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Introduction 
 

Rice feeds more than half the human 

population worldwide, most of whom live in 

developing countries and many have no other 

diet. The crop is the second most widely 

consumed food grain in the world next to 

wheat. From poorest to richest person in this 

world consume rice in one or other form. In 

the last two decades, new research findings 

generated by the nutritionists have brought to 

light the importance of micronutrients, 

vitamins and proteins in maintaining good 

health, adequate growth and even acceptable 

levels of cognitive ability apart from the 

problem of protein energy malnutrition. Most 

of the characters of interest to breeders are 

 

 

 

 
 

complex and are the result of the interaction 

of a number of components. Understanding 

the relationship between yield, quality and its 

components is of paramount importance for 

making the best use of these relationships in 

selection.  

 

Character association derived by correlation 

coefficient, forms the basis for selecting the 

desirable plant, aiding in evaluation of 

relative influence of various component 

characters on grain yield. Path coefficient 

analysis discerns correlation into direct and 

indirect effects. In the present study, an 

attempt was made to understand the 
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The present investigation is carried out to study the correlation and path analysis 

in fifty six high iron and zinc genotypes of rice (Oryza sativa L.). Character 

association studies revealed that the characters grain yield per plant showed 

significant positive association with number of productive tillers per plant, panicle 

length, number of filled grains per panicle and grain iron concentration. Hence, 

selection for these traits can improve yield. Path coefficient analysis revealed that 

the traits 1000-grain weight, numbers of filled grains per panicle, number of 

productive tillers per plant, grain iron concentration, grain zinc concentration, days 

to 50% flowering and plant height were directly influencing the grain yield per 

plant. Hence, these traits were considered as important attributes in formulating 

selection criterion for achieving desired targets. 
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association and path analysis of quality and 

component characters for grain yield in rice 

genotypes. 

 

Materials and Methods 

 

The experimental material comprised of 56 

genotypes of rice having high iron and zinc 

were grown during kharif, 2014 at Indian 

institute of Rice Research Farm, 

Ramachandrapuram, Hyderabad in two 

replications in Randomized Block Design 

with a spacing of 20 x 15cm. All the 

recommended package of practices was 

adopted besides providing necessary 

prophylactic plant protection measures to 

raise a good crop. Observations were recorded 

for yield, yield attributing characters and 

nutritional characters on five randomly 

selected competitive plants for each entry in 

each replication. The mean data obtained at 

each location was considered for final 

statistical analysis. Days to 50% flowering 

was recorded on plot basis. Observations were 

recorded and the data was subjected to 

statistical analysis. Statistical analyses for the 

above characters were done following Singh 

and Chaudhary (1995) for correlation 

coefficient and Dewey and Lu (1959) for path 

analysis. 

 

Results and Discussion 

 

Correlation 

 

Genotypic correlation coefficients in general 

were higher than phenotypic correlation 

coefficients  

(Table 1) indicating strong inherent 

association between the traits. Grain yield per 

plant had significant positive association with 

number of productive tillers per plant, panicle 

length, number of filled grains per panicle and 

grain iron concentration. This indicated that 

all these characters were important for yield 

improvement. Similar kind was reported by 

Padmaja et al., (2011), Babu et al., (2012), 

Patel et al., (2014) and Rao et al., (2014) for 

number of productive tillers per plant, Ekka et 

al., (2011), Mohanty et al., (2012), Sravan et 

al., (2012), Reddy et al., (2013), Patel et al., 

(2014) and Rahman et al., (2014) for number 

of filled grains per panicle and panicle length, 

Gangashetty et al., (2013) for grain iron 

concentration. Hence, these characters could 

be considered as criteria for selection for 

higher yield as these were mutually and 

directly associated with grain yield.  

 

Days to 50% flowering showed significant 

negative association with 1000-grain weight 

and number of productive tillers per plant 

showed significant negative association with 

1000-grain weight and grain zinc 

concentration suggesting that yield 

improvement could be done only by 

improving one of the characters and 

simultaneous improvement is not possible. 

 

Days to 50% flowering recorded a non-

significant positive association with plant 

height, number of productive tillers per plant 

and number of filled grains per panicle as 

reported by Sarker et al., (2014) for plant 

height, number of productive tillers per plant 

and number of filled grains per panicle.  

