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INTRODUCTION  

Popcorn, a speciality type of corn is believed 

to be one of the oldest types of the corn 

belongs to the tribe Maydeae of the grass 

family Poaceae and has been referred to as the 

original cereal snack food as it is the finest 

form of flint type available. The kernels of 

popcorn consist of hard starch grain embedded 

in colloidal material, which pops on heating 

and produce large puffed flakes. This character 

separates popcorn from all other types of corn. 

Yield in popcorn, as in other crops, is a very 

complex character and depends upon several 

component characters. Popcorn quality is 

measured primarily by the expansion volume 

and number of unpopped kernels
15

.  
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ABSTRACT 

The present investigation was carried out to assess the variability, heritability and genetic 

advance in thirty genotypes for eleven yield and its contributing traits. Analysis of variance 

revealed that the mean sum of squares due to genotypes showed significant differences for all the 

12 characters studied. Variability studies indicated that the estimates of phenotypic coefficient of 

variation were slightly higher than genotypic coefficient of variation for all the traits, indicating 

less influence of environment. Among all the characters under study, grain yield per plant 

exhibited highest PCV (25.78) and GCV (24.51), whereas lowest PCV (2.30) and GCV (1.18) 

were recorded for days to maturity. Ear height, no. of kernel rows ear
-1

, no. of kernels row
-1

, 

100-kernel weight, grain yield plant
-1

 and popping expansion ratio exhibited high heritability 

coupled with high genetic advance as a per cent of mean, which indicated the preponderance of 

additive gene action in controlling these traits. Hence direct selection of these characters would 

be effective in improving the seed yield. Emphasis should be given on these characters, while 

selection is made to improve yield potential and popping quality in popcorn breeding. 
 

Key words: Genetic advance, Genotypic coefficient of variation, Heritability, Phenotypic 

coefficient of variation, Popcorn. 
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The success of plant breeding depends on the 

extent of genetic variability present in a crop. 

Knowledge on the nature and magnitude of 

genetic variation governing the inheritance of 

quantitative characters like yield and its 

components is essential for genetic 

improvement. A critical analysis of genetic 

variability present in the individuals of the 

population of a crop and its estimation is a pre-

requisite for initiating any crop improvement 

programme as well as adopting appropriate 

selection techniques.  

Partitioning of observed variability 

into heritable and non-heritable components is 

very much essential to get a true indication of 

the genetic coefficient of variability as a useful 

measure of the magnitude of genetic variance 

present in the population. It is very difficult to 

judge whether observed variability is heritable 

or not. Heritability indicates the extent of 

transmissibility of a character into future 

generations. Moreover, knowledge of 

heritability is also essential for selection of 

component traits for yield improvement.  

Again the heritable portion of the total 

variation might not be always due to additive 

gene action. Thus estimates of heritability 

alone will not give a clear indication of the 

associating genetic progress that would result 

from selecting the best plants. It is also 

essential to find out the relative magnitude of 

additive and non-additive genetic variances 

with regard to the characters of concern. 

Therefore it should be combined with 

information on genetic advance. Thus a 

character possessing high heritability along 

with high genetic advance will be valuable in 

the selection programme. 

The area of popcorn production is 

increasing gradually as the consumption of 

popcorn is increasing in urban and semi urban 

areas. The genetic information of popcorn is 

limiting for the development of improved 

varieties or hybrids. Keeping in view the 

importance of aforesaid aspects, the present 

investigation was undertaken to study the 

genetic variability, heritability and genetic 

advance for yield, its contributing traits and 

popping quality traits among the popcorn 

genotypes. 

MATERIALS AND METHODS 

In the present investigation was carried out 

during Kharif, 2013 at Agricultural Research 

Station, Karimnagar, Telangana in a 

Randomized Block Design with thirty 

genotypes replicated thrice. Each entry was 

sown in two rows of four meters length with a 

spacing of 75 cm between rows and 20 cm 

between the plants. Observations were 

recorded on five randomly tagged plants for 

plant height, ear height, ear length, ear girth, 

number of kernel rows ear
-1

, number of kernels 

row
-1

, 100-kernel weight and grain yield plant
-

1
. Whereas, observations for the characters 

namely days to 50 % tasseling, days to 50 % 

silking and days to maturity were recorded on 

plot basis. The mean values were used for 

statistical analysis. The popping expansion ratio 

calculated as the ratio of pop volume weight
-1
 of 

popped kernels as reported by Pordesimo et al. The 

data collected on all the characters were 

subjected to standard methods of analysis of 

variance (9). Phenotypic and genotypic 

coefficient of variation was calculated as 

suggested by Falconer
4
. Heritability (broad 

sense) (6), genetic advance (2) and genetic 

advance as a percent of mean (6) 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), indicating the 

presence of considerable genetic variability 

among the experimental material under study. 

