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Abstract
The research work was conducted to study the variability parameters, correlation and path coefficient analysis for yield 
and quality traits in rice. Analysis of variance revealed the existence of significant differences among the genotypes 
for all traits under investigation. Traits viz., filled grain number per panicle and weight of 1000 grains showed high 
PCV and GCV. Total grain number per panicle, filled grain number per panicle, weight of 1000 grains, grain yield per 
plant, weight of panicle, head rice recovery, length of kernel after cooking, linear elongation ratio, length of kernel and 
kernel length/breadth ratio exhibited high heritability along with high genetic advance as percentage of mean. Days 
to 50% flowering and weight of 1000 grains had associated significantly positive with grain yield.  Filled grain number 
per panicle, days to 50% flowering, total number of productive tillers per plant, length of kernel after cooking, height of 
the plant and length of panicle exhibited a high positive direct effect on grain yield per plant per plant. Therefore, these 
traits should be exploited in the selection process to identify superior rice lines with higher yield and quality genetic 
potential.
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INTRODUCTION
Rice is an important crop, in terms of human nutrition and 
caloric intake and being the staple food for more than 
100 countries of the world and has been referred to as 
“Global Grain”. The motto “Rice is Life” is particular for 
India, as grain is essential to our national food security 
and provides income to millions of rural communities. It is 
the primary source of food for about half of the population 
with an enormous nutritional and economic impact. It is 
a  crucial dietary and food security source of many Asian 
countries Kumar et al. (2020). Physical attributes such 
as size, shape, uniformity and general look are most 

important when rice is consumed as  whole grain and 
customers prefer this coupled with high cooking qualities. 
These characteristics largely depend on the physico-
chemical properties of starch, which make up 90% of 
milled rice. To benefit all rice growers and consumers, 
improvements in grain quality that do not reduce yield are 
need of the hour. Assessment of variability for yield and 
quality traits are basic factors to be focused on during 
selection.  Correlation analysis gives the nature and 
degree of relationship among the traits and path analysis 
can be used to study direct and indirect cause and effect 



EJPB

https://doi.org/10.37992/2022.1302.084 671

                                          Studies on variability, correlation and path coefficient 

relationships. Recognizing the need to improve rice 
productivity and quality, the current study was taken up for 
yield and quality parameters in several rice genotypes. 

MATERIALS AND METHODS
The  research was conducted using 30 rice genotypes 
and was  raised in Randomized Block Design (RBD) in 
two replications during Kharif, 2019 at Rice Research 
Centre (RRC), Agricultural Research Institute (ARI), 
Rajendranagar, Hyderabad (Table 1). Data was recorded 
on yield traits and grain quality traits in randomly 
selected five plants for each entry and subjected to 
statistical analysis. The data was recorded on days to 
50 % flowering, height of the plant (cm), total number of 
productive tillers per plant, length of panicle (cm), weight 
of panicle (g), filled grain number per panicle (g), weight of 

Table 1. List of genotypes with parentage

S. No. Rice genotypes Parentage
1 RNR -28393 RGL 11414 X WGL 3962
2 RNR -28376 Bhadrakali X VIR 79216-141-1-3-3
3 RNR -28355 BPT 5204 X CSR-23
4 RNR – 29086 BPT 5204 X (BPT 5204/NLR145) /BLNR1
5 RNR – 29090 Tellahamsa X (BPT 5204/NLR145)/BLNR6
6 RNR – 29092 BPT 5204 X NBR-16
7 RNR – 29183 CN 1757-5-3-7 MLD-18 X RNR15048
8 RNR – 29194 CN 1757-5-3-7 MLD-18 X RNR15048
9 RNR – 29094 BPT 5204/BM7(BBM-1)//BPT 5204 X BM71(BBM2)