 

Plant height registered a significant positive 

association with number of productive tillers 

per plant, panicle length, number of filled 

grains per panicle, 1000-grain weight and 

grain iron concentration as reported by 

Chandra et al., (2009) and Rahman et al., 

(2014) for number of productive tillers per 

plant and number of filled grains per panicle, 

Sravan et al., (2012), Reddy et al., (2013), 

Sarker et al., (2014) for panicle length, Babu 

et al., (2012) for 1000-grain weight and 

Gangashetty et al., (2013) for grain iron 

concentration. This trait also had positive 

non-significant correlation with grain zinc 

concentration and grain yield as reported by 
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Madhavilatha et al., (2005) for grain yield per 

plant. Number of productive tillers per plant 

exhibited significant positive association with 

panicle length indicating that it is one of the 

selection attribute for yield improvement as 

reported by Padmaja et al., (2011) and 

Nagaraju et al., (2013).This trait also showed 

positive non-significant association with 

number of filled grains per panicle, similarly 

reported by Sandhyakishore (2007), Rahman 

et al., (2014) and Sarker et al., (2014). Panicle 

length registered significant positive 

association with number of filled grains per 

panicle and grain zinc concentration as 

reported by Chandra et al., (2009) and 

Padmaja et al., (2011) for number of filled 

grains per panicle. This trait also exhibited 

positive non-significant association with 

1000-grain weight and grain iron 

concentration, similar results reported by 

Chandra et al., (2009), Nandan et al., (2010) 

and Rahman et al., (2014) for 1000-grain 

weight. Number of filled grains per panicle 

exhibited positive non-significant association 

with grain iron concentration and grain zinc 

concentration. 1000-grain weight showed a 

significant positive association with grain iron 

concentration and grain zinc concentration. 

 

Table.1 Phenotypic and Genotypic correlation coefficient analysis of yield, yield contributing 

and nutritional characters in rice 

 

P -represents phenotypic correlation coefficient; G- represents genotypic correlation coefficient 

*Significant at 5 percent level, **Significant at 1 percent level 

 

Character 

 
Days to 

50% 

flowering 

Plant 

height(cm) 

No. of 

productive 

tillers/plant 

Panicle 

length 

(cm) 

No. of 

filled 

grains per 

panicle 

1000-grain 

weight (g) 

Grain iron 

concentration 

(ppm) 

Grain zinc 

concentration 

(ppm) 

Grain 

yield per 

plant(g) 

Days to 50% 

flowering 

G 1.0000 0.0092 0.0436 - 0.0717 0.1077 - 0.2399* - 0.0715 - 0.0225 0.1210 

P 1.0000 
0.0157 0.0547 - 0.0648 0..0895 - 0.2305* - 0.0627 - 0.0373 0.1164 

Plant Height 

(cm) 

G  1.0000 0.2612** 0.3476** 0.3058** 0.2720** 0.2806** 0.1143 0.1587 

P  1.0000 0.2106** 0.3590** 0.2988** 0.2112** 0.2616** 0.1247 0.1614 

No. of 

productive 

tillers / plant 

G   1.0000 0.3618** 0.1446 - 0.3340** - 0.0735 - 0.6398*** 0.4295** 

P   1.0000 0.3142** 0.1115 - 0.3010** - 0.0493 - 0.6742*** 0.4032** 

Panicle Length 

(cm) 

G    1.0000 0.2197* 0.0678 0.1030 0.2386* 0.1835* 

P    1.0000 0.2120* 0.0550 0.0973 0.2551** 0.1803* 

No. of filled 

grains/panicle 

G     1.0000 - 0.3427** 0.0971 0.0162 0.1911* 

P     1.0000 - 0.3198** 0.0966 0.0342 0.1919* 

1000-grain 

weight (g) 

G      1.0000 0.2353* 0.3618** 0.0073 

P      1.0000 0.2141* 0.3282** 0.0083 

Grain iron 

concentration 

(ppm) 

G       1.0000 0.1543 0.2172* 

P       1.0000 0.1269 0.2139* 

Grain zinc 

concentration 

(ppm) 

G        1.0000 0.1089 

P        1.0000 0.1011 
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Table.2 Phenotypic (P) and Genotypic (G) Path coefficient analysis of yield, yield contributing 

and nutritional characters in rice 

 

Phenotypic residual effect = 0.6169, Genotypic residual effect =0.5834, BOLD values are direct effects 

P = represents Phenotypic correlation coefficient, G = represents Genotypic correlation coefficient 

 

Path coefficient analysis 

 

Correlation gives only the relation between 

two variables whereas path coefficient 

analysis allows separation of the direct effect 

and their indirect effects through other 

attributes by partitioning the correlations 

(Wright, 1921). Based on the data presented 

the genotypic and phenotypic correlations 

were estimated to determine direct and 

indirect effects of yield and yield contributing 

characters. If the correlation coefficient 

between a casual factor and the effect is 

almost equal to its direct effect, it explains the 

true relationship and a direct selection 

through this trait may be useful. If the 

correlation coefficient is positive, but the 

direct effect is negative or negligible, the 

indirect effects appear to be the cause of that 

positive correlation. In such situation the 

other factors are to be considered 

simultaneously for selection. However if the 

correlation coefficient is negative but direct 

effect is positive and high, a restriction has to 

be imposed to nullify the undesirable indirect 

effects in order to make use of direct effect. 

