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ABSTRACT 
 

The study was conducted at NARC, Islamabad, Pakistan during the year 2009 to 
estimate heritability and genetic advances regarding yield and yield 
contributing traits using fourteen maize (Zea mays) genotypes (BS-01, Agati 
2002, Margalla, EV-1097, EV-1098, Sadaf, EV-6098, EV-5098, EV-7004Q, Soan-3, 
Islamabad Gold, Islamabad White, Raka Poshi and Sahiwal-2002). The 
experiment was laid out in RCBD with three replications. Data were recorded 
for plant height, ear height, ear length, leaf area, number of leaves per plant, 
100-grain weight and grain yield per plant. Analysis of variance revealed highly 
significant mean sum of squares for all the characters studied. The highest 
heritability estimates were observed for 100-grain weight (97.39%). All the other 
traits were observed to have heritability estimates ranging from 97.39  (100 
grain weight) to 47.06% (number of leaves/plant). Range of genetic advance for 
different traits ranged from 1.26 (ear length) to 2674.45 (grain yield). The 
highest genetic advance was recorded for grain yield. Maximum level of 
phenotypic coefficient of variation was found for grain yield per ha (19.52%) but 
it was minimum (8.07) for plant height among all the studied traits. Genotypic 
coefficient of variation for different traits ranged from 6.11 (ear length) to 18.83 
(grain yield). All the other traits had their value of genotypic coefficient of 
variation in this range. Hence, it is recommended that selection may be based 
on genotypes possessing potential traits like plant height, ear height, leaf area, 
and grain yield for yield enhancement. 
 
KEYWORDS: Zea mays; maize; genotypes heritability; genetic advance; 

agronomic characters; Pakistan. 
 

INTRODUCTION 
 
Maize (Zea mays), being the C4 plant, can utilize solar energy most 
efficiently and has potential to produce maximum food grain per unit area. In 
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Pakistan maize is planted on 0.97 million hectares producing 3.70 million 
tons maize, with national average yield of 3.8 tons per hectare (5). Pakistan 
is still lagging behind the world average yield and maximum potential exists 
to increase yield. 
 

Keeping in view the ever increasing population and to meet food 
requirements of human and animals, it is imperative to enhance maize yield 
(10, 11 and 17). Selection plays an important role in plant breeding for 
desired traits in crops. Heritability and genetic advance would help the 
breeders in selection for crop improvement (6). Genetic advance measures 
the rate of genetic progress due to selection as the deviation between the 
mean genotypic value of the selected families and the mean genotypic value 
of the base population (20). These two genetic parameters are very important 
for any breeding program designed for the improvement of crop as heritability 
indicates the effectiveness of selection whereas the genetic advance predicts 
the genetic gain in the next generation (16). 
 

The main objective of present study was to estimate heritability and genetic 
advances regarding yield and yield contributing traits using 14 maize 
genotypes. 
 

MATERIALS AND METHODS 
 

The present study was conducted under Maize, Sorghum and Millet 
Programme, in the research area of National Agricultural Research Centre 
(NARC), Islamabad, Pakistan. The research material consisted of fourteen 
maize genotypes (Table 1).  
 

Table 1. Source of different maize genotypes evaluated in the study. 
 

Sr. No. Genotype Source 
1. BS-01 Buffa, Mansehra 
2. Agati 2002 MMRI, Yousafwala 
3. Margalla NARC, Islamabad 
4. EV-1097 NARC, Islamabad 
5. EV-1098 MMRI, Yousafwala 
6. Sadaf MMRI, Yousafwala 
7. EV-6098 MMRI, Yousafwala 
8. EV-5098 MMRI, Yousafwala 
9. EV-7004Q NARC, Islamabad 
10. Soan-3 NARC, Islamabad 
11. Islamabad Gold NARC, Islamabad 
12. Islamabad White NARC, Islamabad 
13. Raka Poshi NARC, Islamabad 
14. Sahiwal-2002 MMRI, Yousafwala 
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The experiment was laid down in RCBD with three replications. Each plot 
comprised two rows of each genotype with five meter length. Intra and inter 
row distances of plants were kept 20 and 75 cm apart, respectively. The 
nitrogen, phosphorus and potash (NPK) fertilizers were applied @ 200-100-
60 kg per hectare. Data were recorded for plant height, ear height, ear 
length, leaf area, number of leaves per plant, 100-grain weight and grain 
yield per plant. Data were subjected to analysis of variance following Steel et 
al. (21). Genetic parameters i.e. heritability (broad sense) and genetic 
advance were computed. Phenotypic coefficient of variation and genotypic 
coefficient of variation were calculated as narrated by Singh and Chaudhry 
(19). 

 

RESULTS AND DISCUSSION 
 
Analyses of variance revealed highly significant estimates of mean squares 
for all the characters (Table 2). The highest heritability estimates were 
observed for 100-grain weight (97.39%) while it was the lowest for number of 
leaves per plant (47.06%). All the other characters exhibited heritability 
estimates between these two extremes (Table 4). Genetic advance ranged 
from 1.26 to 2674.45 for the traits. The genetic advance was the lowest for 
ear length while highest for grain yield. Phenotypic coefficient of variation was 
found maximum for grain yield (19.52%) and minimum (8.07%) for plant 
height among all the studied traits. Genotypic coefficient of variation ranged 
from 6.11 (ear length) to 18.83 (grain yield) (Table 4). Difference between 
phenotypic and genotypic coefficients of variation ranged from 0.409 to 4.434 
which showed less environmental influence on the expression of phenotypic 
variance. 
 

Table 2. Analysis of variance for different plant traits studied in maize genotypes. 
 

