucumis
melo, while India has been considered as an important
secondary center of diversity. However, recent studies
showed that cucumber and muskmelon both are of Asian
origin and wide diversity of wild species of Cucumis
melo L. exists in India and China as reported by Sebastean
et al. (2010). Available information on the nature and
magnitude of the genetic variation governing the
inheritance of quantitative character like yield and its
components is essential for effecting genetic
improvement. Efforts are being made to increase its
productivity by developing superior variety. Yield being
a complex quantitative character, depends on a number
of attributing traits. So the knowledge of association of
different components together with their relative
proportion indicates only the interrelationships of the
characters but do not furnish information on cause and
effects. This would aid in formation of efficient breeding
programme. Thus, a required consideration should be
given not only to yield but also to its contributing traits
for increasing the productivity of new variety. Therefore,
the present study was undertaken to generate the
information on correlation coefficient in muskmelon
genotypes which ultimately helps in developing the
superior varieties. The study was carried out to know
interrelations of 24 characters and to understand the
nature of direct and indirect effects of these characters
on yield.

Materials and Methods

The experimental materials consisted of 67 genotypes
from 3 horticultural groups (inodorous, cantaloupensis
and momordica) of melon including six commercial
varieties namely Durgapura Madhu, Kashi Madhu, Pusa
Madhuras, Hara Madhu, Arka Jeet and Punjab Sunheri.
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This experiment was conducted in a Randomized Block
Design with three replications during the spring–summer
season of 2014. The soil texture of the experimental
field was sandy loam with alkaline reaction and medium
fertility. Twenty plants per genotype in each replication
were maintained. The seeds were sown at a spacing of
2.0 m from row to row and 0.6 m from plant to plant
within a row. The recommended package of practices
was followed. Necessary plant protection measures were
carried out uniformly to safe guard the lines. The crop
was maintained properly till last harvest and observations
on growth, yield as well as yield contributing characters
were noted on five randomly selected plants. Data was
collected on five random plants per replication for 24
quantitative characters viz., node number of first
staminate flower, days to first staminate flower anthesis,
node number of first pistillate flower, days to first
pistillate flower anthesis, node to first fruit set, number
of fruits per plant, average fruit weight (kg), number of
primary branches per vine, vine length (m), days from
pollination to harvest, days to first fruit harvest, total
growth duration, fruit length (cm), fruit width (cm),
fruit shape index (cm), flesh thickness (cm), cavity
width (cm), cavity length (cm), rind thickness (mm),
seed length (mm), seed width (mm), seed shape index
and yield per vine (kg). The mature fruits at physiological
maturity were analysed for fruit and seed related traits.
The analysis of variance was carried out according to
the standard procedure suggested by Panse and
Sukhatme (1967). The correlation coefficients at
phenotypic and genotypic levels were estimated
according to methods suggested by A1-Jibouri et al.
(1958). The path analysis was done as per the procedure
outlined by Dewey and Lu (1959). Means of the
observations were subjected to correlation and path
analysis using statistical package SPAR version 2.0.

Results and Discussion

The analysis of variance revealed that all the 24
quantitative characters under study were highly
significant among the 67 genotypes. This indicates
presence of sufficient amount of variation for all the
traits and selection will be very effective in improving
these characters of economic importance. The
phenotypic and genotypic correlation coefficients
between different characters studied are presented in
Table 1. From the perusal of table in general the
magnitudes of genotypic correlation coefficients were
higher than phenotypic correlation coefficients in
majority of cases suggesting that genotypic correlations
were stronger, reliable and free from environmental
factors.

