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Introduction 
 

Rice is an important staple food of almost half 

of the world population and referred to as 

“Global Grain”. According to the FAO (FAO 

2004), the director general has stated "Rice is 

a symbol of both cultural identity and global 

unity". Rice is grown worldwide over an area 

of 161 million hectares with total production 

of 494.2 million tonnes. Among rice growing 

countries, India has largest area under rice in 

the world i.e. 43.86 million hectares and ranks 

second in production with 105.48 million 

tonnes. (Ministry of Agriculture, 2014-2015). 

Rice is the staple food for more than 65 per 

cent of the people of India. Rice grain yield is 

a quantitative character governed by many 

genes (polygenes) and is highly influenced by  

 

 

 

 

 

 

environment too. Yield represents the 

ultimate product from the interaction of all the 

plant characters. However, certain plant 

characters could prove useful as selection 

criteria in breeding for high yield. The 

selection of parents based on yield alone is 

often misleading Selvaraj et al., (2011), 

Rangare et al., (2012). Information on 

association of yield attributes and their direct 

and indirect effects on grain yield are of 

paramount significance. Knowledge regarding 

the relative contribution of individual traits to 

yield may be accomplished by correlation 

studies, however simple correlation does not 

provide adequate information about the 

contribution of each factor towards yield. 
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The present investigation was carried out in rice to measure the character association and 

direct and indirect effects of component characters on yield using 33 genotypes. The 

experiment was laid out in a randomized complete block design with two replications at 

the Agricultural College Farm Bapatla during kharif 2015. The association studies 

revealed that the genotypic correlations were, in general higher than the phenotypic 

correlations and thus suggested that the observed relationships among the characters were 

due to genetic factors. Grain yield per plant exhibited significant positive association with 

days to 50% flowering, days to maturity, plant height, number of productive tillers per 

plant and number of filled grains per panicle and non-significant positive association with 

panicle length and test weight. Path analysis studies revealed that improvement of grain 

yield per plant is possible through manifestation of plant height, number of productive 

tillers per plant and number of filled grains per panicle. Therefore, direct selection for any 

of the character would be effective for yield improvement in rice with simultaneous 

improvement of rest of the character. 
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Hence path analysis is of much importance in 

any plant breeding programme. Correlation in 

combination with path analysis would give a 

better insight into cause and effect 

relationship between different pairs of 

characters. Keeping this in view, the present 

investigation was undertaken to gather some 

useful information on character association 

and path analysis in a set of 33 rice 

genotypes. 

 

Materials and Methods 

 

The present investigation was carried out to 

measure the character association and path 

coefficients using 33 genotypes of rice 

comprising 10 parents, 21 hybrids and 2 

checks (Table 1). The experiment was laid out 

in a Randomized Complete Block Design 

with two replications at Agricultural College 

Farm, Bapatla during kharif 2015, which is 

located at 15
0 

54
ʹ 

N Latitude, 80
0
 25

 ʹ
 E 

longitude, 5.49 m above the mean sea level.  

 

Thirty days old seedlings of each genotype 

were transplanted in three rows of 3.0 metre 

length by adopting a spacing of 20 x 15 cm 

between row to row and plant to plant. 

Standard agronomic practices were followed 

throughout the crop growth period to raise a 

good crop. Observations were recorded on 10 

randomly selected plants for eight metric 

traits viz., plant height (cm), number of 

productive tillers per plant, panicle length 

(cm), number of filled grains per panicle, test 

weight (g), grain yield per plant (g) in each 

replication. Days to 50% flowering and days 

to maturity were recorded on plot basis. 

 

Phenotypic and genotypic correlations were 

worked out by using the formulae suggested 

by Falconer (1964). The partitioning of 

genotypic and phenotypic correlation 

coefficient in to direct and in direct effects 

was carried out using the procedure suggested 

by Dewey and Lu, (1959). The estimated 

values were compared with table values of the 

correlation coefficient to test the significance 

of the correlation coefficient prescribed by 

Fisher and Yates (1963). 

 

Results and Discussion 

 

The analysis of variance for each character 

revealed that the rice genotypes in the present 

study differed amongst themselves at p = 

0.01. This indicated the presence of ample 

genetic variation among the genotypes for 

each quantitative character.  

 

The relationship among yield contributing 

characters as well as their influence on yield 

provides information for exercising selection 

pressure for genetic improvement in seed 

yield. The estimates of genotypic and 

phenotypic correlation among eight characters 

are presented in Table 2. The genotypic and 

phenotypic path coefficients are represented 

by path diagram (Fig. 1 and 2). 

