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Among the most cultivated cereals in the world, rice 
ranks as second to wheat (Abodolereza and 
Racionzer, 2009). Bangladesh is the fourth largest 
producer and consumer of rice in the world (FAO, 
2011), with annual production of 25 million tons 
from 10.5 million hectares of land (BBS, 2013) 
where, the yearly requirement of rice in Bangladesh 
is 31 million tons (BBS, 2013). In order to meet the 
fast growing demand for rice, development of high 
yielding genotypes with desirable agronomic traits 
for diverse ecosystem is therefore a necessity. To 
increase its production a study of yield and its 
component characters viz. plant height, filled grain 
per panicle, days to 50 % flowering and maturity, 

panicle length, 1000-grain weight and grain size i.e. 
grain length and width etc. are important and also 
essential fundamental task for making any successful 
breeding program (Xing and Zhang, 2010; Sakamoto 
et al., 2006).  The yield component does not act 
independently and in general, they are interrelated 
with each other that ultimately bring about the grain 
yield in rice. Moreover, most of the yield component 
traits are quantitative in nature and the variability 
present in them is both heritable and non-heritable 
(Stuber, 1987). Thus, the knowledge of genetic 
variability present in a given crop species for the 
character under improvement is of paramount 
importance for the success of any plant breeding 
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A field experiment was conducted using twenty three rice genotypes including three check varieties during the 
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grain width (88.54%), followed by days to 50% flowering (87.61%), thousand grain weight (81.96%), grain 
length (81.94%), days to maturity (81.81%) and number of filled grains per panicle (78.19%) which indicates 
high heritable portion of variation. High to medium estimates of heritability and genetic advance were obtained 
for number of filled grains per panicle (18.97), days to 50% flowering (11.89), days to maturity (12.16) 
indicating the roles of additive gene action and a good scope of selection using their phenotypic performance. 
Considering, all of these characters, filled gains per panicle and days to 50% flowering and maturity were 
important yield related traits and could be used for selection in rice breeding programs. 
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program (Hub, 2011). Heritability and genetic 
advance are important selection parameters while 
selection is made based on yield contributing traits. 
Heritability estimates along with genetic advance are 
normally more helpful in predicting the gain under 
selection than heritability estimates alone (Paul et al., 
2006).  Therefore, the objective of this study was to 
assess the genetic variability, heritability and genetic 
advance (GA) of yield and yield associated traits in 
some promising rice genotypes to assist the future 
breeding programs for yield improvement. 

              Materials and Methods 

The experiment was conducted at the Agronomy 
Field Laboratory, Bangladesh Agricultural 
University (BAU), Mymensingh, during the period 
from July’ 2013 to December’ 2013.Twenty 
advanced lines (collected from GPB, BAU) and three 
check varieties viz. BR 11, BRRI dhan49, BRRI 
dhan57 were used in the present study (Table 1).  

 
Table 1. The list of the genotypes used in the experiment with their sources 

 
Note: GPB= Department of Genetics and Plant Breeding, BAU= Bangladesh Agricultural University, BRRI= Bangladesh Rice Research 
Institute, Hy= Hybrid 

The experiment was laid out in a randomized 
complete block design (RCBD) with three 
replications. Each replication was consisted of 
twenty three plots and each of the plot was 5.0 m2. 
The pre-germinated seeds were sown in seedbed on 
14th July 2013. One seedling per hill was transplanted 
to the main plot on the 04th August, 2013 when they 
were 21 days old. Row to row and plant to plant 
distance were 20 cm and 15 cm, respectively. 
Fertilizers were applied at the rate of Urea 170kg, 
TSP 70kg, MP 100kg, Zypsum 80kg and Cowdung 2 
tons/ha. Gap filling was done within seven days after 
transplanting with the seedlings from the same 
sources to obtain uniform plant population. 
Irrigation, drainage, and weeding were done as and 
when required. Ten sample plants were randomly 
chosen from each plot for recording observations on 

some morpho-physiological traits viz. plant height 
(cm), filled grain per panicle, days to 50% flowering, 
days to maturity, grain length (mm), grain width 
(mm), thousand grain weight (g) and grain yield 
(t/ha). Genotypic and phenotypic variances were 
estimated according to the formula given by 
(Johnson et al. 1955). Genotypic and phenotypic co-
efficient of variations were estimated according to 
(Burton, 1952) and (Singh and Chaudhary, 
1985). Heritability in broad sense (h2

b

                 

) was estimated 
according to the formula suggested by (Johnson et 
al,. 1955) and (Hanson et al., 1956). Estimation of 
genetic advance was done following the formula 
given by (Johnson et al., 1955) and (Allard, 1960). 

