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Genetic variability, correlation and path analysis in 

rice (Oryza sativa L.) Genotypes 

 
Kirtan Kumar, Shivendra Kumar Giri, Pratiksha Bhagat, JK Tiwari and 

SK Sinha 

 
Abstract 
The experiment was conducted at the Instructional Farm, Section of G&PB, Rajmohini Devi College of 

Agriculture and Research Station, Ambikapur, IGKV Chhattisgarh. During Kharif season 2021-22 with a 

view to study the “Genetic variability, correlation and path analysis in rice (Oryza sativa L.) Genotypes”. 

The 56 rice genotypes were grown in the field in Randomized Block Design (RBD) with three 

replications. In the present investigation findings, it may be concluded that significant genetic variability 

was recorded, the genotype R2032-87-1-23-1 was found to be the best for yield and yield contributing 

traits. Heritability was found to be maximum for plant height (96.12%) with genetic advance of 37.87 

whereas PCV & GCV was recorded highest for number of unfilled grains/panicle (13.18 & 11.12 

respectively). Association of correlation was recorded significant & positive correlation of grain yield 

with plant height, tillers per meter square, 1000 grain weight, panicle length, number of filled grains 

/panicle, biological yield and harvest index. Path analysis revealed that the maximum direct effect was 

recorded for harvest index, biological yield and 1000 grain weight. 

 

Keywords: Correlation analysis, rice, path analysis, heritability, GCV, PCV, variability 

 

1. Introduction 

Rice is world's one of the most important staple food crops. It is grown in 115 countries in 

different parts of the world and provides staple food to more than half of the world's 

population. The genus Oryza has 24 species distributed throughout tropical and subtropical 

regions of all continents (Veasey et al., 2004) [28]. The cultivated species of rice are Oryza 

sativa Linn and Oryza glaberrima Staud. Oriza Sativa originated from South-East Asia and is 

grown worldwide whereas Oryza glaberrima is grown solely in West Africa, its area of origin 

(Linares, 2002; Fageria & Baligar, 2003) [15, 4]. 

In India it is cultivated in 43.79 million ha with production of about 115.60 million tonnes and 

average productivity of 2578 kg/ha (Anonymous, 2018) [1]. Rice is major crop in Uttar Pradesh 

& is grown in an area of about 5.87 million ha with production of 12.51 million tonnes and 

productivity of 2131 kg/ha (Anonymous 2018) [1]. 

Chhattisgarh the central eastern state is also called as the “Rice bowl of India”. The total 

estimated area of Rice in Chhattisgarh is 3.70 million ha, production is 4.89 million tonnes and 

productivity is 3002 kg/ha, in 2019-20 (Krishi Darshika, 2021). The Chhattisgarh and the 

adjoining areas of Orissa are considered to be the store house of vast genetic variability, where 

varietal pattern changes at every 250 hectares of land due to extreme variation in the agro and 

eco climatic conditions, seasons, topography, altitudes, soils and moisture stress factors, 

coupled with variation in the cultural heritage of the inhabitants (Richharia, 1979) [19]. 

 

2. Materials and Methods 

The field experiment was conducted at the Instructional Farm, Section of G&PB, Raj Mohini 

Devi College of Agriculture and Research Station, Ambikapur, IGKV Chhattisgarh, situated at 

23°12’ N latitude, 83°20’ E longitude and altitude of 623 meter above mean sea level.  

 The 56 genotypes of paddy were assessed in the field during wet season kharif 2021. The field 

trials were carried out under irrigated transplanted condition. The plant material was sown in a 

raised bed nursery and transplanted in the field after thirty-two days in Randomized Block 

Design (RBD) with three replications. Each entry was transplanted in five lines with 20 cm of 

spacing among row to row and 15 cm between plants to plant. Fertilizer dose @ of 80N: 50P: 

30 K Kg per ha was applied. 

http://www.thepharmajournal.com/


 
 

~ 196 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
The observations on quantitative and qualitative characters 

were recorded based on five randomly taken plants from each 

genotype for some observations and for other observations 

recorded on whole plot basis. 