 

Character association revealed that genotypic 

correlations were in general higher than the 

phenotypic correlations and thus suggested 

that the observed relationship among the 

characters was due to genetic factors or it 

might be due to modified effect of 

environment on character association at the 

genetic level. This is in agreement with the 

findings reported by Kole et al., (2008). Grain 

yield per plant was found to be positively and 

significantly correlated with the traits days to 

50% flowering, days to maturity, plant height, 

number of productive tillers per plant and 

number of filled grains per panicle at both 

genotypic and phenotypic levels indicating 

the relative utility of these traits for selection 

with respect to grain yield. The positive 

correlation of grain yield with various traits 

was supported by Swain and Reddy (2006) 

for days to 50% flowering, Bornare et al., 

(2014) for days to maturity, Saikumar et al., 

(2014) for plant height, Basavaraja et al., 
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(2013) for number of productive tillers per 

plant and Ratna et al., (2015) for number of 

filled grains per panicle. The characters 

panicle length and test weight showed non-

significant positive correlation with grain 

yield at both genotypic and phenotypic levels. 

Similar results reported by Borbora et al., 

(2005) for both panicle length and test weight. 

 

Fig.1 Phenotypic path diagram showing direct and indirect effects of yield components on grain 

yield plant
-1

 in rice (Oryza sativa L.) 
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Fig.2 Genotypic path diagram showing direct and indirect effects of yield components on grain 

yield per plant in rice (Oryza sativa L.) 

 

 
 

Table.1 Experimental material used in the study 

 

S. No. Genotype Source 

 CMS Lines  

1 IR 58025A IRRI, Philippines 

2 IR 68888A IRRI, Philippines 

3 IR 68897A IRRI, Philippines 

 TESTERS  

1 NLR 40065 ARS, Nellore, India 

2 NLR 33654 ARS, Nellore, India 

3 NLR 33057 ARS, Nellore, India 

4 NLR 3083 ARS, Nellore, India 

5 NLR 3449 ARS, Nellore, India 

6 NLR 3042 ARS, Nellore, India 

7 WGL 44  

 CHECKS  

1 MTU 1010 (Varietal check) ARS, Maruteru, India 

2 DRRH 2 (Hybrid check) IIRR, Hyderabad, India 



Int.J.Curr.Microbiol.App.Sci (2017) 6(11): 2360-2367 

2364 

 

Table.2 Correlation matrix for yield and yield component traits in rice (Oryza sativa L.) 

 

S.No. Character P/G 

Days to 

50% 

Flowering 

Days to 

Maturity 
Plant Height  

Number of 

Productive 

Tillers plant
-1 

Panicle Length  

Number of 

Filled 

Grains 

panicle
-1

  

Test Weight  

1. Days to 50% 

Flowering 

P 1.0000 0.8748
** 

0.5133
** 

0.1127 0.2236 0.2290 -0.1695 

G 1.0000 0.9041
**

 0.5423
**

 0.1558 0.2681
*
 0.2431

*
 -0.1742 

2. Days to Maturity P  1.0000 0.5564
**

 0.1180 0.2096 0.2121 -0.1910 

G  1.0000 0.5892
** 

0.1542 0.2721
* 

0.2275 -0.1843 

3. Plant Height (cm) P   1.0000 0.1882 0.6866
** 

0.0580 0.2627
* 

G   1.0000 0.2176 0.7702
** 

0.0748
** 

0.2825
* 

4.  Productive tillers plant
-

1 
P    1.0000 0.0386 0.1655 0.2509

* 

G    1.0000 -0.0235 0.1578 0.2803
* 

5. Panicle Length (cm) P     1.0000 0.2601
* 

0.3347
** 

G     1.0000 0.2726
* 

0.3657
** 

6. Number of Filled grains 

panicle
-1

 (g) 

P      1.0000 0.0413 

G      1.0000 0.0412
** 

7. Test weight (g) P       1.0000 

  G       1.0000 

8. Grain yield plant
-1 

(g) P 0.4178
** 

0.4604
** 

0.4439
** 

0.3815
** 

0.1379 0.4308
** 

0.218 

G 0.4319
** 

0.4830
** 

0.4828
** 

0.4662
** 

0.1726 0.4411
** 

0.3201 

G: Genotypic correlation 

P: Phenotypic correlation 

*Significant at 5 % level, **Significant at 1 % level 
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Table.3 Direct and indirect effects (Phenotypic and genotypic path coefficients) of yield components on  

grain yield in rice (Oryza sativa L.) 

