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ABSTRACT 

In this study 55 promising rice varieties cultivated in Tamil Nadu was selected and raised in Randomized 

Block design with two replications.  To reveal the nature and degree of correlation and path analysis 

between yield and quality traits. The results of correlation analysis showed traits like number of filled 

grains per panicle, productive tillers per plant had positive significant association with the single plant 

yield. The direct and indirect effects through path coefficient analysis unveils maximum positive direct 

effect of single plant yield with number of productive tillers recorded followed by days to fifty percent 

flowering, number of filled grains, gel consistency, 1000 grain weight and hulling percentage in both 

genotypical and phenotypical path analysis Therefore, the trait number of productive tillers per plant 

plays a major role in shaping the single plant yield in rice on which selection pressure has to be applied 

for increasing the seed yield.  
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INTRODUCTION 

Rice (Oryza sativa L.) is a vital staple food globally especially in India. Around half of the world’s 

population hinge on rice for their existence. In view of the increasing population, the main aim of plant 

breeders is to develop new rice varieties with grain yield along with good quality traits. According to [1] 

the production of rice of world will have to produce 60% more by 2030 compared with that of 1995 

report. Hence, for food security and poverty alleviation in India by increasing production of rice plays a 

crucial role. About 66% of people worldwide especially Asian countries like India, rice is considered as 

an essential and stable food providing nearly 20% of energy reported by [2]. Investigation of relationship 

among yield and quality traits a significant task of evaluating the possibility of a combined selection of 

two or more traits instead of selecting the secondary traits as genetic gains for primary traits under 

consideration reported by [3]. Measuring the degree of correlation among traits conferring higher yield 

and quality traits is more important in selection process reported by [4]. A positive correlation between 

yield and quality traits permits the simultaneous improvement of both the traits while limiting selection 

to any one of the correlated traits. In contrast, a negative significant relationship between two traits 

requires equal weightage to be given during selection for two traits.  At genotypic level, observing a 

positive correlation is due to presence of linkage in coupling phase and repulsion phase for negative 

association of linkage of genes arises governing 2 different traits reported by [5]. Path analysis has been 

used to establish the relationship between predictor variables and response variables reported by [6]. 

Path coefficient analysis supports plant breeders in improving yield with improved quality traits by 

finding traits direct and indirect effects. In view of the above discussion, Therefore the present 

investigation was, take on toward understanding the correlation coefficient among single plant yield 

(SPY) and quality traits then path coefficient analysis with 55 highly cultivated varieties in Tamil Nadu. 

MATERIALS AND METHODS 

The experimental material used in the study consists of 55 genotypes (Table 1) of rice grown in a 

completely randomized block design with two replications at AC& RI, Killikulam (TNAU) during kharif 

2017. Eighteen days aged seedlings of 55 genotypes were transplanted in 3 rows of 2.0 m length by 

maintaining a spacing of 20,15 cm among rows and plants respectively. The experiment crop was raised 

by applying of fertilizers, 120:60:40 kg/ha at the rate of N, P and K respectively and standard agronomic 

cultural practices were followed. Five sample plants were randomly selected from each entry excluding 

the border plants to minimize error due to the border effect and the following data were recorded: for 

important quantitative and qualitative traits such as days to fifty percent flowering (DFF), number of 

productive tillers per plant (NPT), Number of filled grains per panicle (NFG), plant height (PH) (cm),  
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panicle length (PL) (cm), thousand grain weight (1000 GWT) (g), and 

single plant yield (SPY) (g). 

Observations on physico-chemical quality traits was recorded viz, 

Hulling Percentage (HP), milling percentage (MP) (%), grain length 

(GL) (mm), grain breadth (GB) (mm), head rice recovery (HRR) (%), 

Grain length to breadth ratio (L/B), Grain length after cooking 

(GLAC)(mm), Grain breadth after cooking (GBAC)(mm), Linear 

expansion ratio (LER), Breadth wise expansion ratio (BER), Alkali 

spreading value (ASV), Gel consistency (GC)(mm)   and Amylose 

content (AC) (%). Hulling and milling percentage was taken through 

the using SATAKE company make laboratory huller and polisher. 

The milling percentage was calculated. observation of Head rice 

recovery (HRR) was recorded. Grain length and Grain breadth of 10 

whole milled rice were measured by using graph sheet and grain 

length/breadth ratio was calculated as per [9]. Grain length and 

breadth of cooked grains besides linear and breadth wise elongation 

ratio were recorded with the help of graph sheet to quantify cooking 

traits. Alkali spreading value, gel consistency and amylose content 

were estimated by following the standard procedures. Correlation 

coefficient analysis was worked out using the origin pro software. The 

direct, indirect effect of path analysis, for yield and quality traits on 

single plant yield was calculated as per proposed by [7,8]. 

