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ABSTRACT

The present investigation was conducted during the year 2020-21, wherein ten genotypes of cape
gooseberry were studied for correlation and path analysis using growth, flowering, fruiting and biochemical
parameters. The fruit yield per plant was significantly and positively correlated with stem thickness (0.955),
shoot number (0.610), leaf area (0.404), fruit weight (0.963), fruit length (0.226), fruit breadth (0.407) and fruit
volume (0.518). The earliness parameters viz., days to initiation of flowering (0.937), days for initial fruit set
(0.950) and days for fruit harvest (0.897) also showed positive and significant correlation with yield per plant.
On the other hand, the resistance to viral infection (-0.857) and resistance to fruit cracking (-0.576) showed
substantial negative correlations with yield per plant. The path coefficient analysis revealed the direct and
positive effect of plant height, fruit weight, fruit breadth and days for fruit harvest on fruit yield, thus
indicating the significance of these traits in cape gooseberry improvement. Fruit number, in conjunction with
fruit weight, fruit breadth and fruiting period, were the most important factors contributing to the main yield
component. Hence, these attributes should be prioritised in the breeding and selection programme for the

development high yielding genotypes of cape gooseberry
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INTRODUCTION

Cape gooseberry (Physalis peruviana L.) is
one of the most important minor fruit crop which
is highly nutritious and a good source of vitamins
and minerals. It belongs to genus Physalis of family
Solanaceae which is among the largest genera in
subfamily Solanoideae. Its name is derived from
the “Cape of Good Hope” of South Africa where it
was commercially grown (Chattopadhyay, 5). Being
an annual herbaceous crop, cape gooseberry is an
excellent alternative for the inter-space utilization
in perennial fruit orchards. Unfortunately, there is
no named variety available of this fruit in India,
and farmers are bound to grow the inferior type
of strains.

It is also rich in ascorbic acid, carotenoids and
pectin, and ripens at a time, when very few fruits are
available in the market. Considering the immense
potentiality, there is a need for improvement and the
development of varieties that are adapted to various
agro-ecological situations as well as specific end
uses. A thorough study about the amount of genetic
diversity present for various traits is required for the
successful crop improvement programme of cape
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gooseberry. Character association analysis is an
important tool that is being successfully utilized for
estimating the impact of various yield traits in different
strains leading to the selection of superior genotypes
to give a greater understanding into supplementary
traits under selection (Ekka et al., 7). Plant breeders
can use information about the relationship between
different traits like growth, earliness, yield and
quality to generate commercial varieties or hybrids.
Most of these traits are interrelated in desirable and
undesirable manner. Correlation coefficient analysis
determines the mutual relationship between various
traits, and helps in determining the component trait
on which selection can be made for improvement in
yield of the crop. Therefore, knowledge of desirable
and undesirable association between the various
traits can substantially aid in avoiding inversely
linked compensatory effects during selection. The
path coefficient analysis makes it easier to separate
the correlation coefficients into direct and indirect
contributions of various traits on specific yield. As a
result, it assesses the direct impact of one variable
on another. Such data would be extremely useful
in allowing a breeder to find significantly important
component traits of yield and use genetic stock
for improvement in a systematic manner, hence in
the present study, correlation coefficient and path
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analysis among various traits in cape gooseberry
were worked out.

MATERIALS AND METHODS

The present investigation was conducted at
Research Farm, Division of Fruit Science, Faculty of
Agriculture, Sher-e-Kashmir University of Agricultural
Sciences and Technology, Jammu during 2020-21.
Ten genotypes of cape gooseberry were procured
from Central Institute of Temperate Horticulture
(CITH), Srinagar as a basis of the plant material,
and evaluated in a Randomized Block Design with
three replications with standard package of practices.
Five plants were randomly selected and tagged in
each replication of the treatment for data collection.
Observations on growth, flowering behaviour, physical
parameters of fruit, biochemical parameters and plant
resistance to viral infection and fruit cracking were
recorded. Correlation coefficient and path analysis
were worked out according to procedure given by Al-
Jibouri et al. (1) and Dewey and Lu (6), respectively.
The data obtained were statistically analyzed using
windostat 9.3 version Software.

RESULTS AND DISCUSSION

The genotypic and phenotypic correlation
coefficients among twenty two parameters
presented in the Table 1 showed that genotypic
correlation coefficients were higher in magnitude
than the phenotypic correlation coefficients among
the parameters. The correlation coefficients were
estimated in order to estimate how fruit yield in
cape gooseberry is influenced by other component
parameters. The highest magnitude of genotypic
correlation coefficients showed a strong inherent
association between the various parameters in the
study of Johnson et al.(10) which also might be due
to the environment masking or modifying influence,
changing the expression of parameters and lessened
the phenotypic effect (Chandrasekhar and Reddy,
4). Some parameter combinations had very close
genotypic and phenotypic correlations such as TSS,
acidity and fruit weight with non-reducing sugar,
fruit weight with non-reducing sugar content, and
fruit length with ascorbic acid content, which could
be due to a reduction in environmental variances
(Dewey and Lu, 6).The dual nature of phenotypic
correlation, which is determined by genotypic and
environmental correlations, as well as the heritability
of the characters, resulted in a significant difference
between two types of correlations between any two
characters (Ara et al., 2).