Thus there is ample scope for improvement of 

different traits through selection. The mean 

values, genotypic and phenotypic coefficient 

of variation, heritability, genetic advance and 

genetic advance as per cent of mean (Table 2) 

of thirty genotypes were calculated for yield 

and its contributing traits and quality 

parameters.  

For all the characters 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 
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environment. Therefore, response to direct 

selection may be effective in improving these 

traits. Genotypic variability was high for grain 

yield, plant height, ear height. Moderate 

estimates of genotypic variability recorded for 

number of kernels per row, 100 kernel weight, 

popping expansion ratio. Whereas low genetic 

variability was recorded for days to 50 per cent 

silking, days to 50 per cent tasseling, days to 

maturity, ear length, ear girth, number of 

kernel rows per ear. High estimates of 

genotypic variance and phenotypic variance 

were recorded for grain yield, plant height, ear 

height, number of kernels per row, 100-kernel 

weight and popping expansion ratio. Thus 

indicating presence of sufficient inherent 

genetic variance over which selection can be 

effective. Similar results were reported by 

Rather et al
12

, Jawaharlal et al
5
 and Vashistha 

et al
16

. 

The characters studied in the present 

investigation exhibited low (less than 10 %), 

moderate (10-20 %) and high (more than 20 

%) phenotypic and genotypic coefficients of 

variation. High phenotypic and moderate 

genotypic coefficient variations were observed 

for ear height (24.09/19.74), grain yield plant
-1 

(25.78/24.51) and popping expansion 

(25.30/23.35). Phenotypic and genotypic 

coefficients of variation were moderate for ear 

length (16.53/12.67), ear girth (14.63/11.66), 

number of kernel rows ear
-1 

(16.92/14.91), 

number of kernels row
-1 

(19.10/17.38), 100-

kernel weight (17.42/14.86). Similar results of 

PCV and GCV values for grain yield and other 

traits were reported by Bello et al
1
, Vashistha 

et al
16

 and Rajesh et al
11

. Whereas, traits 

namely days to 50 % tasseling (2.82/1.40), 

days to 50 % silking (3.03/1.66), days to 

maturity (2.30/1.18) and plant height 

(8.64/6.05) expressed low phenotypic and 

genotypic coefficients of variation. These 

results were in accordance with Sesay et al
14

. 

Heritability and Genetic Advance 

Seven characters under investigation namely 

ear height (67 %), ear girth (63 %), No. of 

kernel rows/ear (77 %), No. of kernels row-1 

(82 %), 100-kernel weight (72 %), grain yield 

plant-1 (90 %), Popping expansion ratio (85 

%) expressed high estimates of heritability in 

broad. High heritability for quantitative 

characters indicates the scope of genetic 

improvement of these characters through 

selection, which revealed that these characters 

are less influenced by environment and there 

could be greater correspondence between 

phenotypic and breeding values. Similar 

results were reported by Chen et al
3
 and  

Satyanarayana and Kumar
13

. Whereas plant 

height (50 %) and ear length (59 %) were 

recorded moderate heritability estimates. Low 

estimates of heritability in broad were 

observed for three traits viz., days to 50 % 

tasseling (24 %), days to 50 % silking (30 %) 

and days to maturity (26 %). 

Heritability alone provides no 

indication of the amount of genetic 

improvement that would result from selection 

of individual genotypes. Hence knowledge 

about genetic advance coupled with 

heritability is most useful. Character exhibiting 

high heritability may not necessarily give high 

genetic advance. High heritability should be 

accompanied with high genetic advance to 

arrive more reliable conclusion (6). Expected 

genetic advance as per cent of mean indicates 

the mode of gene action in the expression of a 

trait, which helps in choosing an appropriate 

breeding method. Genetic advance as a per 

cent of mean is classified as low (less than 10 

%), moderate (10-20 %) and high (more than 

20 %). Among the characters ear girth had 

moderate (19.17%) genetic advance as a per 

cent of mean. Days to 50 % tasseling (1.43 %), 

days to 50 % silking (1.9 %), days to maturity 

(1.24 %) and plant height (8.74 %) exhibited 

low genetic advance as a per cent of mean. 

Remaining all the traits exhibited high 

estimates of genetic advance as a per cent of 

mean. 

Among all the characters studied, days 

to 50 % tasseling (1.43), days to 50 % silking 

(1.9 %), days to maturity and plant height 

(8.74 %) exhibited high heritability coupled 

with low genetic advance as a per cent of 

mean. High heritability coupled with low 

genetic advance as a per cent of mean 

indicates that the expression of the trait is 
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under the control of non-additive type of gene 

action and its response to selection would be 

poor. In such case hybridization programme is 

rewarded. Ear girth expressed high heritability 

coupled with moderate genetic advance as a 

per cent of mean. High heritability coupled 

with moderate genetic advance as per cent of 

mean, suggested that the expression of this 

trait was mostly influenced by additive type of 

gene action. Hence its response to selection 

would be effective in improving the seed yield. 

