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INTRODUCTION

Rice (Oryza sativa L.) is the most important staple food crop of the world. About
90 percent of world rice is produced and consumed in Asian region. There are
two distinct type of domestic rice, Oryza sativa L. of Asian origin and second
Oryza glabarrima L. of African origin. This genus contains 22 wild relatives also.
All members of the rice genus have n=12 chromosome.

Globally it is cultivated in an area of 160.6 m ha with an annual production of
about 738.2 million tones and an average productivity of 2.96 t ha-1(FAO, 2015).
Among the rice producing countries, India ranks second in total production next
to China with an average productivity of 3.09 t/ ha-1(FAO, 2015). More than 8%
of our countrymen depend fully or partially on rice as their main cereal food and
staple diet.

India has the largest area under rice as 43.95 million hectare with a production of
105.48 million tones. (Directorate of economics and statistics, Department of
agriculture and cooperation, Government of India 2015).In Uttar Pradesh area,
production and productivity is 5.98million hectare, 14.63 million tonnes, and
2447 kg/ha respectively.(Agricultural statistics at a glance-2014, Department of
agriculture and cooperation, ministry of agriculture, Government of India 4™
advance estimate).The success of any breeding programme depends on the
exploitation of existing variability and therefore, it is desirable to collect, evaluate
and utilize the available diversity for crop improvement to suit specific need with
regards to specific ecosystem. The nature and relationship between yield and its
component traits and also among yield components seems to provide information,
which would be of greater value at the time of practicing selection for improved
yield. Correlation coefficient measures the relationship between two characters
and does not indicate relative importance of each factor, this study was conducted
to determine the nature of relationship between seed yield and yield components.
Correlation studies provide information about yield contributing characters. This
information is useful to plant breeder in selection of elite genotypes from diverse
genetic populations (Robinson et al., 1951; Johnson et al., 1955). Simple
correlation studies do not provide adequate information about the contribution
of each factor towards yield. Therefore, the use of path-coefficient analysis is
necessary. Path coefficient analysis partitions into direct and indirect matrix
presenting correlation in a more meaningful way. The present investigation was
conducted to find out the genetic variability among different characters, direct
and indirect contribution of these characters towards yield and to identify better
combinations as selection criteria for developing high yielding fine rice genotypes.

ABSTRACT

The experiment was conducted with 30 geno-
types of rice during Kharif-2015 in Random-
ized Block Design. The data were recorded
for 13 quantitative characters to study genetic
variability, heritability, genetic advance, cor-
relation and path coefficient analysis. On the
basis of mean performance highest seed yield
per plant reported in KR-15-01 (43.36) geno-
type followed by KR-15-05 (39.93). Analysis
of variance revealed significant difference
among 30 rice genotypes for all characters in-
dicating the existence of variability. High GCV
and PCV were observed for biological yield
per plant (17.29 & 21.72) and harvest index
(16.51 & 23.72). High heritability coupled
with high genetic advance as percent of mean
was observed for the character test weight
(96.30 & 30.05). Correlation coefficient
showed panicles per plant (0.49) and biologi-
cal yield per plant (0.48) exhibited maximum
direct effect on seed yield per plant. Path coef-
ficient analysis revealed that tillers per plant
(2.41), panicles per plant (2.33), harvest index
(0.72) exhibited maximum direct effect on seed
yield per plant showed to be the primary yield
contributing characters and could be relied
upon for selection of genotypes to improve
genetic yield potential of rice. Hence, utmost
importance should be given to these charac-
ters during selection for yield improvement.
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MATERIALS AND METHODS

The experiment was conducted during Kharif - 2015 at the
Central Research Farm of the Department of Genetics and
Plant breeding, Faculty of Agriculture, Sam Higginbottom In-
stitute of Agriculture, Technology and Sciences, (Deemed to -
be University) Allahabad, Uttar Pradesh, India, with 30 rice
genotypes sown in a randomized block design with three
replications. Twenty five days old seedlings of each genotype
were transplanted in a row of 4.0 m length by adopting a
spacing of 20 cm between rows and 15 cm between plants
within the row. Observations were recorded on five randomly
selected plants in each genotype in each replication and the
average values were subjected for statistical analysis. Obser-
vations were recorded on plant basis for all characters, except
days to 50 per cent flowering and days to maturity which were
recorded on plot basis. The differences between 30 geno-
types for different characters were tested for significance by
using Analysis of Variance technique as proposed by Panse
and Sukhatme (1967). The genetic parameters genotypic co-
efficient of variation (GCV) and phenotypic coefficient of varia-
tion (PCV) were calculated by the formula given by Burton
(1952), heritability (h?) by Burton and De Vane (1953) and
genetic advance i.e. the expected genetic gain were calcu-
lated by using the procedure given by Johnson et al. (1955).Cor-
relation coefficient and path coefficient was worked out as
method suggested by Al Jibouri et al. (1958), Dewey and Lu
(1959). The estimated values compared with table values of
correlation coefficient to test the significance of correlation
coefficient prescribed by Fisher and Yates (1967).

