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Maize (Zea mays L.), the American Indian word for corn, in Indian common name makka
has various names in different part of world has its literal meaning “a product which
sustains life". It mainly produced in temperate regions of the western hemisphere and
China; Brazil and several countries in Europe etc. Its production is mainly dominated by
top five countries (US, China, Brazil, Mexico and Argentina) accounting for nearly 75%of
the world production (Kumar, 2008). In the present study 20 diverse varieties/genotypes
were grown in RBD design with three replications during Kharif 2015 to study the genetic
parameters viz. ANOVA, GCV, PCV, h2 and Genetic Advance (GA). The results indicates
that ANOVA for all the characters viz. cob weight, shelling %, moisture %, initial plant

Arilisls iy stand, final plant stand, cob count, days to 50% pollen shed, days to 50% silking, days to
Accepted: 70% dry husk, plant height, ear height are highly significant while grain yield showed
08 August 2018 significant values. The high GCV and PCV values were observed for grain yield, cob
Available Online: weight while moderate GCV and PCV values were shown by moisture %, days to 70% dry
10 September 2018 husk and cob count. High heritability coupled with high expected genetic advance in per

cent of mean was observed for grain yield, cob count, days to 70% dry husk, plant height,
and ear height. Conclusively PCV was higher GCV indicates that environmental role in the
expression of these traits.

Introduction

Maize (Zea mays L.), the American Indian
word for corn, in Indian common name makka
has various names in different part of world its
literal meaning “a product which sustains
life".

It mainly produced in temperate regions of the
western hemisphere and China, Brazil and

several countries in Europe etc. Its production
is mainly dominated by top five countries (US,
China, Brazil, Mexico and Argentina)
accounts nearly 75% of the world production
(Kumar, 2008). Its highest yield were obtained
in industrialized countries such as France and
the United states (both) 9.5 t/ha), Canada
(8.5t/ha), Argentina (7.5 t/ha), where the
production is highly mechanized and based on
well-developed crop cultivars, seed selection
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and adequate inputs, along with favourable
climate(including  irrigation) and  soil
conditions (Faostat, 2012).

Maize is the oldest cultivated crops no longer
capable of survival in the wild form and can
be grown only under cultivation. Maize (Zea
mays L.) is the only species in the genus Zea,
has its diploid chromosome number 2n=20.
Maize (Zea mays) an agronomically versatile
crop in India after rice and wheat. The Success
of any crop improvement or breeding program
depends upon the selection of suitable parents,
although knowledge of genetic variability,
heritability and type of gene action is very
essential. In addition, characters upon which
selection of parent is based on should be
known. Relatively higher estimates of
genotype coefficient of variation for straw
weight, grain weight, plant height, ear
placement, kernel rows per ear, number of
grains per row along with high heritability
suggests that selection can be effective for
these traits. Keeping this in view, the
presented studies were under taken to study
the genetic parameters of selected genotypes
of maize the nature and magnitude of genetic
variability, correlation and path coefficient
analysis between different traits of maize
genotypes with the following objectives to
estimate the nature and magnitude of genetic
variability, heritability and genetic advance for
yield and vyield components in maize
genotypes.

Materials and Methods

The present investigation of experiment was
conducted in a well prepared field during Rabi

2015-16 at Agriculture Farm, Nana Ji
Deshmukh ~ New  Agriculture  Campus,
Mahatma Gandhi Chitrakoot Gramodaya

Vishwavidyalaya, Chitrakoot, Satna (M. P.). A
germplasm  collection of 20 diverse
varieties/genotypes viz. GYH-0656, AH9001,
FH 3664, JH 31613, CMH 10-531, PMH-5-C,

Parkash-C, Siri -4527, HTMH 5202, DAS-
MH-105, X35D601, DKC9133, 1M8556,
CP.999, PRO-392, DKC9141(MI8539), PMH-
1-C, PMH-3-C, Seed tech 2324-C, BIO9681-
C of Maize constituted the experimental
materials comprised of early and late maturing
genotypes for the present study. These
genotypes were obtained from the Indian
Institute of Maize Research, 1.A.R.l. Campus,
and New Delhi.

The Experiment was conducted to evaluate the
twenty genotypes /varieties of maize under
normal soil and rainfed condition. The
experiment was laid out in Randomized Block
Design (RBD) with three replications during
Kharif 2015. The experiment was sown on
14™ July, 2015. Each treatment was grown in
4m long X 6 rows per plot spaced 45cm apart.
The plant to plant distance was maintained
30cm by thinning. Recommended agronomic
practices and plant protection measures were
adopted to raise a good crop. To take out the
observations five competitive plants from each
plot were randomly selected for recording of
observations on 12 characters. viz. Cob
Weight (kg), Shelling per cent, Moisture per
cent, Initial plant stand, Final Plant Stand, Cob
Count, Days to 50% pollen shed, Days to 50%
silking, Days to 70% dry husk, Plant height
(cm), Ear height (cm), Grain yield (kg/ha).
The analysis of variance for the design of the
experiment was carried out according to the
procedure outlined by Panse and Sukhatme
(1967). Heritability in broad sense (h?) was
calculated using the formula suggested by
Burton and de Vane (1953) and Genetic
advance was calculated by the method
suggested by Johnson et al., (1955).

