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( ABSTRACT

Assessment of genetic variability is very essential for breeding programs aimed at the improvement of a desirable trait. The present
investigation was carried out with 14 inbreeds along with 04 checks evaluated in RBD design with three replications during Kharif
2024. Due to few composites and hybrids the sweet corn cultivation to limited to small areas in India which necessitated the
importance of developing sweet corn hybrids to meet the market demands with consumer preferences. Analysis of variance among
sweet corn genotypes revealed that allyield and yield-related traits were significant. Higher mean value in the desirable direction for
most of the traits under consideration was depicted by Misthi & CMVL Sweet Corn 1 checks and genotypes viz., SSCML 7, SSCML 8 &
SSCML 9. Higher estimates of GCV, PCV, heritability, and genetic advance was observed for the traits viz., weight of green cob with
husk, weight of green cob without husk and sweet corn length indicating the role of additive gene action. Priority should be given to
these traits in formulating selection strategies on the basis of these characters to realize better gains by selection. Association study
reveals that Plant height, weight of green cob with husk, sweet corn length and sweet corn girth exhibited significant correlation in
desirable direction with weight of green cob without husk. Days to fifty per-cent tasseling and silking depicted a negative significant
association with green cob weight without husk indicating that the selection of an early flowering trait with less ASI among
genotypes will show a positive impact on green cob weight. These attributes could be considered for the selection of high-yielding

sweet corn genotypes in formulating a breeding program.
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Introduction

Sweet corn (Zea mays L. var. saccharata)also called as sugar
corn, is one of the most valuable grain crops planted worldwide
across various environments. Sweet corn contains nutrients
such as starch, sugar, water-soluble polysaccharides, proteins,
vitamins, zeaxanthin, lutein and carotenoids [1]. There is
limited genetic diversity in hybrid sweet corn along with several
undesirable traits, like low germination, poor seedling vigour
and highly susceptible to pests and diseases [2]. The
performance of sweet corn hybrid is influenced strongly by
genotype as well as environmental factors [3]. The recessive
mutation at the sugary locus tends to accumulate 2-4 times
more sugar (i.e. about 12 to 14%) in the endosperm which is
highly water-soluble, making sweet corn different from normal
corn [4]. Therefore, it is very essential to evaluate the genetic
variation of the traits associated with yield.

Sweet corn is categorised into five groups on the basis of gene
mutation in the endosperm. The first category includes allelic
mutations ata sugary locus (sul) which is in normal sweet corn.
It produces a high amount of sugar with a very high starch
conversion rate after harvest if not provided with a cold storage
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facility (Singh, 2014). In the second category ie. sweet corn
cultivars with a mutation in the shrunken2 (sh2) gene there is
high sugar accumulation with a low starch conversion rate
which was observed in super sweet corn cultivars and was
suitable for long-distance transports and the development of
extra sweet corn cultivars. The third category comprises of
sweet corn cultivars with a mutation at se locus in sul genetic
background which made sweet corn more sugar-enhanced
corns, tender with extended shelflife and high sugar levels than
field corn. The fourth category includes a combination of
mutations viz., sul, sh2, and se which led to the development of
synergistic corn with balanced sugars and tenderness [5]. The
fifth category comprises of augmented shrunken sweet corn, a
new generation of shrunken sweet corn which is shrunken like
super sweet corn and tender, juicy like sugar enhanced (se)
types. Apart from tenderness and sweetness, sweet corn
cultivation gained importance among Indian farmers for green
fodder and green ear yield. However, to date only a few
composites and hybrids were developed by the public and
private sectors respectively [6] which has confined sweet corn
cultivation to small areas in India by both farmers and private
sectors to meet the rising market demand. This scenario
necessitated the importance of developing sweet corn hybrids
to meetthe market demands with consumer preferences.

The amount of variation in the genetic makeup of plants withina
population or between populations is known as genetic
variability which is influenced by several factors like mutation,
gene flow, crossing over and polyploidy.
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Breeding strategies for the improvement of any trait depends
upon the understanding of the genetic variability of a
population [7].

