CORRELATION AND PATH COEFFICIENT ANALYSIS FOR YIELD AND ITS COMPONENT TRAITS IN CHERRY TOMATO (Solanum lycopersicum var. cerasiforme)


ABSTRACT
Aim: The present study was undertaken to evaluate the association among yield and its component traits through correlation and path coefficient analysis in cherry tomato, with the aim of identifying key traits for effective selection and yield improvement.
Study design: Randomized Block Design (RBD).
Place and Duration of Study: The experiment was carried out at the Department of Vegetable Science, College of Agriculture, Vellayani, Thiruvananthapuram, Kerala, during 2024 - 2025.
Methodology: A total of 15 hybrids derived from five high yielding cherry tomato genotypes and three bacterial wilt resistant genotypes, along with eight parents and one susceptible check, were evaluated in a Randomized Block Design with three replications. Observations were recorded on eleven growth and yield traits. Genotypic and phenotypic correlation coefficients were estimated to determine the association among traits, and path coefficient analysis was performed to partition the correlations into direct and indirect effects.
Results: Fruit yield per plant showed significant positive association with flower clusters per plant, pericarp thickness, fruits per plant, fruit weight, fruit diameter and fruits per cluster at both genotypic and phenotypic levels. Path coefficient analysis revealed that fruit weight and fruits per plant exerted strong positive direct effects on yield, followed by flowers per cluster, pericarp thickness and fruit diameter, indicating the importance of fruit size and yield component traits in determining yield.
Conclusion: The study indicated that fruit weight, fruits per plant and pericarp thickness are key yield contributing traits and can be effectively utilized as selection criteria for yield improvement in cherry tomato.
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1. INTRODUCTION
Cherry tomato (Solanum lycopersicum L. var. cerasiforme), with chromosome number 2n = 2x = 24, is widely regarded as the probable progenitor of the cultivated tomato. It has gained considerable prominence in both domestic and international markets owing to its superior organoleptic qualities and appealing taste. The fruits are typically small, visually attractive and are highly preferred for fresh consumption, particularly in salads, as well as for diverse culinary applications.
 In addition to their consumer appeal, cherry tomatoes are recognized for their high nutritional value, being rich sources of essential vitamins, minerals and antioxidants. They are particularly abundant in vitamins A, C and K, and contain significant levels of bioactive phytochemicals such as lycopene, β-carotene and flavonoids. Regular consumption has been associated with multiple health benefits, including a reduced risk of cardiovascular diseases and certain forms of cancer, as well as anti-inflammatory effects attributed to the presence of carotenoids and bioflavonoids (Omprasad et al., 2018). 
In India, the cultivation of cherry tomato is steadily expanding, driven by increasing consumer awareness of its nutritional and health benefits, along with its growing popularity as a salad crop and functional snack. The fruits also possess considerable processing potential and are utilized in the preparation of value-added products such as sauces, soups, ketchup, puree, curries and dehydrated powders. Additionally, immature green fruits are commonly used for making pickles and chutneys (Shiksha et al., 2018). Globally, cherry tomato has emerged as a high-value horticultural crop due to its attractive fruit characteristics, palatability and wide adaptability across diverse agro-climatic conditions. However, in India, it continues to be categorized as an emerging crop despite its significant market potential. Cherry tomato exhibits substantial genetic variability in traits such as growth habit, foliage characteristics, fruit size, shape, colour, weight and quality parameters, thereby providing ample scope for genetic improvement and breeding interventions.
