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ABSTRACT 

Genetic variation, correlation and path coefficient analysis was carried out for yield and yield components 
in fourteen rice F3 progenies with one check variety during Kharif -2013. Eleven biometrical characters 

were studied for estimating genotypic coefficient of variation (GCV), phenotypic coefficient of variation 

(PCV), genetic advance, heritability (broad sense), genetic advance as % of mean, correlation coefficient 
and path coefficient among themselves. The analysis of variation revealed significant differences in the 

genotypes for all the characters studied. High GCV and PCV were observed for grain yield/plant, 

tillers/plant and panicles/plant. High heritability was observed against all the characters studied. Grain 

yield/plant showed maximum genetic advance as percentage of mean followed by tillers/ plant, 
panicles/plant, test weight, flag leaf width, flag leaf length and spikelets/panicle. High heritability coupled 

with high genetic advance as % of mean were observed for grain yield/ plant, tillers/plant, panicles/plant, 

test weight, flag leaf width, flag leaf length and spikelets/panicles. Grain yield/plant possessed significant 
positive correlation with days to 50% flowering, days to maturity and tillers/plant while it had significant 

negative correlation with plant height and flag leaf length. Flag leaf width imparted maximum direct 

effect on grain yield followed by panicles/plant, flag leaf length and days to 50% flowering in this regard. 

 

Keywords: Rice, Genetic Variability, Heritability, Direct Effect, Correlation 

 

INTRODUCTION  

Rice is the staple food for two thirds of the Indian population. It contributes 43 per cent of caloric 
requirement and 20-25% of agricultural income. In India, rice is grown in an area of 43.5 million ha (23% 

of gross cropped area) with an annual production of 90 million tons (Viraktamath and Sundaram, 

2010).Most of the consumers, who depend on rice as their primary food, live in less developed countries. 

It is estimated that the demand for rice will be 121.2 million tons by the year 2030, 129.6 million tons by 
2040 and 137.3 million tons by 2050 for internal consumption (C.R.R.I. Annual Report 2012-13). 

Knowledge on genetic variability is the basic requirement in any crop improvement programme. 
Therefore to improve the production of this important food crop a study of association of yield and its 

components are very much essential. Complete knowledge on interrelationship of plant character like 

grain yield with other characters is of paramount importance to the breeder for making improvement in 
complex quantitative character like grain yield for which direct selection is not much effective. Hence, 

association analysis was undertaken to determine the direction of selection and number of characters to be 

considered in improving grain yield (Idris et al., 2012). In this context, the present work has been 
undertaken to study the inter-relationship between yield and its components with a view to identify 

characters and their combinations which might be helpful to identify the selection criteria for higher yield 

in rice. 

 

MATERIALS AND METHODS 

The experimental material consisted of fourteen F3 rice progenies obtained from Directorate of Rice 
Research, Rajendranagar, Hyderabad which was developed through back cross-1 and three-way crosses 

(Table 1). Present investigation was carried out at the Field Experimentation Centre of Department of 
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Genetics and Plant Breeding, Faculty of Agriculture, Sam Higginbottom Institute of Agriculture 

Technology and Sciences, Allahabad during Kharif -2013. Twenty one days old seedlings were 

transplanted in fifteen row plot of 6 m length in compact blocks under space planting. Distances between 
plant and between rows were 15 cm and 20 cm respectively. Standard agronomic practices were followed 

throughout the crop growth period to obtain a good harvest. The observations were recorded on fifteen 

randomly selected plants from each progeny block for the following eleven biometrical characters viz; 
days to 50% flowering, plant height, flag leaf length, flag leaf width, tillers/plant, panicles/plant, panicle 

length, spikelets/panicle, days to maturity, test weight, and grain yield/plant. The genetic parameters were 

estimated based on the method suggested by Al Jibouri et al., (1958). The genotypic and phenotypic 

correlations were estimated following Johnson et al., (1955) and path analysis was carried out following 
Dewey and Lu, (1959). 

