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ABSTRACT

The present study was undertaken during the rabi season of 2024–25 at the Regional
Agricultural Research Station (RARS), Lam, Guntur, Andhra Pradesh, to evaluate the extent of
genetic variability, heritability and genetic advance in maize (Zea mays L.) inbred lines. A total of
50 inbred lines comprising 48 test entries along with two standard checks (LM 13 and LM 14) are
assessed using alpha lattice design with two replications. Data was recorded on thirteen quantitative
traits encompassing phenological, morphological and yield-related parameters. Analysis of
variance revealed highly significant differences among the genotypes for all the traits studied
indicating the presence of considerable genetic variability. The phenotypic coefficient of variation
(PCV) exceeded the genotypic coefficient of variation (GCV) for all traits, reflecting the influence
of environmental factors on trait expression. High estimates of GCV and PCV were observed for
ear height, 100-kernel weight and grain yield per plant suggesting the existence of substantial
variability within the genetic material. Moderate variability was recorded for plant height, ear
length and SPAD chlorophyll meter reading, whereas relatively low variability was observed for
days to 50% anthesis, days to 50% silking and days to maturity. High heritability coupled with
high genetic advance as per cent of mean was recorded for plant height, ear height, number of
kernels per row, 100-kernel weight and grain yield per plant indicating the predominance of additive
gene effects and the potential effectiveness of direct selection for these traits. Moderate heritability
with moderate genetic advance was observed for ear length, ear girth, number of kernel rows per
ear and SPAD chlorophyll meter reading, suggesting the involvement of both additive and non-
additive gene actions.

Keywords: Maize, Genetic variability, GCV, PCV, Heritability, Genetic advance and
iinbred lines.

INTRODUCTION

Maize (Zea mays L.) is a cereal crop of
considerable global importance, contributing
significantly to agricultural productivity and
food security. It ranks second only to wheat in
terms of area under cultivation, while attaining

the foremost position in overall production and
productivity. After rice and wheat, maize is the
third most widely consumed cereal for human
use. The crop originated in South America and
is taxonomically classified under the family
Poaceae. Cytogenetically, it is a diploid species
with a chromosome complement of 2n = 20 and
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constitutes the sole representative of the
genus Zea (Korsa et al., 2024).

It is widely regarded to have originated
through a process of gradual selection from
its ancestral  progenitor,  teosinte (Zea
mexicana), a primitive grass indigenous to
Mexico and Guatemala. Being a C4 species,
maize possesses a highly eff ic ient
photosynthetic system, which underpins its
superior grain yield potential and enables its
cultivation across a broad spectrum of agro-
ecological environments (Khan et al., 2024).

Genetic variabi l i ty represents a
fundamental prerequisite for the success of
crop improvement programmes, as it forms the
basis for effective selection and facilitates the
optimal uti l ization and expansion of the
avai lable gene pool.  The magnitude of
variability in quantitative traits is commonly
evaluated using genetic parameters such as
the genotypic coefficient of variation (GCV) and
phenotypic coefficient of variation (PCV),
which also provide insights into the relative
contribution of environmental factors to trait
expression. Heritability serves as an estimate
of the proportion of total phenotypic variance
attributable to genetic factors and thereby
indicates the potential for transmission of traits
to subsequent generat ions. However,
heritability estimates alone may not sufficiently
predict the response to selection; hence, the
combined assessment of heritabil ity and
genetic advance is considered more
informative, as it provides a reliable indication
of the expected genetic gain and aids in the
formulation of effective breeding strategies
(Ghorpade et al., 2025).

MATERIAL AND METHODS

The experiment was carried out during
the rabi season of 2024–25 at the Regional
Agricultural Research Station (RARS), Lam,
Guntur, Andhra Pradesh (16.180° N latitude,

80.290° E longitude and 31.5 m above mean
sea level).The experimental material consisted
of 50 maize (Zea mays L.) inbred l ines,
comprising 48 test entries along with two
standard checks (LM 13 and LM 14), as
presented in Table 1.

