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ABSTRACT

The present research problem was carried out to assess the variability parameters, heritability,
genetic advance and correlations among various quantitative traits in maize inbred lines. A total of
69 inbred lines were evaluated in alpha lattice design with 2 replications at Winter Nursery Centre,
Hyderabad. ANOVA results displays genotypes were significantly different from each other. From
the results it was depicted that Phenotypic Coefficient of Variation (PCV) was higher than
Genotypic Coefficient of Variation (GCV) indicating the influence of environment. The traits, No. of
kernels per row, Cob weight, Grain yield per cob showed high GCV and PCV values likewise Days
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to 50% tasseling, Days to 50% silking and Days to 75% dry husk showed low GCV and PCV
values. Most of the characters showed high heritability and traits such as Plant height, Tassel
length, Ear length, No. of kernels per row, Cob weight and Grain yield per cob showed high GAM
and its values ranged from 21.5% to 101.30%. So, the traits such as No. of kernels per row, Cob
weight and Grain yield per cob can be used for further crop improvement in the breeding
programme. Of all the traits under study except, Days to 50% tasseling, Days to 50% silking and
Days to 75% dry husk showed positive significant correlation with grain yield per cob indicating
selection for the traits will enhance the grain yield whereas the excepted traits showed negative
significant association with grain yield per cob indicating selection for these traits is also essential

as it reduces duration of crop.

Keywords: GCV; PCV; heritability; genetic advance; correlation.

1. INTRODUCTION

Maize (Zea mays L.) is the 3@ most grown cereal
crop after wheat and rice in the world. Millions of
people depend on maize as a food source,
animal feed, and raw material for industries.
Additionally, maize is grown in over 170 countries
producing 1147.7 million MT over 193.7 Mha at
5.75 t ha! productivity [1]. It is reported that by
2050, the demand for maize will double in the
developing world at the same time yield is
severely limited due to various biotic and abiotic
factors [2]. In addition to this climate change
forecasts indicates substantial harm to
agricultural productivity and the inability of many
regions to achieve necessary long-term food
security improvements [3].

In order to meet the future challenges, plant
breeders will need all the genetic diversity that
they can get. Landraces and heirloom cultivars,
which are still grown by farmers all over the
world, have some of this diversity [4]. Crop
improvement in a population largely depends on
amount of genetic variability present among
individuals of population. Variability refers to the
presence of difference among the individuals of
plant population. Genetic variability is the most
important prerequisite for effective improvement
through both traditional and modern breeding
procedures.

Genetic variability is estimated with the help of
certain genetic parameters such as Genotypic
Coefficient of Variation (GCV), Phenotypic
Coefficient of Variation (PCV) and heritability.
Estimates of heritability give accurate information
about how faithfully a certain genetic trait will be
passed down to next generations. Heritability
estimates in  combination  with  genetic
advance are often more useful than heritability
estimates alone. However, it is not necessary

that a character showing high heritability may
also exhibit high genetic advance [5].

In addition to variability parameters, Correlation
study also has the potential to offer reliable and
beneficial insights into the nature, extent, and
direction of the selection process [6]. The
correlation coefficient helps in ascertaining the
extent of the association between two distinct
attributes and the degree to which these
attributes change together [7,8]. Grain yield is a
complex characteristic that is impacted by
various  morphological and  physiological
attributes [9]. Enhancing grain yield involves
grasping the correlated relationship between
yield and its elements, as well as identifying the
nature of the connection between them [10]. The
aim of the present study was to assess the
variability and correlation among various
quantitative traits in maize inbred lines.

2. MATERIALS AND METHODS
2.1 Location of Experiment

The experiment was carried out at Winter Nursey
Centre, Rajendranagar, Hyderabad. Winter
Nursey Centre, Hyderabad is in Southern
Telangana agro climatic zone of Telangana state.
Geographically, it lies at 17.19° N latitude, 78.24°
E longitude with an altitude of 542.6 meters
above Mean Sea Level (MSL). The rainfall of the
Research Station ranges from 606 to 853 mm.