 

RESULTS AND DISCUSSION  

Analysis of variance revealed significant differences among rice genotypes for all the characters studied 

(Table-2). Wide range of variation observed for all the characters provides a large scope for selection on 
the basis of phenotypic value of the component characters.  

The estimates of phenotypic and genotypic coefficient of variation were high for grain yield/plant, 
tillers/plant, panicle/plant and panicle length, days to 50% maturity, and plant height showed very low 

genotypic and phenotypic coefficient of variation (Pandey et al., 2010). A close proximity between GCV 

and PCV for all the character indicates less influence of environment on such characters (Yadav et al., 
2010). Interestingly all above characters had high heritability indicates the characters to be under more 

genetic control. But only grain yield/plant, tillers / plant, panicles / plant, test weight, flag leaf width, flag 

leaf length and spikelets/panicle had high genetic advance % of mean. Therefore, direct selection on the 
basis of phenotype for above seven characters will be beneficial. Further the above statistical parameters 

indicate large scope for improvement of these characters in segregating generations (Table-3).  

Phenotypic and genotypic correlation coefficients among the eleven biometrical characters were assessed 
(Table- 4). The present investigation indicated that, the genotypic correlation coefficients were higher 

than the phenotypic correlation coefficients demonstrating that, the observed relationships among the 
various characters were due to genetic causes (Jayasudha and Sharma, 2010). A significant positive 

correlation of flag leaf width, panicles /plant, flag leaf length and days to 50 % flowering with yield/plant 

was noticed. The findings suggest that grain yield can be improved in these rice genotypes by using these 

traits as selection criteria in succeeding generations.  

Path coefficient analysis (Table-5) based on the correlation coefficient using grain yield as the dependent 
factor (effect) and other quantitative characters viz. days to 50% flowering, plant height, flag leaf length, 

flag leaf width, tillers/ plant, panicles/plant, panicles length, spikelets/panicle, days to maturity and test 

weight as independent characters. Correlation coefficient of each independent character was partitioned 

into direct and indirect effects towards grain yield. All direct effect towards grain yield/plant was positive 
except spikelets/ panicle, test weight, tillers/plant, panicle length, plant height and days to maturity. Flag 

leaf width imparted the maximum direct effect on grain yield followed by panicles/plant, flag leaf length 

and days to 50% flowering. Among these characters days to 50% flowering had significantly positive path 
coefficient with yield. Flag leaf width that contributed highest amount of positive direct effect towards 

yield also showed considerable amount of positive indirect effect via spikelets/ panicle. Further panicles 

/plant also contributed a considerably high amount of positive indirect effect via tillers/plant. Therefore 
these two characters may be considered as prime yield components in rice. It may be mentioned that grain 

yield/plant exhibited high heritability as well as high GA % mean followed tillers/plant and panicles/plant 

(Nandeshwar et al., 2010). From the study it may be concluded that flag leaf width, panicles/plant, flag 

leaf length and days to 50%flowering are the most important characters that contributed directly to grain 
yield/plant. Thus a genotype with higher magnitude of these traits could be either selected from existing 

genotypes or evolved by breeding program for genetic improvement of yield in rice.  
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Table 1: Detail of fourteen F3 progenies of rice with cross combinations 

S.No. RP No.  Cross combination 

1 5360 IRGC3255/SAMPADA //TRIGUNA 

2 5362 CST-7-1/IRGC11010 //FL-478 

3 5375 RP Bio-226/IRGC39111 //MTU-1010 

4 5412 CSR-36/IRGC13496 //PUSA-1609 

5 5425 CSR-36/IRGC69708 //DSB-3 

6 5530 RP Bio-226/IRGC48960 //MTU-1081 

7 5540 CST-7-1/IRGC26872 //CSR-36 

8 5541 CST-7-1/IRGC11010 //AVT-1BT-2409 

9 5545 CST-7-1/IRGC1819 //MTU-1081 

10 5553 CSR-36/IRGC4105 //RP Bio-226 

11 5556 CSR-36/IRGC11010 //AVT-1BT2410 

12 5560 CSR-36/IRGC25966 //AVT-1BT-2409 

13 5564 RP Bio-226/IRGC71598 //MTU-1010 

14 5567 RP Bio-226/IRGC716449 //MTU-1010 

 