As results obtained by Kumar et al
7
, plant 

height and ear length exhibited moderate 

heritability coupled with low and high genetic 

advance as a percent of mean respectively. All 

the remaining characters expressed high 

heritability coupled with high genetic advance, 

which indicated the preponderance of additive 

gene action in controlling the traits. Hence 

direct selection of such characters would be 

effective in improving the yield. These results 

were in line with Patil et al
10

 and Ogunniyan et 

al
8
. 

 

Table 1: Analysis of variance for randomized block design for yield and yield component characters in 

popcorn 

Source of variation 

Characters 

Replication Genotypes Error 

d.f. 2 29 58 

Days to 50% tasselling 1.033 2.615
* 

1.321 

Days to 50% silking 0.311 3.764
**

 1.633 

Days to maturity 2.533 5.297
** 

2.568 

Plant height (cm) 8.345 289.94
** 

74.503 

Ear height (cm) 77.004 278.15
** 

38.948 

Ear length (cm) 6.832 12.87
** 

2.438 

Ear girth (cm) 2.293 5.165
** 

0.827 

No. of kernel rows/ear 0.988 10.134
** 

0.884 

No. of kernels/row  5.984 100.97
** 

6.531 

100 kernel weight (g) 2.194 24.606
** 

2.727 

Grain yield/plant (g) 13.878 454.67
** 

15.546 

Popping expansion ratio (ml/g) 6.395 68.49
**

 3.745 

*Significant at 5 per cent level;  ** Significant at 1 per cent level. 
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Table 2: Estimation of variability, heritability and genetic advance for yield and yield component 

characters in popcorn 

S.No. Character Mean 

Range 

Phenotypic 

Variance 

Genotypic 

Variance 

PCV 

(%) 

GCV 

(%) 

h2 

(%) 
GA 

GA 

as % 

of 

Mean 

Min Max 

1. Days to 50% tasseling 46.83 45.33 49.00 1.75 0.43 2.82 1.40 24 0.67 1.43 

2. Days to 50% silking 50.51 48.00 52.33 2.34 0.71 3.03 1.66 30 0.95 1.9 

3. Days to maturity 80.733 78.00 83.33 3.47 0.90 2.30 1.18 26 1.00 1.24 

4. Plant height (cm) 139.89 118.16 153.33 146.31 71.81 8.64 6.05 50 12.23 8.74 

5. Ear height (cm) 45.21 28.06 62.91 118.68 79.73 24.09 19.74 67 15.07 33.34 

6. Ear length (cm) 14.71 11.11 18.23 5.91 3.47 16.53 12.67 59 2.94 20.02 

7. Ear girth (cm) 10.30 8.03 12.65 2.27 1.44 14.63 11.66 63 1.97 19.17 

8. No. of kernel rows/ear 11.77 9.13 15.86 3.96 3.08 16.92 14.91 77 3.18 27.09 

9. No. of kernels/row 32.27 21.36 43.13 38.01 31.48 19.10 17.38 82 10.51 32.58 

10. 100 kernel weight (g) 18.17 11.87 22.67 10.02 7.29 17.42 14.86 72 4.74 26.11 

11. Grain yield/plant (g) 49.35 29.18 66.83 161.92 146.37 25.78 24.51 90 23.69 48.01 

12. 
Popping expansion ratio 

(ml/g) 
19.90 13.14 27.70 25.32 21.58 25.30 23.35 85 8.83 44.40 

Min-Minimum; Max-Maximum; PCV-Phenotypic Coefficient of variation; GCV-Genotypic coefficient of variation; h2-

Heritability in broadsense; GA-Genetic Advance 

 

CONCLUSION 

A perusal of genetic parameters viz., 

phenotypic and genotypic coefficients of 

variation revealed less influence of 

environment on the characters under study. 

Therefore, response to direct selection may be 

effective in improving these traits.  

 Ear height, no. of kernel rows ear
-1

, 

no. of kernels row
-1

, 100-kernel weight, grain 

yield plant
-1

 and popping expansion ratio 

expressed high heritability coupled with high 

genetic advance as a per cent of mean, which 

indicated the preponderance of additive gene 

action in controlling these traits. Hence direct 

selection of these characters would be 

effective in improving the yield and quality. 

Ear girth expressed high heritability coupled 

with moderate genetic advance as a per cent of 

mean suggesting that the expression of this 

trait was mostly influenced by additive type of 

gene action. Hence its response to selection 

would be effective in improving the seed yield. 

While, days to 50 % tasseling, days to 50 % 

silking, days to maturity and plant height had 

low heritability coupled with low genetic 

advance as per cent of mean indicating that the 

expression of this trait was under the control of 

non-additive type of gene action, hence its 

response to selection would be poor. 
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