




Evaluation of Genetic variability, Correlation and Path analysis for yield and yield components in local rice land races of Tamil Nadu, India 


ABSTRACT 
Traditional rice landraces of Tamil Nadu constitute an important reservoir of genetic diversity for yield and adaptive traits, offering valuable resources for rice improvement programmes. Assessing genetic variability, trait associations, and the direct and indirect effects of yield-contributing characters is essential for identifying effective selection criteria for the development of high-yielding rice cultivars.
The present investigation was carried out of assess the extent of genetic variability, association among traits and direct and indirect effects of yield contributing characters in traditional rice (Oryza sativa L.) genotypes. A total of 50 traditional rice genotypes were evaluated for thirteen quantitative characters. Analysis of variability revealed high phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV) for total number of grains per panicle, number of productive tillers per hill and flag leaf length indicating the existence of substantial variability among the genotypes. High heritability accompanied by high genetic advance as a percentage of the mean was recorded for the number of productive tillers per hill, total number of grains per panicle, filled grains per panicle, and unfilled grains per panicle, indicating the predominance of additive gene action in the inheritance of these traits. Such findings suggest that these characters may respond effectively to direct selection in breeding programmes.

Correlation analysis further demonstrated that single plant yield exhibited a significant and positive association with the number of productive tillers per hill, plant height, panicle weight, number of branches per panicle, filled grains per panicle, and total number of grains per panicle. These relationships highlight the importance of these yield-contributing traits in determining overall productivity.

Moreover, path coefficient analysis revealed that total number of grains per panicle, filled grains per panicle, and number of productive tillers per hill exerted strong positive direct effects on single plant yield. The results therefore emphasise that these traits constitute reliable and effective selection indices for the improvement of grain yield in traditional rice genotypes.
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INTRODUCTION 
Rice is the principal staple food for more than half of the global population and is cultivated across diverse agro-ecological environments exhibiting wide variation in phenology and productivity. Nearly 90 per cent of the Asian population depends on rice as a primary food source, owing to which it is often regarded as the “grain of life”. In India, rice occupied approximately 45.8 million hectares with a production of 124.37 million tonnes during 2020–2021, while in Tamil Nadu, the crop was cultivated over 2.04 million hectares with a total production of 6.9 million tonnes (Annual Report, 2021). 
India possess enormous diversity in rice germplasm, particularly traditional landraces which serve as valuable reservoirs of useful genes for yield, adaptability, nutritrional quality and resistance to biotic and abiotic stress. Evaluation of these traditional genotypes is essential for identifying superior donar parents in crop improvement programmes (Deepikaet al. 2025). 
The effectiveness of any crop improvement programme is primarily determined by the extent of genetic variability available within the breeding material and the nature of the relationship among yield and its contributing traits. Estimates of genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV), heritability, and genetic advance provide valuable insights into the magnitude of variability and the potential efficiency of selection for desirable characters.