Table 2: Analysis of variance for different quantitative characters in fourteen F3 progenies of rice 

 

S. No 

 

Characters 

 Mean sum of squares 

Replications  Genotypes  Error 

 Degree of freedom  2  14  28 

1 Days to 50% flowering 0.86 231.14
***

 1.63 

2 Plant height 5.00 496.64
***

 3.44 

3 Flag leaf length 0.02 92.51
***

 1.71 

4 Flag leaf width 0.004 0.19
***

 0.003 

5 Tillers per plant 0.96 11.66
*** 

0.32 

6 Panicles per plant 0.41 7.11
*** 

0.19 

7 Panicle length 0.62 8.17
***

 0.49 

8 Spikelets per panicle 10.47 2444.67
*** 

100.05 

9 Days to maturity 3.31 196.75
*** 

1.98 

12 Test weight 0.09 41.64
*** 

0.07 

13 Grain yield per plant 5.14 132.40
*** 

2.96 

 

Table 3: Genetic variability parameters for thirteen different characters in F3 generation of rice 

S 

No. 

Characters Mean Range  G.C.V P.C.V h
2 (bs)

 G.A G.A as a % 

of mean 

1 Days to 50% 

Flowering 
90.45 81.70 - 110.65 9.69 9.79 0.97 17.82 19.76 

2 Plant height  136.55 100.30 - 155.46 9.39 9.48 0.97 26.14 19.14 

3 Flag leaf length  45.20 34.13 – 53.00 12.17 12.51 0.94 11.02 24.39 

4 Flag leaf width  1.90 1.50 – 2.33 13.20 13.61 0.94 0.50 26.39 

5 Tillers / plant 8.09 5.46 – 12.26 24.02 25.04 0.92 3.84 47.47 

6 Panicles / plant 7.05 4.80 – 9.80 21.50 22.41 0.92 3.00 42.50 

7 Panicle length 28.64 26.26 – 31.83 5.58 6.10 0.83 3.01 10.53 

8 Spikelets / panicle 233.52 194.06 – 289.06 11.97 12.71 0.88 54.22 23.21 

9 Days to maturity 121.30 109.60 – 137.25 6.64 6.74 0.97 16.35 13.48 

10 Test weight  24.31 18.46 – 32.03 15.31 15.35 0.99 7.65 31.46 

11 Grain yield / plant 17.17 8.99 – 35.39 38.25 39.54 0.93 13.08 76.22 
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 Table 4: Genotypic (G) and Phenotypic (P) correlations among grain yield and yield components in F3 progenies of rice 
No Character  Plant 

Height 

Flag Leaf 

Length 

Flag Leaf 

Width 

Tillers/ 

Plant 

Panicles/ 

Plant 

Panicle 

Length 

Spikelets/ 

Panicle 

Days to 

Maturity 

Test Weight Grain yield/ 

plant 

1 Days to 50% 

Flowering 

G -0.3217* -0.4332** 0.2601 0.1849 0.1259 -0.2270 -0.1518 0.7598*** 0.0343 0.4539** 

   P -0.3117* -0.4202** 0.2499 0.1743 0.1223 -0.1971 -0.1374 0.7407*** 0.0334 0.4425** 

2 Plant Height G  0.4444** 0.5177*** -0.7981*** -0.7415*** 0.6348*** 0.1805 -0.1774 0.3304* -0.5361*** 

   P  0.4279** 0.4931*** -0.7546*** -0.7090*** 0.5898*** 0.1749 -0.1814 0.3297* -0.5104*** 
3 Flag Leaf Length G   0.3380* -0.5553*** -0.5406*** 0.2520 0.5340*** -0.2694 0.1292 -0.4889*** 