10 RNR – 29397 Bhadrakali X IR 79597-56-1-2-1
11 JGL -1798 BPT 5204 / Kavya
12 JS – 1 Local cultivar
13 GK – 1 Local cultivar
14 RNR -21278 RNR 2465 X NLR 3449
15 JGL-3828 Sambamahsuri / Agani
16 KNM -118 MTU 1010 X JGL13595
17 JGL-11727 JGL 420 / MTU 1001
18 JGL-3844 Sambamahsuri/ARC 5984//Kavya
19 JGL-17004 WGL 14377/JGL 3855
20 JGL-11118 IET 8585/JGL1798
21 JGL-11470 JGL 418/Gedongbetan
22 JGL-3855 BPT 5204/ARC 5984//Kavya
23 KNM -733 MTU 1010 X JGL-11470
24 RNR -15435 RNR 17818 X Vasumathi
25 JGL-18047 MTU 1010 X JGL 13595
26 RNR – 15459 RNR 17818 X Chittimuthyalu
27 RNR – 11718 MTU 1010 X NLR 34449
28 RNR – 2354 Early Samba X RNR 19994
29 RNR – 15048 MTU 1010 X JGL 3855
30 HMT SONA Local cultivar

1000 grains (g), grain yield per plant (g), length of kernel 
(mm), breadth of kernel (mm), kernel length/breadth ratio, 
percentage of hulling, percentage of milling, head rice 
recovery (%), length of kernel after cooking (mm), breadth 
of kernel after cooking (mm), linear elongation ratio and 
amylose content (%).

The  standard procedure given by Panse and  
Sukhatme (1985) was used for the analysis of variance 
for each character. Burton and Devane, (1953) proposed 
the estimation of genotypic coefficient of variation 
(GCV) and phenotypic coefficient of variation (PCV) and  
Johnson et al. (1955) gave the range of genetic advance 
a as percentage of mean based on classes as high 
(20 and above), medium (10 - 20) and low (0-10). 
GCV and PCV values were classed as high (20 and 
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beyond), medium (10-20) and low (0-10) as given by 
Sivasubramanian and Menon (1973).) Lush (1949) and  
Hanson et al. (1956) suggested that heritability in a broad 
sense was estimated as the ratio of genotypic variance 
to the total variance and expressed as a percentage. 
Johnson et al. (1955) classified the estimates of 
heritability as high (61-100), moderate (30-60) and low 
(0-29). Falconer’s (1964) formula was  used to calculate 
correlation coefficients at the genotypic and phenotypic 
levels. The  method given by Dewey and Lu (1959) was 
used for the computation of path analysis. INDOSTAT 
software was used to conduct all statistical analyses.

RESULTS AND DISCUSSION
For all of the traits under investigation, analysis of variance 
revealed substantial variations between genotypes  
(Table 2). The results pertaining to genetic variability 
parameters viz., mean, genotypic coefficient of variation, 
phenotypic coefficient of variation, broad sense heritability 
(h²) and genetic advance as percentage of mean (GAM) 
for yield and quality traits are  given in Table 3. For all 
the traits, the values of PCV were higher than the GCV 
values indicating that these characters are influenced 
by the environment. High PCV and GCV values were 
observed for filled grain number per panicle and weight 
of 1000 grains. High PCV and GCV values indicate 

that these traits are showing high variability and can be 
directly selected for crop improvement. Similar results 
were observed by Chandra Mohan et al. (2016) and  
Parimala et al. (2020). Whereas moderate PCV and GCV 
values were observed for grain yield per plant, head rice 
recovery percentage, weight of panicle, length of kernel and 
kernel length/breadth ratio. Similar findings were given by  
Edukondalu et al. (2017) for grain yield per plant, head 
rice recovery percentage, weight of panicle, length of 
kernel, kernel length/breadth ratio, Dhurai et al. (2014) 
and Nirmala devi et al. (2015) for linear elongation ratio,  
Rathi et al. (2010) and Rakesh et al. (2013) for length 
of kernel after cooking and breadth of kernel after 
cooking. Days to flowering, total number of productive 
tillers per plant, height of the plant, length of panicle, 
breadth of kernel, percentage of hulling, percentage of 
milling and amylose content had a low genotypic and 
phenotypic coefficient of variation. This is in accordance 
with the findings of Chakraborty and Chakraborty (2010) 
and Yadav et al. (2010) for days to flowering, Pavan  
Shankar et al. (2016) for breadth of kernel and 
amylose content, Rakesh et al. (2013) and  
Edukondalu et al. (2017) for percentage of hulling and 
percentage of milling, Anis et al. (2016) for total number 
of effective tillers per plant, height of the plant and length 
of panicle.