Results and Discussion

Genetic potentiality of a genotype is measured
not only by mean performance but also on the
extent of variability. The magnitude of
genotypic and phenotypic variability helps a
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breeder for formulating successful breeding
programmes (Allard, 1960). The genetic
advance indicates the progress that can be
expected as result of exercising selection on
the pertinent population. Heritability and
genetic advance gives a reliable index of
selection value (Johnson et al., 1955). Plant
breeders commonly faced the problems during
handling of segregating populations and
selection procedures. Mean and variability are
the important factors for selection. Mean
serves as a basis for eliminating undesirable
crosses or progenies. Variability helps to
choose a potential cross or progeny since
variability  indicates the extent of
recombination for initiating effective selection
procedures. In the present investigation,
analysis of variance, GCV, PCV, Heritability
and genetic advance are discussed with
different heads.

Analysis of variance

Analysis of variance for the design of the
experiment  characters indicated highly
significant value for all the characters viz. cob
weight, shelling %,moisture %, initial plant
stand, final plant stand, cob count, days to
50% pollen shed, days to 50% silking, days to
70% dry husk, plant height, Ear height and
except grain yield(kg per ha) showed
significant. The mean sum of squares due to
replications, treatments and error are presented
in Table 1. Variance due to replication were
found non- signification for all the parameters
under study.

Genetic variability studies

The mean performances of genotypes for 12
characters with their general mean and range
for all the traits, GCV,PCV,CV % are
presented in Table 2. The genetic variability
present in the germplasm provides the raw
material for any plant breeding programme on
which selection acts to evolve superior

genotypes. Thus higher the amount of
variation present for character in the breeding
materials, greater is the scope for its
improvement through selection.

The phenotypic and genotypic coefficient of
variations were estimated to assess the
existing variability and presented in Table 2.
Indicates that high PCV& GCV was shown by
grain yield (kg/ha) with values 21.28 and
11.43, respectively. Moderate values of PCV&
GCV are shown by Cob weight (13.98),
(10.02) followed by moisture per cent (12.90),
(8.18), cob count values (9.22), (8.77), days to
70% dry husk showed values (9.95), (9.21)
and ear height (8.29) (7.11) respectively.

Whereas low values of PCV& GCV are
exhibited by shelling per cent (6.10) and
(4.86) followed by initial plant stand (3.79),
(3.17), final plant stand (4.80), (3.94), Days to
50% pollen shed (6.58), (5.17). Days to 50%
silking (7.75), (5.08) and plant height (7.23),
(4.82). In general the phenotypic coefficient of
variability (PCV) was higher than genotypic
coefficients of variability (GCV) indicates the
environment  influence  considerably in
expression of these traits. The similar results
were reported by Mansir Yusuf, (2010),
(Singh and Narayana, 2000), Devi, et al.,
(2013) and Ghosh, et al., (2014).

Heritability and genetic advance

Heritability estimate, that provides the
assessment amount of transmissible genetic
variability to total variability, happens to be
most important basic factor that determines
the genetic improvement or response to
selection. Heritability and genetic advance
values are presented in Table 3. However, the
degree of improvement attained through
selection is not only dependent on heritability
but also on the amount of genetic variation
present in the breeding material and extent of
selection procedure applied by the breeder.
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Characters Mean Sum of Squares
Replication Treatments Error
d.f. 2 19 38
[ cobwt (Kg) 8.02 14.84*** 3.56
2 shelling % 9.66 59.98*** 9.66
87 Moisture% 414 11.86** 3.93
[74 Initial Plant Stand 4.38 AL TR 5.23
8  Final Plant Stand 5.41 56.76%** 7.86
6 cob count 2.53 258.51*** 8.79
[ 7 Day to 50% Pollen Shed 10.29 22.88%** 3.91
[78  Dayto50% silking 4,55 YIRS 10.43
9 Day t070 % dry husk 14.56 242.75%%* 12.84
[710° " Plant Ht (cm) 28.38 444.99%** 130.94
[T Ear Ht. (cm) 16.13 118.19%** 12.70
rain yie a . . .
[ 270 Grain yield (kg/ha) 10546.61 49479.00* 22322.55
1 Genetic Parameters
1200.00 1.00
1000.00 S ° = 080 %
800.00 P L4 =3 ° 060 %
co000 [ . E - 0s0 &
. ._ wr
200.00 0.20 o]
0.00 0.00 =
D oo olo > > X IS % NS N N N
&F & € o & E L E
'\é\ S 5" = & < b(‘\ Lo Lo FF
C R I G I R
* RCHC <2 ) N & > &
4ECY 4GCV |4PCV |4 Genetic Advancement 5% @ h? (Broad Sense)