 

Path coefficient analysis (Table 2) revealed 

that number of productive tillers per plant 

exerted the highest positive direct effect on 

grain yield followed by grain zinc 

concentration, grain iron concentration, 

number of filled grains per panicle, 1000-

grain weight, plant height, days to 50% 

flowering indicating that the selection for this 

characters was likely to bring about an overall 

improvement in grain yield per plant directly. 

Therefore, it is suggested that preference 

should be given to these characters in the 

selection programme to isolate superior lines 

with genetic potentiality for high yield in rice 

genotypes. These results are in agreement 

with Padmaja et al., (2011), Basavaraja et al., 

(2012) and Mohanty et al., (2012) for days to 

50% flowering and plant height, Padmaja et 

al., (2011), Lingaiah et al., (2014) and 

Character 

 
Days to 

50% 

flowering 

Plant 

height 

(cm) 

No of 

productive 

tillers/plant 

Panicle 

length 

(cm) 

No of 

filled 

grains per 

panicle 

1000-grain 

weight (g) 

Grain iron 

concentration 

(ppm) 

Grain zinc 

concentratio

n (ppm) 

Grain yield 

per plant(g) 

Days to 50% 

flowering 

G 0.0696 0.0008 0.0596 0.0482 0.0137 - 0.0359 - 0.0113 - 0.0238 0.1210 

P 0.0648 0.0014 0.0737 0.0407 0.0112 - 0.0251 - 0.0092 - 0.0411 0.1164 

Plant 

Height(cm) 

G 0.0006 0.0845 0.3569 - 0.4884 0.0389 0.0013 0.0443 0.1206 0.1587 

P 0.0010 0.0904 0.2835 - 0.4281 0.0373 0.0014 0.0383 0.1374 0.1614 

No. of 

productive 

tillers / plant 

G 0.0030 0.0221 1.3661 - 0.2436 0.0184 - 0.0500 - 0.0116 - 0.6749 0.4295 

P 0.0035 0.0190 1.3465 - 0.1973 0.0139 - 0.0328 - 0.0072 - 0.7425 0.4032 

Panicle 

Length(cm) 

G - 0.0050 0.0613 0.4943 - 0.6733 0.0279 0.0102 0.0163 0.2518 0.1835 

P - 0.0042 0.0616 0.4231 - 0.6280 0.0265 0.0060 0.0143 0.2810 0.1803 

No. of filled 

grains/panicle 

G 0.0075 0.0259 0.1975 - 0.1479 0.1271 - 0.0513 0.0153 0.0170 0.1911 

P 0.0058 0.0270 0.1502 - 0.1331 0.1250 - 0.0348 0.0142 0.0377 0.1919 

1000-grain 

weight (g) 

G - 0.0167 0.0007 - 0.4563 - 0.0456 - 0.0436 0.1498 0.0372 0.3818 0.0073 

P - 0.0149 0.0012 - 0.4053 - 0.0345 - 0.0400 0.1088 0.0314 0.3616 0.0083 

Grain iron 

concentration 

(ppm) 

G - 0.0050 0.0237 - 0.1004 - 0.0694 0.0123 0.0353 0.1579 0.1627 0.2172 

P - 0.0041 0.0237 - 0.0664 - 0.0611 0.0121 0.0233 0.1466 0.1398 0.2139 

Grain zinc 

concentration 

(ppm) 

G - 0.0016 0.0097 - 0.8740 - 0.1607 0.0021 0.0542 0.0244 1.0549 0.1089 

P - 0.0024 0.0113 - 0.9077 - 0.1602 0.0043 0.0357 0.0186 1.1015 0.1011 
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Rahman et al.,(2014) for number of 

productive tillers per plant and 1000-grain 

weight, Padmaja et al., (2011), Mohanty et 

al., (2012), and Sarker et al., (2014) for 

number of filled grains per panicle, Bekele et 

al., (2013) for grain iron concentration and 

grain zinc concentration. Negative direct 

effect on grain yield was exhibited by panicle 

length as reported by Krishna et al., (2008), 

Chandra et al., (2009), Garg et al., (2010), 

Padmaja et al., (2011) and Patel et al., (2014).  

 

Analysis of results obtained from character 

association and path analysis indicated that 

1000-grain weight, plant height, days to 50% 

flowering, grain zinc concentration exerted 

positive direct effect on grain yield per plant 

but it had Positive non- significant association 

with yield which might be due to positive 

indirect effects manifested through other 

component traits. But number of productive 

tillers per plant, panicle length, number of 

filled grains per panicle, Grain iron 

concentration displayed significant positive 

correlation as well as positive direct effect on 

grain yield per plant. The positive direct 

effect of these traits on yield resulted in 

strong genetic correlation. Hence, due 

emphasis should be given to these traits in 

formulating selection criteria to bring yield as 

well as grain quality improvement. 
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