RESULTS AND DISCUSSION

The analysis of variance showed highly significant differences
among the various genotypes for the characters under study.
It indicated that there is ample scope for selection of different
quantitative characters for improvement of rice. These findings
are in accordance with the findings of Akinwale et al (2011),
Mulugeta et al (2012) who also observed significant variability
for yield and its components traits in rice. The result of analysis
of variance is present in the Table1. On the basis of mean
performance highest seed yield per plant was exhibited by the

Table1: Analysis of variance for 13 characters in rice germplasm

genotypes KR-15-01 (43.36) followed by KR-15-05 (39.93),
KR-15-03 (37.85), PHB-71 (34.56) and KR-15-09 (33.95). The
result of mean performance is given in the table2. The
Phenotypic coefficient of variation was higher than genotypic
coefficient of variation for all the characters studied. Maximum
genotypic coefficient of variation (GCV) and phenotypic
coefficient variation (PCV) was observed for biological yield
per plant (17.29, 21.72) and harvest index (16.51, 23.72)
indicating that these characters could be used as selection for
crop improvement. Similar results were also found by Zahid
et al. (2006). Heritability is classified as high (above 60%),
medium (30%-60%) and low (below 30%). High heritability
was observed for test weight (96.30), days to maturity (90.60),
days to 50% flowering (87.60), number of tillers per plant
(65.80), biological yield per plant (63.40), plant height (63.00),
number of panicles per plant (62.30), seed yield per plant
(62.20). High heritability for test weight, days to 50% flowering,
days to maturity was also observed by Ashvani et al. (2007)
and Warakad et al. (2013). High genetic advance was observed
for number of spikelets per panicle (19.77). Similar results
were also reported by Nayak et al., (2002) and Singh et al.,
(2011). High genetic advance as percent of mean was observed
for test weight (30.05), biological yield per plant (28.37), seed
yield per plant (26.58), harvest index (23.69), number of
panicles per plant (21.44), number of tillers per plant (20.54).
Yadav (2000) reported that seed yield per plant showed high
genetic advance as percent of mean. High heritability coupled
with high genetic advance as percent of mean was observed
for test weight (96.30, 30.05). The result of estimation of
components of variance and genetic parameters present in
the table3. Correlation studies revealed that panicles per plant
(0.49), biological yield per plant (0.48), harvest index (0.43),
tillers per plant (0.43), number of spikelets per plant (0.39)
and plant height (0.35) showed positive significant association
with seed yield per plant at genotypic level. Similar results
were reported by Panwar et al. (2007), Kole et al. (2008),
Nandan et al (2010), Paul et al. (2011), ), Pandey et al. (2012),
Ishwar et al.(2012), Sharma et al. (2012) and Singh et al. (2013)
for seed yield at genotypic level. The result of genotypic
correlation coefficient between yield and its related traits
present in the table4. Harvest index (0.47), biological yield
per plant (0.40), tillers per plant (0.40), numbers of panicles

S.no Characters Mean squares

Replication(d.f = 2) Treatments(d.f =29) Error(d.f = 58)
1 Days to 50% flowering 13.73 313.32%* 14.11
2 Plant height 2.49 158.36** 25.92
3 Flag leaf length 1.93 38.69%* 9.72
4 Flag leaf width 0.006 0.03** 0.01
5 Numbers of tillers per plant 0.13 7.03%* 1.03
6 Number of panicles per plant 0.12 5.95** 1.00
7 Panicle length 1.53 3.68** 1.50
8 Number of spikelets per panicle 108.48 1939.17** 917.61
9 Days to maturity 12.57 279.15%** 9.32
10 Biological yield per plant 84.66 387.29** 62.52
11 Harvest index 11.04 267.63** 70.02
12 Test weight 0.18 29.05%* 0.36
13 Seed yield per plant 24.83 79.51** 13.37

** Significantat 1% probability level.
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Table 7: Estimates of direct and indirect effects of yield related traits on seed yield in 30 rice genotypes at genotypic level.

