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ABSTRACT
The present study was carried out to assess the variability, heritability and genetic advance in forty nine elite

inbred lines of maize at Agricultural Research Station, Peddapuram. Analysis of variance revealed significant differences
among the genotypes for all the characters. Variability studies revealed that Phenotypic Coefficient of Variance (PCV) was
higher than Genotypic Coefficient of Variance (GCV) for all the characters studied. The characters, anthesis silking interval
recorded highest PCV (32.73) and moderate GCV (17.38) whereas, lowest PCV (5.10) and GCV (4.73) was recorded for days
to maturity. The traits, days to 50 per cent tasseling, days to 50 per cent silking, days to maturity, plant height and ear
placement height recorded a slight difference between PCV and GCV indicating less influence of environment on these
characters.  Whereas, traits like anthesis silking interval, kernels row -1, cob yield plant-1, grain yield plant-1 and protein
content registered wide variation between PCV and GCV suggesting more influence of environment on the expression of
these traits. High heritability (82.54) coupled with genetic advance as per cent of mean (27.29) was observed for ear
placement height, indicated that preponderance of additive gene action in controlling this trait. Further, high heritability
was recorded for the traits days to 50 per cent tasseling, days to 50 per cent silking, days to maturity and plant height.
Though these characters are least influenced by the environment, selection for improvement of such character may not be
useful. Whereas, the traits grain yield per plant and cob yield per plant exhibited higher genetic advance as per cent of
mean indicating that these characters are governed by additive gene effects and selection would be effective for the
improvement of these characters.

Keywords: Genetic advance as per cent of mean, Heritability and Variability.

Maize (Zea mays L.) is a versatile cereal crop
next to wheat and rice in the world. It belongs to the
tribe Maydeae and family Poaceae. The crop is native
to South America which is primary center of origin
whereas, China is the secondary center of origin. Plant
breeding starts with the creation of variability and
selection of variability generated by various natural
factors like mutations or artificial hybridization.
Estimation of genetic variability among the individuals
of a population in a crop is prerequisite for any breeding
programme as well as to adapt necessary and
appropriate selection techniques. For any character to
be easily selected, the trait must be highly heritable
and it should be transferable to the next generation
i.e. its genetic advance must be high. High heritability
coupled with high genetic advance are very important
for effective selection. For an effective selection,
choosing the genotype based on high heritability alone
is not reliable as it includes both genotypic and
environmental components. Hence, selection based on
high heritability coupled with high genetic advance
gives a reliable estimate rather than heritability alone.
The estimates of heritability would not be of practical
importance based on phenotypic expression and
emphasized the use of genetic advance along with

heritability (Jhonson et al., 1955). Keeping in view the
importance of aforesaid aspects, the present
investigation was undertaken to study the genetic
variability, heritability and genetic advance among the
maize inbred lines for yield and yield contributing traits.

MATERIAL AND METHODS
In the present study 49 elite maize inbred lines

including one check were evaluated during kharif,
2018-19 at Agricultural Research Station, Peddapuram,
East Godavari, Andhra Pradesh  in a simple lattice
design with two replications. Each entry was sown in
2 rows of 4 meter length with a spacing of 70 cm
between the rows and 20 cm between the plants. The
crop was raised as per recommended package of
practices. Observations like days to 50% tasseling, days
to 50% silking, anthesis-silking interval, days to
maturity were recorded on plot basis whereas plant
height, ear placement height, cob length, cob girth, cob
yield per plant, 100-grain weight, number of kernel rows
per plant, kernels per row, protein content and grain
yield per plant was taken from 5 randomly selected
plants of a plot. Vernier callipers was used to measure
the girth of the cob. The average of the data obtained
from five randomly selected plants was recorded for



that genotype in a plot. Lowry’s method was followed
for estimation of protein content. The titre values are
multiplied by the factor 6.25 recorded as percentage.
The data collected on all the characters were subjected
to standard statistical procedures of analysis of
variance for simple lattice design Rao (1952).
Phenotypic and genotypic coefficient of variation was
calculated as suggested by Falconer (1981).  Broad
sense heritability (Johnson et al., 1955), genetic
advance (Burton, 1952) and genetic advance as a
percent of mean (Johnson et al., 1955) were also
estimated.