The trial was laid out in an alpha lattice
design with two replications. Each replication
was divided into 10 blocks and within each
block, five inbred lines were allocated  following
appropriate randomization. Each genotype was
sown in two rows of 4 m length, maintaining a
spacing of 60 cm between rows and 20 cm
between plants within rows.All recommended
agronomic practices and necessary plant
protection measures were uniformly applied
throughout the crop growth period to ensure
proper crop establishment and maintenance.

Observations on pre- and post-harvest
traits were systematically recorded from ten
randomly selected plants per entry in each
replication. A total of thirteen quantitative
characters were evaluated, viz., days to 50%
anthesis, days to 50% silking, anthesis–silking
interval (days), days to maturity, plant height
(cm), ear height (cm), ear length (cm), ear girth
(cm), number of kernel rows per ear, number
of kernels per row, 100-kernel weight (g), grain
yield per plant (g) and SPAD chlorophyll meter
reading (SCMR).

The analysis of variance for individual
traits was carried out in accordance with the
standard statistical methodology prescribed by
Panse and Sukhatme (1978). The genotypic
and phenotypic coefficients of variation (GCV
and PCV) were est imated fol lowing the
approach proposed by Burton (1952). Broad-
sense heritability, along with genetic advance
expressed as per cent of mean, was computed
and categorized based on the cr i ter ia
suggested by Johnson et al. (1955). All
statistical analyses were performed using
INDOSTAT software (version 9.1).
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RESULTS AND DISCUSSION

Analysis of Variance

The analysis of variance revealed highly
significant differences among the inbred lines
for all the traits under investigation, indicating
the existence of substantial genetic variability
that can be effectively exploited in breeding
programmes (Table 2).

Genotypic and Phenotypic
Coefficients of Variation

Phenotypic coefficient of variation (PCV)
consistent ly exceeded the genotypic
coefficient of variation (GCV) for all the traits
evaluated (Table 3), suggesting a considerable
influence of environmental factors on trait
expression. High values of genotypic coefficient
of variation (GCV) and phenotypic coefficient
of variation (PCV) were observed for ear
height, 100-kernel weight and grain yield per
plant, indicating the presence of substantial
variability among the inbred lines under study.
These results are in conformity with earlier
findings reported by Reddy et al. (2022), Singh
et al. (2024) and Gogoi et al. (2025) for ear
height; Khan et al. (2024) for 100-kernel
weight and Pradhan et al. (2022), Rani et al.
(2022) and Sondarava et al. (2025) for grain
yield per plant.

Moderate values of genotypic coefficient
of variation (GCV) and phenotypic coefficient
of variation (PCV) were recorded for plant
height, ear length and SPAD chlorophyll meter
reading (SCMR), reflecting a moderate level
of variability among the inbred lines evaluated.
These results are in agreement with the
findings of Damtie et al. (2021), Pradhan et
al. (2022) and Reddy et al. (2022) for plant
height; Korsa et al. (2024), Singh et al. (2024)
and Gogoi et al. (2025) for ear length and
Sravani et al. (2021) (PCV value) for SPAD
chlorophyll meter reading (SCMR).

Low values of genotypic coefficient of
variation (GCV) and phenotypic coefficient of
variation (PCV) were recorded for days to 50%
anthesis, days to 50% silking and days to
maturity, indicating the presence of limited
variability among the inbred lines studied.
These results are in agreement with earlier
findings of Damtie et al. (2021), Pradhan et
al. (2022), Korsa et al. (2024), Gogoi et al.
(2025) and Sondarava et al. (2025) for days
to 50% anthesis and days to 50% silking and
Kinfe and Tsehaye (2015), Reddy et al. (2022),
Khan et al. (2024) and Samskrithi et al. (2025)
for days to maturity.

Heritability and Genetic Advance

High heritability coupled with high genetic
advance as a percent of mean was recorded
for traits such as plant height, ear height,
number of kernels per row, 100-kernel weight
and grain yield per plant. This combination
suggests the predominance of additive gene
action, indicating that direct selection would be
effective for the improvement of these traits.
These findings are in agreement with the
reports of Singh et al. (2024) for plant height;
Khan et al. (2024) for ear height; Patil et al.
(2016) for number of kernels per row; Rani et
al .  (2022), Reddy et al .  (2022) and
Veeravishnu et al. (2023) for 100-kernel weight
and Sondarava et al. (2025) for grain yield per
plant.

