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Introduction 
 

Rice (Oryza sativa L.) is a cereal crop, 

belongs to genus Oryza of family Poaceae. It 

is cultivated in 114 countries across the 

globe, but 90 % of world’s rice is grown in 

Asia (FAO, 2016).Rice is a complex trait, 

depends upon the various yield contributing 

traits like days to 50 % flowering, plant 

height, panicles per plant, panicle length, 

panicle weight, grains per panicle, fertility %, 

100 grain weight, biological yield per plant, 

grain yield per plan, harvest index etc. 

Existence of genetic variability is the basic 

necessity in any crop improvement 

programme. The genotypic coefficient of 

variation provides a measure to collate 

genetic variability present in various 

quantitative traits (Akinwale et al., 2011). 

The genotypic co-efficient of variation 

estimates the heritable variability, while 

phenotypic co-efficient measures the role of 

environment on the genotype. High PCV and 

low GCV for a trait designate high influence 

of environment in its appearance. The 

knowledge of heritability and genetic 

advance assist the breeder to decide and 

select superior plants, where high heritability 

values indicate the occurrences of additive 

gene action in their expression, while lower 

values are indicative are presence of non-

additive gene action. High estimates of 
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In present study, the estimates of heritability, coefficient of variability, genetic advance 

were computed in F2 segregating population of 9 crosses and its 9 parents for 11 

characters including yield and contributing traits during kharif 2019. The analysis of 

variance was recorded that huge amount of variability is present between crosses and 

their parents for all the traits. The PCV is greater than GCV revealing the little 

influence on the environment for most of the traits. The estimates of PCV and GCV 

were high for biological yield per plant followed by panicles per plant, panicle weight 

for both progenies and parent indicated the presence of high genetic variability for the 

traits which may facilitate selection. In the F2 population, observed high heritability 

with high genetic gain over per cent mean for biological yield per plant and harvest 

index. High heritability coupled with low genetic gain over per cent mean was 

observed for grain yield per plant and 100 grain weight. In parental population, 

obtained high heritability coupled with high genetic gain over per cent mean for grain 

yield per plant followed by grains per panicle and panicles per plant. Its forces to 

conclude that these characters are governed by additive action. 
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heritability and genetic advance shows that 

plant can perform superior for the traits of 

interest in subsequent generation. If high 

heritability is accompanied by a low genetic 

advance shows the effect of epistasis and 

dominance therefore, the estimates of 

expected genetic gain are important to have 

an idea of the efficiency of selection.  

 

Materials and Methods 

 

In present study, the estimates of heritability, 

coefficient of variability, genetic advance 

were computed in F2 segregating population 

of 9 crosses and its 9 parents for 11 

characters including yield and contributing 

traits during kharif 2019 at, Instructional 

Farm, JNKVV., College of Agriculture, 

Rewa (M.P.). Twenty days old seedlings 

were transplanted in the main field with three 

replications. Each replication consisted of 9 

F2 population and 9 parental lines with 

spacing of 20 cm × 15 cm inter and intra row 

spacing. Each F2 was raised with minimum of 

500 plant population and individual plant 

observations were recorded from 20 

randomly selected plants. The data was 

recorded for days to 50 % flowering, plant 

height (cm), panicles per plant, panicle length 

(cm), panicle weight (gm), grains per panicle, 

fertility %, 100 grain weight (gm), biological 

yield per plant (gm), grain yield per plan 

(gm), harvest index %. The mean data after 

computing for each trait was subjected to 

analysis of variance and genetic parameters 

of variation. The list of crosses and parents 

used in the present study are presented here 

under. 

 

Parents 

 

IR 113016-3-4-7 

 

IR 113016-4-12-13 

 

IR 113013-4-1-18 

IET 3614 

 

IET 3636 

 

IET 3641 

 

IET 3643 

 

IET 3648 

 

IET 3653 

 

Crosses 
 

Rewa 1331 (IR 113016-3-4-7 x IET 3643) 

 

Rewa 1332 (IR 113016-3-4-7 x IET 3614) 

 

Rewa 1333 (IR 113016-3-4-7 x IET 3636) 

 

Rewa 1334 (IR 113016-3-4-7 x IET 3653) 

 

Rewa 1335 (IR 113016-3-4-7 x IET 3641) 

 

Rewa 1336 (IR 113016-3-4-7 x IET 3648) 

 

Rewa 1337 (IR 113016-4-12-13 x IET 3648) 

 

Rewa 1338 (IR 113013-4-1-18 x IET 3648) 

 

Rewa 1339 (IR 113013-4-1-18 x IET 3636) 

 

Result and Discussion 

 

Variability 

 

Analysis of variance revealed that variance 

was found to be highly significant for most of 

the characters and just significant for 

remaining characters those are panicle length, 

panicle weight, fertility %, harvest index, 100 

grain weight in parental population, while 

panicle weight, biological yield per plant and 

harvest index exhibited highly significant 

variance in f2 population (Table 1 and 2). The 

extent of variability is measured by PCV and 
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GCV also give information regarding the 

relative amount of variation in different 

populations. The phenotypic coefficient 

(PCV) and genotypic coefficient of variation 

(GCV) exhibited wide variation for most of 

the characters in f2 population. 
 

