
   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
4.

13
9.

22
4.

50
 o

n
 d

at
ed

 7
-F

eb
-2

02
3

Genetic Variability and Correlation Studies in Pomegranate 83

Genetic Variability and Correlation Studies in Pomegranate (Punica granatum L.)
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Central Institute of Temperate Horticulture, Srinagar-190 007 (Jammu & Kashmir)
I Division ofFloriculture, Medicinal andAromatic Plants, Sher-e-Kashinir University ofAgricultural Science & Technology,

Shalimar-191 121 (Jammu & Kashmir)
2 Division ofOlericulture, Sher-e-Kashmir University ofAgricultural Science & Technology, Shalimar-191121 (Jammu

& Kashmir)

Genetic variability studies in ten cultivars including one local check of pomegranate (Punica granatum L.) revealed
that phenotypic coefficient of variation (PCV) was higher than genotypic coefficient of variation (GCV) for all
the traits. High heritability coupled with high genetic gain were recorded for plant height, fruit volume, fruit set
percentage, acidity, gross fruit yield, rind weight and number of fruits/plant. Moderate to high heritability with
low genetic gain were observed for fruit diameter, rind thickness, rind weight. TSS, total sugars and juice content.
The genetic correlation were higher than corresponding phenotypic ones for most ofthe characters implying inherent
relationship among them. Gross fruit yield expressed positive and significant genotypic and phenotypic correlation
with fruit weight, fruit diameter, fruit volume, juice content, fruit set percentage and number of fruit/plant.

Key words: Correlation, Genetic variability, Pomegranate, Yield

Pomegranate (Punica granatum L.) locally known as
'Anar' belong to family Punicaceae. It is one of the
favourite table fruits of tropical and sub-tropical regions
of the world. It is highly valued for its delicious fruits
and possesses ornamental and pharmaceutical properties;
The species however, can adopt a wide range of agro­
climatic conditions. It is deciduous in low winter
temperature areas but evergreen or partially deciduous
in tropical and sub-tropical regions. However, its
production is very low and unstable. Systematic efforts
are lacking in genetic improvement of the crop.
Improvement in any crop depends on the magnitude of
genetic variability association between various characters
and the extent of transmission of characters from one
generation to the next. Therefore, it is essential to partition
the overall variability into its heritable and non-heritable
components, which will enhance the precision of
selection.

Gross fruit yield is a complex trait influenced by
several factors interacting with environment. Success of
any breeding programme for its improvement depends
on the existing genetic variability in the base population
and on the efficiency of selection. However, knowledge
on the inter-relationship of characteristics of a crop is of
paramount importance as it helps in selecting appropriate
components which would result in the improvement of
complex characteristics that are correlated with each other.
Hence, studies on genetic variability, and correlation
studies among various plant and fruit characteristics in

* Corresponding author

Indian J. Plant Genet. Resour. 19(1): 83-86 (2006)

pomegranate crop were conducted.

Materials and Methods

The plant material consisting of 10 pomegranate cultivars
including one Local check, viz. Kabuli Kandhari, Chawla,
Ganesh, Mridula, Jyoti. G-137, Dholka, Bedana,
Kandhari and Local check were used in the present
investigation. The experiment was carried out at Research
Farm of Central Institute of Temperate Horticulture
(CITH), Srinagar (Jammu & Kashmir) in a Randomized
Block Design with three replications during 2005. Six
year old plants were selected at a distance of 2.5 m x 2.5
m. The recommended cultural practices were followed
during the studies. Observations were recorded on fifteen
characteristics viz. plant height (em), plant spread (em),
days to first flowering, fruit weight (g), fruit diameter
(em), fruit volume (em!), rind thickness (mm), rind weight
(g), TSS (%), acidity (%), TSS/acid ratio, juice content
(%), fruit set (%) and number of fruits/plant and gross
fruit yield (kg/plant). The genotypic and phenotypic
coefficients of variation, heritability in a broad sense and
expected genetic gain as per cent of mean were calculated
by standard statistical procedure (Burton and De Vane
1953; Johnson et at., 1955). The correlation coefficients
were calculated by a method described by Singh and
Choudhary (1979).

Result and Discussion

The analysis of variance for fifteen quantitative characters
revealed that mean sum of squares were significant for
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all. Based on the mean performance of fruit yield, cv.
Dholka was found higher yielder followed by Bedana,
Kandbari, Kabuli Kanhdari and G-137 (Table 1). The
range and mean values revealed higher variation for plant
height, plant spread, fruit weight, fruit volume and rind
weight while as for rest of the traits it was medium to
low. A perusal of the data depicted in Table 2 revealed
that phenotypic coefficient of variation (PCV) and
genotypic coefficient of variation (GCV) were high for
gross fruit yield, fruit set, number of fruits/plant, acidity
and fruit volume. The low PCV and GCV were observed
in traits viz. TSS, juice content and fruit diameter. The
remaining traits showed medium range ofPCV and GCv.
Thi·s indicated that the characters showing higher
magnitude of coefficient of variation offer a better
opportunity for improvement through selection. These
results are in broad conformity to those of Manohar et
at. (1981) and Meena et at. (2003).

The estimates ofheritability indicate the effectiveness
with which selection can be expected to exploit the
existing genetic variability (Burton and Devane (1953);
Johnson et at. (1955). In the present study, generally
estimates of heritability were high for all the characters.
Fruit diameter, plant height, fruit volume, rind weight,
plant spread, gross fruit yield, number of fruits/ plant,
fruit set, days to first flowering and fruit weight recorded
the highest heritability while the other traits showed low
to moderate heritability. High heritability in broad sense
indicated that large proportion of phenotypic variance
was attributed to the genotypic variance and that

difference for these characters among the cultivars were
real and traits were less influenced by the environment
and selection based on phenotypic performance for these
traits would be effective. The results obtained from the
present study are in agreement with the findings of Attri
et at. (1999), Pandey and Bist (1998) and Meena et at.
(2003).