Yield per plant showed highly significant and positive
association for phenotypic and genotypic association
with average fruit weight (0.92, 0.93), fruit length (0.63,
0.67), fruit width (0.58, 0.61), flesh thickness (0.57,
0.60), fruit shape index (0.46, 0.50), days to first pistillate
flower opening (0.29, 0.33), days to first fruit harvest
(0.26, 0.29), total growth duration (0.25, 0.28) and vine
length (0.18, 0.22) but significant and positive association
for phenotypic and genotypic association with TSS
(0.14, 0.16). This suggests the possibility of
simultaneous improvement of these traits in improving
fruit yield per plant and higher yield with high TSS is
also possible. Similar results were reported by earlier
workers viz., Ramana (2000) in oriental pickling melon
for days to first female flower, fruit weight and fruit
length; total soluble solids; number of primary branches
per vine were reported by Reddy et al. (2007) in snap
melon, Hossein et al. (2012) in Iranian melon and Ibrahim
and Ramadan (2013) in sweet melon for average fruit
weight, flesh thickness, Choudhary et al. (2011) in
muskmelon for fruit weight and Ibrahim and Ramadan
(2013) in sweet melon for fruit length, and Yadav and
Ram (2002) in muskmelon  for fruit weight, length and
girth and Reddy et al. (2007) in snap melon for node to
first flowering, Prasad et al. (2004) in muskmelon for
days to first flowering. TSS was positively correlated
with days to male and pistillate flower opening (0.37,
0.39), days from pollination to fruit harvest (0.35, 0.37),
days to first fruit harvest (0.36, 0.38), total growth
duration (0.36, 0.38) and flesh thickness (0.19, 0.20)
but significant and positive association for phenotypic
and genotypic association with average fruit weight and
negatively correlated with cavity width (-0.33, 0.34). It
explained that late maturing genotypes had high TSS as
all traits related to maturity indicators showed positive
association with TSS and similar trend was also for
yield. Most of the genetic correlations were slightly
higher than the corresponding phenotypic correlation.
This was expected, in part, because the heritability
estimates were generally high which indicated the lesser
role of environmental contributions to the phenotypic
variation. Comparatively large difference between the
genotypic correlation coefficient and phenotypic
correlation coefficient was noted in some cases which
involved number of fruits per plant with average fruit
weight (-0.20, -0.11), days from pollination to fruit
harvest (-0.35, -0.24) and vine length with days to first
male flower (0.44, 0.59) and node to first male flower
with node to first pistillate flower (0.18, 0.32). This
was also obvious as number of fruits per plant had low
heritability estimate of 47.02% (Bhimappa and
Choudhary 2017). In these cases, the phenotypic
correlations are determined by the environmental
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contribution to the total variation in each trait and to the
environmental correlation. A phenotypic correlation that
is lower than the genetic correlation does not imply that
a negative environmental correlation is involved. A
negative environmental correlation is implied only when
the ratio of the phenotypic correlation to the genetic
correlation is less than the geometric mean of the
stabilities for the two traits (Searle 1961).

Based on overall results of phenotypic and genotypic
correlation, it is possible to breed desirable muskmelon
varieties combining high fruit yield, desirable fruit size,
round fruit shape, greater flesh thickness and above all
the TSS content in higher range (> 12%). It is generally
believed that large fruit size and high TSS content will
not go together. However, in the present investigation a
significant positive correlation was observed between
fruit size and TSS and between fruit yield and TSS both
at phenotypic and genotypic levels clearly demonstrated
no hindrance in combining high fruit yield, larger fruit
size and high TSS content in single genotype. It may be
mentioned here that although these correlations were
positive but the values were lower. Therefore, one has
to exert a strong selection pressure simultaneously for
these three characters in order to have a balanced
combination in a variety. There cannot be two opinions
of combining high yield and high TSS content in a single
cultivar of muskmelon but the opinion might differ with
respect to optimum fruit size which is largely determined
by consumer’s preference and most of the exotic
genotypes from inodorous and cantaloupensis group had
larger fruit size, high yield and TSS as well. In view of
the positive correlation between fruit size and TSS
content, it will be easier to combine high TSS content
with larger fruit size.

The estimation of direct and indirect effects of different
characters on fruit yield per vine is presented in Table
2. Genotypic and phenotypic path coefficient analysis
was carried out taking yield per plant as dependent
variable. The analysis revealed that number of fruitsin
Path analysis was explained for those characters only
which showed significant correlations with yield like
average fruit weight, fruit length, fruit width, flesh
thickness, cavity length, fruit shape index, seed width,
seed length, days to first female flower opening, days
to first fruit harvest, total growth duration and TSS.
Days to first male flower opening, node to first male
flower, node to first pistillate flower, number of primary
branches/plant and cavity length had direct negative
effect on fruit yield per plant. Hence, effects are nullified
by indirect positive effect by average fruit weight, flesh
thickness and made them to establish positive significant
association. Average fruit weight had high positive direct