Seed

Test

Harvest
Index

(%)

Biological
Yield

(gm)

0.1

Days to
Maturity

Spikelets/
panicle

Panicle/ Panicle

plant

Flag Leaf Tillers/

width
(cm)
0.25
0.07
-0.02
0.27
0.75
-0.77

Flag Leaf
length
(cm)
-0.51
0.36
-0.51
0.01
0.54

Plant

Days to
50%

S.No Characters

yield/plant

(gm)
-0.31

0.35

Weight
(gm)
-0.33
-0.04
0.03
-0.09
-0.22
0.37

length
(cm)
-0.17
0.02
0.20
-0.19
-1.47
1.46
0.01
-0.02
0.29
0.09
-0.19
-0.03

plant

Height
(cm)
-0.45
0.52
-0.35
0.03
-0.01
0.01

flowering

-0.40
-0.04

0.11

5

1.09
-0.22

0.23

-0.22
0.

-0.12

-0.25

1.09
-0.21
0.24
0.06
0.56
-0.26

Days to 50% flowering
Plant Height (cm)

1.

0.19
0.05
0.05
-0.29
0.64

32

0.003
0.13
-0.09

0.002
0.11

2.

-0.25
-0.10

0.43

-0.20
0.10

Flag Leaf length (cm)
Flag Leaf width (cm)

Tillers/ plant

3.

-0.08

0.06
0.64
-0.29

-0.08

4.

-0.77
0.59

0.70

-2.29
2.33

2.41
2.22

5.

0.49

-0.26

-0.59

Panicle/ plant

6.

0.001
0.39

0.002
-0.02
0.53

-0.003
0.006

0.53

-0.003
-0.13
-0.17
0.40

-0.002
0.

0.0009

0.008
0.04
0.21

0.11

0.008
0.11

-0.009
-0.14
-0.42
0.07
-0.22
0.06

-0.005
-0.15

0.

0.0007
-0.24
0.74
0.14
-0.06
0.01

-0.002
0.08
-1.74
0.05
-0.26
0.05

Panicle length (cm)
Spikelets/ panicle

7.

05

0.38
0.22
0.13
-0.01
-0.01

8.

-0.30
0.48
0.43

-1.75
0.04
-0.21
0.05

0.46
0.04
0.23
-0.01

80

Days to Maturity

9.

0.006

-0.22
0.72

-0.04
-0.16
0.01

Biological Yield (gm)
Harvest Index (%)
Test Weight (gm)

10.

-0.002
-0.18

-0.40

0.18
-0.03

0.04

0.0005

-0.003

12.

0.2721

R SQUARE = 0.9260; RESIDUAL EFFECT

per plant (0.37) were found significant and positive association
with seed yield per plant at phenotypic level. Bhadru et al.
(2011), Paul et al. (2011), Datt et al. (2012) and pandey et al.
(2012) were reported that there is positive significant
correlation between biological yield per plant and harvest
index with seed yield at phenotypic level. The result of
phenotypic correlation coefficient between yield and its related
traits present in the table5. In the present investigation path
coefficient analysis has been conducted for seed yield per
plant. Harvest index (1.04), biological yield per plant (1.006),
number of tillers per plant (0.04), number of panicles per plant
(0.04), plant height (0.04), days to 50% flowering (0.04), test
weight (0.01), number of spikelets per panicle (0.007) and flag
leaf length (0.004) were found significant and positive
association with seed yield at phenotypic level. The result of
direct and indirect effects of yield related traits on seed yield at
phenotypic level present in table6. Number of tillers per plant
(2.41), number of panicles per plant (2.33), days to 50%
flowering (1.09), harvest index (0.72), plant height (0.52),
biological yield per plant (0.40), number of spikelets per panicle
(0.38), flag leaf width (0.27) and panicle length (0.01) showed
positive and significant association with seed yield per plant
at genotypic level. Similar result was also reported by Ishwar
etal. (2012) and Neha and Lal (2012). The result of direct and
indirect effects of yield related traits on seed yield at genotypic
level present in table7. These traits contributed maximum to
higher seed yield compared to other characters, thus, selection
for these characters helps in selection of superior fine
genotypes.
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