
 Received: 03rd Jan-2014                                      Revised: 05th Jan-2014                 Accepted: 18th Jan 2014 
Research article 

ESTIMATES OF VARIABILITY, HERITABILITY AND GENETIC ADVANCE IN CERTAIN 
INBREEDS OF MAIZE (Zea mays, L.) 

V. Nataraj1, J. P. Shahi2 and D.Vandana3 

1Ph.D. Scholar, Department of Genetics and Plant Breeding, Institute of Agricultural Sciences, Banaras Hindu 
University, Varanasi 221005                                                                                      

2Professor, Department of Genetics and Plant Breeding, Institute of Agricultural Sciences, Banaras Hindu University, 
Varanasi 221005                                                                                              

3M.Sc. Ag, Department of Genetics and Plant Breeding, Acharya N.G. Ranga Agricultural University, Rajendranagar, 
Hyderabad-30 

ABSTRACT: Genetic variability, heritability (broad sense) and genetic advance were studied in 39 inbreeds of 
maize. The data were recorded on twelve quantitative traits viz., days to 50% silking, days to 50% tasseling, plant 
height (cm), ear height (cm), ear length (cm), ear diameter (cm), ear weight without husk (g). ear weight with husk 
(g), number of kernel rows per ear, number of kernels pr row, 100-seed weight and grain yield per palnt (g). 
Significant differences among the genotypes were observed for all the characters under study. The phenotypic 
coefficient of variation (PCV) and genotypic coefficient of variation (GCV) were highest for characters namely, ear 
weight without husk, ear weight with husk, number of kernels per row, 100 grain weight and grain yield per plant 
suggesting that these characters are under the influence of genetic control. High values of heritability coupled with 
high genetic advance as per cent of mean was noticed  for traits viz., grain yield per plant, ear height, plant height, 
number of kernels  per row, number of kernel rows per ear, ear length, 100 grain weight, ear weight with husk and 
without husk indicating their effectiveness in selection. 
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INTRODUCTION 

Genetic variability is the pre requisite for any crop improvement programme. Improvement in any trait depends solely 
on the amount of variability present in the base material for that trait. The study of genetic parameters like genotypic 
coefficient of variation, phenotypic coefficient of variation, heritability, genetic advance and genetic advance as per 
cent of mean provides a clear cut idea about the extent of variability present in a plant population and a relative 
measure of efficiency of selection of genotypes based on phenotype in a highly variable population. The aim of this 
study is to work out the magnitude and extent of genotypic and phenotypic coefficient of variation, heritability, 
genetic advance and genetic advance as per cent of mean in thirty nine inbreds of maize (Zea mays, L.) for twelve 
quantitative characters under Genetic advance as per cent of mean was also high for grain yield per plant, ear height, 
plant height, number of kernels  per row, number of kernel rows per ear, ear length, 100 grain weight, ear weight with 
husk and without husk, under Varanasi condition. 

MATERIALS AND METHODS 
The experimental materials consisted of 39 diverse germplasm of maize obtained from all the All India Co-ordinated 
Maize Improvement Project, Department of Genetics and Plant Breeding, Institute of Agricultural Sciences, Banaras 
Hindu University, Varanasi. The details are presented in Table 1. Thirty nine genotypes were sown on 10th December, 
2011 in Randomized Block Design with three replications. Each entry was sown as single row of 3 meter length with 
row-to-row and plant-to-plant distance of 60 cm and 20 cm respectively. Initially two seeds per hill were sown and 
later on one plant was thinned to maintain single plant per hill. Two border rows were also planted to avoid the border 
effect. The crop was raised as per the recommended package of practices. . The observations on twelve quantitative 
characters namely days to 50% silking, days to 50% tasseling, plant height (cm), ear height (cm), ear length (cm), ear 
diameter (cm), ear weight without husk (g). ear weight with husk (g), number of kernel rows per ear, number of 
kernels pr row, 100-seed weight and grain yield per palnt (g) were recorded. Observations were recorded on five 
plants selected at random from each genotype in each replication and were averaged. The data was analysed 
Using WINDOSTAT software and PCV, GCV, heritability (broad sense), genetic advance (GA) and genetic advance 
as per cent of mean were estimated in 39 inbreds for all twelve traits under study. 
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Table 1. List of thirty nine genotypes 

Sl. No Genotypes Origin Sl. No Genotypes Origin 
1 HUZM-536 BHU, Varanasi 21 HUZM-722 BHU, Varanasi 
2 HUZM-4 BHU, Varanasi 22 HUZM-48 BHU, Varanasi 
3 HKI 323 Karnal 23 HUZM-67 BHU, Varanasi 
4 LM-10 Ludhiana 24 HUZM-1 BHU, Varanasi 