In f2 population, high PCV and GCV value 

was recorded for biological yield per plant 

followed by harvest index. The finding of 

Subbaiah et al., (2011), Singh et al., (2011), 

Patel et al., (2018) found similar (Table 4).  

 

Among the parents, recorded high PCV value 

for grain yield per plant followed by 

biological yield per plant and GCV value for 

grains per panicle followed by grain yield per 

plant. Similar results were reported by Babu 

et al., (2012), Kiran et al., (2014), 

Nandeshwar et al., (2010), Lingaiah et al., 

(2014), Sala et al., (2016).  

 

Moderate estimates of phenotypic and 

genotypic coefficient of variation were 

observed for 100 grain weight and panicle 

length in crosses and parental population, 

indicating the possibilities for direct 

phenotypic selection. Similar results were 

reported by Abebe et al., (2017), Kahani et 

al., (2015) (Table 3). The phenotypic 

expression of a trait is the result of interaction 

between genotype and environment. Hence, 

the total variance needs to be partitioned in to 

heritable and non-heritable components so as 

to assess the true breeding nature of particular 

trait. 

 

Heritability 

 

In F2 population, broad sense heritability 

estimates were high for biological yield per 

plant followed by harvest index, grain yield 

per plant and 100 grain weight for crosses. 

Similar results revealed by Panwar and 

Mathur (2007), Sadimantara et al., (2014), 

for grain yield per plant Hussain et al., 

(2014), for harvest index Rahman et al., 

(2016), Konate et al., (2016), for 100 grain 

weight Islam et al., (2016). In parental 

populations plant height, grain yield per 

plant, biological yield per plant and grains 

per panicle, days to 50% flowering, panicles 

per plant and fertility % had high heritability. 

Selection for biological yield per plant, grain 

yield per plant and grains per panicle are 

most suitable for segregating generations on 

the basis of broad sense heritability. Similar 

results revealed by Hussain et al., (2015), 

Singh et al., (2013), Shrivastava et al., (2014) 

(Table 3 and 4). 

 

Genetic Advance  

 

The genetic advance is commonly predicted 

as a product of heritability ratio and the 

selection differential. The result revealed 

high to moderate genetic gain over the 

percent mean for biological yield per plant 

followed by harvest index (high) and panicles 

per plant (moderate). Remaining characters 

observed low genetic gain over the percent 

mean.  

 

Among the parental population grains per 

panicle followed by grain yield per plant, 

panicles per plant (high) and biological yield 

per plant, panicle weight, plant height and 

harvest index (moderate) recorded high to 

moderate genetic gain over the percent mean.  

 

Remaining characters observed low genetic 

gain over the percent mean. Results of the 

present study closely agree with earlier 

reports in rice by Patel et al., (2018), Panwar 

and Mathur (2007), Rahman et al., (2016) 

(Table 3 and 4) 
 

In the f2 population, observed high 

heritability with high genetic gain over the 

percent mean for biological yield per plant 

and harvest index. It concludes that these 

characters are governed by additive action. 

Similar finding was found by Panwar and 

Mathur (2007).  
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Table.1 Analysis of variance for yield and yield component character in parents 

 

Source 

 

Df Days to 

50% 

flowering 

Plant 

height 

(cm) 

Panicles/ 

plant 

Panicle 

length 

(cm) 

Panicle 

weight 

(gm) 

Grains/ 

panicle 

Fertility 

% 

100 grain 

weight 

(gm) 

Biological 

yield/ plant 

(gm) 

Grain 

yield / 

plant 

(gm) 

Harvest 

index 

(%) 

Replication 2 4.099 7.040  0.117 2.822 0.161 198.250 2.989 0.0349 6.294 1.521 1.351 

Treatment 8 18.838
*** 

226.796
*** 

3.603
*** 

5.386
** 

1.134
**

 4400.528
*** 

27.202
** 

0.0711**
 

244.168***
 

64.917
*** 

35.129
** 

Error 16 2.582 13.341 0.528 1.192 0.268 412.655 4.721 0.0170 21.398  5.681 7.3951 

Mean sum of squares 

* Significant at 5% level** Significant at 1% level  *** Significant at 0.1% level 

 

Table.2 Analysis of variance for yield and yield component character in f2 crosses 

 

Source 

 

Df Days to 

50% 

flowering 

Plant 

height 

(cm) 