Tables 2. Analysis of variance for yield, its components and quality parameters in rice genotypes

S. No. Characters Mean sum of squares

Replications  
(d.f. = 1)

Treatments  
(d.f. = 29)

Error
(d.f.= 29)

1 Days to 50% flowering 4.81 64.19** 6.64

2 Total no. of Productive tillers per plant 0.60 1.86** 0.18

3 Height of the plant 21.00 103.50** 12.03

4 Length of panicle 2.32 7.79** 2.14

5 Weight of panicle 0.03 0.90** 0.20

6   Filled grain number per panicle 46.81 5014.06** 102.85

7 Weight of 1000 grains 0.09 21.24** 0.26

8 Grain yield per plant 0.32 25.21** 0.52

9 Length of kernel 0.08       1.15** 0.04

10 Breadth of kernel 0.0001   0.02**      0.006

11 Kernel length/breadth ratio 0.003 0.36** 0.02

12 Percentage of hulling 3.45 34.91** 1.33

13 Percentage of milling 9.28 34.84** 1.23

14 Head rice recovery 0.12 167.32** 1.88

15 Length of kernel after cooking 0.33 5.05** 0.20

16 Breadth of kernel after cooking 0.03 0.29** 0.08

17 Linear elongation ratio 0.15 0.06** 0.04

18 Amylose content 0.50 3.96** 0.13

 ** Significant at 1 level of probability
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Table 3. Genetic Variability parameters for yield, its component characters and quality parameters in rice 
genotypes

S.No. Characters Mean Range Pheno-
typic 

Variance

Geno-
typic 

Variance

PCV 
(%)

GCV 
(%)

Heritability 
in broad 

sense (h2)
(%)

Genetic 
Advance 

as %
mean

MinimumMaximum

1 Days to 50% flowering 94.25 72.00 102.00 35.42 28.78 6.32 5.69 81.20 10.57
2 Number of productive tillers per plant 11.00 9.00 13.00 1.02 0.84 9.20 8.32 81.80 15.51
3 Height of the plant (cm) 96.05 79.70 113.50 57.77 45.73 7.91 7.04 79.20 12.91
4 Length of panicle (cm) 22.73 19.00 28.50 4.97 2.82 9.81 7.39 56.80 11.48
5 Weight of panicle (g) 3.41 2.06 4.90 0.55 0.35 21.78 17.26 62.80 28.18
6 Grains number per panicle 173.75 92.50 285.50 2558.46 2455.60 29.11 28.52 96.00 57.56
7 Weight of 1000 grains(g) 15.11 10.85 22.45 10.75 10.49 21.71 21.44 97.60 43.64
8 Grain yield per plant(g) 19.12 10.45 26.75 12.87 12.35 18.7 18.38 96.00 37.09
9  Length of kernel (cm) 5.74 3.65 8.02 0.60 0.56 13.49 13.01 93.10 25.87

10 Breadth of kernel (mm) 1.61 1.39 1.91 0.01 0.17 7.22 5.47 57.40 8.54
11 Kernel Length/Breadth ratio 3.54 2.63 5.10 0.20 17.04 12.57 11.63 85.60 22.16
12 Percentage of hulling (%) 72.95 62.23 80.80 18.12 16.79 5.83 5.61 92.60 11.13
13 Percentage of milling (%) 67.43 59.6 72.1 18.03 16.80 6.29 6.07 93.20 12.08
14 Head rice recovery (%) 55.56 36.25 68.68 84.61 2.43 16.56 16.37 97.80 33.34
15 Length of kernel after cooking (mm) 8.16 4.50 11.00 2.63 0.11 19.87 19.10 92.40 37.82
16 Breadth of kernel after cooking (mm) 2.39 2.00 3.00 0.19 0.03 18.22 13.82 57.50 21.59
17 Linear elongation ratio 1.42 1.06 1.83 0.04 1.82 14.40 12.08 70.50 20.90
18 Amylose content (%) 21.63 17.35 23.57 2.04 1.91 6.60 6.39 93.70 12.75

Total filled grain number per panicle, weight of 1000 
grains, grain yield per plant per plant, weight of panicle, 
head rice recovery, length of kernel after cooking, linear 
elongation ratio, length of kernel and kernel length/
breadth ratio recorded high heritability and high genetic 
advance as percentage of mean indicating the role 
of additive gene effect and direct selection of these 
traits can be used for improvement. Similar findings 
were reported by Edukondalu et al. (2017) for total 
filled grain number per panicle, weight of 1000 grains, 
grain yield per plant  and head rice recovery and  
Abdul et al. (2011) for weight of 1000 grains.  
Rakesh et al. (2013) and Gampala et al. (2015) for 
kernel length/breadth ratio and length of kernel after  
cooking, Rakesh et al. (2013), Vanisri et al. (2013) 
for length of kernel and Dhurai et al. (2014) for linear 
elongation ratio. For the selection of traits for improving 
yield along with PCV and GCV values heritability and 
genetic advance has to be considered to get reliable 
results.