.Yield in tomato is a complex quantitative trait governed by several interrelated components. Therefore, understanding the association among different traits is essential for effective selection. Correlation analysis helps in determining the degree and direction of association between yield and its component traits, while path coefficient analysis partitions these correlations into direct and indirect effects, providing a clearer understanding of the contribution of individual traits to yield. Hence, the present study was undertaken to evaluate the association among yield and its component traits through correlation and path coefficient analysis in cherry tomato, with the aim of identifying key traits for effective selection and yield improvement.
2. MATERIALS AND METHODS
The experiment was conducted at the Department of Vegetable Science, College of Agriculture, Vellayani, Thiruvananthapuram, during 2024-2025 under open field conditions. The experimental site was located in the southern agro-climatic zone of Kerala and characterized by a humid tropical climate. Five cherry tomato genotypes possessing high yield potential and desirable quality traits were crossed with three bacterial wilt resistant genotypes, previously confirmed through artificial screening, to generate 15 hybrids following the Line × Tester mating design. The resulting hybrids, along with their eight parents and one susceptible check IIHR 2862, constituted the experimental material. The field trial was laid out in a Randomized Block Design with three replications. Each treatment was accommodated in plots of 3.6 m² at a spacing of 60 cm × 60 cm, with ten plants maintained per plot for recording observations. The crop was raised in accordance with the recommended package of practices of Kerala Agricultural University for tomato (KAU, 2024). Observations were recorded on eleven growth and yield  traits. The data obtained were subjected to statistical analysis to study the association among different characters. Genotypic and phenotypic correlation coefficients were computed to assess the relationship between yield and its component traits. Path coefficient analysis was carried out to partition the correlation coefficients into direct and indirect effects, thereby identifying the traits contributing to yield. The statistical analysis was performed using RAISIN, an R based programming software.
3. RESULTS AND DISCUSSION
3.1 Correlation analysis
Genotypic correlation coefficients were higher than the corresponding phenotypic correlation coefficients for all the traits studied, indicating strong inherent associations with comparatively lesser environmental influence (Tables 1 and 2).
Fruit yield per plant exhibited significant positive genotypic correlation with flower clusters per plant (0.785), pericarp thickness (0.767), fruits per plant (0.707), fruit weight (0.687), fruit diameter (0.495) and fruits per cluster (0.298). A similar trend was observed at the phenotypic level, where yield showed positive association with flower clusters per plant (0.735), pericarp thickness (0.730), fruits per plant (0.706), fruit weight (0.694), fruit diameter (0.470) and fruits per cluster (0.263). These results are in agreement with the findings of Behera et al. (2020), Rai et al. (2017), Najeema et al. (2016), Naveen et al. (2024), Prashanth et al. (2008), Manivannan et al. (2005) and Kumar et al. (2013). Several earlier studies have also reported significant positive association of fruit yield with fruit weight and number of fruits per plant (Panchbhai et al., 2023; Prasad et al., 2024; Singh et al., 2018). In contrast, plant height (–0.242) and days to 50 per cent flowering (–0.293) exhibited significant negative genotypic association with yield, with corresponding phenotypic correlations of –0.217 and –0.233, respectively. This suggests that excessive vegetative growth and delayed flowering may affect yield negatively. Similar negative associations have also been reported by earlier workers, including Naveen et al. (2024) and Anuradha et al. (2018). Traits such as flowers per cluster and fruit length showed non-significant association with yield. The results indicate that direct selection for fruit weight and number of fruits per plant can be effectively utilized for yield improvement in tomato.