Sweet corn yield is influenced by several yield-contributing
quantitative traits. Therefore, association studies among these
traits are important to select elite genotypes in the breeding
program. Correlation describes the degree of relationship
between two variables and facilitates in indirect selection of
traits. It measures the relationship between two variables, with
correlation coefficients ranging from -1 to +1, where 0 indicates
no correlation [8, 9]. Assessing correlations among traits is
useful in designing and evaluating plant breeding programs, as a
positive correlation between two traits implies that increasing
one will likely improve the other. When more variables are
involved, the correlation co-efficient alone does not provide a
clear picture ofthe since correlation is affected by a third [10].
Therefore, Path analysis becomes the most valuable statistical
technique to establish the true relationship between variables
in terms of cause and effect. Partitioning of correlation co-
efficient into direct effect and series of indirect effects on
dependent character is called path analysis which assesses the
cause-effect relationship for an effective indirect selection. It is
widely used in plant breeding to determine the relative
importance of each parameter and to differentiate between
direct and indirect effects on outcomes [11, 12]. Thus,
association studies help in establishing the degree and direction
of a relationship between variables which is important for
formulating breeding procedures. Also, the knowledge of the
association between yield and its related traits improves the
efficiency of indirect selection. Thus, the present investigation
was taken up to determine the relationship between yield and
its related traits using correlation and path analysis for the
selection of potential inbred lines of sweet corn.

Materials and Methods

The experiment was conducted at the college farm, BAC Sabour
during Kharif 2024 in RBD with three replications. A total of 14
inbreeds along with 04 checks were evaluated for 09
quantitative traits viz., days to fifty percent tasseling, days to fifty
percent silking, plant height, ear height, weight of green cob
with husk, wt. of green cob without husk, sweet corn length,
sweet corn girth and TSS. Data was recorded from five plants per
row. A recommended package of practices was adopted to raise
healthy crops.

Resultand Discussions

From the analysis of variance of sweet corn genotypes, all yield
and yield-related traits were significant among the genotypes.
From the mean table (table 1) it can be depicted that the days to
fifty percent tasseling ranged from 52.67 to 60.67 with the mean
value of 56.00. Mishti was the best check for days to fifty percent
tasseling (55.33) while, the genotypes SSCML 8 (52.67), SSCML
2 (53.00) and SSCML 7 (53.33) flowered early. Days to fifty
percent silking ranged from 56.33 to 64.00 with an average
value of 60.04. Mishti was the best check for days to fifty percent
silking (59.67), while in genotypes SSCML 8 (56.63), SSCML 2
(57.00) and SSCML 7 (57.00), there was early silk emergence as
compared to the other genotypes under study. Plant height
ranged from 108.83 cm to 154.33 cm having mean of 128.57.
Mishti was the best check depicting plant height of 154.33 cm
while among inbreds SSCML 8 (127.67) & SSCML 11 (126.67)
depicted higher plant height. Ear height ranged from 42.00 to
83.00 (average 58.43).

The genotypes SSCML 10 (57.67) & SSCML 9 (55.00) depicted
more ear height while the best check was ASKH 4 (63.00). The
range of weight of green cob with husk (Kg) was from 18.92 to
9.17 with mean value of 12.82. Mishti (18.92) was the best check
while, the genotypes SSCML 7 (14.75) and SSCML 8 (14.43)
depicted higher mean value for weight of green cob with husk. A
Similar trend was noted for the eight of green cob without husk
(Kg). It ranged from 14.15 to 4.13 with an average of 7.09 Kg.
Mishti (14.15) was the best check while the best genotypes were
SSCML 7 (7.81) and SSCML 8 (7.55). Sweet corn length ranged
from 19.02 to 9.06 having mean value of 12.13 cm. CMVL Sweet
corn was the best check depicting the maximum cob length of
19.02 cm while the genotypes SSCML5 (12.61), SSCML 8 (12.55)
and SSCML (12.44) depicted more cob length than other
genotypes included in the study. Sweet corn girth ranged from
4.52 to 2.73 with an average value of 3.56. Mishti (4.52) was the
best check while, SSCML 11 (3.96) and SSCML 7 (3.68) were the
best genotypes depicting higher cob girth. The total soluble
solids (TSS) value ranged from 19.22 to 15.35 along with a mean
value 0f 17.94. CMVL Sweet corn 1 (18.50) was the best check for
TSS while the genotypes SSCML 3 (19.22) and SSCML 10 (19.00)
depicted higher TSS. For most of the traits under consideration,
Misthi & CMVL Sweet Corn 1 was the best check, while
genotypes viz,, SSCML 7, SSCML 8 & SSCML 9 performed well for
mostof the traits under consideration [13, 14, 15].