- Characters Grand mean
(*X) + SE (m)
[T cob wt (Kg) 19.35+ 1.09
7270 shelling % 84.22 +1.79
[78 " Moisture% 19.87 £ 1.14
47 nitial Plant Stand 109.94+ 1.32
"5 Final Plant Stand 102.34+1.62
6™ cob count 104.04+ 1.71
777 Day to 50% Pollen Shed 48.63+1.14
"8 Day to 50% silking 55.15+ 1.86
97 Day to70 % dry husk 95.03+ 2.07
[710° Plant Ht (cm) 212.42 +6.61
[[11 EarHt (cm) 83.42+ 2.06
7127 Grain yield (kg/ha) 8322.23+862.60

Range Coefficient of
Variation
Min. Max. GVC PCV
15.04 23.53 10.02 13.98
75.86 91.33 4.86 6.10
16.70 23.13 8.18 12.90
105.00 115.62 3.17 3.79
96.33 111.44 3.94 4.80
78.29 116.00 8.77 9.22
44.67 57.07 5.17 6.58
47.67 63.00 5.08 7.75
80.67 105.67 9.21 9.95
194.67 233 4.82 7.23
73.67 90.67 7.11 8.29
6335.99 10422.26 11.43 21.28
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9.75
3.69
9.97
2.08
2.74
2.85
4.07
5.86
3.77
5.39
4.27
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Table.3 Heritability (%) in broad sense, genetic advance and genetic advance in percent of
mean for 12 quantitative characters in Maize

S. Characters/Traits

1. Cob wt (Kg)
2 Shelling %
3 Moisture%
4 Initial Plant Stand
5 Final Plant Stand
6 Cob count
7 Day to 50% Pollen Shed
8 Day to 50% silking
9 Day to70 % dry husk
10 | Plant Ht (cm)
11 | Ear Ht. (cm)
12 Grainyield (kg/ha)

The parameter, genetic advance in per cent of
mean (GAM) is a more reliable index for
understanding the effectiveness of selection in
improving the traits because its estimate is
derived by involvement of heritability,
phenotypic standard deviation and intensity of
selection. Thus, heritability and genetic advance
in per cent of mean, in combination, provide
clear picture regarding the effectiveness of
selection for improving the plant characters.

The results revealed that heritability in broad
sense values were ranged from 28.85 per cent
for grain yield to 90.45 for cob count. High
heritability estimates were found for cob count
(90.45) and days to 70% dry husk (85.65), The
moderate heritability estimates were found for
ear height(73.46), initial plant stand (69.64),
final plant stand (67.47), shelling % (63.45),
days to 50% pollen shed (61.78) and cob weight
(51.37) while low estimates were found for
remaining characters viz. plant height (44.43),
days to 50% silking (42.99), moisture % (40.23)
and grain yield (28.85) characters.

The expected genetic advance in per cent of
mean ranged from 6.47 per cent for initial plant
stand to 17.56 per cent for cob count. High
estimates of expected genetic advance % of
mean values were found for days to 70% dry
husk (17.56) and cob count (17.18) followed by
cob weight (14.79), grain yield (12.65), ear
height (10.47) and moisture% (10.69) while low

Heritability (broad

Genetic advance

Genetic advance

sense) as % of mean
51.37 2.86 14.79
63.45 6.72 7.98
40.23 2.12 10.69
69.64 6.01 6.47
67.47 6.83 6.68
90.45 17.87 17.18
61.78 4.07 8.37
42.99 3.79 6.87
85.65 16.69 17.56
44.43 14.05 6.61
73.46 10.47 12.55
28.85 1052.76 12.65

expected genetic advance were found for days
to 50% pollen shed (8.37), shelling % (7.98),
days to 50% silking (6.87), final plant stand
(6.68), plant height (6.61) and initial plant stand
(6.47).

High heritability coupled with high expected
genetic advance in per cent of mean was
observed for grain yield, cob count, days to
70% dry husk, plant height, and ear height.
These findings was found in agreement with the
result of Singh (1990), Mahmood, et al., (2004)
for grain yield, Mangi et al., 2008), Ahmed et
al., 2007)for. high heritability value and low
genetic advance, Reddy, et al., (2013) for ear
height, grain yield per plant, plant height,
number of kernels per row and ear length,
Nzuve, et al., (2014) for ear height and plant
height and Reddy et al., (2016).
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