With respect to the interrelationship among yield components, most traits exhibited strong and consistent positive associations at both genotypic and phenotypic levels. Plant height was positively associated with flowers per cluster, fruits per cluster and days to 50 per cent flowering. Days to 50 per cent flowering showed positive association with fruit length and fruit weight. Flower clusters per plant exhibited strong positive association with fruits per plant, pericarp thickness, fruit diameter and fruit weight. Similarly, fruits per plant and fruits per cluster were positively associated with each other and with flower clusters per plant. Fruit length, fruit diameter and fruit weight were strongly interrelated and also showed positive association with pericarp thickness, indicating the close relationship among fruit size traits. Pericarp thickness also showed strong positive association with fruit weight and fruits per plant. However, certain traits exhibited negative associations, particularly involving days to 50 per cent flowering and flowers per cluster with several yield components.
3.2 Path coefficient analysis
Genotypic path analysis partitioned correlation coefficients into direct and indirect effects on yield per plant (Table 3 and Figure 1). Fruit weight exerted the highest positive direct effect (0.649), followed by fruits per plant (0.630), flowers per cluster (0.196), pericarp thickness (0.177) and fruit diameter (0.030). Similar findings were reported by Sudesh et al. (2025), Singh et al. (2018), Anuradha et al. (2018), Jogi et al. (2018) Rai et al. (2017), Meena et al., (2014), and Kumar et al. (2013).
In contrast, negative direct effects were observed for plant height (–0.047), fruit length (–0.057), days to 50 per cent flowering (–0.113) and fruits per cluster (–0.145). These findings are in accordance with earlier reports in tomato (Anuradha et al., 2018; Çelik et al., 2023; Alam et al., 2019; Mitra et al., 2025; Madhavi et al., 2019; Mishra et al., 2019; Yadav et al., 2020), suggesting that early flowering and reduced vegetative growth improved yield.
The indirect effects revealed several important pathways influencing yield. Plant height contributed positively to yield mainly through flowers per cluster (0.080), whereas negative effects were largely mediated through fruit weight (–0.199). Days to 50 per cent flowering exerted positive indirect effects via fruit weight (0.146), while negative effects were mainly through fruits per plant (–0.373). Flowers per cluster and fruits per cluster influenced yield indirectly through fruits per plant (0.030 and 0.284, respectively), whereas negative effects were mainly through fruit weight. Fruit length and fruit diameter contributed positively to yield mainly through fruit weight (0.336 and 0.376, respectively) and pericarp thickness, highlighting the importance of fruit size traits. Pericarp thickness exhibited strong positive indirect effects through fruit weight (0.466) and fruits per plant (0.226). These findings are in agreement with earlier reports (Sengar et al., 2025; Rai et al., 2017; Najeema et al., 2016; Kumar et al., 2013).
4. CONCLUSION
Correlation and path coefficient analyses revealed that fruit weight and fruits per plant are the most important yield contributing traits due to their high positive direct and indirect effects. Traits such as fruit diameter, fruit length and pericarp thickness contributed indirectly through fruit weight, while days to 50 per cent flowering and plant height showed negative influence on yield. Overall, the results indicate that fruit weight, fruits per plant and pericarp thickness can be effectively used as selection criteria for yield improvement in tomato. 
[bookmark: _GoBack]6. REFERENCES
Alam MS, Huda MN, Rahman MS, Azad AKM, Rahman MM, Molla MM. (2019). Character association and path analysis of tomato (Solanum lycopersicum L.). Journal of Bioscience and Agriculture Research, 22(1):1815–1822.
Anuradha B, Saidaiah P, Sudini H, Geetha A, Ravinder Reddy K. (2018). Correlation and path coefficient analysis in tomato (Solanum lycopersicum L.). Journal of Pharmacognosy and Phytochemistry, 7(5):2748–2751.