 

3. Results and Discussion 

Data pertaining to analysis of variance, genetic parameters, 

correlation coefficient analysis and path coefficient analysis 

influenced by various genotypes has been given in table 1, 2, 

3 & 4. 

On the basis of the mean value of all the characters, the 

variance was calculated. The result revealed that there was 

significant difference among all the characters under study. 

The treatment differences were obtained significant for all the 

characters. 

The magnitude of phenotypic coefficient of variation (PCV) 

was higher than genotypic coefficient of variation (GCV) for 

all the traits. High GCV was recorded for number of unfilled 

grains/panicle 11.12 followed by plant height (cm) 8.66 and 

days to 80% maturity 8.04, whereas PCV was recorded higher 

for number of unfilled grains/panicle 13.18 followed by width 

of leaf blade (cm) 9.49 and plant height (cm) 8.83 

respectively. The estimate of GCV was moderate for leaf 

length of blade (cm) 5.65, followed by harvest index (%) 5.38 

and tillers per meter square 5.32, whereas PCV was moderate 

for 1000 grain weight (g) 4.94 followed by days to 50% 

flowering 2.77. The least GCV & PCV was observed for 

biological yield (q/ha) 0.94 and panicle length (cm) 1.33 

respectively. High difference between the genotypic (GCV) 

and PCV were observed for most of the traits. Sharma and 

Sharma (2007) [23], Kole et al. (2008) [10], Gideon and Dennis 

(2016) and Khan et al. (2009) all reported similar findings. 

The estimates of the heritability for 13 qualitative characters 

ranged from 27.35% to 96.12%. The highest heritability 

(broad sense) was observed in plant height (cm) (96.12), 

number of filled grains /panicle (90.11), days to 50% 

flowering (88.93), days to 80% maturity (86.96), number of 

unfilled grains /panicle (71.19) and panicle length (cm) 

(71.12) characters. Similar results have been reported by 

Jaiswal et al. (2007) [6], Sreedhar (2017) [24] and Nandeshwar 

et al. (2010) [17], high heritability (broad sense) for yield per 

plant and number of grains per panicle. 

The strongly influenced genetic advance was reported for the 

attributes, plant height (cm) (37.87), followed by number of 

filled grains /panicle (24.11), days to 80% maturity (15.80), 

days to 50% flowering (5.61), number of unfilled grains 

/panicle (3.66), leaf length of blade (cm) (2.80), panicle 

length (cm) (2.79), grain yield (q/ha) (2.67), harvest index 

(%)(2.59), tillers per meter square (1.68), biological yield 

(q/ha) (1.30), 1000 grain weight (g) (0.62) and width of leaf 

blade (cm) (0.12). Similar findings were reported by Jaiswal 

et al. (2007) [6], Nandeshwar et al. (2010) [17], Sanjiv Kumar et 

al. (2012) [20] and Kumar et al. (2012) [12]. 

Correlation coefficient analysis of days to 50% flowering was 

found positive and highly significant correlation with days to 

80% maturity (0.245) and number of unfilled grains per 

panicle (0.348). Days to 80% maturity was found highly 

significant and positive correlation with days to 50% 

flowering (0.245) and 1000 grain weight (g) (0.217). Archana 

Devi et al. (2017) [2], Maurya et al., (2018) [16], and Khalid et 

al. (2012) [7] all observed similar results (2001). 

Plant height was found highly significant and in positive 

correlation with tillers per meter square (0.391), panicle 

length (cm) (0.530), width of leaf blade (cm) (0.230), number 

of filled grains per panicle (0.416), biological yield (q/ha) 

(0.530), harvest index (%) (0.163) and grain yield (q/ha) 

(0.360). Tillers per meter square was found highly significant 

and in positive correlation with plant height (cm) (0.391), 

panicle length (cm) (0.458), number of filled grains per 

panicle (0.291), biological yield (q/ha) (0.637), harvest index 

(%) (0.406) and grain yield (q/ha) (0.582). Similar results 

were reported by Archana Devi et al. (2017) [2], Varthini et al. 

