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Abstract    Rice (Oryza sativa L.) is the most im-

portant staple food crop among the cereals con-

sumed by more than half of the world’s human popu-

lation. In this study five hundred F
2
 segregating popu-

lation developed involving traditional variety

Rajamudi and semi-dwarf high yielding variety BR-

2655 were evaluated for their performance and ge-

netic variability for grain yield and yield related pa-

rameters. High to moderate genotypic coefficient

of variation (GCV) and phenotypic coefficient of

variation (PCV) values were observed for grain yield

per plant, production tillers per plant, panicle weight,

filled grains per panicle, straw yield per plant spike-

let fertility and harvest index suggested that pres-

ence of considerable variation. Hence, individual

plant selection can be practiced for the above men-

tioned characters to get higher grain yield. High heri-

tability coupled with high genetic advance as per cent

of mean was observed for characters like plant

height, productive tillers per plant, straw yield per

plant, spikelet fertility, grain yield per plant and har-

vest index indicates the involvement of additive gene

action and less environment influence on expression

of these characters. The superior segregants with high

grain yield were identified in F generation, can ad-

vanced to further generations for selection of supe-

rior segregants.
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Introduction

Rice (Oryza sativa L.) is one of the world’s most

important cereal crop and primary calorie source for

one-third of the world’s population Shim et al. [1].

More than 90% of the world’s rice is grown and con-

sumed in developing countries. It occupies almost

one-fifth of the total land area covered under cereals

and grown under diverse cultural and over wide geo-

graphical range. India is largest rice growing coun-

try accounting for about one third of the world acre-
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age under the crop. Rice crop occupies about 43.97 m

ha-1 in the country with a production of 106.57 mt and

productivity of 2424 kg ha-1 during 2015-16 Anon [2].

The aim of most rice breeding progrm is to increase

the grain yield, milling properties and enhance the

quality of end use products.

For effective selection for high grain yield geno-

types, knowledge on genetic parameters such as ge-

netic variability, heritability, genetic advance is es-

sential. Genetic variability for trait of interest in any

breeding material is a prerequisite as it provides ba-

sis for selection. Heritability estimates helps in im-

provement of traits by utilizing heritable compo-

nents of variation. Possible advance through selec-

tion based on phenotypic values can be predicted only

from knowledge of the degree of correspondence

between phenotypic and genotypic values. Genetic

components of variation together with heritability

estimates would give the best picture of the amount

of advance to be expected from selection. The

present study has been undertaken to determine the

estimates of variability, heritability and genetic ad-

vance as per cent of mean for grain yield and its com-

ponent traits in F
2
 population of cross Rajamudi ×

BR-2655 in rice.

Materials and Methods

The present investigation was carried out during rabi/

summer 2015 at Zonal Agricultural Research Sta-

tion, Mandya Karnataka. Experimental material con-

sisted of Five hundred F
2
 population developed in-

volving traditional variety Rajamudi is high yielder

with superior nutritional grain qualities but they are

photo sensitive and susceptible to lodging because

of their tall growing nature and other parent BR-2655

improved semi-dwarf high yielding variety were

evaluated in an augmented design landraces. F
2
 popu-

lation were evaluated in an augment design with spac-

ing 20 ×10 cm, recommended cultural practices and

plant protection measures were taken up as per the

packages of practices recommended by university

of Agricultural Sciences Bangalore Anon [3].

Observations were recorded on grain yield and

yield attributing traits viz., days to 50% flowering,

plant height (cm), productive tillers per plant, panicle

weight (g), panicle length (cm), filled grains per paniple,

total Spikelets per panicle, straw yield per plant (g),

1000-grain weight (g), spikelet fertility (%), harvest

index (%) and grain yield per plant (g). The mean data

for each character individually was subjected to sta-

tistical analysis. Standard statistical procedures were

used for the genotypic and phenotypic coefficients

of variation Burton and De Vane [4], heritability and

genetic advance Johnson et al. [5].

Results and Discussion

The analysis of variance in F
2
 population of cross

Rajamudi × BR 2655 revealed significant differences

among the lines for grain yield and yield related char-

acters studied viz. days to 50% flowering, plant

height (cm), productive tillers per plant, panicle

weight (g), panicle length (cm), filled grains per

panicle, total spikelets per panicle, straw yield per

plant (g), 1000-grain weight (g), spikelet fertility

(%), harvest index (%) and grain yield per plant (g)

indicating presence of high genetic variability in the

experimental material. The range of variation was

quite high in F
2
 population suggesting that these traits

may be improved by individual plant selection and

provide clues about the occurrence of genotypes

with extreme expression.

The potentiality of a cross is measured not only

by mean performance but also on the extent of vari-

ability. Knowledge on nature and magnitude of ge-

notypic ad phenotypic variability present in any crop

species plays an important role in formulating suc-

cessful breeding program Allard [6].

