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ABSTRACT 

Rashid MM, Hassan L, Das B, Begum SN (2017) Correlation and path coefficient analysis of yield and yield contributing traits in rice. Int. J. 

Sustain. Crop Prod. 12(2), 1-6. 
 

Studies on character association and path-coefficient analysis were conducted on ten rice genotypes including seven 
landraces and three released variety for their yield and yield contributing traits. Character association of the yield 

attributing traits revealed significantly positive association of yield panicle-1 with days to 50% flowering, days to 

maturity, plant height and number of filled grains panicle-1. Hence, selection for these traits can improve yield. Path 
coefficient analysis revealed that Days to maturity, number of filled grains panicle-1, number of unfilled grains 

panicle-1, and 1000 grains weight exhibited direct positive effect on yield panicle-1 at genotypic level and days to 50% 

flowering, plant height, panicle length, number of effective tillers plant-1, percent fertility exhibited direct positive 
effect on yield panicle-1 at phenotypic level. Hence, selection for this character could bring improvement in yield and 

yield components. This study revealed that genetic improvement of yield in rice is admissible by selecting characters 

having high positive correlation and positive direct effect on grain yield. 
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INTRODUCTION 
 

Rice (Oryza sativa L.) is one of the momentous staple cereal crops feeding more than half of the world 

population. In view of the growing population, the basic objective of the plant breeders would always be 

towards yield improvement in staple food crops. It has been estimated that the world will have to produce 60% 

more rice by 2030 than what it produced in 2014. But salinity is one of the major hindrances in increasing 

production in rice growing areas worldwide, which is an ever present threat to crop yield. Therefore, 

development of salt tolerant varieties has been considered as one of the strategies to increase rice production in 

saline prone coastal areas. Yield and yield contributing parameters are the most widely targeted traits for rice 

improvement programmes worldwide. Yield is a complex polygenic character, resulting from multiple 

interactions between many yield contributing traits. Associations between these traits can be evaluated by 

correlation analysis, which helps in the simultaneous selection for more than one character (Akhtar et al. 2011; 

Sathya and Jebaraj, 2013; Semahegn and Tesfaye, 2016). The degree of connection between important plant 

traits is an index that can be used to predict yield responses in relation to changes associated with a particular 

character (Malek et al. 2014). So, for rice genotypes, identification of key characters associated with yield and 

other contributing components is important for maximizing yields (Aditya et al. 2011; Meitei et al. 2014; Jain et 

al. 2015). Correlation coefficients alone are insufficient to understand cause and effect relationships among 

traits associated with yield, whereas path coefficient analysis allows a better understanding of associations 

between different characters, by breaking down correlation coefficients associated with the main character into 

direct and indirect effects (Rahman et al. 2011; Hossain et al. 2015). The correlation value denotes only the 

nature and extent of association existing between pairs of characters. The yield is dependent on several 

contributing characters that are mutually associated which will in turn impair the true association existing 

between a yield contributing characters and economic characters and change in any one component is likely to 

disturb the whole network of cause and effect. Each contributing characters has two parts of action viz., the 

direct effect and the indirect effects through yield contributing characters on economic characters which are not 

revealed from the correlation studies. Path coefficient analysis provides an applicable means to partition 

correlation coefficients into unidirectional and alternative pathways, thus permitting a critical examination of the 

specific factors that produce a given correlation; this can then be employed to formulate an effective selection 

programme (Salahuddin et al. 2010; Lal et al. 2011; Parmar et al. 2013; Jain et al. 2015). Considering the above 

facts, the present research study was undertaken to evaluate the associations among yield and yield contributing 

traits for rice genotypes, using correlation and path analysis. This investigation provides information that could 

lead to the development of desirable genotypes in future breeding programmes. 
 

