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Abstract

Rice is one of the world’s most important staple food crop and a primary source of food for more
than half of the world’s population due to the very good source of nutritional value; hence it is
the major source of food of many developing countries. Genetic improvement totally depends upon
the amount of genetic variability present in the population. In crop like rice, the genotype serves
as a very useful source of base population and provides a good scope for wide variability. The
present investigation was carried out to study the genetic parameters observe on different yield
and yield component traits with 37 genotypes of rice in randomized complete block design with
three replications during kharif 2011. High phenotypic coefficient of variation (PCV) and genotypic
coefficient of variation (GCV) were recorded for number of grains per panicle (29.67 and 28.78),
grain yield per plant (26.36 and 24.90), while it was moderate for harvest index (19.69 and 18.27),
biological yield per plant (16.37 and 14.05), number of productive tillers per plant (15.59 and 14.73)
respectively.
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Inroduction

IRice (Oryza sativa L.) is an important food crop of
the world and about 90 percent of the people of South-
East Asian countries consume rice as staple food.
According to FAO, the productivity level of rice in India
is very low (about 3.21 t/ ha) as compared to the
average productivity of China (6.35 t/ ha) and world
(4.15 t/ h) (Anonymous, 2008). Rice is distributed
globally with a high concentration in Asia (Vaughan
et al., 2003). By increasing production and
productivity of rice food demand and supply could be
balanced among the increasing population of
developing countries of Asia & Africa. The other

countries where rice is grown are African (7.78 % of
the global area), South and North American (6.4 %
and 1.4 %) countries (Viraktamath, 2007).The
selection of agronomically suitable diverse parents for
hybridization is important for getting desired
recombinants segregating generations. Hybrids
showing strong heterosis are usually developed from
the parental lines that are diverse in relatedness,
ecotype, geographic origin etc. (Lin and Yaun, 1980).
Genetic improvement for quantitative traits can be
achieved through a clear cut understanding of the
nature and variability present in the genotypes and
the extent to which the desirable traits are heritable.
It provides not only the basis of the selection but also
some valuable information regarding the selection of
variable parents for use in the hybridization
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programme. Possible selection based on phenotypic
values can be predicted only in advance through
knowledge of the degree of relationship between
phenotypic and genotypic values in the genotypes.
The estimate of the genetic variability in percent of
mean provides more reliable information regarding the
effectiveness of selection in improving a trait because
its estimate is derived by involving phenotypic
standard deviation and selection intensity. Keeping
these in view, the present investigation was carried
out to gather the information on genetic variability by
evaluating 37 genotypes of rice.

Material and Methods

The present experiment consisted of thirty seven rice
genotypes was conducted in Randomized Complete
Block Design (RCBD) with three replications during
kharif 2011, at Crop Research Centre, Department of
Genetics and Plant Breeding, SardarVallabhbhai Patel
University of Agriculture and Technology, Meerut. The
data were recorded on the basis of five randomly
selected plants per replication of each genotype for
twelve quantitative traits viz., plant height, number of
productive tillers per plant, panicle length, number of
grains per panicle, biological yield per plant, grain
yield per plant, harvest index, 1000-grain weight with
husk, and 1000-grain weight without husk. However,
data on days to panicle emergence, days to 50
percent flowering and days to maturity characters
were recorded on the plot basis. The analysis of
variance was calculated as per the method suggested
by Fisher (1935). The genotypic coefficient of variation
(GCV) and phenotypic coefficient of variation (PCV)
were computed by the method as suggested by
Burton (1952).