Sl. No. Pedigree Source 
G1 Hy-17-1062 GPB, BAU 
G2 Hy-1-6 GPB, BAU 
G3 Hy-1-38-38 GPB, BAU 
G4 Hy-3-277 GPB, BAU 
G5 Hy-1-69-69 GPB, BAU 
G6 Hy-2-75-247 GPB, BAU 
G7 Hy-6-161 GPB, BAU 
G8 Hy-9-728 GPB, BAU 
G9 Hy-9-786 GPB, BAU 
G10 Hy-10-28-597 GPB, BAU 
G11 Hy-12-262 GPB, BAU 
G12 Hy-11-845 GPB, BAU 

Sl. No. Pedigree Source 
G13 Hy-3-27-292 GPB, BAU 
G14 Hy-3-4-269 GPB, BAU 
G15 Hy-4-24-353 GPB, BAU 
G16 Hy-14-849 GPB, BAU 
G17 Hy-2-234 GPB, BAU 

G18 Hy-9-62-737 GPB, BAU 
G19 Hy-15-861 GPB, BAU 
G20 Hy-16-1201 GPB, BAU 
G21 BRRI dhan 57 BRRI, Gazipur 

G22 BRRI dhan 49 BRRI, Gazipur 
G23 BR 11 BRRI, Gazipur 
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Results and Discussion 

Genotypic variances, phenotypic variances, 
heritability, genotypic co-efficient of variation 
(GCV), phenotypic co-efficient of variation (PCV), 
genetic advance and genetic advance as percent of 
mean, GA (%) for all the yield contributing traits are 
presented in Table 2. 

Estimation of variability parameters  

A wide range of variation was observed among 
twenty three rice genotypes for seven yield 
contributing traits and yield as well. The perusal of 
ANOVA revealed that variance for all traits was 
highly significant (not presented). This suggested 
that there were inherent genetic differences among 
the genotypes. Phenotypic variance was higher than 
the genotypic variances for all the traits thus 
indicated the influences of environmental factor on 
these traits. Similar findings were reported earlier by 
Devi et al. (2006) and Prajapati et al. (2011). 
Coefficient of variation studied indicated that 
estimates of phenotypic coefficient of variation 
(PCV) were higher than the corresponding genotypic 
coefficient of variation (GCV) for all the traits (Table 
2) indicating that they all interacted with the 
environment to some extent. Bhadru et al. (2012) 
also mentioned the same result in rice. The estimates 
of genotypic coefficient of variation (GCV) was 
5.75% in plant height, 7.27% in days to 50% 
flowering, 6.08% in days to  maturity, 12.27% in 
filled grain per panicle, 8.03% in 1000 grain weight, 
5.75 % in grain length, 8.12% in grain width and 
22.13 % in grain yield. The higher estimate of 
phenotypic coefficient of variation (PCV) was 
obtained for all the characters corresponding to 
GCV. In this regards, Sawant et al. (1994) reported 
high GCV and PCV for grains per panicle, plant 
height, 1000 grain weight and grain yield per plant; 
Singh and Choudhary (1996) for number of panicle 
per plant, number of grains per panicle, grain yield 
per plant and 1000 grain weight;  Sarkar et al. (2005) 
for number of panicle per plant, number of tiller per 
plant and grain yield per plant; Raut et al. (2009) for 
seed yield per plant, 1000 grain weight, grains per 
panicle and effective tiller per plant;  Anjaneyulu et 
al. (2010) for number of grain per panicle, fertility 
per cent and grain yield per plant and Kumar and 

Senapati (2013) for grain yield per plant, panicle 
weight, number of panicles per plant, number of 
secondary branches per panicle, number of grains per 
panicle, 1000 grain weight and florets number per 
panicle. 

Estimation of Heritability 

The estimates of heritability act as predictive 
instrument in expressing the reliability of phenotypic 
value. Therefore, high heritability helps in effective 
selection for a particular trait. Heritability was 
classified as low (below 30%), medium (30-60%) 
and high (above 60%) as suggested by Johnson et al. 
(1955). The traits studied in the present investigation 
expressed moderate to high heritability estimates 
ranging from 35.02 to 88.54 percent. Among the 
traits, high heritability was observed for days to 50% 
flowering, days to maturity, filled grain per panicle, 
1000 grain weight, grain length, grain width and 
yield per hectare (Table 2). Similar results were 
earlier reported by Bihari et al. (2004) for days to 50 
per cent flowering and test weight; Sankar et al. 
(2006) for days to 50 per cent flowering, plant 
height, panicle length, grains per panicle and test 
weight and Karthikeyan et al. (2009) for days to 50 
per cent flowering and 1000 grain weight. The plant 
height was observed to possess lowest heritability 
(35.03%), however, in a previous study, Patel et al. 
(2012) found higher heritability for plant height. 
High heritability values indicate that the traits under 
study are less influenced by environment in their 
expression. The plant breeder, therefore, may make 
his selection safely on the basis of phenotypic 
expression of these traits in the individual plant by 
adopting simple selection methods.  