MATERIALS AND METHODS 
 

The present experiment was carried out in the experimental site of the Plant Breeding Division at Bangladesh 

Institute of Nuclear Agriculture (BINA), Mymensingh during the period from June to December 2015. Ten rice 

genotypes including seven landraces and three released varieties viz., Hogla, Dakh Shail, Kute Patnai, Ghunshi, 

Mondeshor, Tal Mugur, Nona Bokhra, Binadhan-8, Binadhan-10 and BRRI dhan47 were used as plant material. 

The seedlings were grown in earthen pot filled with field soil and five seedlings were finally kept in each pot. 

Randomized Complete Block Design (RCBD) with five replications and three different salt treatments viz., EC-

6 dSm
-1

, EC-8 dSm
-1

, EC-12 dSm
-1

 with one control condition were used for this study. Management practices 
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such as irrigation and fertilization were performed by following the standard procedures (IRRI 2002). Other 

intercultural operations were done whenever necessary. Morphological data were collected at appropriate 

growth stage of rice plant following the standard evaluation system indicated by IRRI (IRRI 2013). The 

characters that were studied included days to 50% flowering, days to maturity, plant height (cm), panicle length 

(cm), number of effective tillers plant
-1

, number of filled grains panicle
-1

, number of unfilled grains panicle
-1

, 

fertility (%), 1000 grains weight (g) and yield panicle
-1 

(g). The recorded data for different parameters were 

assembled and organized properly for statistical analysis using BASICA. Estimation of phenotypic and 

genotypic correlation coefficients were estimated by the formula suggested by (Miller et al. 1958). The path 

coefficients were calculated as per the formula given by Dewey and Lu (1959).  
 

RESULTS AND DISCUSSION 
 

Estimation of the correlation coefficient 
 

The degree of correlation between the traits is important in plant breeding. It can be used as tool for indirect 

selection. Correlation studies help the plant breeder during selection and provide the understanding of yield 

components. The estimates of genotypic and phenotypic correlation coefficients are presented in Table 1. The 

results revealed that the estimates of genotypic coefficients were higher than phenotypic correlation coefficients 

for most of the characters under study, which indicated strong inherent association between the characters, 

which might be due to masking or modifying effects of environment. Significant positive correlations at both 

genotypic and phenotypic level were recorded for yield panicle
-1

 with days to 50% flowering, days to maturity, 

plant height and number of filled grains panicle
-1

 and negatively correlated with 1000 grains weight (g). The 

number of effective tillers plant
-1

 negatively correlative with yield panicle
-1

 only at genotypic level. The 

observed positive correlation of days to 50% flowering was supported by earlier researchers such as (Zhou et al. 

2010; Khan et al. 2014) for number of panicle. (Ekka et al. 2011) also reported positive correlation of grain 

yield with plant height and that with plant height and effective tillers per plant (Patel et al. 2014). (Bhadru et al. 

2011) reported that plant height had a significant positive association with yield. The results also supported by 

(Rokonuzzman et al. 2008; Khan et al. 2009) for filled grains per panicle and by (Rasheed et al. 2002 and 

Girish et al. 2006) for plant height. The yield panicle
-1

 negatively correlated with 1000 grains weight at both 

phenotypic and genotypic level. (Ullah et al. 2011) also found that grain yield had negative and significant 

correlation with thousand grains weight.  
 

Overall, the results of the present study indicate that selection of high yielding rice genotypes would be possible 

by carefully balancing days to 50% flowering, days to maturity, plant height with moderate number of filled 

grains panicle
-1

. These results should be considered when determining the selection criteria for future varietal 

improvement of rice. Any traits, which do not show any significant association or very negligible association, 

can be discarded to reduce the number of traits considered. 
 

Estimation of path coefficients 
 

The path coefficient analysis was performed using correlation coefficients to determine the direct and indirect 

effects of 10 yield contributing characters. The values are shown in Table (2&3). In this analysis days to 

maturity, number of filled grains panicle
-1

, number of unfilled grains panicle
-1

, and 1000 grains weight had 

direct positive effect on yield panicle
-1 

at genotypic level (Table 2) and days to 50% flowering, plant height, 

panicle length, number of effective tillers plant
-1

, fertility percentage, had direct positive effect on yield panicle
-1

 

at phenotypic level (Table 3). Similar results had also been reported by (Osman et al. 2012; Akhtar et al. 2011).  

