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The variability in the breeding material is 
extremely important in the selection of superior type 
plant, where selection is based not only on yield but 
also on its component traits. Such information on 
segregating population, where selection is actually 
practiced, will be more meaningful and of immediate 
practical utility. Moreover, most of the yield 
component traits are quantitative in nature and the 
variability present in them is both heritable and non-
heritable.Rice being an important crop throughout the 
world and to increase its production a study of 
association of yield and its component characters viz. 
plant height, number of panicle per plant, panicle 
weight, panicle length, florets number per panicle, 
fertility %, number of grain per panicle, 1000 grain 
weight etc. is important and is also essential 
fundamental task before making any successful 
breeding programme. The yield component does not 
act independently. In general, they are interrelated 
with each other that ultimately bring about the grain 
yield in rice. Therefore, an analysis of direct and 
indirect contribution of each component character is 
necessary to plan any effective breeding programme. 

MATERIALS AND METHODS

The experiment was conducted at Balindi 
Research  Farm,  Bidhan  Chandra  Kr ish i  
Vishwavidyalaya, Balindi, Nadia, West Bengal, 
during Kharif, 2012. The experiment was laid out in 
Randomized Block Design with two replications. The 
materials consisted 26 genotypes of indigenous aman 

rice. Single seedling per hill was transplanted with a 
spacing of 20 × 15 cm in 4 × 3 m plot. The 
recommended packages of practices were followed to 
obtain a good harvest. The observation on 19 
characters viz., days to 50 per cent flowering, days to 
maturity, plant height, panicle weight, number of 
panicle per plant, panicle length, number of primary 
branches per panicle, number of secondary branches 
per panicle, number of grains per panicle, number of 
florets per panicle, fertility per cent, 1000 grain 
weight, grain length, grain breadth, grain L/B ratio, 
kernel length, kernel breadth, kernel L/B ratio and 
grain yield per plant were recorded on five randomly 
selected plants from each replication. The data were 
used for statistical analysis following appropriate 
computer based statistical software (Genres).

RESULTS AND DISCUSSION

The mean performances of indigenous aman rice 
for 19 characters are presented in table-1. The mean 
data showed that days to 50 per cent flowering ranged 
from 96 days in genotype Latisal to 123 days in 
Khejurchari with a grand mean of 112.5 days. Days to 
maturity varied from 134 to 154 days. Khejurchari had 
the longest maturity duration and Harmanona was the 
earliest in this regard followed by genotype 
Narkelchari and Nonaketum. Plant height varied from 
77 to 163.5cm with a grand mean of 135.14 cm. The 
tallest genotype was Kanakchur followed by 
Lalkaminisal and Dadsal while the shortest genotype 
being Mashuri. Number of panicles per plant ranged 
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from 5.5 to 11. It was observed that genotype Niko (11) 
registered the highest number of panicles per plant 
followed by Marshal (10.75) and Geri (10.50) 
respectively. The lowest number of panicles per plant 
was observed in Asammota (5.5). The range for 
panicle weight was varied from 1.32 to 5.32g with a 
grand mean of 2.48g. The maximum panicle weight 
was observed in Sabita (5.32g) followed by genotype 
Kamini (4.30g) while the minimum value for panicle 
weight was observed in Solerpona (1.32g). Genotype 
Latisal registered the maximum panicle length (31.16 
cm) followed by Kamimi (30.64 cm). The minimum 
panicle length was observed in Ghiyus (18 cm) 
followed by Narkelchari (20.89). The genotype 
Ghiyus (6.20) possessed the minimum number of 
primary branches and the genotype Sadakamisoru 
(14.10) possessed the maximum number of primary 
branches followed by the genotype Kanakchur (11.90) 
and Sadamota (11.80). The number of secondary 
branches varied from 15.65 to 59.00 with an overall 
mean value of 30.92. The maximum number of 
secondary branches was observed in line Kamimi 
(59.00) followed by Kanakchur (45.00) while the 
minimum value was observed in genotype Ghiyus 
(15.65) followed by Lalgetu(19.10) in this regard. 
Florets number per panicle ranged from81.50 to 270. 
The highest florets number per panicle was observed in 
Kamini (270) followed by Kanakchur (200) while the 
lowest florets number per panicle was observed in 
genotype Lalgetu (81.50) followed by Hamai (89). The 
number of grains per panicle varied from 47.0 to 251.0. 
Kamini (251) was found to possess the highest number 
of grains per panicle while the genotype Lalgetu (47) 
had the lowest number of grains per panicle.

The grain L/B ratio varied from 1.58 to 3.98 with a 
mean of 2.94. Moniakundu registered maximum grain 
L/B ratio (3.98) while the minimum grain L/B ratio 
(1.58) was found in Chinikamini. The range for kernel 
length was found to be 2.05 to8.07 mm. The maximum 
kernel length was observed in Sabita (8.07 mm) 
followed by Asammota (7.64 mm) while the minimum 
kernel length was observed in Chinikamini (2.05 mm). 
Kumorogor showed maximum kernel breadth (2.78 
mm) followed by Marsal (2.74 cm) and the minimum 
kernel breadth was observed in Lalkaminisal 
(1.41mm) followed by Moniakundu. The range for 
kernel L/B ratio was 1.21 to 3.86. Solerpona (3.86) 
possessed highest kernel L/B ratio followed by line 
Geri (3.59). Chinikamini (1.21) recorded the lowest 
kernel L/B. Grain yield per plant showed highest 
amount of variability (CV 20.956) with a mean of 16.41 
g. Sabita registered the maximum grain yield per plant 

(28.38g) followed by Kamini (26.22g)while Solerpona  

recorded the minimum (7.43g) grain yield per plant.