RESULTS AND DISCUSSION  

In this current investigation, single plant yield exhibited significantly 

positive correlation with Number of productive tillers per plant (NPT) 

and 1000 grain weight (1000 GWT) the results are presented in Figure 

1. Inter correlation among yield components and their quality traits, 

Days to 50% flowering (DFF) with Plant height (PH), Panicle length 

(PL), Number of filled grains per panicle (NFG), length elongation 

ratio (LER) showed significantly positive correlation and significant 

negative association with number of productive tillers, grain breadth, 

head rice recovery and breadth expansion ratio. Similar results were 

reported by [10,11] for Days to 50% flowering (DFF) with Plant 

height (PH). Plant height showed positive significant association with 

days to fifty percent flowering, panicle length, Linear elongation ratio 

and negative significant association with number of productive tillers, 

hulling, milling percentage, head rice recovery, and breadth wise 

elongation ratio these results are agreed with [6, 12] positive 

correlation of plant height with panicle length. Number of productive 

tillers exhibited positive significant correlation with single plant yield, 

head rice recovery, breadth wise expansion ratio and significantly 

negative correlation with Days to 50% flowering (DFF), Plant height 

(PH), Grain length, Grain breadth after cooking and Linear elongation 

ratio (LER). Panicle length showed significant positive correlation 

with days to fifty percent flowering, plant height, linear elongation 

ratio and negative correlation with hulling, milling percentage, head 

rice recovery, and Breadth wise elongation ratio (BER), parallel 

results was akin by the results of [13, 14] for plant height (PH). 

Number of filled grains per panicle (NFG) exhibited positive 

significant correlation by Days to 50% flowering (DFF), single plant 

yield and linear elongation ratio, single plant yield with Number of 

productive tillers (NPT) also Number of filled grains per panicle 

(NFG) the observation was taken to findings of [15,16, 17, 18] for 

single plant yield with number of filled grains per panicle. Hulling 

percentage revealed positive significant association with head rice 

recovery, breadth wise expansion ratio and negatively with plant 

height, panicle length, linear elongation ratio, gel consistency and 

amylose content, milling percentage unveiled positive significant 

association with head rice recovery, breadth wise expansion ratio and 

negatively with plant height, panicle length, linear elongation ratio, 

gel consistency and amylose content. Head rice recovery displayed 

significant positive correlation with number of productive tillers, 

hulling percentage, milling percentage, breadth wise expansion ratio 

and significantly negative correlation with Days to 50% flowering 

(DFF), Plant height (PH), panicle length and linear elongation ratio, 

where grain length revealed positive significant correlation with grain 

length to breadth ratio (L/B ratio), Grain length after cooking (GLAC) 

besides alkali spreading value (ASV) these results are agreed with 

[19] for Grain length after cooking (GLAC)  and Grain length to 

breadth ratio (L/B ratio). Grain breadth exhibited significant positive 

correlation by grain breadth after cooking (GBAC) and negative for 

Plant height (PH), Grain length to breadth ratio (L/B ratio), grain 

length after cooking and linear elongation ratio, similar results were 

given by [19] for positive association with kernel breadth after 

cooking and significant and negative association with L/B ratio. L/B 

ratio revealed significant positive association with grain length, grain 

length after cooking, alkali spreading value and negatively with grain 

breadth, grain breadth after cooking these findings already reported by 

[19] for positive association with grain length and negatively 

significant with grain breadth. Grain length after cooking exhibited 

positive significant association towards panicle length, Grain length 

(GL), Grain length to Breadth (L/B) ratio, Linear elongation ratio 

(LER), alkali spreading value and negative with number of productive 

tillers, head rice recovery, grain breadth and breadth wise expansion 

ratio, similar findings already reported by [19] for positive association 

with L/B ratio.  

Grain breadth after cooking exhibited positive significant correlation 

with grain breadth and negative significant association towards 

Number of productive tillers (NPT), Grain length (GL) and grain 

length to breadth (L/B) ratio. Linear elongation ratio presented 

positive significant association to days to fifty percent flowering 

(DFF), plant height (PH), panicle length (PH), number of filled grains 

per panicle (NFG), grain length after cooking (GLAC) besides 

significantly negative association towards number of productive 

tillers, Hulling percentage (HP), Milling percentage (MP), Head rice 

recovery (HRR), Grain breadth (GB) and Breadth wise expansion 

ratio (BER) alike results were agreed with Priyanka [19] positive for 

grain length after cooking and negatively significant for grain breadth. 