Source of 
variation 

Degree 
of 

freedom 

Plant 
height  

Leaf area No. of 
leaves/ 
plant 

Ear 
height 

Ear 
length  

100-grain 
weight (g) 

Grain 
yield  

Varieties 13 599.27** 26711.97** 4.91** 794.54** 3.32** 40.95** 5578862** 
Rep. 2 41.52 2936.63 3.59 6.16 1.20 0.37 26452 
Error 26 21.16 1055.61 1.33 26.19 0.89 0.36 134833 

** = Significant at 1% probability level. 
 
Plant height (cm) 
 
Genotypic and phenotypic coefficients of variation were 7.6% and 8.07%, 
respectively (Table 3). The heritability estimates were estimated 90.10% 
while the genetic advance was 27.13 as shown in Table 4. Plant height is 
much helpful for improving grain yield (4). High heritability estimate for plant 
height indicates its worth in selection due to larger heritable variance which 
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may offer the possibility of improvement for this trait through selection. 
Difference between phenotypic and genotypic coefficients of variation is very 
low that indicates less influence of environmental factors (Table 3). Selection 
for medium plant height from this material can increase grain yield owing to 
its positive association (2). In other studies medium heritability estimates 
were calculated for plant height (2, 18). 
 
Table 3. Phenotypic and genotypic coefficient of variation for different traits studied in 

maize genotypes. 
 

Source of 
variation 

Plant 
height  

Leaf 
area 

No. of 
leaves/plant 

Ear 
height 

Ear 
length 

100-grain 
weight 

Grain 
yield 

Phenotypic 
coefficient of 
variation (%) 

8.07 16.24 9.97 17.28 8.83 8.33 19.52 

Genotypic 
coefficient of 
variation (%) 

7.66 15.32 6.88 12.85 6.11 7.85 18.83 

Difference 0.409 4.434 2.72 0.92 3.095 0.476 0.685 

 
Leaf area (cm2) 
 
Genotypic and phenotypic coefficient of variation values were 15.32 and 
16.24%, respectively for leaf area (Table 3). The heritability was 89.01% 
while genetic advance for the trait was 179.67% in the material evaluated. 
High heritability estimate and genetic advance showed that the material had 
sufficient potential for increasing yield. Selection should be practiced for 
greater leaf area to improve yield. Comparison of genotypic and phenotypic 
coefficients of variation showed less impact of environment on the expression 
of this trait. Results are in accordance with earlier research studies (3). 
 
Number of leaves per plant  
 
The genotypic and phenotypic coefficients of variation was 6.88 and 9.97%, 
respectively. Heritability estimate was 47.06 %, while the value of genetic 
advance was 1.53 (Table 4). Impact of number of leaves on grain yield is 
positive (13). Heritability estimate (Table 4) pointed out the ineffectiveness for 
selection. Genetic advance revealed little scope for improvement in next 
generations. Large difference between genotypic and phenotypic coefficients 
of variation showed environmental effects on this trait. Results indicate that 
this parameter cannot be used as the selection criteria for the improvement 
of yield. Baser and Genctan (7) reported high heritability estimate for number 
of leaves per plant. 
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Table 4. Heritability and genetic advance for different traits studied in maize 
genotypes. 

 
Source of 
variation 

Plant 
height  

Leaf 
area 

No. of 
leaves/plant 

Ear 
height  

Ear 
length  

100-rain 
weight 

Grain 
yield 

Heritability (h2) 90.10 89.01 47.06 90.72 47.42 97.39 93.08 
Genetic 
advance 

27.13 179.67 1.53 31.38 1.26 7.02 2674.45 

 

Ear height (cm) 
 

Heritability was excellent (90.72 %) and genetic advance (31.38) was even 
greater than that of plant height (Table 4). This suggests that the trait would 
be improved to much extent in the next generations. Selection for plants 
bearing ear in middle of stem will help to minimize lodging and improve yield. 
Values for genotypic and phenotypic coefficient of variation were 12.85 and 
17.28%, respectively (Table 3). The difference indicates the role of 
environment in the expression of this trait. All these facts are in favor of 
selection. Similar results have been reported in maize by Mohammadia et al. 
(15). 
 

Ear length (cm) 
 
The heritability estimates were found to be medium (47.42 %) whereas 
genetic advance (1.26 %) was poor (Table 4). Phenotypic coefficient was 
8.83 % but the value of genotypic coefficient of variation was 6.11 % (Table 
3).  Ear length affects positively to yield grain directly and indirectly (8). The 
work of Mani et al. (14) has revealed that the ear length is positively 
correlated with grain yield. So grain yield can be improved by manipulating 
with this trait. Although ear length is positively correlated with grain yield but 
the heritability estimate and genetic advance (Table 4) showed that selection 
for the improvement of yield on the basis of this trait will not be effective. 
 

100-grain weight (g) 
 

Heritability estimate for 100-grain weight was 97.39%. Genotypic and 
phenotypic coefficients of variation were 7.85 and 8.33%, respectively. 
Results are in accordance with earlier findings (1). 
 

Grain yield (kg/ha) 
 
Heritability came out to 93.08 % whereas value of genetic advance was 
calculated as 2674.45. Phenotypic and genotypic coefficient of variation was 
19.52 and 18.83%, respectively. Mahmood et al. found high heritability 
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estimate and genetic advance for grain yield and concluded similar results 
(12). Heritability estimates differ from population to population and also for 
the same population in different environments. As Falconer (9) indicated 
while evaluating heritability estimates, one must keep in mind that the 
estimated heritability for a particular trait is a value relating to a particular 
population and specific environment. 
 

CONCLUSION 
 
The present study suggests that traits like plant height (medium statured), 
ear height (position at middle of stem), leaf area (more), and grain yield may 
be given due consideration for selection criterion to enhance the grain 
productivity in maize. These characteristics have been found to have 
maximum potential to enhance the yield in the material used. 
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