Moderate heri tabi l i ty coupled with
moderate genetic advance as a percent of
mean was observed for traits such as ear
length, ear girth, number of kernel rows per
ear and SPAD chlorophyll meter reading
(SCMR). This pattern indicates the influence
of non-additive gene effects in the expression
of these traits. The results obtained in the
present study are in conformity with the
findings of Reddy et al. (2022) for ear length
and ear girth; Patil et al. (2016) for number of
kernel rows per ear and Sravaniet al. (2021)
for SPAD chlorophyll meter reading (SCMR).
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Days to 50% si lk ing showed high
heritabi l i ty accompanied by low genetic
advance, indicating the involvement of both
additive and non-additive gene effects and
suggesting limited scope for improvement
through direct selection. Comparable results
have been reported by Reddy et al. (2022),
Korsa et al. (2024) and Gogoi et al. (2025). In
contrast, the anthesis–silking interval exhibited

moderate heri tabi l i ty with high genetic
advance, reflecting the combined influence of
additive and non-additive gene actions in its
inheritance. These findings are in accordance
with those of Reddy et al. (2022) and Khan et
al. (2024).

Moderate heritability accompanied by low
genetic advance as a percent of mean was
recorded for days to 50% anthesis and days

Entry Inbreds/ Source of
Genotypes the material

1 PL 22339 ARS, Peddapuram
2 PL 22344 ARS, Peddapuram
3 PL 22348 ARS, Peddapuram
4 PL 22351 ARS, Peddapuram
5 PL 22367 ARS, Peddapuram
6 PL 22373 ARS, Peddapuram
7 PL 22384 ARS, Peddapuram
8 PL 22389 ARS, Peddapuram
9 PL 22390 ARS, Peddapuram

10 PL 22393 ARS, Peddapuram
11 PL 22394 ARS, Peddapuram
12 PL 22406 ARS, Peddapuram
13 PL 22407 ARS, Peddapuram
14 PL 22408 ARS, Peddapuram
15 PL 22409 ARS, Peddapuram
16 PL 22410 ARS, Peddapuram
17 PL 22415 ARS, Peddapuram
18 PL 22422 ARS, Peddapuram
19 PL 22426 ARS, Peddapuram
20 PL 22429 ARS, Peddapuram
21 PL 22434 ARS, Peddapuram
22 PL 22439 ARS, Peddapuram
23 PL 22441 ARS, Peddapuram
24 PL 22448 ARS, Peddapuram
25 PL 23012 ARS, Peddapuram

Entry Inbreds/ Source of
Genotypes the material

26 PL 23030 ARS, Peddapuram
27 PL 23150 ARS, Peddapuram
28 PL 23153 ARS, Peddapuram
29 PL 23239 ARS, Peddapuram
30 PL 23042 ARS, Peddapuram
31 PL 23044 ARS, Peddapuram
32 PL 23058 ARS, Peddapuram
33 PL 23059 ARS, Peddapuram
34 PL 23066 ARS, Peddapuram
35 PL 23077 ARS, Peddapuram
36 PL 23089 ARS, Peddapuram
37 PL 23090 ARS, Peddapuram
38 PL 23091 ARS, Peddapuram
39 CML 72 CIMMYT
40 CML 425 CIMMYT
41 CML 451 CIMMYT
42 CML 474 CIMMYT
43 CML 574 CIMMYT
44 CML 575 CIMMYT
45 CML 577 CIMMYT
46 CML 581 CIMMYT
47 CML 582 CIMMYT
48 CML 595 CIMMYT
49 LM 13 PAU, Ludhiana
50 LM 14 PAU, Ludhiana

Table 1. List of inbred lines evaluated in the study Mean sum of squares

SAI UDAY YOGITHA  et al.



19

Ta
bl

e 
2.