GCV and PCV (table 2) estimates were higher for the weight of
green cob with husk, weight of green cob without husk and
sweet corn length while, it was medium for traits viz, days to
fifty percent tasseling, days to fifty percent silking, plant height,
Ear height and sweet corn girth and low for total soluble solids.
Heritability was higher for all the traits under consideration.
The genetic advance was higher for plant height, ear height,
weight of green cob with husk, weight of green cob without
husk, sweet corn length and sweet corn girth. It was medium for
traits days to fifty percent tasseling and days to fifty percent
silking while, low for total soluble solids. The high, medium and
low PCV and GCV values indicate the potentiality with which the
characters express. However, GCV is considered to be more
useful than PCV for assessing variability since it depends on the
heritable portion of variability. Low to moderate GCV and PCV
values indicated the influence of the environment on these traits
and limited scope for improvement by selection. Heritability
estimates are the true indicators of genetic potentiality of the
genotypes which can be used as a tool for selection. However,
heritability estimates when considered in conjunction with the
predicted genetic gain form a reliable tool for selection. They
indicate the expected genetic advance of a character in response
to the certain selection pressure imposed on them. These
findings clearly indicate that the traits having higher heritability
coupled with genetic advance are governed by additive gene
action, therefore selection can be directly done on the basis of
these traits viz., plant height, ear height, weight of green cob
with husk, weight of green cob without husk, sweet corn length
and sweet corn girth. Priority should be given to these traits in
formulating selection strategies on the basis of these characters
torealize better gains by selection [13, 14, 15,16, 17].

The knowledge of inter-relationships present among various
characters is necessary when selection for simultaneous
improvement of these traits is applied. If two favourable
characters are associated, selection for one character will
automatically be good enough for the other. Correlation analysis
revealed that days to fifty percent tasseling depicted positive
and significant correlation with days to fifty percent silking
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(1.00) and ear height (0.40) while, significant and negative
correlation was found with weight of green cob without husk (-
0.36), sweet corn length (-0.38) and sweet corn girth (-0.41).
Days to fifty percent silking depicted a positive and significant
correlation with ear height (0.41) while negative and significant
association was found with weight of green cob without husk (-
0.33), sweet corn length (-0.35) and sweet corn girth (-0.37).
Plant height exhibited positive and significant association with
weight of green cob with husk (0.53), weight of green cob
without husk (0.73), sweet corn length (0.58) and sweet corn
girth (0.74). Ear height manifested positive and significant
association with weight of green cob with husk (0.30). Weight of
green cob with husk depicted positive and significant
association with weight of green cob without husk (0.88), sweet
corn length (0.74), sweet corn girth (0.73) and total soluble
solids (0.27). Weight of green cob without husk exhibited
positive and significant association with sweet corn length
(0.77) and sweet corn girth (0.97). Sweet corn length
manifested positive and significant association with sweet corn
girth (0.79) and total soluble solids (0.41). However, based on
the present study, it can be said that more emphasis will have to
be given for plant height, weight of green cob with husk, sweet
cornlength and sweet corn girth since these depicted significant
correlation in the desirable direction with weight of green cob
without husk [7, 15, 16, 17, 18, 19, 20, 21, 22, 23]. Days to fifty
percent tasseling and silking depicted a negative significant
association with green cob weight without husk indicating that
the selection of an early flowering trait with less ASI among
genotypes will show positive impact on green cob weight [16].
The non-significant association of TSS with green cob weight
without husk indicates the scope of developing hybrids having
higheryield along with higher sugar content [16].

Path coefficient analysis provides a more realistic picture of the
inter-relationship of various characters with seed yield per
plant since, seed yield is the complex character influenced by a
number of inter-related component traits. Days to fifty percent
tasseling showed negative direct effect on weight of green cob
without husk (-0.61) and it was negatively and significantly
associated with weight of green cob without husk (-0.36). It
exhibited a positive indirect effect via, plant height (0.04),
weight of green cob with husk (0.11), sweet corn length (0.23)
and sweet corn girth (0.25). Days to fifty percent silking showed
positive direct effect on weight of green cob without husk (0.51)
and was negatively and significantly associated with the weight
of green cob without husk (-0.33). It exhibited a positive indirect
effectvia, days to fifty percent tasseling (0.52), ear height (0.21)
and total Soluble Solids (0.61). Plant height depicted a positive
direct effect on weight of green cob without husk (0.05) and was
positively and significantly associated with weight of green cob
without husk (0.73). It exhibited a positive indirect effect vig, ear
height (0.03), weight of green cob with husk (0.03), Sweet corn
length (0.31), Sweet corn girth (0.04) and total Soluble Solids
(0.01). Ear height exhibited positive direct effect on the weight
of green cob without husk (0.18) and was non-significantly
associated with weight of green cob without husk (0.73). It
exhibited a positive indirect effect via, days to fifty percent

tasseling (0.07), days to fifty percent silking (0.67), plant height
(0.01), weight of green cob with husk (0.05) and total Soluble
Solids (0.04).