Panicles/ 

plant 

Panicle 

length 

(cm) 

Panicle 

weight 

(gm) 

Grains/ 

panicle 

Fertility 

% 

100 

grain 

weight 

(gm) 

Biological 

yield/ 

plant 

(gm) 

Grain 

yield / 

plant 

(gm) 

Harvest 

index 

(%) 

             

Replication 2 3.557 12.324   0.810 0.201 0.0393 5.0892 7.553 0.0633*
 

5.112 2.819 2.0832 

Treatment 8 13.201
** 

36.671
** 

2.238
** 

5.875**
 

0.1986
** 

431.234
** 

35.364
** 

0.070
** 

365.620
*** 

7.882
** 

57.314
*** 

Error 16 2.7903 8.722 0.535 1.393 0.0449 79.565  6.970 0.0125  5.825 1.326 4.386 

Mean sum of squares 

* Significant at 5% level** Significant at 1% level      *** Significant at 0.1% level 
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Table.3 Estimates of variability, heritability, genetic advance, and genetic gain over per cent 

mean of parent populations 

 

S. 

N. 

Character Mean Range PCV GCV H
2 (

bs) 

% 

Genetic 

Advances 

GA over 

percent 

mean 

Min Max 

1 Days to 50% 

flowering 

87.14 83.86 90.26 3.24 2.67 67.7 3.94 4.52 

2 plant height (m) 93.21 78.26 108.06 9.86 9.04 84.2 15.94 17.10 

3 Panicles / plant 8.23 7.00 10.13 15.13 12.29 66.0 1.69 20.56 

4 Panicle length (cm) 23.98 22.16 26.83 6.71 4.93 54.0 1.79 7.46 

5 Panicle weight (g) 4.20 3.36 5.42 17.76 12.78 51.8 0.79 18.96 

6 Grains / panicle 187.07 142.26 244.86 22.31 19.48 76.3 65.61 35.07 

7 Fertility % 86.73 82.33 90.98 4.03 3.15 61.3 4.41 5.09 

8 100 grain weight 

(g) 

2.45 2.26 2.64 7.61 5.46 51.5 0.19 8.07 

9 Biological yield / 

plant (g) 

79.05 62.53 89.60 12.371 10.90 77.6 15.64 19.78 

10 Grain yield / plant 32.76 24.00 38.53 15.39 13.56 77.7 8.06 24.62 

11 Harvest index % 41.43 36.77 47.18 9.84 7.33 55.6 4.66 11.26 
PCV= Phenotypic coefficient of variation, GCV = Genotypic coefficient of variation, h

2
 = Heritability (broad sense), 

GA= Genetic advance 

 

Table.4 Estimates of variability, heritability, genetic advance, and genetic gain over per cent 

mean crosses (F2) 

 

S. 

N. 

Character Mean Range PCV GCV H
2 

(
bs) 

% 

Genetic 

Advances 

GA over 

percent 

mean 
Min Max 

1 Days to 50% 

flowering 

87.52 84.00 90.66 2.859 2.12 55.4 2.85 3.26 

2 Plant height 

(cm) 

96.63 91.86 102.39 4.395 3.15 51.6 4.51 4.67 

3 Panicles / plant 7.67 6.53 9.66 13.68 9.81 51.5 1.11 14.50 

4 Panicle length 

(cm) 

24.33 22.33 27.33 6.98 5.02 51.7 1.81 7.44 

5 Panicle weight 

(gm) 

3.86 3.66 4.48 8.026 5.86 53.3 0.34 8.81 

6 Grains / panicle 190.78 180.00 210.86 7.353 5.67 59.6 17.21 9.02 

7 Fertility % 85.45 80.00 90.75 4.744 3.60 57.6 4.80 5.62 

8 100grain weight 

(gm) 

2.43 2.24 2.64 7.327 5.69 60.4 0.22 9.12 

9 Biological yield 

/ plant (gm) 

72.33 63.33 94.18 15.504 15.14 95.4 22.03 30.45 

10 Grain yield / 

plant (gm) 

26.22 23.00 28.40 7.147 5.63 62.2 2.40 9.16 

11 Harvest index % 36.79 30.14 41.78 12.758 11.417 80.1 7.74 21.04 

PCV= Phenotypic coefficient of variation, GCV = Genotypic coefficient of variation, h
2
 = Heritability (broad sense), 

GA= Genetic advance 
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While in parental population, high heritability 

coupled with high genetic gain over the 

percent mean exhibited for grain yield per 

plant followed by grains per panicle and 

panicles per plant. Its forces to conclude that 

these characters are governed by additive 

action. Similar results observed by Tuwar et 

al., (2013), Sadimantara et al., (2014), Anis 

et al., (2016) (Table 3 and 4). 
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