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ABSTRACT

Physically hard working people prefer bold grained rice with good taste and qualities. But most of the
modern high yielding varieties are medium and fine grained. The present experiment was conducted on 47 bold
grained rice genotypes with two locally recommended high yielding check varieties namely Ranjit and Monohar
Sali of Barak Valley, Assam to assess the genetic variability, correlation and coheritability for eight morpho-
physiological characters. The characters were days to 50% flowering, plant height, flag leaf length, flag leaf
breadth, effective branch tillers per hill, panicle length, sterility percentage and grain yield per hill. Very small
difference between GCV and PCV was observed for the characters like days to 50% flowering and flag leaf
breadth. Wide difference between GCV and PCV was observed for the characters like plant height, flag leaf
length, effective branch tillers per hill, panicle length, sterility percentage and yield per plant. In the present
investigation, high heritability associated with high genetic advance was found in the characters grain yield
per hill and sterility percentage. These characters were predominantly governed by additive gene action. High
heritability along with moderate genetic advance was observed in the character plant height. Moderate
heritability associated with moderate genetic advance was recorded for the characters effective branch tillers
per hill, flag leaf length and flag leaf breadth. Lastly, high heritability with low genetic advance was recorded
for the character days to 50% flowering. This indicated that these characters were mostly governed by non-
additive gene action (dominance and epistasis). The genotypic correlation coefficient was found to be higher
than the corresponding phenotypic correlation coefficient. This indicates a strong inherent association among
grain yield per plant and other morpho-physiological characters. The characters sterility percentage, effective
branch tiller per hill and panicle length showed significant positive genotypic correlation with grain yield per
hill. Sterility percentage, effective branch tiller per hill and panicle length had high coheritability with grain
yield suggesting that selection for these characters would improve grain yield.
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Bold grained rice is preferred by the hard working people. Genetic yield enhancement of bold grained rice
is a long term demand of the hard working class. Crop yield is a complex character which is dependent on
many other characters. Yield responds very poorly to direct selection due to complex inheritance pattern. The
present investigation was therefore, undertaken to obtain information on different genetic parameters namely
GCV, PCV, heritability in broad sense coheritability, genotypic and phenotypic correlation of morphometric
traits with grain yield. Such information could be used in formulating a successful rice breeding programme
for genetic improvement of yield.
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Materials and methods

Forty seven bold grained genotypes were collected from various parts of Barak Valley, Assam, along with
two locally recommended high yielding varieties namely Ranjit and Monohar Sali. All the 49 genotypes were
grown in randomized block design with three replications at Regional Agricultural Research Station (RARS),
Akbarpur, Karimganj, during kharif season 2006. Each genotype was planted in 8m X 1m plots, with a crop
geometry of 20cm X 20cm. Data on grain yield and twelve yield components (Table 1) were collected from
randomly selected ten plants in each replication. The mean values were subjected to analysis of variance and
covariance following the method of Panse and Sukhatme (1967). Genotypic and phenotypic correlation
coefficients were estimated following the method of AI-Jibouri et al. (1958). Coheritability between two
characters was calculated according to the method suggested by Nei (1960).

Results and discussion

Analysis of variance revealed that the genotypes differed significantly for all the morpho-physiological
characters (Table 1). The comparison of characters as regards to the extent of genetic variation could be better
judged by the estimation of genotypic coefficient of variation (GCV) in relation to their respective phenotypic
coefficient of variation (PCV). Amongst the physio-morphological characters very small difference between
GCV and PCV was observed for the characters like days to 50 % flowering and flag leaf breadth. It indicates
that the observed variations for the traits were mostly due to genetic factors. However, the environment played
a little role on the expression of these traits. On the other hand, large difference between GCV and PCV was
observed for the characters like plant height, flag leaf length, effective branch tillers per hill, panicle length,
and sterility percentage and yield per plant. This indicated the rule of environmental influence over these
characters.