2.2 Materials Used for the Experiment

A total of 69 inbred lines were used. They are
grown in alpha lattice design with two
replications, each replication consists of seven
blocks, and the spacing followed was 60 cm x 20
cm in a row length of 3m in Rabi, 2022-23 and
standard intercultural practices were followed.

3050



Oruganti et al.; Int. J. Environ. Clim. Change, vol. 13, no. 10, pp. 3049-3056, 2023; Article no.lIJECC.106529

2.3 Collection and Analysis of Data

Data was recorded on three randomly selected
plants for plant height, tassel length, ear length,
ear diameter, number of kernel rows per ear,
number of kernels per row, cob weight and grain
yield per cob in each replication. Flowering and
maturity traits i.e., days to 50% tasseling, days to
50% silking, Anthesis Silking Interval (ASI) and
days to 75% dry husk were recorded in each
replication. The data on all the characters were
subjected to standard analysis of variance
methods [11].

The phenotypic and genotypic coefficients of
variation [12], Heritability (broad sense) [5],
genetic advance [13], and genetic advance as a
percentage of the mean [5] were all calculated
using below formulas.

GCV (%) = Y229 % 100

x

PCV (%) = Y2? % 100

X
Heritability (h2) = j—z x 100

where: &2 g = genotypic variance, &2 p =
phenotypic variance and X= sample mean.

Genetic advance (GA) = (K) (V&2p) (h?)

where GA = expected genetic advance, K =
selection differential that varies depending up on
the selection intensity and stands at 2.056 for
selecting 5% of the genotypes, 5°p = phenotypic
variance and h2 = heritability (in broad sense).

Genetic advance as percent of mean (GAM) =
GA

— X 100

X

The Pearson correlation coefficient of growth,
yield and its attributing traits was worked out
according to the following formulae,

r= Yilxi—%) (yi-y)
Vi xi—02 VEii=9)?

where, r= Pearson correlation coefficient xi = x
variable, yi = y variable

2.4 Statistical Analysis

Excel 2010 was wused to process the
experimental data, while R-studio 3.5.0 was used
to analyse it in Alpha lattice design.

3. RESULTS AND DISCUSSION

Investigation at field were carried out to assess
the genetic variability and associations among

various quantitative characteristics in maize
inbred lines. The results were analysed and
discussed below, supported by prior research
evidence.

3.1 Genetic Variability

ANOVA results displays genotypes were
significantly different from each other except for
Anthesis silking interval which were represented
in Table 1.

Genetic variability results were presented in
Table 2. Based on the results all the characters
under investigation showed lower GCV values
compared to PCV values indicating that the
characters were influenced by environment. And
the results were classified into standard
categories into low (0-10%), moderate (10—20%)
and high (>20%) as given by Sivasubramanian
and Madhavamenon (1973). No. of kernels per
row, Cob weight and Grain yield per cob showed
high GCV and PCV values (20.68, 25.08; 47.26,
50.30; and 52.12, 55.25 respectively.). Likewise,
traits such as Days to 50% tasseling, Days to
50% silking and Days to 75% dry husk showed
low GCV and PCV values (6.88, 7.79; 6.28, 7.11;
and 2.98, 4.620) and moderate GCV and PCV
was shown by Plant height, Tassel length, Ear
length and No. of kernel rows per ear. The
remaining traits such as Anthesis silking interval
had moderate GCV and high PCV (11.49, 42.3)
and Ear diameter had low GCV and moderate
PCV (9.0, 12.23). The results were in
comparable to Kandel et al. [14, Magar et al.
[15], Nzuve [16], Mishra et al. [17],
Bharathiveeramani et al. [18] and Hefny
etal. [19].

The reliability of a trait for utilization in a breeding
initiative is assessed through its coefficient of
variation (CV), especially the genetic coefficient
of variation (GCV). In breeding programme, a
higher proportion of GCV in relation to PCV is
favoured. Traits like the number of kernels per
row, cob weight, and grain yield per cob exhibited
high values for both PCV and GCV.