(2014) [27], Maurya et al., (2018) [16] and Tripathi et al. (2018). 

1000 grain weight (g) was found highly significant and in 

positive correlation with days to 80% maturity (0.217), leaf 

length of blade (cm) (0.176), harvest index (%) (0.366) and 

grain yield (q/ha) (0.254). Panicle length (cm) was found 

highly significant and positive correlation with plant height 

(cm) (0.530), tillers per meter square (0.458), number of filled 

grains per panicle (0.343), biological yield (q/ha) (0.573), 

harvest index (%) (0.158) and grain yield (q/ha) (0.374). 

Upadhayay and Jaiswal (2015) [15], Kishore et al. (2015) [9], 

Kumar et al., (2016) [11], Lingaraja et al. (2015) [14] and 

Maurya et al., (2018) [16] all reported similar findings. 

Leaf length of blade (cm) was found highly significant and in 

positive correlation with 1000 grain weight (g) (0.176) and 

number of unfilled grains per panicle (0.198). Width of leaf 

blade (cm) was found highly significant and positive 

correlation with plant height (cm) (0.230) and panicle length 

(cm) (0.388). Similar results were reported by Upadhayay and 

Jaiswal (2015) [15], Maurya et al., (2018) [16], Sravan et al. 

(2012) and Khalid et al. (2012) [7]. 

Number of filled grains per panicle was found highly 

significant and in positive correlation with plant height (cm) 

(0.416), tillers per meter square (0.291) panicle length (cm) 

(0.343), number of unfilled grains per panicle (0.219), 

biological yield (q/ha) (0.486) and grain yield (q/ha) (0.305). 

Number of unfilled grains per panicle was found highly 

significant and positively correlated with days to 50% 

flowering (0.348), plant height (cm) (0.194), leaf length of 

blade (cm) (0.198), number of filled grains /panicle (0.219), 

biological yield (q/ha) (0.213) and grain yield (q/ha) (0.175). 

Similar results were reported by Maurya et al., (2018) [16], 

Tripathi et al. (2018), Lingaraja et al. (2015) [14], Krantikumar 

et al. (2015) [13], Khalid et al. (2012) [7] and Nikhil et al. 

(2014) [18]. 

Biological yield (q/ha) was found highly significant and 

positively correlated with plant height (cm) (0.530), tillers per 

meter square (0.637), panicle length (cm) (0.573), number of 

unfilled grains /panicle (0.213), harvest index (%) (0.444) and 

grain yield (q/ha) (0.770). Harvest index (%) was found 

highly significant and in positive correlation with plant height 

(cm) (0.163), tillers per meter square (0.406), 1000 grain 

weight (g) (0.366), panicle length (cm) (0.158), biological 

yield (q/ha) (0.444) and grain yield (q/ha) (0.913). Grain yield 

(q/ha) was found highly significant and positive correlation 

with plant height (cm) (0.360), tillers per meter square 

(0.582), 1000 grain weight (g) (0.254), number of unfilled 

grains /panicle (0.175), biological yield (q/ha) (0.770) and 

harvest index (%) (0.913).  

Path analysis revealed that the maximum direct effect of days 

to 50% flowering on the grain yield (q/ha) was highly positive 

(0.00473). Its indirect effect through number of unfilled 

grains per panicle (0.00135) and biological yield (q/ha) 

(0.00115) were positive. Days to 80% maturity had negative 

direct effect (-0.00918) with grain yield (q/ha). The indirect 
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positive effect through days to 50% flowering (0.00116), 

1000 grain weight (g) (0.00167) and Number of filled grains 

per panicle (0.00012). 