In this experiment, high GCV was observed in characters like sterility percentage, effective branch tillers
per hill and yield per plant. The high GCV for these traits indicated further selection could improve the
genotypes. Sharma and Sharma (2007) observed high GCV for grain yield per plant, flag leaf area and grain
L/B ratio in forty four extra early and early maturing rice genotypes. Das et al. (2007) found very high PCV
and GCV for the character grain yield among 20 promising lowland rice genotypes. Jaiswal et al. (2007)
observed the highest genotypic coefficient of variation for grain yield per plant and number of panicle bearing
tillers in twenty-five indigenous aromatic rice genotypes. Nayak and Reddy (2005) reported that the grain yield
had maximum GCV and PCV values. Moderate GCV was observed for the characters like flag leaf breadth,
flag leaf length and plant height. Nair and Rosamma (2007) observed moderate PCV and GCV for panicle
length, 1000-grain weight and grain breadth in fifty rice genotypes of different eco-geographical origin. Shukla
et al. (1972) and Singh et al. (1980) also found moderate GCV in the characters like 100-grain weight, plant
height and panicle number per hill. On the other hand, low GCV was observed in the characters like days to
50% flowering and panicle length.

High GCV and PCV in some characters like sterility percentage, effective branch tillers per hill and flag
leaf length could be due to the low amount of selection practised by either nature or farmers for those
characters.

In the inheritance studies, the genetic components were estimated from the phenotypic values that reflected
both genetic and non-genetic factors. Heritability refers to the proportion of phenotypic variance that is
attributed to genes. The genetic advance is the magnitude of improvement that can be made in a particular
character by selecting a certain proportion of population in a definite direction. Heritability of metric characters
is of great significance to the breeders as its magnitude indicates the accuracy with which a genotype can be
recognized by its phenotypic expression and determines the generation in which selection can be profitable.
On the other hand, genetic advance under selection is a function of genetic variability of the base population,
G x E interaction and selection intensity.

Johnson et al. (1955) reported that effectiveness of selection depends not only on heritability but also on
genetic advance. In the present investigation, high heritability associated with high genetic advance was found
in the characters like yield per plant and sterility percentage. This indicated that these two characters were
mostly governed by additive gene action. Breeding methods based on progeny testing and mass selection could
be useful in improving these traits. Nair and Rosamma (2007) observed high heritability associated with high
genetic advance for the characters like days to flowering, plant height, grain per panicle and grain yield in fifty
rice genotypes of different eco-geographical origin. Sharma and Sharma (2007) found high heritability in broad
sense for the characters like flag leaf area, 1000-grain weight, grain L/B ratio, days to 50% flowering and
grains per panicle in forty four extra early and early maturing rice genotypes. They further observed high
heritability coupled with high genetic advance as percentage of mean for the characters like grain yield per
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plant, flag leaf area, grain L/B ratio, spikelets per panicle and days to 50% flowering. Das et al. (2007)
reported high heritability associated with high genetic advance for the character grain yield per plant. Jaiswal
et al. (2007) observed high heritability (broad sense) coupled with high genetic advance for the characters like
grain yield per plant, number of panicle bearing tillers and number of grains per panicle in twenty-five
indigenous aromatic rice genotypes.

The character plant height showed high heritability associated with moderate genetic advance. Moderate
heritability with moderate genetic advance was recorded in the present investigation for the characters like
effective branch tillers per hill, flag leaf length and flag leaf breadth. On the other hand, high heritability with
low genetic advance was recorded for the character days to 50% flowering. Nair and Rosamma (2007)
observed high heritability associated with low genetic advance for the characters like number of productive
tillers per plant, grain length, grain breadth and panicle length and grain in fifty rice genotypes of different
eco-geographical origin. These were mostly due to the non-additive gene action (dominance and epistasis).
Therefore, judicious application of pure line selection may be effective for improving the characters with high
heritability with low genetic advance.

Low heritability with low genetic advance was observed in the character like panicle length. Pedigree
method and population approach of breeding could be used to improve this character. 
The genotypic correlation coefficients were higher in magnitude than the corresponding phenotypic correlation
coefficients for most of the character pairs, indicating a strong inherent association between these characters.
The trend of both genotypic and phenotypic correlation was identical in almost all the character pairs. This
would increase the efficiency of phenotypic selection. 