Behera M, Jagadev PN, Das S, Pradhan K, Sahoo BB. (2020). Character association and path coefficient studies in tomato. International Journal of Current Microbiology and Applied Sciences, 9(9):2770–2775. 
Çelik İ, Aydın S, Kayıkçi HC, Ünlü A, Gümrükçü E, Çelik N, et al. (2023). Evaluation of the relations between yield and yield components of tomato (Solanum lycopersicum L.) hybrids by correlation and path analysis. Horticultural Studies, 40(2):49–54. 
Jogi M, Lingaiah HB, Indiresh KM, Singh TH, Samuel DK, Ramachandra RK. (2018). Studies on correlation and path coefficient analysis in tomato (Solanum lycopersicum L.). International Journal of Chemical Studies, 6(5):1499–1502. 
Kerala Agricultural University. (2024). Package of practices for precision farming in vegetables. Kerala Agricultural University, 44p. 
Kumar D, Kumar R, Kumar S, Bhardwaj ML, Thakur MC, Kumar R, et al. (2013). Genetic variability, correlation and path coefficient analysis in tomato. International Journal of Vegetable Science, 
Madhavi Y, Reddy RVSK, Kumar SS, Reddy CS. (2019). Correlation and path analysis studies for yield and quality traits in tomato (Solanum lycopersicum L.). International Journal of Pure and Applied Biosciences, 7(1):306–312. 
Manivannan MI, Dayal Prasad DP, Mir M. (2005). Correlation and path coefficient analysis in cherry tomato (Lycopersicon esculentum var. cerasiforme). 
Meena OP, Bahadur V. (2014). Assessment of correlation and path coefficient analysis for yield and yield contributing traits in tomato (Solanum lycopersicum L.) germplasm. Agricultural Digest, 34(4):245–250. 
Mitra DS, Kumar S, Yadav L, Verma S, Meena DK. (2025). Assessment of correlation coefficient and path analysis for yield and yield-attributing traits in tomato (Solanum lycopersicum L.). Plant Archives, 25(2). 
Najeema MH, Revanappa HP, Hadimani, Biradar IB. (2018). Evaluation of cherry tomato (Solanum lycopersicum var. cerasiforme) genotypes for yield and quality traits. International Journal of Current Microbiology and Applied Sciences, 7(6):2433–2439. 
Naveen KM, Nisha SK, Sarada S, Shruthy ON, Gayathri G, Lekshmi SL. (2024). Estimation of genetic variability parameters and trait association in cherry tomato (Solanum lycopersicum L. var. cerasiforme). Plant Science Today, 11(4):1230–1237. 
Omprasad J, Reddy SS, Madhavi N, Balakrishna M. (2016). Evaluation of cherry tomato for quality characters under shade net. Advances in Life Sciences, 5(4):1532–1535. 
Panchbhai JR. (2023). Correlation and path analysis studies in tomato (Solanum lycopersicum L.). Pharma Innovation Journal, 12(7):679–684. 
Prasad SK, Kumar R, Debnath A, Sharma N. (2024). Morpho-biochemical diversity in tree tomato (Solanum betaceum Cav.) genotypes. Indian Journal of Traditional Knowledge, 23(1):25–34. 
Prashanth SJ, Jaiprakashnarayan RP, Mulge R, Madalageri MB. (2008). Correlation and path analysis in tomato (Lycopersicon esculentum Mill.). Asian Journal of Horticulture, 3(2):403–408. 
Rai AK, Vikram A, Kumari S, Gupta M. (2017). Character association and path coefficient analysis for yield and quality traits in tomato (Solanum lycopersicum L.). Electronic Journal of Plant Breeding, 8(3):922–926. 
Sengar AS, Kumar J, Silas VJ, Kumar D. (2025). Estimate of genotypic and phenotypic correlation and path coefficients in tomato (Solanum lycopersicum L.). International Journal of Advanced Biochemistry Research, 9(6):1166–1170. 
Shiksha, Praveen S, Pardeep K, Swaran L. (2018). Genetic studies in cherry tomato (Solanum lycopersicum var. cerasiforme) under protected environment. International Journal of Current Microbiology and Applied Sciences, 7(11):56–64. 
Singh AK, Solankey SS, Akhtar S, Kumari P, Chaurasiya J. (2018). Correlation and path coefficient analysis in tomato (Solanum lycopersicum L.). International Journal of Current Microbiology and Applied Sciences, 7:4278–4285. 
Sudesh, Bora L, Duhan DS, Ravika, Hegde SG, Mehta T, et al. (2025). Fruit yield and quality traits interrelationship studies in tomato (Solanum lycopersicum L.). Vegetos, 1–8. 
Yadav MK, Ram CN, Yadav GC, Maurya N, Prasad D. (2020). Character association and path analysis in tomato (Solanum lycopersicum L.). Journal of Pharmacognosy and Phytochemistry, 9(1):1323–1325. 


