effect on yield and also correlation was positive and in
this situation direct selection for the trait should be
practiced to reduce the undesirable indirect effect. It
clearly indicates that direct selection based on these
characters wouldbe effective for an increase in
yield.Similar results were reported by previous workers
viz., Ramana (2000) in oriental pickling melon for fruit
weight and fruit length, Rukam et al. (2008) and Singh
and Lal (2005) in musk melon for flesh thickness.
Therefore, direct selection for these traits would be
worthwhile for improvement of yield. In the present
study, the genotypes DM-162, DM-159, DM-143, DM-
145, DM-31, and DM-56 were found most promising
for higher fruit yield and also performed better fruit
quality traits under study. Correlation and path analysis
revealed that the traits like average fruit weight, fruit
length, fruit width, flesh thickness, cavity length, fruit
shape index, seed width, seed length, days to first female
flower opening, days to first fruit harvest, total growth
duration and TSS components were the important yield
contributing characters and should be given due
importance during selection as these characters had
positive direct effects on fruit yield and had significant
positive association with fruit yield. Residual effect of
0.04 implies that the total genotypic variability in yield
has been explained by the characters associated in the
study.

lkjka'k

[kjcwtk ¼dqdqfel esyks½ ds 3 vkS|kfud lewgksa ¼bUvksMjl]
dSUVkyqisfUll o ekseksfMZdk½ ls 67 izHksnksa ds e/; mit] mit
?kVdksa rFkk vkfFkZd egRo okys vU; xq.kksa dk lg lEcU/k Lrj Kkr
djus ds fy;s orZeku v/;;u fd;k x;kA izk;ksfxd ifj.kke ls
Li’V gqvk fd izHksnksa ds e/; lHkh 24 xq.kksa gsrq lkFkZd fofo/krk gSA
mit ,oa mit ls lEcU/k j[kus okys xq.kksa ds vk/kkj ij izHksnksa
tSls& Mh-,e-&162] Mh-,e-&159] Mh-,e-&143] Mh-,e-&145] Mh-
,e-&31 rFkk Mh-,e-&56 dks mÙke ik;k x;kA lglEcU/k xq.kkad
¼y{k.k iz:Ik o thu iz:i½ fofHkUu ek=kRed xq.kksa ds e/; izfr
ikS/k mit ds lkFk&lkFk mPp lkFkZd ,oa ldkjkRed lg lEcU/
k Qy Hkkj ¼0-92½] Qy yEckbZ ¼0-63½] Qy dh pkSM+kbZ ¼0-58] xqnk
eksVkbZ ¼0-57½ rFkk xqfgdk yEckbZ ¼0-56½] mPp lkFkZd o ldkjkRed
lEcU/k dks iznf”kZr fd;sA dqy foys; Bksl us eknk iq’Ik ds izFke
iq’iu ¼0-37½] izFke Qy rqM+kbZ ¼0-36½] dqy Qly vof/k ¼0-36½]
ijkx.k ls rqM+kbZ ds fnu ¼0-35½] eknk iq’iu ds fnu ¼0-29½] yrk
yEckbZ ¼0-27½] xqnk eksVkbZ ¼0-19½] mPp lkFkZdrk o ldkjkRed
lEcU/k iznf”kZr fd;s rFkk ik”oZ xkaB ij izFke uj iq’iu ¼&0-36½]
xqfgdk pkSM+kbZ ¼0-33½ ds lkFk _.kkRed lEcU/k iznf”kZr fd;sA
thu iz:Ik Lrj ij iFk xq.kkad fo”ys’k.k us Li’V fd;k fd dqy
foys; Bksl izR;{k ldkjkRed izHkko ¼0-003½ o vizR;{k izHkko }kjk
dqy Qly dky ¼0-582½] vkSlr Qy Hkkj ¼0-143½ ,oa _.kkRed
vizR;{k izHkko }kjk izFke Qy rqM+kbZ ds fnu ¼&0-529½] xqfgdk
yEckbZ ¼&0-381½ rFkk uj iq’iu ds fnu ¼&0-120½ ewY; izkIr gq,A
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