 A
na

ly
si

s 
of

 v
ar

ia
nc

e 
fo

r 
13

 c
ha

ra
ct

er
s 

un
de

r 
st

ud
y 

in
 5

0 
in

br
ed

 l
in

es
 o

f 
m

ai
ze

 (
Ze

a 
m

ay
s 

L.
)

So
ur

ce
 o

f v
ar

ia
tio

n
DF

DF
A

DF
S

AS
I

DM
PH

EH
EL

EG
NK

PE
NK

PR
HK

W
GY

PP
SC

M
R

Re
pli

ca
tio

ns
1

42
.25

7.8
4

0.2
5

44
.92

59
7.5

1
22

.49
6.0

2
2.9

0
3.4

2
21

.72
16

.31
55

.25
35

.08

Tr
ea

tm
en

ts
49

19
.58

*
20

.06
**

0.3
2*

*
42

.08
*

12
00

.20
**

38
1.2

8*
*

7.4
7*

*
3.8

0*
*

3.7
7*

*
41

.65
**

16
3.4

2*
*

10
68

.19
**

55
.95

**

Bl
oc

ks
 w

ith
in 

re
pli

ca
tio

ns
18

8.5
4

5.6
9

0.1
0

25
.03

29
2.2

0
9.2

5
3.9

7
1.3

9
2.1

1
15

.97
7.7

4
24

.01
18

.79

Er
ro

r
31

10
.05

4.9
0

0.1
1

19
.36

26
0.8

1
12

.47
2.2

4
1.2

9
1.4

7
7.0

5
7.2

6
29

.81
15

.66

To
tal

99
80

.42
38

.48
0.7

8
13

1.3
8

23
50

.72
42

5.4
8

19
.70

9.3
8

10
.76

86
.39

19
4.7

1
11

77
.25

12
5.4

8

DF
: D

eg
re

es
 of

 fr
ee

do
mW

he
re

 * a
nd

 **
 si

gn
ific

an
t a

t 5
%

 an
d 1

%
 le

ve
l o

f s
ign

ific
an

ce
 re

sp
ec

tiv
ely

DF
A-

 D
ay

s t
o 5

0%
 an

th
es

is,
  D

FS
-D

ay
s t

o 5
0%

 si
lki

ng
,  A

SI
-A

nt
he

sis
 si

lki
ng

 in
te

rv
al 

(d
ay

s)
,  D

M-
Da

ys
 to

 m
at

ur
ity

, P
H-

Pl
an

t h
eig

ht
 (c

m
), 

EH
-E

ar
 he

igh
t (

cm
), 

 E
L-

Ea
r

len
gt

h (
cm

), 
EG

-E
ar

 gi
rth

 (c
m)

, N
KP

E-
Nu

mb
er

 of
 ke

rn
el 

ro
ws

 pe
r e

ar
, N

KP
R-

Nu
mb

er
 of

 ke
rn

els
 pe

r r
ow

, H
KW

-1
00

-k
er

ne
l w

eig
ht

, (
g)

,  S
PA

D 
Ch

lor
op

hy
ll M

et
er

 R
ea

din
g

(S
CM

R)
, G

YP
P-

Gr
ain

 yi
eld

 pe
r p

lan
t (

g)

to maturity, suggesting the predominance of
non-additive gene action in the expression of
these trai ts.  The observed moderate
heri tabi l i ty is l ikely attr ibutable to
environmental influences rather than inherent
genetic variability among the inbred lines,
indicating that direct selection may be less
effective for their improvement. These findings
are consistent with the reports of Pradhan et
al. (2022) for days to 50% anthesis and Kinfe
and Tsehaye (2015) and Patil et al. (2016) for
days to maturity.

CONCLUSION

The analysis of variance revealed
significant differences among the inbred lines,
while higher PCV than GCV for all traits
indicated environmental influence on their
expression. High PCV and GCV values for ear
height, 100-kernel weight and grain yield per
plant ref lected substant ial  variabi l i ty,
suggesting good scope for improvement
through select ion. Furthermore, high
heritability coupled with high genetic advance
for plant height, ear height, number of kernels
per row, 100-kernel weight and grain yield per
plant indicated the predominance of additive
gene action. Hence, these traits are heritable
and amenable to effect ive improvement
through direct selection.
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