Character association, assessed through correlation analysis, serves as an important biometrical approach for formulating effective selection strategies. Correlation coefficients facilitate the understanding of the direction and magnitude of relationships among traits, particularly between yield and its associated components, thereby enabling breeders to identify characters that contribute favourably towards yield improvement. Furthermore, path coefficient analysis partitions the correlation coefficients into direct and indirect effects, providing a more precise understanding of the relative contribution of individual traits to grain yield (Nagaraju et al., 2023).
Traditional rice genotypes possess wide variability for agronomic and yield contributing traits. Characterization of these genotypes through the variability, association and path analysis studies can facilitate the identification of important traits for effective selection and improvement. Therefore, the present investigation was undertaken to study the genetic variability, correlation and path coefficient analysis among yield and its related traits in traditional rice genotypes. 
MATERIAL AND METHODS 
A panel of 50 landraces (Table 1) were grown at Tamil Nadu Rice Research Institute (TRRI), Aduturai, during kharif, 2022. TRRI is situated at latitude of 10.99ºN and longitude of 79.48 ºE. 21 days old seedlings were transplanted in to main field with the spacing of 20 x 20cm with 3 replications. The recommended package of practices for rice was followed for the proper establishment and growth of the crop as per Indian rice recomendations. The observations were recorded on five random plants in each genotype in each replication for thirteen  morphological characters days to fifty percent flowering (DFF), plant height (PHcm), number of productive tillers per hill (NPT), flag leaf length (FLcm), flag leaf width (FW), panicle length (PL), panicle weight (PW), number of branches (NB), filled grains per panicle (FG), unfilled grains per panicle (UFG), total of number of grains per panicle (TNG), hundred seed weight (HSWg) and single plant yield (SPYg) per hill. 
The genotypic and phenotypic coefficients of variation were estimated according to Burton and DeVane (1953). Heritability in broad sense and genetic as percent of mean were calculated following Johnson et al. (1955). Correlation coefficients were estimated to determine the association among characters and path analysis was carried out to partition direct and indirect effects of yield contributing traits on single plant yield.  
RESULTS and DISCUSSION 
Genetic Variability 
The estimates of variability parameters for different quantitative traits are presented in Table 2. The phenotypic coefficient of variation was slightly higher than genotypic coefficient of variation for all the characters, indicating the influence of environment on trait expression. 
High GCV and PCV values were recorded for number of productive tillers per hill(24.82 and 25.78), total number of grains per panicle (23.40 and 24.20), filled grains per panicle (22.32 and 23.42), flag leaf length (20.81 and 21.75) and hundred seed weight (20.15 and 21.77) indicating the presence of wide genetic variability among the genotypes. Moderate GCV and PCV values were observed for plant height, panicle weight and single plant yield. High heritability coupled with genetic advance as percent of mean was observed for number of productive tillers per hill (0.9264 and 49.20%), total number of grains per panicle (0.9345 and 46.61%), filled grains per panicle (0.9089 and 43.84%) and flag leaf length (0.9157 and 41.03%). This indicates that these traits are governed predominantly by additive gene action and selection for these traits would effective. Moderate heritability with moderate genetic advance was observed for panicle weight, hundred seed weight and single plant yield. Lower heritability estimates were observed for panicle length, number of branches suggesting greater environmental influence on these traits.  
The study helps to identify key yield comntributing traits with high transmissibility and selection efficiency. The identified tratiditional landraces can also be utilized as donar parents in hybridization programmes to introgess favorable alleles for yiled improvement and genetic diverisification in rice breeding. Similar results were explained by Singh et al. (2026), Jekkaralet al. (2025), Arunkumaret al. (2025), Shrideviet al., (2025), Shanmugam et al. (2023), Allan et al. (2023), Nagarajuet al.(2023), Lakshmi et al.(2022), Sahaet al. (2019) and Edukondaluetal. (2017). 
Correlation Studies 
Correlation coefficients among the studied traits are presented in Table 3. Single plant yield showed significant positive association with number of productive tillers per hill (0.48***), total number of grains per panicle (0.47***), filled grains per panicle (0.42**), , number of branches (0.34*), plant height and panicle weight (0.33*) respectively. These results indicate that improvement in these traits would contribute positively toward grain yield enhancement. Number of productive tillers per hillexhibited significant positive correlation with panicle length (0.36**) and panicle weight(0.39**), suggesting that genotypes with higher productive tillers tend to possess superior panicle characteristics. Filled grains per panicle had strong positive association with total number of grains per panicle (0.87****), while unfilled grains per panicle also showed positive correlation with total grains per panicle. Panicle weight observed highest positive correlation with hundred seed weight (0.58****). Panicle length had a high positive association with panicle weight (0.39**)and with hundred seed weight (0.47***). Number of branches showed positive association with total number of grains per panicle (0.28*). Plant height registered positive association with flag leaf length (0.33*). The same finding were also stated with Singh et al.(2026), Arunkumar et al. (2025), Shridevi et al.(2025), Amudha et al. (2023), Allan et al. (2023), Nagaraju et al., 2023, Lakshmi et al.(2022), Gupta et al.(2022) and Edukondalu et al.(2017). 
Flag leaf width showed significant negative association with single plant yield (-0.44**), indicating that wider flag leaf may not necessarily lead to higher yield in the present set of genotypes. The observed positive correlation among important yield contributing traits suggest the possibility of simultaneous of these characters through selection. 
Path Coefficient Analysis 
 The correlation coefficient was partitioned into direct and indirect effects through path analysis by considering single plant yield as the dependent variable. The results of path analysis are present in Table 4.  Among the traits studied, filled grains per panicle exhibited the highest positive direct effect (44.377) on single plant yield. These traits also contributed positively through indirect effects via total number of grains per panicle, indicating their major role in determining yield. Total number of grains per panicle recorded a high negative direct effect (-60.582), however its correlated with single plant yield with positive (0.470) because of strong positive indirect effects through filled grains per panicle (38.722). Similar findings (Singh et al. 2026, Allan et al. 2023), indicate that indirect effects compensated for the negative direct effect. 
Number of productive tillers per hill showed direct effect (0.349) on single plant yield. It also exerted positive indirect effects through filled grains per panicle (10.751) and unfilled grains per panicle (6.2370, resulting in a strong positive correlation (0.482) with yield. Panicle weight had a positive direct effect (0.1150 and showed favorable indirect contributions through filled grains per panicle (6.033). Number of branches also showed positive direct effect (0.243) along with positive indirect effects through filled grains per panicle (11.792) and unfilled grains per panicle (1.338). Flag leaf width exhibited a negative direct effect (-0.343) on single plant yield and also showed undesirable indirect effects through filled grains per panicle, which resulted in significant negative correlation with yield (-0.435). Panicle length also showed negative direct effect (-0.209). 
Plant height exhibited a very low positive direct effect (0.002), but it showed positive indirect effects through filled grains per panicle(11.792) and number of productive tillers per hill(0.0580, leading to positive association with yield. Hundred seed weight recorded a low positive direct effect (0.056) on yield. The residual effect was 0.419, indicating that the traits included in the present study contributed substantially toward to the expression of grain yield. Therefore, selection based on filled grains per panicle, productive tiller per plant, panicle width and total number of grains per panicle could be effective for improving grain yield in traditional rice genotypes. Similar finding were reported by Singh et al. (2026), Allan et al. (2023), Nagaraju et al. (2023), Gupta et al. (2022), Bagudam et al. ( 2018) and Edukondalu et al.(2017). 
Conclusion
The present investigation revealed considerable genetic variability among the traditional rice genotypes for grain yield and its associated traits, indicating the existence of ample scope for genetic improvement through selection. High heritability coupled with high genetic advance observed for productive tillers per plant, filled grains per panicle, and total grains per panicle suggested the predominance of additive gene action governing these characters and highlighted the effectiveness of direct selection for their improvement.

