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Abstract
Yield is the complex trait that depends on various attributes. Therefore, the knowledge about the relationship 
of different attributes to yield is crucial for making efficient selection strategy. The grain yield per plant 
exhibited highly significant and positive association with biological yield per plant followed by panicle 
bearing tillers per plant, spikelets per panicle, grains per panicle, chlorophyll content in F1s at both genotypic 
and phenotypic level. Highest positive direct effect on grain yield per plant was exerted by biological yield 
per plant and harvest-index in F1s at both genotypic and phenotypic level. Therefore, biological yield per 
plant and harvest index should be utilized in making selection strategy for yield improvement in rice.
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Introduction 

Rice (Oryza sativa L.) is the most important staple food 
crop of the world. Asia is the leader in rice production 
accounting for about 90% of the world’s production. 
India has the world’s largest rice-growing area (45 
million hectares) and ranks second in overall production 
(130.29 million tonnes) after China, with an average 
yield of 2895 kg/hectare (Anonymous 2021-22).

The knowledge of factors responsible for high 
yields has been rendered difficult since yield 
is a complex character that manifests through 
multiplicative interactions of other characters known 
as yield components (Grafius, 1959). For rational 
approach in breeding for higher yield, several 
workers emphasized use of component approach 
for successful breeding programme (Moll et al., 
1962, Bhatt, 1970). Therefore, the identification 
of important yield contributing characters, out of 
numerous plant traits, is necessary because it would 

be impossible and impractical to concentrate and 
work on improving many characters at a time. The 
correlation and path coefficient analysis help us 
in identification of important yield contributing 
characters. 

Correlation is a statistical measure, which is used 
to find out the degree (strength) and direction of 
relationship between two or more variables or 
characters. The coefficient of correlation expresses 
association between two variables, but tells us nothing 
about the causal relations of variables, i.e., which 
variable is dependent and which is independent. 
Therefore, the study of path-coefficients is necessary. 
The concept of path analysis was developed by 
Wright (1921), but the technique was first used 
for plant selection by Dewey and Lu (1959). Path-
coefficient is simply a standardized partial regression 
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coefficient, which splits the correlation coefficient 
into the measures of direct and indirect effects. In 
other words, it measures the direct and indirect 
contribution of various independent characters on 
the dependent character like yield. It also estimates 
residual effects. Path analysis clearly indicates the 
relative importance of different yield components 
so that one may identify the most important yield 
components.

Materials and Methods
This experiment was carried out at the Main 
Experimental Station of A.N.D. University of 
Agriculture & Technology, Narendra Nagar 
(Kumarganj), Ayodhya (U. P.) India. The experimental 
material was based on a line x tester set of 63 hybrids 
(F1’s) developed by crossing 21 lines (females) with 
3 testers (males). An attempt was made to make a 
sixty three cross combinations during kharif season 
2017 to generate F1’s. The 63 F1’s along with parents 
and two checks, Jaya and CSR 43 were evaluated 
to work out the correlation and path coefficient of 
their various attributes on grain yield under the sodic 
soil in Randomized Complete Block Design with 
three replications during kharif 2018. Estimation of 
correlation coefficients was done as per Searle, 1961 
and path-coefficient analysis was done as per Dewey 
and Lu, 1959.

Results and Discussion
The estimates of simple correlation coefficients 
at phenotypic and genotypic levels computed 
between eighteen characters under study are 
presented in Table 1 and 2, respectively. The 
phenotypic correlation coefficients and genotypic 
correlation coefficients for 18 traits were analyzed 
in the F1s of 63 cross combinations and their 
24 parents. Differences in magnitude as well as 
in direction were observed for different traits. 

However, both genotypic correlation coefficient 
and phenotypic correlation coefficient exhibited 
similar signs with few exceptions. In general, both 
positive and negative character associations were 
observed among different traits. Further, it was also 
observed that the estimates of genotypic correlation 
coefficient were higher than the corresponding 
phenotypic correlations. 

The grain yield per plant exhibited highly significant 
and positive association with biological yield per 
plant (0.9018, 0.8798), followed by panicle bearing 
tillers per plant (0.6410, 0.6329), spikelets per panicle 
(0.6210, 0.6166), grains per panicle (0.6136, 0.6096), 
chlorophyll content (0.4976, 0.4858), panicle length 
(0.3741, 0.3589), plant height (0.3020, 0.2978), 
flag leaf area (0.2755, 0.2746) in F1s at genotypic 
and phenotypic level respectively. Therefore, these 
characters emerged as most important associates of 
grain yield in rice. The strong positive association of 
grain yield with the characters mentioned above has 
also being reported in rice by earlier workers (Sarawgi 
et al., 1997, Chaudhary and Motiramani 2003, Qamar 
et al., 2005, Ramkrishnan et al., 2006, Zahid et al., 
2006, Eradasappa et al., 2007b, Petchiammal and 
Kumar 2007, Kishor et al., 2007, Rahaman et al., 
2011, Bhadru et al., 2011, Krishnamurthy and Kumar, 
2012, Ahamed et al., 2014, Kumar et al,, 2018 and 
Shrivastav et al., 2020.