The characters sterility percentage, effective branch tillers per hill and panicle length showed significant
positive correlation with grain yield per hill at genotypic level (Table 3). Sterility percentage showed significant
positive correlation with grain yield per hill at both genotypic and phenotypic level. The findings suggest that
the selection of these characters may improve the grain yield. The underlying causes of the genotypic
correlation might be pleiotropy, linkage, heterozygosity or a common physiological basis (Jain, 1982).
Consistency in the genotypic correlation is maintained in the case of pleiotropy or common physiological basis.
However, genotypic correlation based on linkage and heterozygosity might vary depending upon crossing over
and intra allelic combination respectively. Sharma and Sharma (2007) found highly significant positive
correlation of grain yield per plant with fertile grains per panicle, grains per panicle, panicle length in forty
four extra early and early maturing rice genotypes. Chakraborty et al. (2001) found positive correlation of grain
yield with panicle length, panicle per plant, fertile grain per panicle and harvest index in twenty nine boro rice
genotypes. In the present study, significant negative correlation of plant height with grain yield per hill was
observed at both genotypic and phenotypic levels. Negative correlation of days to 50% flowering with grain
yield per hill was observed at both genotypic and phenotypic level. Babu et al. (2002) reported significant
negative correlation of days to 50% flowering and 1000-grain weight with single plant yield.

Coheritability 

It refers to the joint transmission of two characters and permits the study of simultaneous changes in two
associated characters through selection. However, for effective selection, coheritability must be studied along
with correlation. Coheritability estimates between different character pairs are presented in Table 3. In the
present study, higher positive coheritability of grain yield was observed with characters like sterility percentage,
effective branch tiller per hill and panicle length. This suggests that selection for any of these coheritable
components may result in simultaneous selection for grain yield. Coheritability estimate of different character
pairs based on linkage is evanescent and reverses its sign with crossing over. Such coheritability estimates are
low unless linkage between them is tight.

Table 1: Analysis of variance for various physio-morphological characters of bold grained rice
Character df Mean sum of square

----------------------------------------------------------------------------------------------------------------------------------
Days to Plant height Flag leaf Flag leaf Effective Panicle Sterility Yield
50% (cm) length breadth branch length percentage (tons/ha)
flowering (cm) (cm) tillers /hill (cm)

Replication 2 0.62 1633.35** 58.91* 0.12* 2.70 0.86 8.06 0.012
Genotypes 48 92.48** 476.71** 60.31* 0.15** 22.88 9.24* 21.15** 1.85**
Error 96 1.03 72.81 15.98 0.025 7.55 3.43 4.09 0.19
* Significant at 5% probability level, ** Significant at 1% probability level
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Table 2: Estimation of genetic parameters for different physio-morphological characters of bold grained rice genotypes
Character Range Mean Standard PCV GCV hbs² GA as %

------------------------- Error of (%) (%) (%) of mean 
Maxi Mini mean
mum  mum Sem±

1  Plant height (cm) 175 100 136.32 4.93 10.57 8.51 64.90 14.13
2 Days to 50% flowering 130 106 119.03 0.59 4.72 4.64 96.74 9.40
3 Flag leaf length (cm) 45 16 28.05 2.31 19.77 13.71 48.04 19.57
4 Flag leaf breadth (cm) 2.3 0.93 1.36 0.09 18.83 14.88 62.43 24.22
5 Effective branch tiller per hill 20 3 9.76 1.59 36.43 23.12 40.29 30.23
6 Panicle length (cm) 30 18 24.66 1.07 9.40 5.64 36.07 6.98
7  Sterility percentage 16.90 1.0 5.38 1.17 58.08 44.29 58.15 69.57
8 Yield per hill 23.64 7.28 14.47 1.10 24.24 20.35 70.47 35.19

Table 3: Estimation of correlation coefficients and coheritability (%) between yield and other characters
Correlation of yield with Genotypic correlation Phenotypic correlation Coheritability (%)
other characters coefficient (rg) coefficient (rp)
1. Flag leaf length (cm) 0.004 0.007 0.25
2. Flag leaf breadth (cm) 0.25 0.21 16.94
3. Plant height (cm) -0.66** -0.55** -45.18
4. Effective branch tillers per hill 0.27* 0.20 14.53
5. Days to 50% Flowering -0.107 -0.085 -8.96
6. Panicle length (cm) 0.28* -0.18 14.04
7. Sterility percentage 0.35** 0.29* 22.72
* Significant at 5 % probability level,   ** Significant at 1 % probability level
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