Heritability is not an absolute parameter because it
could be high even when genetic variance is low.
However, expected genetic gain can be high only if the
genetic variance is high (Allard, 1960). Burton (l953)
advocated that GCV along with heritable estimates would
furnish a better picture of the amount of progress
expressed by phenotypic selection. The characters
exhibiting comparatively lower heritability accompanied
by low genetic gain indicate that dominance or epistatic
effects are of considerable value for these characters and
hence little improvement in these characters is possible
through selection. The results are in accordance with the
findings of Panse (1957). The expected genetic gain (%
of mean) was high for gross fruit yield, fruit set, number
offruits/plant, acidity, fruit volume and plant height. High
genetic gain for acidity and low for TSS was reported by
Manohar et at. (1981) and Meena et at. (2003). The results
also coincide with the findings ofPandey and Bist (1998).

The GCV estimates are useful in studying the extent
of variability in different characters as it measures the
range ofgenetic variability. The high values of heritability
coupled with high GCV and expected genetic gain were
observed for gross fruit yield, fruit set, number of fruits/

Table 1. Range, mean, variance, coefficients ofvariation, heritability and expected genetic gain for different important characters in pomegranate

Character Range General Variance Coefficient of Heritahility Expectcd
mean variation (%) in hroad genetic

sense (%) gain (%)

Genotypic Phenotypic Genotvpic Phenotypic of mean)

Plant height (cm) 85.77-180.99 132.48 850.03 861.51 22.01 22.05 98.7 45.03

Plant spread (cm) 79.20-135.33 II 4.99 332.48 334.30 15.86 16.14 96.6 32.09

Days taken to tirst flower opening 50.00-76.66 59.06 59.84 66.00 13.10 13.75 90.7 25.68

Fruit weight (g) 111.29-232.92 181.15 1375.36 1522.68 20.47 21.54 90.3 40.08

Fruit diameter (cm) 5.77-7.65 6.88 0.32 0.33 8.29 8.34 98.8 17.00

Fruit volume (cm) 100.80-234.85 173.74 1688.43 1711.86 23.65 23.81 98.6 48.38
Rind thickness (mm) 2.94-4.24 3.76 0.28 0.40 14.10 16.83 70.2 24.44
Rind weight (g) 50.57-75.20 64.80 96.37 97.83 15.15 15.26 98.5 30.97
TSS (%) 13.72-15.85 14.99 0.50 1.07 4.72 6.90 46.8 6.66
Acidity (%) 0.43-0.82 0.54 0.02 0.03 26.09 28.57 83.4 49.27
TSS/ acid ratio 19.43-34.87 28.99 26.60 42.76 17.78 22.55 62.2 28.89
Juice content (%) 42.23-50.93 47.81 9.57 10.76 6.47 6.86 88.9 12.56
Fruit set (%) 26.15-67.46 39.74 219.56 241.79 37.25 39.13 90.5 73.19
Number of fruits plant" 14.21-43.10 216.34 82.46 89.15 34.48 35.85 92.5 68.29
Gross fruit yield (kg/plant) 1.57-9.38 5.01 6.13 6.62 49.27 51.20 92.6 97.69

Indian J. Plant Genet. Resour. 19(1): 83-86 (2006)
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plant and acidity. This might be attributed to additive gene
action controlling their expression and phenotypic
selection for their amelioration could be brought about
by simple method like mass selection or bulk method
after hybridization in early generations. Moderate to high
estimates of heritability accompanied by low GCV and
expected genetic gain were noticed for TSS,juice content,
fruit diameter and days taken to first flowering. It may
be inferred that these characters were conditioned by non­
additive gene action and high genotypic environment
interaction. The heritability is being exhibited due to
favourable influence of environment rather than the
genotypic and simple selection would be rewarding. The
present results confirm to those of Rekha and Prasad
(1993) and Meena et at. (2003).

Correlation coefficients of important economic
characters between gross fruit yield and its component
traits were estimated at genotypic (g), phenotypic (p) and
environmental (e) levels (Table 2). In the present study,
the genotypic correlation coefficients were higher in
magnitude than their respective phenotypic ones for most
of the associations. This suggested that there was inherited
relationship between the traits under study and
environment had not played much sole in reducing their
actual association. From these association, it appeared
that gross fruit yield was significantly and positively
correlated with fruit weight, fruit diameter, fruit volume,
juice content, fruit set and number of fruits/ plant. Positive
association of plant height with plant spread have also
been reported by Ram Asrey and Shukhla (2003) and
fruit weight with fruit diameter by Pandey and Bist
(1998).

Fruit weight and number of fruits have an important
contribution to gross fruit yield. In the present
investigation, fruit weight had positive and significant
correlation with fruit diameter, fruit volume, juice content,
fruit set and number of fruits/plant and gross fruit yield;
fruit diameter and volume with fruit volume (only for
fruit diameter), rind weight, juice content, fruit set,
number of fruits/plant and gross fruit yield; juice content
with fruit set, number of fruits/plant and gross fruit yield;
fruit set with number of fruits/plant and gross fruit yield;
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and number of fruits/ plant with gross fruit yield. Verma
et at. (2002) in strawberry reported positive correlations
of fruit weight with fruit diameter and fruit volume.
Results of present study showed that plant height, fruit
weight fruit diameter, fruit volume, juice content, fruit
set and number of fruits/plant had positive significant
correlation with gross fruit yield. Hence, these characters
contribute towards the yield efficacy of a pomegranate
plant. Therefore, these characters are ideal criterion for
selection of pomegranate crop regarding yield.
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