Biological yield per plant showed positive and 
highly significant correlation with grain yield 
per plant (0.8798), spikelets per panicle (0.6962), 
grains per panicle (0.6685), panicle bearing tillers 
per plant (0.5862), chlorophyll content (0.5068), 
panicle length (0.3942), plant height (0.2611), 
protein content (0.2506), flag leaf area (0.2278), 
leaf nitrogen (0.2213), harvest index (0.1849), leaf 
temperature (0.1792) and amylose content (0.1677), 
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in F1s. These similar result reported by those of 
Chaudhary and Motiramani, 2003; Ahamed et al., 
2014; Kumar et al., 2018. Harvest index showed 
positive and highly significant correlation with 
grain yield per plant (0.6131), panicle bearing tillers 
per plant (0.3711), flag leaf area (0.2173), plant 
height (0.1897), biological yield per plant (0.1849), 
L:B ratio (0.1754), grains per panicle (0.1618) and 
chlorophyll content (0.1605) in F1s. These finding 
are accordance with the result of Ahamed et al., 
2014; Kumar et al., 2018. Amylose content showed 
positive and highly significant correlation with 
1000-grain weight (0.2856), spikelets per panicle 
(0.2408), chlorophyll content (0.2269), panicle 
bearing tillers per plant (0.2212), biological yield 
per plant (0.1677) and grains per panicle (0.1599) 
in F1s. But grain yield per plant (0.1218) shows 
positive and significant correlation in F1s. Protein 
content showed positive and highly significant 
correlation with biological yield per plant (0.2506), 
plant height (0.2439), panicle length (0.2038) and 
grains per panicle (0.1748) in F1s. But grain yield 
per plant (0.1269) shows positive and significant 
correlation in F1s. The estimates of correlation 
coefficients obtained in present study are broadly in 
conformity with previous reports in rice (Sarawgi et 
al., 1997, Chaudhary and Motiramani, 2003, Qamar 
et al., 2005, Zahid et al., 2006, Kishore et al., 2007, 
Rahman et al., 2011, Bhadru et al., 2011, Ahamed 
et al., 2014, Kumar et al., 2018 and Shrivastav  
et al., 2020. 

Path coefficient analysis is a tool to partition the 
observed correlation coefficient into direct and 
indirect effects of yield components on grain 
yield. Path analysis provides more clear picture 
of character associations for formulating efficient 
selection strategy. Path coefficient analysis differs 
from simple correlation in that it points out the causes 

and their relative importance, whereas, the later 
measures simply the mutual association ignoring 
the causation. The concept of path coefficient was 
developed by Wright S. (1921) and technique was 
first used for plant selection by Dewey and Lu 
(1959). Path analysis has emerged as a powerful 
and widely used technique for understanding 
the direct and indirect contributions of different 
characters to economic yield in crop plants so that 
the relative importance of various yield contributing 
characters can be assessed. The direct and indirect 
effects of seventeen characters on grain yield per 
plant estimated by path coefficient analysis using 
phenotypic and genotypic correlations is depicted 
in Table 3 and 4 respectively.

Highest positive direct effect on grain yield per 
plant was exerted by biological yield per plant 
(0.7908, 0.7756), followed by harvest-index 
(0.4598, 0.4669), amylose content (0.0270, 0.0179), 
L:B ratio (0.0203, 0.0149) in F1s at genotypic and 
phenotypic level respectively. Thus, biological 
yield per plant and harvest-index emerged as 
most important direct yield components on which 
emphasis should be given during simultaneous 
selection aimed at improving grain yield in rice. 
These characters have also been identified as major 
direct contributors towards grain yield by Sarawgi  
et al., (1997), Mishra and Verma (2002), 
Petchiammal and Kumar (2007), Kishore et al., 
(2007), Amahed et al., (2014), Kumar et al., (2018) 
and Shrivastav et al., (2020).

In the present study, path analysis identified 
biological yield per plant followed by harvest-index 
as most important direct as well as indirect yield 
contributing traits or components which merit due 
consideration at time of devising selection strategy 
aimed at developing high yielding varieties in rice. 
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