Growth parameters viz., stem thickness, shoot
number and leaf area were positively correlated

with plant height, indicating the strong correlations
between the vegetative parameters. The coupling
phase of linkage produces a positive correlation,
while the repulsion phase of linkage produces a
negative correlation of genes controlling separate
traits. If there is no association, it means that the
genes are either far apart on the same chromosome
or on distinct chromosomes. Days to initiation of
flowering, days for initial fruit set and days for fruit
harvest were significantly and positively correlated
with stem thickness and shoot number, which
indicated the direct relation between earliness and
vegetative parameters. Days to initiation of flowering,
days for initial fruit set and days for fruit harvest
were positively correlated among themselves. These
results are in close proximity with the findings of
(Bernousi et al.,3; Mayavel et al., 13; Singh et al.,
18). Fruit weight was positively and significantly
correlated with fruit length, fruit breadth and fruit
volume whereas, it was negatively correlated with
plant height, because of the inverse relationship
between fruit weight and plant height, indicating the
strong competition for photosynthates. These results
are in conformity with the finding of Kumar et al. (
12) who noticed the significant positive correlation
of tomato fruit weight with pericarp thickness, fruit
length, stem end scar size and fruit diameter. Fruit
weight was positively correlated with earliness
parameters viz., days to initiation of flowering, days
for initial fruit set and days for fruit harvest. Trivesani
et al. (19) also observed the positive relationship of
fruit weight with equatorial fruit diameter and number
of seeds. Yield is the result of the interaction of
multiple component characters, and the surrounding
environment. Simple correlation analysis reveals
the nature and extent of the relationship between
two sets of metric characters. It would be feasible
to achieve genetic advancement in one character
by selecting the other of a pair of characters. In the
present study, the yield per plant was significantly
and positively correlated with stem thickness, shoot
number, leaf area, fruit weight, fruit length, fruit
breadth and fruit volume because all the growth and
fruit parameters contributed towards the high yield
and it was also positively and significantly correlated
with days to initiation of flowering, days for initial
fruit set and days for fruit harvest, while it showed
negative correlation with resistance to viral infection
and resistance to fruit cracking.

The data on genotypic path analysis is depicted
in Fig. 1 revealed the direct and indirect effects of
various attributes on fruit yield which was counted
as the dependent variable. Path analysis determines
whether the relationship between these parameters
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Fig. 1. Genotypic Path diagram showing effects of exogenous traits on fruit yield (kg/plant), curved headed arrows
shows correlations coefficients and straight line show direct effect.

and yield is due to direct influences on yield or indirect
effects through other component parameters. The
plant height showed positive and high direct effect
(0.491) on yield per plant, but had negative and high
indirect effect through shoot number (-0.568). Emdad
et al. (8) observed that, a positive direct effect (0.318)
of crown height on yield of strawberry per plant, while
negative direct effect (-0.198) on number of fruits per
plant. Therefore, for improvement of yield per plant,
plant height needs to be considered along with shoot
number. The shoot number had negative and high
direct effect (-0.221) on yield per plant, and also
negative and indirect effect through stem thickness
(-0.112), leaf area (-0.234) and fruit weight (-0.233).
The similar observations were recorded by (Islam
et al., 9) in tomato.The days taken for initiation of
flowering had positive and high direct effect (0.068)
on yield per plant, and also positive and high indirect
effect through days for fruit harvest (0.071). Days

for initial fruit set showed negative and high direct
effect (-0.301) on yield per plant and also negative
and high indirect effect through days for fruit harvest
(-0.323), days for initiation of flowering (-0.325) and
shoot number (-0.277). Hence, the indirect causal
components also need to be considered for selection.
Days for fruit harvest exerted positive and high direct
effect (0.636) on yield per plant and also positive and
high indirect effect through shoot number (0.664)
and days for initial fruit set (0.682). Similar trend is
also followed by fruit weight which showed positive
and high direct effect (0.808) on yield per plant, also
having positive and high indirect effect through fruit
volume (0.528), shoot number (0.851) and days
for fruit harvest (0.982). Meena and Bahadur (14)
stated the highest positive direct effect on the fruit
yield per plant by fruit weight in tomato, hence the
fruit weight can be used as an important trait for crop
improvement in tomato.
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The substantial positive and high direct effect
on yield per plant was shown by TSS and also had
the positive and high indirect effect through shoot
number (0.610), fruit length (0.226) and fruit breadth
(0.407). The similar results were also reported by
Joshi et al. (11), Paul et al. (15), Shashikanth et al.
(17) and Rajolli et al. (16). Acidity had positive and
high direct effect (0.4509) on yield per plant and
also positive and high indirect effect through shoot
number (1.528), fruit length (0.808) and fruit breadth
(0.720). Similarly, carotenoids showed positive and
high direct effect (0.156) on yield per plant and also
positive and high indirect effect through shoot number
(0.534) and days for fruit harvest (0.228).
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