Furthermore, correlation and path coefficient analyses identified these traits as major determinants of grain yield due to their significant positive association and strong direct effects on yield performance. Therefore, these characters may be considered reliable and efficient selection criteria for enhancing grain yield in traditional rice breeding programmes.
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Table 1 :Rice landraces used in the study 
	S.No
	Genotypes
	S.No
	Genotypes
	S.No
	Genotypes

	1. 
	Aanaikomban
	21.
	IllupaipooSamba
	41.
	Kandhasali

	2. 
	Aathurkichadisamba
	22.
	Indiansamba
	42.
	Karikajanavalli

	3. 
	Adukkan
	23.
	IravaiPandi
	443.
	Karikardiderum

	4. 
	Altera
	24.
	Irunaazhi
	44.
	Karimbalan

	5. 
	Athira
	25.
	JaiSriRam
	45.
	Karnel

	6. 
	Athurkichadi
	26.
	Jeya
	46.
	Karundasamba

	7. 
	Bavani
	27.
	Jyothi
	47.
	Karunguruvai

	8. 
	Chenellu
	28.
	Kaan
	48.
	Karuppukavuni

	9. 
	Chinkinikar
	29.
	Kattuponni
	49.
	Karuppunel

	10. 
	Chinnaadukkunel
	30.
	kaatusamba
	50.
	Karuthakar

	11. 
	Chinnar
	31.
	Kaivarasamba
	
	

	12. 
	Chinthamani
	32.
	Kalanamak
	
	

	13. 
	ChithiraiKar
	33.
	Kalapathiblack
	
	

	14. 
	Chittimutyalu
	34.
	Kalavai
	
	

	15. 
	Edakkal
	35.
	Kaliyansamba
	
	

	16. 
	Gandakasala
	36.
	Kallimadaiyan
	
	

	17. 
	Ganga
	37.
	Kallrandaikar
	
	

	18. 
	GEB-24
	38.
	Kallundai
	
	

	19. 
	Gedumani
	39.
	Kalyani
	
	

	20. 
	Gopalbhog
	40.
	Kanchana
	
	





Table 2: Genetic variability parameters for yield and yield component of rice landraces
	Traits 
	Max 
	Min 
	Mean 
	GCV 
	PCV
	HBS 
	GA 
	GAM (%) 