Breadth wise expansion ratio exhibited positive significant association 

with number of productive tillers, Hulling, Milling percentage, Head 

rice recovery and negative significant with days to 50% flowering, 

Plant height, Panicle length, Grain length after cooking (GLAC), 

Linear elongation ratio (LER) then gel consistency (GC), Alkali 

spreading value (ASV) revealed positive significant association with 

grain length, L/B ratio, grain length after cooking (GLAC) and 

Amylose content, Gel consistency with amylose content and 

significant negative association with Hulling percentage (HP), Milling 

percentage (MP) and Breadth wise expansion ratio (BER), amylose 

content revealed positively significant correlation with alkali 

spreading value, gel consistency and negative significant association 

with hulling percentage and milling percentage. 

In view of single plant yield as effect and other quantitative and 

quality traits as sources, genotypic associations were divided by with 

system of path analysis to reveal direct and indirect effect of yield and 

quality traits towards single plant yield (Table 2) and genotypical path 

diagram was presented in Figure 2. In the present study, number of 

filled grains per panicle showed between yield and quality characters, 

at genotypic level number of productive tillers per plant(NPT) 
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(0.6844) showed the extreme direct effect followed by Grain length 

after cooking(GLAC) (0.858), , Number of filled grains per 

panicle(NFG) (0.5124), Grain breadth after cooking(GBAC) (0.5043), 

Days to 50% flowering(DFF) (0.3464), gel consistency (0.2903), 

1000 grain weight (0.2602), hulling percentage (0.2123) On the other 

hand, negative direct effect were observed for Amylose content (-

0.0042), panicle length (-0.026), alkali spreading value (-0.0863) , 

milling percentage (-0.0894), breadth wise expansion ratio (-0.1013), 

Plant height (PH) (-0.2042), Grain length to breadth (L/B) ratio (-

0.2529), Grain length (GL) (-0.4515), Grain breadth(GB) (-0.4822) 

then Linear elongation ratio (LER) (-0.5082). At phenotypic level 

higher direct effect was observe for number of productive tillers per 

plant (0.6434) grain breadth after cooking (0.7446), Days to 50% 

flowering (DFF) (0.5846), number of filled grains per panicle 

(0.4951), grain breadth after cooking (0.4597), gel consistency 

(0.3798), 1000 grain weight (0.3266), breadth wise expansion ratio 

(0.232), hulling percentage (0.2165), panicle length (0.0283) and plant 

height (0.0248),  residual effect at genotypic level (0.315) shows that 

traits in this study contribute 67% single plant yield variability. These 

results were akin with the findings of [16, 20] for panicle length and 

[21] for thousand grain weight. 

Table 1: List of 55 varieties used for assessment of correlation and 

path analysis 

S. No. Variety 

1 ADT 42 

2 CO 33 

3 ASD 16 

4 ADT 47 

5 IR 64 

6 ASD 17 

7 ADT 36 

8 Pusa basmati 

9 ADT 45 

10 Anjali 

11 ADT 37 

12 ADT 43 

13 ADT 48 

14 ADT 41 

15 ASD 20 

16 MDU 5 

17 ASD 2 

18 ASD 7 

19 TPS 4 

20 TN 1 

21 ASD 9 

22 Annada 

23 ASD 1 

24 ASD 18 

25 IR 50 

26 BPT 5204 

27 ADT 39 

28 ADT 19 

29 CO 50 

30 CO 39 

31 ADT 46 

32 Kavya 

33 ADT 49 

34 JGL 3855 

35 CO 45 

36 Abhya 

37 CR 1009 

38 CO 49 

39 Swarna 

40 ADT 38 

41 JGL 3844 

42 JGL 1798 

43 CO 43 

44 IR 20 

45 ASD 14 

46 Jaya 

47 IR 72 

48 IR 28 

49 POKKALI 

50 IRRI 104 

51 TPS 3 

52 BRNS(WP) 5 

53 ASD 19 

54 BRNS (WP)22-2 

55 Krishna Hemavathi (K.H) 

 

 
Figure 1: Parson correlation and coefficient analysis among yield and quality 

traits 

 
Figure 2: Genotypical path diagram of yield associated and quality traits 
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Table 2: Direct and indirect effects of yield related traits and quality traits on grain yield  
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CONCLUSION 

Examining of the results on yield and quality traits correlations results 

Number of filled grains per panicle (NFG), Number of productive 

tillers per plant (NPT) showed significant positive correlation to 

single plant yield. Breakdown of genotypic correlation into 

components for direct and indirect effects over path analysis results 

that the Number of productive tillers (NPT) registered extreme direct 

effect on grain yield positively in both genotypical besides 

phenotypical path analysis. Therefore, productive tillers per plant 

(NPT) plays a main character in decisive of single plant yield (SPY) 

in rice on which selection pressure has to be applied for increasing the 

seed yield. 
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