3.2 Heritability and Genetic Advance

Form the results it was depicted that heritability
of traits can be grouped into low (< 30%),
moderate (30%-60%) and (> 60%) high as given
by Johnson et al. [5]. Most of the characters such
as Plant height, Tassel length, Days to 50%
tasseling, Days to 50% silking, Ear length, No. of
kernels per row, Cob weight and Grain yield per
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cob showed high heritability ranging from 61%-
81%, which were displayed in Table 2, and
moderate heritability was shown by Days to 75%
dry husk, Ear diameter and No. of kernel rows
per cob i.e., 41%, 54% and 46% respectively.
Whereas Anthesis silking interval trait showed
low heritability i.e., 7%. Likewise, GAM for all the
characters under investigation were displayed in
Table 2. They were classified into low (less than
10%), moderate (10 —20%), and high (greater
than 20%) Johnson et al. (1955). Characteristics
such as Plant height, Tassel length, Ear length,

No. of kernels per row, Cob weight and Grain
yield per cob showed high GAM and its values
ranged from 21.5% to 101.30% and moderate
GAM was shown by Days to 50% tasseling, Days
to 50% silking, Ear diameter and No. of kernel
rows per ear ranging from 11.42 to 14.77
whereas Anthesis silking interval and Days to
75% dry husk showed low GAM i.e., 6.42 and
3.96 respectively. The above results are on par
with Bharathiveeramani et al. [18], Mishra et al.
[17], Kharel et al. [20], Jilo et al. [21] and Rai et
al. [22].

Table 1. Analysis of variance for characters in maize

Source of variation Degrees of  Mean Sum of Degrees of Mean Sum of
freedom of squares dueto freedom of squares due to
Genotypes  Genotypes Replication Replication

Plant height 68 685.66** 1 0.50

Tassel length 68 28.54** 1 143.38**

Days to 50% tasseling 68 64.38** 1 78.38**

Days to 50% silking 68 59.58** 1 148.18**

Anthesis silking interval 68 3.35 1 11.02*

Days to 75% dry husk 68 36.67** 1 148.18**

Ear length 68 7.00%* 1 0.57

Ear diameter 68 0.29** 1 0.05

No. of kernel rows per ear 68 4.75%* 1 0.07

No. of kernels per row 68 49.32** 1 5.68

Cob weight 68 1657.40** 1 78.88

Grain yield per cob 68 1108.37** 1 8.38

*, ** Significant at 5 % and 1 % levels, respectively

Table 2. Estimates of various variability parameters for twelve quantitative traits

Trait Mean  &%g &%p GCV (%) PCV (%) Hbs (%) GA GAM
Plant height 113.51 317.74 367.91 15.70 16.89 86 34.12 30.06
Tassel length 2464 11.28 17.25 13.63 16.85 65 5.59 22.70
Days to 50% 77.14 28.21 36.16 6.88 7.79 78 9.66 12.52
tasseling

Days to 50% 81.31 26.09 33.48 6.28 7.11 77 9.28 11.42
silkling

ASI 4.16 0.22 3.11 11.49 42.3 7 0.26 6.42
DT75DH 110.13 10.77 25.89 2.98 4.620 41 4.36 3.96
Ear length 12.32 2.67 4.32 13.27 16.87 61 2.64 21.50
Ear diameter 3.51 0.10 0.18 9.00 12.23 54 0.47 13.64
NKRPE 11.77 1.51 3.23 10.46 15.26 46 1.73 14.77
NKPR 2159 19.95 29.36 20.68 25.08 67 7.58 35.12
Cob weight 58.97 777.16 880.23 47.26 50.30 88 53.96 91.49
Grainyield per 43.82 521.93 586.43 52.12 55.25 89 4439 101.30
cob

Where, & g= genotypic variance, > p= phenotypic variance, GCV= Genotypic Coefficient of Variation, PCV=
Phenotypic Coefficient of Variation, Hbs= Heritability broad sense, GA= Genetic Advance, GAM= Genetic
Advance as percent of Mean, ASI= Anthesis Silking Interval, DT75DH= Days to 75% Dry Husk, NKRPE= No. of
Kernel Rows per Ear, NKPR= No. of Kernels per Row
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Trait PH TL DFT DES ASI DT75DH EL ED NKRPE NKPR Cw GYPC
PH 1