Results and Discussion

Analysis of Variance, Range and Mean

To formulate an effective breeding programme, the
genetic variability among the material is of the prime
importance. For better utilization of the material,
breeder should know the past history of selection,
range of variability and area of adaptation. Peruse of
data on analysis of variance in the present study
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indicated in the Table 1. A wide range of genetic
variability was existed among 37 rice genotypes for
yield and its component traits. The range and mean
values for various traits are listed in Table 2. Days to
panicle emergence ranged from 69.66 days (Rewa
862-1) to 98.33 days (CR 273-11) with grand mean
value of 81.15 days. Days to 50 percent flowering
ranged from 76.66 days (Govind) to 108.33 days (CR
273-11) with grand mean value of 89.48 days. Days
to maturity varied from 112.00 days (Govind) to 133.00
(CHR 10) with a grand mean value of 125.10 days.
Plant height ranged from 91.66 cm. (Govind) to 138.66
cm. (Rewa 862-1) with a grand mean value of 107.55
cm. Number of productive tillers per plant varied from
9.93 (CR 2928-21-5-3-1) to 17.33 (RP 5210-Bio-FBR-
12-4-18) with a mean value of 13.02. Panicle length
ranged from 17.43 (CR 273-11) to 25.63 (CR 646-B-
12-B) with a grand mean value of 21.68. Number of
grains per panicle varied from 62.66 (CR 2995-1-2-3-
1-1) to 171.00 (CN 1794-2-1) with a mean value of
114.02. Wide range of variation for biological yield per
plant was observed, it was noted to vary from 54.03g.
(RP 5219-9-6-7-3-2-1-1) to 95.55¢. (CR 646-B-12-B)
with a grand mean value of 67.59g. Wide range of
variation was also observed for grain yield per plant.
It was noted to vary from 11.27g. (2K3-430-144-8-56-
5-1-15-5-6) to 33.06g. (CR 2995-1-2-3-1-1) with a
grand mean value of 18.94g. Harvest index % was
ranged from 19.84 (Pusa 1121) to 41.23 (NLR 40058)
with a grand mean value of 29.35. The range of
variation for 1000-grain weight with husk was 15.33g.
(CR 296-15-3-4-2) to 22.22g. (NDR 6206) with a grand
mean value of 18.54 g. 1000-grain weight without husk
was varied from 11.49g. (CR 2926-15-3-4-2) to 16.67g.
(CR 2926-15-3-4-2) with a grand mean value for this
character was 13.90g. Similar type of range of genetic
variability was noticed for quantitative characters in
rice by Kumar et al. (2013). Highly significant variation
among the genotypes in respect to all the twelve
quantitative characters was study suggested that
there are enough inherent genetic variability were
present among the genotypes which may be
exploited further in rice improvement programme.
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Table 3. Grand mean and Genotypic & Phenotypic Coefficient of Variation for 12 Characters in Rice Genotypes

1000- grain

1000- grain

Plant No. of Panicle No. of Days to Biological Grain Harvest

Days to

Characters Days to

weight with weight with

index
(%)

yield/

50% height productive length grains/ maturity yield/

panicle

out husk(g)

husk(g)

plant (g)

panicle plant (g)

(Cm)

tillers/ plant

emergence flowering (cm)

Grand
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13.90
0.45
1.27
9.24

18.54
0.44

18.94 29.35

67.59
3.28
9.24

125.10
2.68
7.57
3.82

114.02
4.74

21.68
0.52
1.46
8.

13.02
0.38
1.07

107.55
4.13

81.15 89.48
3.53

9.97
7.76

mean

1.24
3.51

0.94
2.66

3.20
9.03
7.86

SE+

1.24
9.47

13.37

11.64
7.48

CD.5%
GCV (%)

24.90 18.27

14.05
16.37

18 28.78

17

14.73
15.59

26.36 19.69 10.36 10.83

5.33

29.67

9.

10.01

10.83 10.01

PCV (%)
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Genotypic and Phenotypic Coefficient of
Variance

As expected, the estimates of phenotypic coefficient
of variation (PCV) were found to be higher than that
of genotypic coefficient of variation (GCV) showed role
of environment on the expression of variability present
in the material for all the traits study and listed in the
Table 3. High percentage of PCV was found for
number of grains per panicle (29.67) followed by grain
yield per plant (26.36). While GCV was recorded for
these traits was (28.78 and 24.90, respectively).
Ubarhande et al. (2009) also observed higher
estimates of PCV than the GCV for the characters
studied by them in rice genotypes. Generally the
assessment of genotypic and phenotypic coefficient
of variation for most of the traits studied, revealed a
relatively major contribution of the genotypic variation
in determining the phenotypic variation. High
percentage of PCV as compared to GCV for all the
traits indicated that there was not much influence of
environment on heritable variability present in the
material for expression of the characters under study
and the improvement of the genotypes might be made
by considering these characters in selection breeding
programme. Moderate PCV was observed for harvest
index (19.69), biological yield per plant (16.37),
number of productive tillers per plant (15.59). The
same trend was also reported in GCV of the aforesaid
traits. The above results were also in conformity by
the findings observed by Subudhi and Dikshit (2009)
for grains per panicle, 1000-grain weight per plant and
plant height. However, maximum GCV was found for
only number of grains per panicle (28.78) and
moderate GCV was observed for grain yield per plant
(24.90), harvest index (18.27). Low GCV was also
obtained for number of productive tillers per plant
(14.73), biological yield per plant (14.05) and rest of
the characters showed very low GCV. Ahmed et al.
(2007) have also reported the similar type of result in
rice.
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