Days to 50% flowering, total number of productive tillers 
per plant, milling percentage, percentage of hulling and 
amylose content showed high estimates of heritability 
with moderate genetic advance as a percentage of 
mean indicating the role of additive and non-additive 
gene effects on the traits limiting further improvement. 

Similar findings were reported by Yadav et al. (2010) and  
Sandeep et al. (2018) for days to 50% flowering,  
Kumar et al. (2018) and Chinnapa et al. (2019) for total 
number of productive tillers per plant, Sahu et al. (2017) 
for hulling percentage and Rukmini Devi et al. (2017) for 
percentage of milling, Pratap et al. (2012) and Nirmala 
devi et al. (2015) for amylose content.

The  correlation coefficient from the combined data 
was presented in Table 4. In the present study, 
genotypic correlations were found to be higher than 
the phenotypic correlations, indicating that while there 
is a strong underlying relationship between the traits 
studied, their expression is hampered by environmental 
factors.  Grain yield per plant revealed a significant 
and positive association with days to 50% flowering 
and weight of 1000 grains indicating that days to 50% 
flowering and weight of 1000 grains have  important role 
in improving yield potential in rice. Similar findings were 
given by Vanisri et al. (2013), Abdul et al. (2011) and  
Rachana et al. (2018) for days to 50 % flowering,  
Vanisri et al. (2013) and Basavaraja et al. (2011) for 
weight of 1000 grains. However, it had a negative and 
significant correlation with amylose content. Correlation 
analysis gives nature and degree of relationship only, 
path analysis can be used to study direct and indirect 
cause and effect relationships.
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Total filled grain number per panicle, days to 50% 
flowering, length of kernel after cooking, height of the 
plant, weight of 1000 grains, head rice recovery, length of 
kernel, percentage of milling, total number of productive 
tillers per plant, length of panicle, percentage of hulling and 
breadth of kernel after cooking showed a higher positive 
direct effect on grain yield per plant . Similar findings 
were given by Laxuman et al. (2011) and Sreedhar and  
Reddy (2019) for days to 50% flowering,  
Rahman et al. (2014) and Basavaraja et al. (2011) 
for total number of productive tillers per plant,  
Rahman et al. (2014) and Shinde et al. (2015) for a positive 
direct effect of height of the plant on grain yield per plant . 
Abdus et al. (2009) and Menaka et al. (2015) for a positive 
direct effect of filled grain number per panicle on grain 
yield per plant, Patel et al. (2017) for a direct effect of 
length of panicle on grain yield per plant (Table 5). 

In conclusion, analysis of variance revealed that all 
genotypes had significant differences for all traits under 
study indicating that genotypes possessed inherent 
genetic differences. It was observed that total filled grain 
number per panicle, weight of 1000 grains, grain yield 
per plant, weight of panicle, head rice recovery, length 
of kernel after cooking, linear elongation ratio, length of 
kernel and kernel length/breadth ratio had high heritability 
and high genetic advance as percentage of mean and 
indicating that inheritance was controlled by additive gene 
action. Simple selection can be done to improve these 
traits. The remaining traits, which had low to moderate 
estimates of genetic advance, were largely influenced by 
non-additive gene effects. Analysis of correlation studies 
revealed that selection of plants with more weight of 
1000 grains and days to 50 % flowering would result in 
improvement of yield. Path coefficient analysis revealed 
that a higher positive direct effect on grain yield per plant 
was registered by total filled grain number per panicle, 
days to 50% flowering, total number of productive tillers 
per plant, length of kernel after cooking, height of the 
plant and length of panicle. Hence, these traits can be 
considered as critical for improving yield and grain quality. 
Therefore, these characters should be prioritized during 
the selection process in order to identify better lines with 
more genetic potential for higher rice yield and quality.
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