RESULTS AND DISCUSSION
Genetic variability

The analysis of variance revealed the
existence of significant differences among the
genotypes for all the traits (Table 1) implying the
presence of considerable genetic variability among the
genetic material under present study. Thus, there is
enough scope for improvement of different traits
through selection. The mean, range, phenotypic and
genotypic coefficient of variation, heritability, genetic
advance and genetic advance as per cent of mean
(Table 2) of 49 genotypes including a check were
evaluated for yield and its attributing traits and quality
parameters. For all the traits under study, phenotypic
coefficient of variation values are slightly higher than
the genotypic coefficient of variation values indicating
that the characters were less influenced by the
environment. Therefore, these traits respond to direct
selection which may be effective in improving them.
High phenotypic coefficient of variability (PCV) 32.73
and genotypic coefficient variability (GCV) 17.38 was
registered for anthesis silking interval. Moderate
estimates of GCV (14.16) and PCV (15.59) recorded
for ear placement height. Whereas, low PCV and GCV
was recorded for days to 50% tasseling (7.19, 6.78),
days to 50% silking (7.05, 6.70), days to maturity (5.10,
4.73), cob girth (5.98, 3.89), kernel rows per cob (7.82,
5.21). These results were corroborated by the findings
of Priyanka et al. (2019), Belay (2018), Feurdosh et
al. (2017), Bisen et al. (2018) and Grace et al. (2018).
Moderate PCV and low GCV were observed for the
traits, plant height (10.79, 9.78), cob length (10.69,
63.33), number of kernels per row (11.19, 7.52), cob
yield per plant (15.54, 8.42), grain yield per plant (16.60,
9.70), 100-grain weight (11.03, 8.01) and protein
content (12.48, 8.15) indicating high influence of
environment on these characters. Similar results were
reported by Lakshmi et al. (2018), Belay (2017), Lad
et al. (2018), Varsha et al. (2018), Bisen et al. (2018),
Sravanti et al. (2017) and Shanthi et al. (2011).
Heritability and Genetic Advance

Five characters under investigation namely
days to 50% tasseling (89.10), days to 50% silking
(90.16), days to maturity (86.01), plant height (82.18)
and ear placement height (82.54) registered high
heritability indicating the scope for genetic
improvement by selection. Similar findings were
reported by Priyanka et al. (2019), Varsha et al. (2018),
Ferdoush et al. (2018). Whereas, the traits like cob
length (35.12), cob girth (42.28), kernel rows per cob
(44.35), number of kernels per row (45.17), grain yield
per plant (34.14), 100-grain weight (52.74) and protein
content (42.67) recorded moderate heritability
estimates. Low estimates of heritability in broad sense
were observed for two traits viz., anthesis silking
interval (28.21) and cob yield per plant (29.34). Among
all the traits, anthesis silking interval (58.65%), ear
placement height (27.29%), cob yield per plant
(23.69%) and grain yield per plant (25.30%) recorded
high genetic advance as per cent of mean. Remaining
all the traits except days to maturity (8.71%) exhibited
moderate estimates of genetic advance as a per cent
of mean. Knowledge on genetic advance coupled with
heritability is of utmost importance for reliable selection.
Characters exhibiting high heritability may not
necessarily be high in genetic advance and vice versa.
Future expected genetic advance as per cent of mean
indicates the mode of gene action in the expression of
a trait, which helps in choosing a suitable breeding
approach.

Among all the characters studied, ear
placement height exhibited high heritability (82.54)
coupled with high genetic advance as per cent of mean
(27.29) indicating that preponderance of additive gene
action in expression of this trait. The characters days
to 50% tasseling, days to 50% silking, plant height, and
days to maturity exhibited high heritability coupled with
moderate genetic advance as a per cent of mean.
Similar findings of high heritability coupled with
moderate genetic advance as a per cent of mean for
days to 50% tasseling and days to 50% silking were
reported by Najar et al. (2018). Moderate heritability
coupled with moderate genetic advance as a per cent
of mean were recorded for cob length, cob girth, kernel
rows per cob, number of kernels per row, grain yield
per plant, 100-grain weight and protein content
indicating that the expression of the trait is under the
control of non-additive type of gene action and
therefore, its response to direct selection would be poor.
In such situations, hybridization programme may be
rewarding. Similar results of moderate heritability
coupled with moderate genetic advance were reported
by Sharma et al. (2018) for cob girth and Jilo et al.
(2018) for number of kernels per row. Low heritability
coupled with moderate genetic advance as per cent of
mean was observed for anthesis silking interval. These
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