(Zahid et al. 2006) reported that number of filled grains panicle
-1

 has highest positive direct effect on yield. 

(Akhter et al. 2010) conducted an experiment and reported that days to maturity has highest positive direct 

effect on yield followed by plant height and days to 50% flowering. The above information revealed that highly 

significant positive correlation with highest positive direct effect was observed in number of filled grains 

panicle
-1

. So the number of number of filled grains panicle
-1

 could be considered as critical criteria for yield 

improvement in these genotypes of rice. Similar results had also been reported by (Samonte et al. 1998; Mahto 

et al. 2003). The residual effect determines how best the causal factors account for the variability of the 

dependent factor, the yield per plant in this case. In case of the present study the residual effect was 0.3965 and 

0.1409 at genotypic and phenotypic level respectively. The residual effect 0.1409 at phenotypic level indicates 

that the nine traits explain 86% of variability in yield per panicle. The reason seems to be very low and non-

significant correlation of some traits with yield. 
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                                                                                                                                                                       3                                                                                                             Int. J. Sustain. Crop Prod. 12(2):May 2017 
        

 

Table 1. Phenotypic (rp) and genotypic (rg) correlation coefficients among 10 traits in ten rice genotypes 
 

Characters  DM PH  (cm) PL (cm) NETPP NFGPP NUGPP PF TGW (g) YP (g) 

DFF 
rp 0.847** 0.898** 0.771** -0.523 0.511 -0.316 0.242 0.019 0.762* 

rg 0.858** 0.919** 0.792** -0.599 0.534 -0.350 0.269 0.024 0.851** 

DM  
rp  0.822** 0.929** -0.407 0.604 -0.401 0.575 0.019 0.640* 

rg  0.831** 0.983** -0.459 0.620 -0.432 0.602 0.018 0.709* 

PH (cm) 
rp   0.952** -0.452 0.660* -0.385 0.520 0.154 0.869** 

rg   0.896** -0.521 0.683* -0.377 0.527 0.166 0.958** 

PL (cm) 
rp    -0.934** 0.326 -0.742* -0.751* -0.867** 0.434 

rg    -0.963** 0.029 -0.824** -0.730* -0.992** 0.118 

NETPP 
rp     -0.190 0.116 -0.684* -0.965** -0.487 

rg     -0.287 -0.015 -0.971** -0.766** -0.734* 

NFGPP 
rp      -0.460 0.686* -0.817** 0.625* 

rg      -0.522 0.596 -0.982** 0.636* 

NUGPP 
rp       -0.516 -0.641* -0.435 

rg       -0.517 -0.911** -0.519 

FP  
rp        -0.877** 0.221 

rg        -0.838** 0.053 

TGW (g) 
rp         -0.715* 

rg         -0.818** 

   ** Indicates significant at 0.01 probability level and * indicates significant at 0.05 probability level 
 

Note:  

DFF: Days to 50% flowering, DM: Days to maturity, PH: Plant height, PL: Panicle length, NETPP: Number of effective tiller per plant, NFGPP: Number of filled grains per panicle, NUGPP: 

Number of unfilled grains per panicle, PF: percent fertility, TGW: 1000 grains weight, YP: Yield per panicle 
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Table 2. Partitioning of genotypic correlation into direct and indirect effects of morphological characters of 10 rice genotypes by path coefficient analysis (bold values indicate 

the direct effect) 
 

Characters DFF DM PH (cm) PL (cm) NETPP NFGPP NUGPP PF TGW (g) YP (g) 