Plant height had positive direct effect (0.00689) with grain 

yield (q/ha). The indirect effect through days to 80% maturity 

(0.00004), tillers per meter square (0.00291) and panicle 

length (cm) (0.00119). The direct effect of tillers per meter 

square was positive (0.00743) with grain yield (q/ha). The 

indirect effect was positive from characters, days to 80% 

maturity (0.00203), plant height (cm) (0.00270) and 1000 

grain weight (g) (0.00065).  

1000 grain weight (g) had positive direct effect (0.00772) 

with grain yield (q/ha). The indirect effect through tillers per 

meter square (0.00063) and harvest index (%) (0.25913) was 

positive. Panicle length (cm) had positive direct effect 

(0.00225) with grain yield (q/ha). The indirect effect through 

days to 80% maturity (0.00162), plant height (cm) (0.00365) 

and tillers per meter square (0.00340). Leaf length of blade 

(cm) had highly negative direct effect (-0.00457) with grain 

yield (q/ha). The indirect effect was positive from characters, 

days to 50% flowering (0.00020), 1000 grain weight (g) 

(0.00136) and panicle length (cm) (0.00026). Width of leaf 

blade (cm) had positive direct effect (0.00055) with grain 

yield (q/ha). The indirect effect through days to 80% maturity 

(0.00083), plant height (cm) (0.00158), tillers per meter 

square (0.00082) and panicle length (cm) (0.00087). 

Number of filled grains per panicle had positive direct effect 

(0.00225) with grain yield (q/ha). The indirect effect through 

plant height (cm) (0.00286), tillers per meter square (0.00216) 

and panicle length (cm) (0.00077). Number of unfilled grains 

per panicle had positive direct effect (0.00388) with grain 

yield (q/ha). The indirect effect was positive from characters, 

days to 50% flowering (0.00164) and days to 80% maturity 

(0.00121). Biological yield (q/ha) had highly positive direct 

effect (0.44057) with grain yield (q/ha). The indirect effect 

was positive from characters days to 50% flowering 

(0.00001), days to 80% maturity (0.00282) and plant height 

(cm) (0.00365). Harvest index (%) had highly positive direct 

effect (0.70816) with grain yield (q/ha). The indirect effect 

was positive for characters- days to 80% maturity (0.00108) 

and plant height (cm) (0.00113). Similar findings have been 

reported by Edukondalu et al. (2017) [3] and Selvaraj et al. 

(2011) [22].  

 
Table 1: Analysis of variance for Grain Yield parameters and its attributing traits in Rice genotypes 

 

S. No. Characters 
Mean Sum of Square 

Replication Treatment Error 

 Degree of Freedom 2 55 110 

1 Days to 50% flowering 0.15 26.10* 1.04 

2 Days to 80% maturity 1.01 8.79** 1.05 

3 Plant Height (cm) 38.84 218.70** 8.58 

4 Tillers per meter square 79.51 1067.22** 15.14 

5 1000 grain weight (g) 1.04 6.20** 1.78 

6 Panicle length (cm) 0.49 2.97** 0.42 

7 Leaf length of blade (cm) 1.77 12.75** 2.72 

8 Width of leaf blade (cm) 0.067 0.037** 0.011 

9 Number of filled grains per panicle 22.26 472.31** 13.75 

10 Number of unfilled grains per panicle 1.60 15.10** 1.80 

11 Biological yield (q/ha) 9.77 31.02** 1.74 

12 Harvest index (%) 0.19 7.11** 1.17 

13 Grain yield (q/ha) 2.17 15.21** 1.24 

*, ** significant at 5% and 1% level, respectively 

 
Table 2: Genetic parameters of variability for yield and attributes traits in rice 

 