 

S. 

No. 
Character P/G 

Days to 

50% 

Flowering 

Days to 

Maturity 

Plant 

Height 

(cm) 

Number of 

Productive 

Tillers plant
-1 

Panicle 

Length (cm) 

Number of 

Filled grains 

panicle
-1

 (g) 

Test 

weight 

(g) 

1. Days to 50% 

flowering 

P -0.0372 -0.0325 -0.0191 -0.0042 -0.0083 -0.0085 0.0063 

G -0.1385 -0.1252 -0.0751 -0.0216 -0.0371 -0.0337 0.0241 

2. Days to Maturity P 0.0452 0.0517 0.0287 0.0061 0.0108 0.0110 -0.0099 

G -0.0185 -0.0205 -0.0121 -0.0032 -0.0056 -0.0047 0.0038 

3. Plant Height (cm) P 0.3561 0.3859 0.6937 0.1306 0.4763 0.0403 0.1822 

G 0.5777 0.6277 1.0653 0.2318 0.8205 0.0797 0.3009 

4. Number of 

productive tillers 

plant
-1

 

P 0.0243 0.0255 0.0406 0.2159 0.0083 0.0357 0.0542 

G 
0.0312 0.0309 0.0436 0.2002 -0.0047 0.0316 0.0561 

5. Panicle Length 

(cm) 

P -0.0971 -0.0910 -0.2981 -0.0167 -0.4342 -0.1129 -0.1454 

G -0.1860 -0.1888 -0.5342 0.0163 -0.6936 -0.1891 -0.2537 

6. Number of filled 

grains panicle
-1

 (g) 

P 0.1076 0.0997 0.0273 0.0778 0.1222 0.4699 0.0194 

G 0.1371 0.1283 0.0422 0.0890 0.1538 0.5640 0.0232 

7. Test weight 

(g) 

P 0.0189 0.0213 -0.0292 -0.0279 -0.0372 -0.0046 0.1113 

G 0.0289 0.0305 -0.0468 -0.0465 -0.0606 -0.0068 0.1657 

8. Grain yield plant
-1 

P 0.4178
** 

0.4604
** 

0.4439
** 

0.3815
** 

0.1379 0.4308
** 

0.2180 

G 0.4319
** 

0.4830
** 

0.4828
** 

0.4662
** 

0.1726 0.4411
** 

0.3201 

Genotypic Residual effect = 0.5754, P : Phenotypic level 

Phenotypic Residual effect = 0.6771, G : Genotypic level 

*Significant at 5 % level, ** Significant at 1 % level Diagonal values indicate direct effects 
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Character association studies provided 

information only on the inter association of 

yield components showed the nature and 

extent of their relationship with each other 

whereas Path coefficient analysis permits a 

thorough understanding of the contribution of 

the various characters by portioning the 

correlation coefficient into components of 

direct and indirect effects.  

 

Path coefficient analysis was based on 

correlation coefficient using grain yield as the 

dependent factor (effect) and fix other 

quantitative characters as independent 

characters (cause). The results of the present 

investigation on path analysis presented in 

(Table 3) revealed that the direct effects of 

plant height, number of productive tillers per 

plant and number of filled grains per panicle 

were positive with grain yield per plant and 

other traits like days to 50% flowering, days 

to maturity and panicle length showed 

negative direct effect for grain yield per plant. 

Rajendra et al., (2015) observed positive 

direct effects of plant height and filled grains 

per panicle for grain yield per plant and 

Shantanu and Debojith (2015) observed 

negative direct effects of days to 50% 

flowering and panicle length for grain yield 

per plant.  

 

Test weight, showed non-significant positive 

correlation on grain yield per plant coupled 

with positive direct effect. Similar results of 

positive direct effect of test weight on grain 

yield per plant was reported by Rangare et al., 

(2012). The high residual effect in the present 

study indicated that beside the characters 

studied, there are some other attributes for 

grain yield per plant. This result is in 

concurrence with findings reported by 

Selvaraj et al., (2011). Hence, considering the 

nature and magnitude of character association 

and their direct and indirect effects, it can be 

inferred that simultaneous improvement of 

grain yield per plant is possible through 

manifestation of plant height, number of 

productive tillers per plant and number of 

filled grains per panicle. 
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