DFF -2.22 1.82 -0.71 -0.15 0.96 2.30 -0.54 -0.65 0.04 0.85** 

DM  -1.91 2.13 -0.65 -0.18 0.74 2.67 -0.66 -1.46 0.03 0.71* 

PH (cm) -2.04 1.77 -0.78 -0.17 0.83 2.94 -0.58 -1.27 0.25 0.96** 

PL (cm) -1.76 2.09 -0.70 -0.18 1.54 0.13 -1.26 1.76 -1.50 0.12 

NETPP 1.33 -0.98 0.41 0.18 -1.60 -1.24 -0.02 2.35 -1.16 -0.73* 

NFGPP -1.18 1.32 -0.53 -0.01 0.46 4.31 -0.80 -1.44 -1.49 0.64* 

NUGPP 0.79 -0.92 0.29 0.15 0.02 -2.25 1.53 1.25 -1.38 -0.52 

FP  -0.59 1.28 -0.41 0.13 1.55 2.56 -0.79 -2.41 -1.27 0.053 

TGW (g) -0.05 0.04 -0.13 0.18 1.23 -4.23 -1.39 2.03 1.51 -0.82** 
  Residual effect = 0.3965 
 

** Indicates significant at 0.01 probability level and * indicates significant at 0.05 probability level 
 

Note:  

DFF: Days to 50% flowering, DM: Days to maturity, PH: Plant height, PL: Panicle length, NETPP: Number of effective tiller per plant, NFGPP: Number of filled grains per panicle, NUGPP: 

Number of unfilled grains per panicle, PF: percent fertility, TGW: 1000 grains weight, YP: Yield per panicle 
 

Table 3. Partitioning of phenotypic correlation into direct and indirect effects of morphological characters of 10 rice genotypes by path coefficient analysis (bold values 

indicate the direct effect) 
 

Characters DFF DM PH  (cm) PL (cm) NETPP NFGPP NUGPP PF TGW (g) YP (g) 

DFF 1.10 -0.97 0.53 0.30 -0.10 -0.34 0.09 0.16 -0.01 0.76* 

DM  0.94 -1.15 0.48 0.33 -0.08 -0.40 0.12 0.38 -0.01 0.64* 

PH (cm) 0.99 -0.95 0.59 0.37 -0.09 -0.44 0.11 0.34 -0.07 0.87** 

PL (cm) 0.85 -1.07 0.56 0.39 -0.18 -0.22 0.22 -0.49 0.37 0.43 

NETPP -0.58 0.47 -0.27 -0.37 0.19 0.13 -0.03 -0.45 0.42 -0.49 

NFGPP 0.56 -0.69 0.39 0.13 -0.04 -0.67 0.14 0.45 0.35 0.63 

NUGPP -0.35 0.46 -0.23 -0.29 0.02 0.31 -0.29 -0.34 0.27 -0.44 

FP  0.27 -0.66 0.31 -0.29 -0.13 -0.46 0.15 0.66 0.38 0.22 

TGW (g) 0.02 -0.02 0.09 -0.34 -0.19 0.54 0.19 -0.57 -0.43 -0.72* 
    Residual effect = 0.1409 
 

** Indicates significant at 0.01 probability level and * indicates significant at 0.05 probability level 
 

Note:  

DFF: Days to 50% flowering, DM: Days to maturity, PH: Plant height, PL: Panicle length, NETPP: Number of effective tiller per plant, NFGPP: Number of filled grains per panicle, NUGPP: 

Number of unfilled grains per panicle, PF: percent fertility, TGW: 1000 grains weight, YP: Yield per panicle 

Rashid et al. 
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CONCLUSION 
 

From this present study when the result of correlation and path coefficient analysis are examined, it can be 

concluded that the character viz., days to 50% flowering, days to maturity, plant height and number of filled 

grains per panicle could be used as an important selection indices for the improvement of yield in rice. In 

addition, these traits had significant and positive correlations with yield per panicle and its may be utilized for 

pure line selection in late generations for the betterment of breeding program.  
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