The weight of green cob with husk had a positive direct (0.36)
and significant correlation (0.88) with the weight of green cob
without husk. The positive indirect effect was depicted by the
traits viz.,, plant height (0.19), ear height (0.11), sweet corn
length (0.26), sweet corn girth (0.26) and total soluble solids
(0.98). Sweet corn length exhibited a positive direct effect (0.07)
and significant correlation (0.77) with the weight of green cob
without husk. It depicted a positive indirect effect via, plant
height (0.04), weight of green cob with husk (0.05), sweet corn
girth (0.57) and total Soluble Solids (0.03). Sweet corn Girth
manifested positive direct effect (0.56) and significant
correlation (0.79) with weight of green cob without husk. It
exhibited positive indirect effect via, plant height (0.41), weight
of green cob with husk (0.41), sweet corn length (0.44) and total
Soluble Solids (0.09). Total soluble solids had a negative direct
effect (-0.16) and non-significant correlation. So from the above
findings, emphasis on traits viz, plant height, weight of green
cob with husk, sweet corn length and sweet corn girth should be
given in formulating breeding strategies [22, 24, 25, 26, 27]. The
highest positive direct effect was depicted by sweet corn girth
indicating the direct selection on the basis of this trait will be
effective. Higher negative direct impact was depicted by days to
fifty percent tasseling which implies that an increase in days to
fifty percent tasseling will have direct impact on cob weight
without husk [28, 29]. This clearly indicates that some traits are
of prime importance in selection for improvement of green cob
yield and needs to be considered in formulating breeding
strategies for higheryield.

Conclusion

The evaluation of genetic variability among fourteen genotypes
revealed significant differences in yield and its attributes. The
PCV for all the observed traits were higher than GCV indicating
the notable influence of the environment on the expression of
the trait. Higher heritability coupled with higher genetic
advance was exhibited by the traits viz., plant height, ear height,
weight of green cob with husk, weight of green cob without
husk, sweet corn length and sweet corn girth. Priority should be
given to these traits in formulating selection strategies on the
basis of these characters to realize better gains by selection.
However, based on the correlation and path analysis, it can be
said that more emphasis will have to be given for traits such as
plant height, weight of green cob with husk, sweet corn length
and sweet corn girth since these depicted significant correlation
with higher direct effect in desirable direction with weight of
green cob without husk. Therefore these traits can be
considered for the selection of sweet corn genotype to realize
increased green cobyield.
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Table 4: Genotypic Path coefficient of weight of green cob without husk with other characters in eighteen sweet corn genotypes during kharif2024

Ch " Days to Fifty percent Days to Fifty percent Plant Height Ear Height Wt. of green cob with Sweet Corn Length Sweet Corn Total Soluble Solids
aracters Tasseling silking (cm) (cm) husk (Kg) (cm) Girth(cm) (%)
Days toFifty percent -0.61 0.52 -0.03 0.07 -0.06 -0.03 024 -0.01
Tasseling
D: Fi
2ys to Fifty percent -0.61 051 -0.01 07 -0.05 -0.03 -0.21 -0.02
Silking

Plant Height (cm)

0.04 -0.01 0.05

0.01

0.19 0.04 0.41 -0.01

Ear Height (cm)

-0.24 0.21 0.02

0.17

0.11 -0.01 -0.02 -0.37

Wt. of green cob with husk

0.11 -0.08 0.03

(Kg)

0.05

0.36 0.05 0.41 -0.04

Sweet Corn Length (cm)

0.23 -0.18 0.03

0.01

0.26 0.07 0.49 -0.07

Sweet Corn Girth(cm)

0.25 -0.19 0.04

-0.01

0.26 0.57 0.56 -0.03

Total Soluble Solids (%)

0.04 0.06 0.04

-0.04

0.10 0.029 0.88 -0.16
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