   P   0.2995* -0.5307*** -0.4809*** 0.2083 0.5090*** -0.2561 0.1281 -0.4570** 

4 Flag Leaf Width G    -0.6420*** -0.6630*** 0.0883 0.5527*** 0.2947* 0.1290 -0.1177 

   P    -0.5770*** -0.6216*** 0.0444 0.5121*** 0.2813 0.1255 -0.1015 

5 Tillers/ Plant G     1.0180*** -0.6126*** -0.2126 0.0742 -0.4113** 0.3212* 

   P     0.9339*** -0.5290*** -0.1713 0.0448 -0.3951** 0.2770 

6 Panicles/ Plant G      -0.6135*** -0.2097 0.0577 -0.4257** 0.2462 

   P      -0.5452*** -0.1616 0.0540 -0.4006** 0.2313 

7 Panicle Length G       -0.2968 -0.1958 0.2777 -0.1898 

   P       -0.2560 -0.1859 0.2507 -0.1493 

8 Spikelets/ Panicle G        -0.0576 -0.5232*** -0.2109 

   P        -0.0654 -0.4859*** -0.1767 
9 Days to Maturity G         -0.0956 0.4057** 

   P         -0.0942 0.3848** 

10 Test Weight G          -0.2763 

  P          -0.2616 

*Significant at 5% level ** Significant at 1% * ** Significant at 0.1%  

 

Table 5: Direct and indirect effects of yield components on grain yield in F3 generation of rice 
No 

 

Character Days to 50% 

Flowering 

Plant 

Height 

Flag Leaf 

Length 

Flag Leaf 

Width 

Tillers/ 

Plant 

Panicles/ 

Plant 

Panicle 

Length 

Spikelets/ 

Panicle 

Days to 

Maturity 

Test 

Weight 

Grain 

yield / 

1 Days to 50% Flowering 0.2927 -0.0942 -0.1268 0.0761 0.0541 0.0369 -0.0664 -0.0444 0.2224 0.0100 0.4539 

2 Plant Height 0.1808 -0.5618 -0.2497 -0.2908 0.4484 0.4166 -0.3566 -0.1014 0.0997 -0.1856 -0.5361 

3 Flag Leaf Length -0.1776 0.1822 0.4100 0.1386 -0.2277 -0.2217 0.1033 0.2190 -0.1105 0.0530 -0.4889 

4 Flag Leaf Width 0.2250 0.4478 0.2924 0.8651 -0.5554 -0.5735 0.0763 0.4782 0.2550 0.1116 -0.1177 

5 Tillers/ Plant -0.2463 1.0631 0.7397 0.8552 -1.3320 -1.3560 0.8159 0.2832 -0.0988 0.5479 0.3212 

6 Panicles/ Plant 0.0755 -0.4443 -0.3239 -0.3973 0.6100 0.5992 -0.3676 -0.1257 0.0345 -0.2551 0.2462 

7 Panicle Length 0.1430 -0.3999 -0.1588 -0.0556 0.3859 0.3865 -0.6300 0.1870 0.1233 -0.1749 -0.1898 

8 Spikelets/ Panicle 0.2814 -0.3345 -0.9895 -1.0243 0.3940 0.3886 0.5500 -1.8531 0.1068 0.9695 -0.2109 

9 Days to Maturity -0.2730 0.0637 0.0968 -0.1059 -0.0267 -0.0207 0.0703 0.0207 -0.3593 0.0344 0.4057 
10 Test Weight -0.0476 -0.4583 -0.1792 -0.1789 0.5705 0.5904 -0.3851 0.7257 0.1326 -1.3870 -0.2763 
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