Sivasubramanian and Mathava menon [7] also high-

lighted the importance of variability in early segre-

gating generations and suggested that magnitude of

genotypic coefficient of variability and phenotypic

coefficient of variability should be given importance.

High phenotypic coefficient of variation and

moderate genotypic coefficient of variation estimates

were observed for grain yield per plant, productive

tillers per plant, panicle weight, filled grains per

panicle, spikelets per panicle, productive tillers per

plant and straw yield per plant suggested that pres-

ence of considerable variation (Table 1). These find-

ings are in accordance with the reports of Madhu-
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Table 1. Estimation of mean and genetic parameters for yield and yield attributing traits in F
2
 generation of the cross Rajamudi × BR-2655

in rice (Oryza sativa L.).

              Range PCV GCV H

Characters Mean Minimum Maximum (%) (%) (%) GAM

Days to 50% flowering 87.45 73.00 106.00 11.44 10.65 84.37 19.88

Plant height (cm) 117.51 63.00 185.00 15.11 14.72 97.44 30.33

Productive tillers per plant 8.41 2.00 22.00 34.44 18.94 54.99 39.01

Panicle weight (g) 3.53 0.80 6.93 29.05 13.21 45.47 27.21

Panicle length (cm) 24.58 13.00 31.97 12.36 8.05 65.13 16.58

Filled grains per panicle 134.15 36.00 250.00 28.14 15.33 54.49 31.59

Total spikelets per panicle 134.28 36.00 296.00 28.4 11.37 40.02 23.41

Straw yield per plant (g0 15.90 9.20 36.10 25.67 16.69 65.04 34.39

1000-grain weight (g) 25.23 15.01 34.97 9.85 8.41 68.31 12.97

Spikelet fertility (%) 84.04 17.97 98.55 17.16 13.46 78.43 27.73

Harvest index (%) 0.33 0.20 0.50 19.78 17.83 90.14 36.72

Grain yield per plant (g) 24.44 5.00 54.40 36.88 22.26 60.37 45.86

sudhan [8] and Sharma et al. [9]. Lingaiah et al. [10]

reported magnitude of phenotypic coefficient of

variation and genotypic coefficient of variation was

moderate to high for the traits number of grains/

panicle, test weight and yield.

Moderate PCV and GCV were recorded for days

to fifty per cent flowering, plant height, spikelet fer-

tility and harvest index. Kumar et al. [11] reported

high to moderate GCV and PCV for above charac-

ters. This result are in contradiction with the earlier

report of Thirumala et al. [12] and Sinha et al. [13]re-

ported low variability for this trait. Panicle length

and 1000-grain weight exhibited low GCV and PCV

indicate less variability with respect to these traits.

The high magnitude of  genotypic coefficient of

variation further revealed greater extent of variabil-

ity present in these characters, thereby suggesting

good scope for improvement through selection. Low

values of genotypic coefficient of variation indicated

the need to create variability either by hybridization

or mutation followed by selection.

Heritability is a measure of the gnetic relation-

ship between parents and progeny and widely used

in determining the degree to which a character may

be transmitted from parents to off-springs. Herita-

bility value alone cannot provide information on the

amount of genetic progress that would result from

selection of best individuals. Johnson et al. [5] re-

ported that heritability estimates along with genetic

gain would be more useful than the former alone in

predicting the effectiveness of selecting the best

individuals. Therefore, it is essential to consider the

predicted genetic advance along with heritability

estimate as a tool in the selection progrm for better

efficiency in the selection.

High heritability estimates and genetic advance

as per cent of mean were obtained for plant height,

straw yield per plant, spikelet fertility, harvest index

and grain yield per plant indicated the presence of

lesser environmental influence and prevalence of

additive gene actions in their expression. High heri-

tability coupled with moderate genetic advance as

per cent of mean were observed for days to fifty per

cent flowering, panicle length and hundred grain

weight (Fig. 1). This moderate value may be due to

moderate values for phenotypic standard deviation

as the heritability is high for these characters and

selection differential is always constant. Moderate

heritability coupled with moderate genetic advance

as per cent of mean were observed for the charac-

ters productive tillers per plant, panicle weight, filled

grains per panicle and spikelets per panicle in the

present study, which indicated considerable influence

of environment apart from non-additive gene action.
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Fig. 1.  Estimation of mean and genetic parameters for yield and

yield attributing traits in F
2
 generation of the cross Rajamudi × BR-

2655 in rice (Oryza sativa L.).

Higher heritability coupled with high genetic

advance revealed the presence of lesser

enviromental influence and prevalence of additive

gene action in their expression. But lower values  of

genetic advance indicated the prevalence of narrow

range of variability, high G × E interaction or non-

additive gene action. For moderate values of genetic

advance, both additive and non-additive gene action

might be responsible for the expresssion. High esti-

mates of heritability along with high genetic advance

provides good scope for further improvement in ad-

vance generations if these characters subjected to

selection.
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