S. No. Genotypes Mean 
Range 

Heritability (%) GA GA as % of mean GCV (%) PCV (%) 
Min Max 

1 Days to 50% flowering 110.52 103.00 118.00 88.93 5.61 5.08 2.61 2.77 

2 Days to 80% maturity 102.27 86.60 118.87 86.96 15.80 15.45 8.04 8.63 

3 Plant Height (cm) 216.54 192.00 266.67 96.12 37.87 17.49 8.66 8.83 

4 Tillers per meter square 22.82 20.20 25.63 45.29 1.68 7.37 5.32 7.90 

5 1000 grain weight (g) 22.16 20.73 24.00 27.35 0.62 2.78 2.58 4.94 

6 Panicle length (cm) 143.42 139.00 148.00 71.12 2.79 1.95 1.12 1.33 

7 Leaf length of blade (cm) 32.35 28.20 36.67 55.18 2.80 8.65 5.65 7.61 

8 Width of leaf blade (cm) 1.49 1.30 1.73 42.36 0.12 8.28 6.18 9.49 

9 Number of filled grains /panicle 174.92 146.00 196.00 90.11 24.11 13.78 7.05 7.42 

10 Number of unfilled grains /panicle 18.94 13.33 22.67 71.19 3.66 19.33 11.12 13.18 

11 Biological yield (q/ha) 107.85 106.00 112.00 38.48 1.30 1.20 0.94 1.52 

12 Harvest index (%) 31.29 26.60 35.59 55.96 2.59 8.29 5.38 7.19 

13 Grain yield (q/ha) 33.73 28.53 38.55 55.68 2.67 7.92 5.15 6.90 
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Table 3: Genotypic correlation coefficients between different traits in rice genotypes 

 

S. 

No. 
Characters 

Days to 

50% 

flowering 

Days to 

80% 

maturity 

Plant 

Height 

(cm) 

Tillers 

per 

meter 

square 

1000 

grain 

weight 

(g) 

Panicle 

length 

(cm) 

Leaf 

length 

of 

blade 

(cm) 

Width 

of leaf 

blade 

(cm) 

Number 

of filled 

grains 

per 

panicle 

Number 

of unfilled 

grains per 

panicle 

Biological 

yield 

(q/ha) 

Harvest 

index 

(%) 

Grain 

yield 

(q/ha) 

1 
Days to 50% 

flowering 
1.000 0.245** -0.100 -0.164* -0.209** -0.118 0.043 -0.067 -0.032 0.348** 0.003 -0.119 -0.083 

2 
Days to 80% 

maturity 
 1.000 -0.005 

-

0.221** 
0.217** -0.177* 0.135 -0.090 0.053 -0.131 -0.307** -0.118 

-

0.228** 

3 Plant Height (cm)   1.000 0.391** -0.205** 0.530** -0.067 0.230** 0.416** 0.194* 0.530** 0.163* 0.360** 

4 
Tillers per meter 

square 
   1.000 0.084 0.458** 

-

0.162* 
0.111 0.291** -0.083 0.637** 0.406** 0.582** 

5 
1000 grain weight 

(g) 
    1.000 -0.121 0.176* -0.054 -0.088 -0.308** -0.014 0.366** 0.254** 

6 Panicle length (cm)      1.000 0.115 0.388** 0.343** 0.043 0.573** 0.158* 0.374** 

7 
Leaf length of blade 

(cm) 
      1.000 0.138 0.140 0.198* -0.171* -0.207** 

-

0.226** 

8 
Width of leaf blade 

(cm) 
       1.000 0.002 -0.075 0.096 -0.119 -0.039 

9 
Number of filled 

grains /panicle 
        1.000 0.219** 0.486** 0.119 0.305** 

10 
Number of unfilled 

grains /panicle 
         1.000 0.213** 0.107 0.175* 

11 
Biological yield 

(q/ha) 
          1.000 0.444** 0.770** 

12 Harvest index (%)            1.000 0.913** 

13 Grain yield (q/ha)             1.000 

 
Table 4: Estimates of path coefficient (direct and indirect effect) for various traits on grain yield (q/ha) in rice genotype 

 

S. 