5 CML-161 CIMMYT, 
Mexico 25 HUZM-3 BHU, Varanasi 

6 HKI 1105 Karnal 26 HUZQPM-7 BHU, Varanasi 
7 HUZM-185 BHU, Varanasi 27 LTP-3 Ludhiana 
8 HUZM-711 BHU, Varanasi 28 LM-6 Ludhiana 
9 HUZM-705 BHU, Varanasi 29 LM-16 Ludhiana 
10 HUZM-53 BHU, Varanasi 30 P-7421 Pantnagar 
11 HUZM-65-1 BHU, Varanasi 31 DMSC-4 DMR, New Delhi 
12 HUZM-70-1 BHU, Varanasi 32 WIN PINK L5-1 DMR, New Delhi 
13 HUZM-77 BHU, Varanasi 33 HKI 17-2 Karnal 
14 HUZM-79 BHU, Varanasi 34 HUZQPM-8 BHU, Varanasi 
15 HUZM-427 BHU, Varanasi 35 72149 DMR, Hyderabad 
16 HUZM-446 BHU, Varanasi 36 17 DMR, Hyderabad 
17 HUZM-488 BHU, Varanasi 37 102 DMR, Hyderabad 
18 HUZM-509 BHU, Varanasi 38 294 DMR, Hyderabad 
19 HKI 193-1 Karnal 39 1033-1 DMR, Hyderabad 
20 HUZM-329 BHU, Varanasi       

 

 RESULTS AND DISCUSSION 
The data were subjected to RBD analysis, the results given in Table 2 indicate that the treatment differences were 
found significant for all twelve characters studied, this indicated sufficient variability existing in the material under 
study. The estimates of variability, heritability and genetic advance as per cent of mean in 39 genotypes for 12 
characters under study were given in Table 3. The phenotypic coefficient of variability and genotypic coefficient of 
variability were highest for ear weight without husk, ear weight with husk, number of kernels per row, 100 grain 
weight and grain yield per plant suggesting that these characters are under the influence of genetic control. Hence, 
these characters can be practiced for further improvement. High phenotypic and genotypic coefficient of variability 
for number of kernels per row, 100 grain weight and grain yield per plant was also reported by Kumar et al., 2006 and 
Sofi and Rather, 2007. Days to 50% tasseling recorded low genotypic coefficient of variation indicating the 
predominance of non-additive gene action. This is in conformity with the findings of  Raju, 2001. The PCV was 
slightly higher than the GCV for all the characters studied, which indicated that environment also played a 
considerable role in expression of these characters, these results are in consonance with  Kumar et al., 2011. There 
was a close resemblance between PCV and GCV for all the characters indicating that selection for these characters 
would be effective. This is in conformity with the findings of Alake et al., 2008. Heritability estimates revealed the 
heritable portion of variability present in different characters. The knowledge of heritability enables the plant breeder 
to decide the course of selection procedure to be followed under a given situation (Li and Yang, 1985). However, 
heritability values coupled with genetic advance would be more reliable and useful in formulating selection 
procedure. Heritabilty estimates were high for all the characters studied. This suggested the greater effectiveness of 
selection and improvement to be expected for these characters in future breeding programme as the genetic variance is 
mostly due to the additive gene action. Similar results were observed by several workers, high heritability estimates 
for plant height, number of kernels per row (Najeebet et al., 2009 and  Gautham et al., 2011), ear diameter (Singhal et 
al., 2006 and Kumar et al., 2011;), ear weight with husk and without husk (Ojo et al., 2006) and grain yield per plant 
(Sofi and Rather, 2007 ; Alake et al., 2008 and Rafiq et al., 2010). Genetic advance as per cent of mean was also high 
for grain yield per plant, ear height, plant height, number of kernels  per row, number of kernel rows per ear, ear 
length, 100 grain weight, ear weight with husk and without husk. Similar results were observed for plant height 
(Najeeb et al., 2009 and Rafiq et al., 2010), ear length, number of kernels per row (Rafiq et al., 2010,) grain yield 
(Rafiq et al., 2010 and  Kumar et al., 2011). The high heritability coupled with high genetic advance noticed for these 
traits indicate the role of additive gene action in controlling the traits, hence pedigree method of breeding will be a 
rewarding one to improve the traits under investigation.  
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Similar results were observed by several workers. High heritability coupled with high genetic advance for plant height 
was reported by Singhal et al., 2006 and Alake et al., 2008. High heritability coupled with high genetic advance for 
ear height, number of kernel rows per ear was reported by Alake et al., 2008. High heritability coupled with high 
genetic advance for number of kernels per row was reported by Alake et al., 2008. High heritability coupled with high 
genetic advance for 100 grain weight was reported by Gautham et al., 2011 and for grain yield per plant, high 
heritability coupled with high genetic advance was reported by Alake et al., 2008 and Kumar et al., 2011. Other traits 
like days to 50% tasseling and days to 50% silking recorded high heritability with low genetic advance as per cent of 
mean, indicating that the characters were influenced by the environment and were not stable. 

Table 2. Analysis of variance for twelve characters in maize 

 

**Significant at 1 percent level. 

Table 3. Estimation of variability, heritability and genetic advance as per cent of mean for twelve characters in 
thirty nine genotypes of maize 
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