Genetic advance  

The genetic advance is a useful indicator of the 
progress that can be expected as result of exercising 
selection on the pertinent population. Heritability in 
conjunction with genetic advance would give a more 
reliable index of selection value (Johnson et al., 
1955). Filled grain per panicle recorded the highest 
GA followed by days to maturity, days to 50% 
flowering, plant height. These findings were in 
agreement with that of Amirthadevathinam (1990) 
for grains per panicle; Lokaprakash et al. (1992) for 
1000-seed weight and number of fertile spikelets per 
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panicle and Sarma et al. (1996) for number of 
secondary branches per panicle. The lowest GA was 
observed in grain width, followed by grain length 
and yield per hectare. The estimates of genetic 
advance as percent of mean were highest for yield 
per hectare, followed by grain width, filled grain per 
panicle,1000-grain weight, days to 50% flowering, 
grain length and days to maturity. These findings 
were earlier corroborated by different workers for 
one or more characters e.g. Chaubey and Singh 
(1994) for grain yield per plant, panicle weight and 
total number of spikelets; Sarma et al. (1996) for 
effective tillers/m row length and panicle weight; 
Karthikeyan et al. (2009) for number of branches per 
panicle, straw yield per plant, total biological yield 
per plant and grain yield per plant; Kumar and 
Senapati (2013) for grain yield per plant. The lowest 
GA as percentage of mean was observed in plant 
height. High heritability coupled with high genetic 
advance was obtained for filled grain per panicle, 
days to 50 percent flowering and days to maturity. 
These findings were corroborated by Singh et al. 
(2005) for plant height; Sanker et al. (2006) for days 
to 50 per cent flowering, plant height, productive 
tiller per plant, panicle length, grain per panicle, 

1000 seed weight and single plant yield; Singh et al. 
(2007) for days to 50 percent flowering and grain per 
panicle; Kishore et al. (2008) for days to 50 per cent 
flowering, plant height, water uptake and gel 
consistency; Sabesan et al. (2009) for grain yield per 
plant, 100 grain weight, productive tillers per plant, 
grains per panicle, grain length, grain breadth, kernel 
length, panicle length and plant height; Pal  et al. 
(2011) for grain/panicle, and days to 50% flowering.  
Hence it indicated the predominance of additive gene 
action for controlling these characters. Therefore, 
these characters can be improved simply through 
selection. High heritability with low genetic advance 
was observed for grain width, grain length and grain 
yield. It suggested non-additive gene action for the 
expressions of these characters. The high heritability 
was exhibited due to favorable influence of 
environment rather than genotype and selection for 
such traits might not be rewarding. Low heritability 
coupled with high genetic advance was registered for 
plant height. It revealed that the character is 
governed by additive gene effects. The low 
heritability was being exhibited due to high 
environmental effects. Therefore, selection for this 
character might be effective. 

Table 2.  Estimation of genetic parameters of twenty three rice genotypes based on yield contributing traits 

SL.  
No. 

Traits 
Phenotypic 
Variance 
(δ2

Genotypic 

p) 
Variance 
(δ2

PCV (%) 
g) 

GCV (%) 
Heritability 

(%) 
GA GA (%) 

1 Plant height (cm) 85.83 30.06 9.72 5.75 35.02 6.68 7.01 

2 
Filled grain per 
panicle 

581.57 222.08 19.86 12.27 78.19 18.97 15.62 

3 
Days to 50% 
flowering 

43.40 38.02 7.76 7.27 87.61 11.89 14.01 

4 Days to maturity 52.03 42.57 6.08 5.50 81.81 12.16 10.25 

5 
1000 grain weight 
(g) 

3.81 3.12 8.87 8.03 81.96 3.29 14.98 

6 Grain length (mm) 0.31 0.25 6.36 5.75 81.94 0.94 10.73 
7 Grain width (mm) 0.05 0.05 8.63 8.12 88.54 0.42 15.73 
8 Yield (t ha-1 1.02 ) 0.64 27.94 22.13 62.76 1.30 36.12 

Note: PCV= Phenotypic coefficient of variation, GCV= Genotypic coefficient of variation, GA= Genetic advance, GA (%) = Genetic 
advance as percent of mean 

Conclusion 

The characters filled grain per panicle, days to 
maturity, days to 50% flowering, plant height are 

attributable to additive gene effects which indicating 
that improvement in these characters is possible 
through hybridization followed by selection with 
pedigree breeding. The characters grain width, grain 
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length with high heritability with low genetic 
advance indicating the character is influenced by 
environmental effects and selection may not be 
useful. 
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