No. 
Characters 

Days to 

50% 

flowering 

Days to 

80% 

maturity 

Plant 

Height 

(cm) 

Tillers 

per 

meter 

square 

1000 

grain 

weight 

(g) 

Panicle 

length 

(cm) 

Leaf 

length 

of blade 

(cm) 

Width 

of leaf 

blade 

(cm) 

Number 

of filled 

grains 

per 

panicle 

Number 

of 

unfilled 

grains 

per 

panicle 

Biological 

yield 

(q/ha) 

Harvest 

index 

(%) 

Grain 

yield 

(q/ha) 

1 
Days to 50% 

flowering 
0.00473 -0.00225 

-

0.00069 
-0.00122 -0.00161 

-

0.00027 
-0.00020 -0.00004 -0.00007 0.00135 0.00115 -0.08420 -0.083 

2 
Days to 80% 

maturity 
0.00116 -0.00918 

-

0.00003 
-0.00164 0.00167 

-

0.00040 
-0.00062 -0.00005 0.00012 -0.00051 -0.13504 -0.08359 

-

0.228** 

3 
Plant Height 

(cm) 
-0.00047 0.00004 0.00689 0.00291 -0.00159 0.00119 0.00031 0.00013 0.00094 0.00075 0.23359 0.11571 0.360** 

4 
Tillers per 

meter square 
-0.00077 0.00203 0.00270 0.00743 0.00065 0.00103 0.00074 0.00006 0.00066 -0.00032 0.28074 0.28729 0.582** 

5 
1000 grain 

weight (g) 
-0.00099 -0.00199 

-

0.00141 
0.00063 0.00772 

-

0.00027 
-0.00080 -0.00003 -0.00020 -0.00120 -0.00613 0.25913 0.254** 

6 
Panicle 

length (cm) 
-0.00056 0.00162 0.00365 0.00340 -0.00093 0.00225 -0.00053 0.00021 0.00077 0.00017 0.25238 0.11192 0.374** 

7 

Leaf length 

of blade 

(cm) 

0.00020 -0.00124 
-

0.00046 
-0.00121 0.00136 0.00026 -0.00457 0.00008 0.00031 0.00077 -0.07555 -0.14639 

-

0.226** 

8 

Width of 

leaf blade 

(cm) 

-0.00032 0.00083 0.00158 0.00082 -0.00042 0.00087 -0.00063 0.00055 0.00000 -0.00029 0.04246 -0.08426 -0.039 

9 

Number of 

filled grains 

/panicle 

-0.00015 -0.00049 0.00286 0.00216 -0.00068 0.00077 -0.00064 0.00000 0.00225 0.00085 0.21422 0.08415 0.305** 

10 

Number of 

unfilled 

grains 

/panicle 

0.00164 0.00121 0.00133 -0.00062 -0.00238 0.00010 -0.00091 -0.00004 0.00049 0.00388 0.09392 0.07610 0.175* 

11 
Biological 

yield (q/ha) 
0.00001 0.00282 0.00365 0.00473 -0.00011 0.00129 0.00078 0.00005 0.00109 0.00083 0.44057 0.31474 0.770** 

12 
Harvest 

index (%) 
-0.00056 0.00108 0.00113 0.00301 0.00283 0.00036 0.00094 -0.00007 0.00027 0.00042 0.19581 0.70816 0.913** 

Residual = 0.00050 

*, ** significant at 5% and 1% level, respectively 
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4. Conclusion  

From the present investigation findings, it may be concluded 

that significant genetic variability was recorded for all the 

characters under study. The genotype R2032-87-1-23-1 was 

found to be the best for yield and yield contributing traits.  

The high heritability was observed in plant height (cm), 

number of filled grains/panicle, days to 50% flowering, days 

to 80% maturity, number of unfilled grains/panicle and 

panicle length (cm) characters. The genetic advance was 

recorded high for plant height and number of filled 

grains/panicle. 

Association of correlation recorded significant & positive 

correlation of grain yield q/ha with plant height (cm), tillers 

per meter square, 1000 grain weight (g), panicle length (cm), 

number of filled grains/panicle, biological yield (q/ha) and 

harvest index (%). Path analysis revealed that the maximum 

direct effect was recorded harvest index (%), biological yield 

(q/ha) and 1000 grain weight (g). 
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