TL 0.692** 1

DFT -0.177 -0.074 1

DFS -0.182 -0.108 0.996** 1

ASI 0.019 -0.331* -0.462**  -0.387** 1

DT75DH -0.236 -0.209 1.018** 0.998** -0.654** 1

EL 0.549** 0.522** -0.197 -0.164 0.440**  -0.267* 1

ED 0.378** 0.358** -0.49** -0.45** 0.635** -0.513** 0.622** 1

NKRPE 0.169 0.291* -0.575**  -0.537 **  0.644** -0.696** 0.356** 0.889** 1

NKPR 0.415** 0.429** -0.282* -0.227 0.701** -0.379** 0.763** 0.805** 0.596** 1

CwW 0.536** 0.527** -0.359 **  -0.327 **  0.497** -0.486** 0.861** 0.785** 0.649** 0.882** 1

GYPC 0.54 ** 0.515**  -0.383**  -0.354** 0.481* -0.498** 0.848* 0.778** 0.635** 0.884**  0.999** 1

Where, PH= Plant height, TL= Tassel Length, DFT= Days to 50% Tasseling, DFS= Days to 50% Silking, EL= Ear Length, ED= Ear Diameter, NKRPE= Number of Kernel Rows

per Ear, NKPR= Number of Kernels per Row, CW= Cob Weight, GYPC= Grain Yield per Cob
* ** Significant at 5 % and 1 % levels, respectively
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When a character is governed by additive gene
effects, it typically leads to increased heritability
and genetic advancement. Conversely, if non-
additive gene actions are responsible for
controlling a trait, it could lead to high heritability
but low genetic advancement. From the present
research results Plant height, Tassel length, Ear
length, No. of kernel rows per ear, Cob weight,
Grain yield per cob showed additive gene action
suggesting that selection for these traits increase
the grain yield of the crop whereas Traits such as
Anthesis  silking Interval displayed low
estimations of both heritability and genetic
advance due to their susceptibility to
environmental influence. As their gene action is
non-additive in nature selection for this trait is not
recommended.

3.3 Phenotypic Correlation Coefficient

Phenotypic correlation coefficient for all the traits
were estimated and displayed in Table 3. Most of
the traits such as Plant height (r= 0.54), Tassel
length (r= 0.51), Anthesis silking interval (r=
0.481), Ear length (r= 0.848), Ear diameter (r=
0.778), No. of kernel rows per ear (r= 0.635), No.
of kernels per row(r= 0.884) and Cob weight(r=
0.99) showed positive significant correlation with
Grain yield per cob among them Cob weight
exhibited the highest influence on Grain yield per
cob followed by No. of kernels per row then Ear
length among the attributed traits which indicates
selection for these traits will enhance the grain
yield, analogous results were obtained by Alvi et
al. [23], Bartaula et al. [24], Chinnadurai and
Nagarajan [25], Rajwade et al. [26] and Kharel
et al. [20]. Whereas Days to 50% tasseling, Days
to 50% silking and Days to 75% dry husk showed
negative significant correlation with Grain yield
[27,28] per cob which indicates selection for
these traits will reduce the duration of crop which
is also a major objective of any breeding
programme analogous results were reported by
Kharel et al. [20], Akshaya et al. [29] and Garko
et al. [30].

4. CONCLUSION

All the characters under present investigation
exhibited significant variation indicating that there
is a presence of genetic variation among maize
inbred lines. For all the characters under
investigation PCV is greater than GCV, indicating
the presence of environmental influence. Traits
such as No. of kernels per row, Cob weight and
Grain yield per cob exhibited high values for
GCV, PCV, Heritability and GAM indicating

selection for these traits will enhance the yield of
the crop. Most of the traits such as Plant height,
Tassel length, Anthesis silking interval, Ear
length, Ear diameter, No. of kernel rows per ear,
No. of kernels per row and Cob weight exhibited
positive significant correlation with grain yield per
cob indicating selection for the traits will enhance
the grain yield whereas Days to 50% tasseling,
Days to 50% silking and Days to 75% dry husk
showed negative significant association with
grain yield per cob indicating selection for these
traits is also essential as it reduces duration of
crop.
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