	DFF 
	134.0000
	75.0000
	97.8133
	11.1289
	11.2038
	0.9867
	22.2742
	22.7722

	PH 
	187.6000
	60.3000
	133.8326
	14.8735
	15.1487
	0.9640
	40.2604
	30.0826

	NPT 
	21.7347
	8.0608
	13.5329
	24.8155
	25.7830
	0.9264
	6.6584
	49.2015

	FL 
	48.7000
	1.1837
	33.8426
	20.8124
	21.7490
	0.9157
	13.8847
	41.0273

	FW 
	1.70
	0.93 
	1.22  
	12.23 
	14.88 
	0.7627
	0.3691
	20.44 

	PL 
	31.6000
	16.6000
	24.3800
	9.6719
	12.8747
	0.5643
	3.6491
	14.9676

	PW
	3.9181
	1.2200
	2.4803
	16.8709
	19.6815
	0.7348
	0.7389
	29.7907

	NB 
	13.5000
	6.7000
	9.5601
	8.8535
	13.2162
	0.4488
	1.1680
	12.2174

	FG 
	267.3000
	88.5577
	129.8139
	22.3234
	23.4156
	0.9089
	56.9122
	43.8414

	UFG 
	102.7000
	2.5400
	41.1507
	28.4422
	20.6764
	0.8138
	29.2542
	95.3913

	TNG 
	361.4000
	104.9400
	171.0983
	23.4034
	24.2093
	0.9345
	79.7425
	46.6062

	HSW 
	3.5000
	1.1000
	2.4724
	20.1503
	21.7735
	0.8565
	0.9498
	38.4160

	SPY 
	36.5444
	16.7000
	26.8625
	17.0913
	17.9031
	0.9114
	9.0289
	33.6115



	
	DFF
	PH
	NPT
	FL
	FW
	PL
	PW
	NB
	FG
	UFG
	TNG
	HSW

	PH
	0.17
	
	
	
	
	
	
	
	
	
	
	

	NPT
	0.07
	0.16
	
	
	
	
	
	
	
	
	
	

	FL
	0.09
	0.33*
	0.09
	
	
	
	
	
	
	
	
	

	FW
	0.18
	-0.24
	-0.20
	-0.06
	
	
	
	
	
	
	
	

	PL
	0.03
	0.02
	0.36**
	0.00
	-0.06
	
	
	
	
	
	
	

	PW
	0.05
	0.17
	0.39**
	0.41**
	0.05
	0.39**
	
	
	
	
	
	

	NB
	-0.09
	0.23
	-0.01
	0.03
	0.00
	-0.11
	0.17
	
	
	
	
	

	FG
	-0.09
	0.27
	0.24
	0.00
	-0.17
	0.09
	0.14
	0.27
	
	
	
	

	UFG
	-0.15
	-0.01
	0.20
	-0.01
	-0.20
	0.05
	0.22
	0.17
	0.28*
	
	
	

	TNG
	-0.14
	0.19
	0.28*
	-0.01
	-0.23
	0.09
	0.21
	0.28*
	0.87****
	0.31**
	
	

	HSW
	0.04
	0.14
	0.18
	0.06
	0.00
	0.47***
	0.58****
	0.04
	0.05
	-0.10
	-0.01
	

	SPY
	-0.17
	0.33*
	0.48***
	0.26
	-0.44**
	0.01
	0.33*
	0.34*
	0.42**
	0.32*
	0.47***
	0.11

	Significance levels: p <.0001 '****'; p < .001 '***', p < .01 '**', p < .05 '*'


 Table 3 :Correlation analysis of 13 yield and yield related traits in rice landraces 

Table 4: Path Coefficient Analysis for 13 yield and yield components 
	
	PH
	NPT
	FL
	FW
	PL
	PW
	NB
	FG
	UFG
	TNG
	HSW
	Correlations SPY

	PH
	0.002
	0.058
	0.047
	0.084
	-0.004
	0.019
	0.055
	11.792
	-0.180
	-11.550
	0.008
	0.331

	NPT
	0.000
	0.349
	0.013
	0.067
	-0.076
	0.045
	-0.001
	10.751
	6.237
	-16.913
	0.010
	0.482

	FL
	0.001
	0.031
	0.143
	0.019
	0.000
	0.047
	0.007
	-0.192
	-0.388
	0.584
	0.004
	0.256

	FW
	0.000
	-0.068
	-0.008
	-0.343
	0.013
	0.006
	0.001
	-7.632
	-6.319
	13.916
	0.000
	-0.435

	PL
	0.000
	0.127
	0.000
	0.022
	-0.209
	0.045
	-0.026
	3.804
	1.597
	-5.373
	0.026
	0.013

	PW
	0.000
	0.137
	0.059
	-0.017
	-0.082
	0.115
	0.043
	6.033
	2.799
	-12.792
	0.032
	0.326

	NB
	0.000
	-0.002
	0.004
	-0.001
	0.023
	0.020
	0.243
	11.792
	1. 338
	-17.083
	0.002
	0.337

	FG
	0.001
	0.085
	-0.001
	0.059
	-0.018
	0.016
	0.065
	44.377
	8.700
	-52.862
	0.003
	0.424

	UFG
	0.000
	0.070
	-0.002
	0.070
	-0.011
	0.025
	0.042
	12.490
	-10.911
	-43.276
	-0.005
	0.315

	TNG
	0.000
	0.097
	-0.001
	0.079
	-0.018
	0.024
	0.069
	38.722
	-8.081
	-60.582
	-0.001
	0.470

	HSW
	0.000
	0.062
	0.009
	0.000
	-0.098
	0.067
	0.010
	2.384
	-3.039
	0.657
	0.056
	0.108

	Residuals: 0.419