Estimates of different genetic parameters for 19 
different characters have been presented in table 2. The 
analysis of variance revealed highly significant 
differences for all the characters, indicating the 
presence of high genetic variability in the tested 
genotypes. The estimates of genotypic coefficient of 
variation ranged from 2.83 per cent in days to maturity 

-1to 32.72 percent in number of grains panicle , whereas 
for phenotypic coefficient of variation it was 3.96 
percent in days to maturity to 35.64 per cent in number 

-1of grains panicle . The high estimates of GCV and PCV 
were obtained for number of grains per panicle, panicle 
weight, florets number per panicle, number of 
secondary branches, grain yield per plant, kernel L/B 
ratio and 1000 grain weight. 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; Nayak et al. 
(2002) for number of panicle per plant, number of 
spikelet per panicle, number of grains per panicle and 
grain yield per plant; 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; Karthikeyan et al. (2009) for 
straw yield per plant, grain yield per plant, total 
biological yield per plant, number of fertile florets per 
panicle and number of branches per panicle; 
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.High heritability was observed for days to 50 
percent flowering, plant height, 1000 grain weight, 
panicle length, florets number per panicle, kernel 
length, kernel L/B ratio, number of secondary branches 
per panicle, panicle weight and number of grains per 
panicle. The 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, 1000 grain weight. 
Other characters like grain length, grain L/B ratio, 
grain breadth, number of primary branches, grain yield 
per plant, number of panicle per plant, days to maturity 
and grain breath were observed to possess low 
heritability. The grain length had the lowest 
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heritability. Number of grains per panicle recorded the 
highest GA followed by floret number per panicle, 
plant height, number of secondary branches, fertility 
percent, day’s to50 percent flowering, and 1000 grain 
weight. These findings were in agreement with that of 
Amirthadevathinam (1990) for grains per panicle; 
Lokaprakash et al. (1992) for1000 seed weight and 
number of fertile spikelets per panicle and Sarma et al. 
(1996) for number of secondary branches per panicle. 
Lowest GA was observed in grain breadth. The 
estimates of genetic advance as percent of mean were 
highest for number of grain per panicle, followed by 
panicle weight, number of secondary branches, florets 
number per panicle,1000 grain weight, kernel length, 
grain yield per plant, kernel L/B ratio, kernel breath, 
grain length, plant height, grain L/B ratio, number of 
panicle per plant and panicle length respectively. 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 days to maturity followed by panicle 
length, kernel length, days to 50 percent flowering and 
grain length. High heritability coupled with high 
genetic advance was obtained for plant height, days to 
50 percent flowering, number of secondary branches, 
florets number per panicle, number of grains per 
panicle, fertility percent and 1000 grain weight. 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; 
Anjaneyulu et al. (2010) for number of grains per 
panicle, plant height and fertility per cent ;Gyanendra 
et al. (2011) for grain yield/plant spikelets per panicle, 
panicle bearing tillers per plant, flag leaf area and days 
to 50 percent 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 panicle 
length, panicle weight, kernel length and kernel L/B 
ratio. 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 
days to maturity and grain yield per plant. 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. Low heritability coupled 
with low genetic advance was observed for number of 
panicle per plant, number of primary branches, grain 
length, grain breadth and grain L/B ratio. It indicated 
that these characters were highly influenced by 
environmental factors and selection would be 
ineffective. Correlation studies (Table3.) revealed that 
Grain yield per plant was positively significantly 
correlated with panicle weight, number of secondary 
branches, number of grains per panicle and fertility 
percent. This finding was in agreement with that of 
Chaubey and Singh (1994) and Monalisa et al. (2006) 
for panicle weight; Choudhury and Das (1997) for 
grains per panicle ; Reddy et al. (1997) for number of 
grains per panicle and panicle weight; Raut et al. (2009) 
for secondary branches per panicle. Therefore, above 
mentioned characters were the principal yield 
determining trait in rice. Genotypic pathway 
associations of yield attributing characters are 
presented in table 4. Correlation is partitioned into 
direct and indirect effects through genotypic path 
coefficient analysis. Residual effect of path coefficient 
analysis was low (0.1372744). It indicated that the 
number of characters, chosen for the study were 
appropriate for yield determination in rice. Characters 
namely plant height, panicle length, number of grains 
per panicle, 1000 grain weight, grain length, kernel 
breadth and kernel L/B ratio incurred negative direct 
effect on grain yield per plant. The florets number per 
panicle imparted the highest positive direct effect on 
grain yield per plant followed by panicle weight per 
plant, kernel length, fertility percent and grain breadth 
respectively. The value of correlation coefficient 
between panicle weight and grain yield per plant was 
nearly equal to its direct effect. Therefore, correlation 
explained the true relationship and a direct selection 
through panicle weight would be effective. Similarly 
the value of correlation coefficient between fertility 
percent and grain yield per plant was nearly equal to its 
direct effect. Therefore, correlation explained the true 
relationship and a direct selection through fertility 
percent would be very much effective. The number of 
grains per panicle was positively and significantly 
correlated with grain yield per plant but its direct effect 
was negative, indicating that indirect effects would be 
the cause of correlation. In this situation, the indirect 
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causal factors were to be considered simultaneously for 
selection. Therefore, it would be better to consider the 
other characters that showed high indirect effect on 
grain yield per plant. The number of secondary 
branches and fertility per cent was significantly 
correlated with grain yield per plant but they had small 
direct effect. Therefore, indirect effects of number of 
secondary branches and fertility per cent through other 
component characters were mainly responsible for the 
production of such correlation coefficient. In this 
circumstance, indirect selection through these 
characters would be practiced for yield improvement in 
rice.
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