Table 1 . Genotypic correlation coefficients between yield and yield components
	
	Plant height
	Days to 50% flowering
	Flower clusters per plant
	Flowers per cluster
	Fruits per cluster
	Fruits per plant
	Fruit length
	Fruit diameter
	Fruit weight
	Pericarp thickness
	Yield per plant

	
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	X10
	X11

	X1
	1.000
	0.246*
	-0.091
	0.410**
	0.281*
	0.013
	0.093
	-0.175
	-0.307*
	-0.027
	-0.242*

	X2
	
	1.000
	-0.269*
	0.040
	-0.375*
	-0.592**
	0.297*
	0.109
	0.225*
	0.059
	-0.293*

	X3
	
	
	1.000
	-0.301*
	0.088
	0.735**
	0.149
	0.391*
	0.378*
	0.726**
	0.785**

	X4
	
	
	
	1.000
	0.706**
	0.048
	-0.251*
	-0.258*
	-0.334*
	-0.360*
	-0.174

	X5
	
	
	
	
	1.000
	0.450**
	-0.306*
	-0.060
	-0.073
	0.132
	0.298*

	X6
	
	
	
	
	
	1.000
	-0.188
	0.118
	-0.018
	0.358*
	0.707**

	X7
	
	
	
	
	
	
	1.000
	0.555**
	0.518**
	0.405**
	0.206

	X8
	
	
	
	
	
	
	
	1.000
	0.579**
	0.520**
	0.495**

	X9
	
	
	
	
	
	
	
	
	1.000
	0.719**
	0.687**

	X10
	
	
	
	
	
	
	
	
	
	1.000
	0.767**

	X11
	
	
	
	
	
	
	
	
	
	
	1.000












Table 2. Phenotypic correlation coefficients between yield and yield components
	
	Plant height
	Days to 50% flowering
	Flower clusters per plant
	Flowers per cluster
	Fruits per cluster
	Fruits per plant
	Fruit length
	Fruit diameter
	Fruit weight
	Pericarp thickness
	Yield per plant

	
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	X10
	X11

	X1
	1.000
	0.230*
	-0.084
	0.394*
	0.252*
	0.017
	0.095
	-0.152
	-0.289*
	-0.008
	-0.217*

	X2
	
	1.000
	-0.219*
	0.045
	-0.306*
	-0.531**
	0.300*
	0.068
	0.227*
	0.092
	-0.233*

	X3
	
	
	1.000
	-0.255*
	0.042
	0.694**
	0.135
	0.340*
	0.366*
	0.671**
	0.735**

	X4
	
	
	
	1.000
	0.575**
	0.048
	-0.223*
	-0.229*
	-0.305*
	-0.327*
	-0.154

	X5
	
	
	
	
	1.000
	0.381*
	-0.256*
	-0.074
	-0.044
	0.094
	0.263*

	X6
	
	
	
	
	
	1.000
	-0.182
	0.125
	-0.004
	0.341*
	0.706**

	X7
	
	
	
	
	
	
	1.000
	0.507**
	0.510**
	0.397*
	0.205

	X8
	
	
	
	
	
	
	
	1.000
	0.529**
	0.474**
	0.470**

	X9
	
	
	
	
	
	
	
	
	1.000
	0.689**
	0.694**

	X10
	
	
	
	
	
	
	
	
	
	1.000
	0.730**

	X11
	
	
	
	
	
	
	
	
	
	
	1.000










Table 3. Direct and indirect effects of yield components on fruit yield
	
	Plant height
	Days to 50% flowering
	Flowers per cluster
	Fruits per cluster
	Fruits per plant
	Fruit length
	Fruit diameter
	Fruit weight
	Pericarp thickness
	Genotypic correlation  with yield per plant

	Plant height
	-0.047
	-0.028
	0.080
	-0.041
	0.008
	-0.005
	-0.005
	-0.199
	-0.005
	-0.242

	Days to 50% flowering
	-0.012
	-0.113
	0.008
	0.054
	-0.373
	-0.017
	0.003
	0.146
	0.010
	-0.293

	Flowers per cluster
	-0.019
	-0.005
	0.196
	-0.102
	0.030
	0.014
	-0.008
	-0.217
	-0.064
	-0.174

	Fruits per cluster
	-0.013
	0.042
	0.138
	-0.145
	0.284
	0.018
	-0.002
	-0.047
	0.023
	0.298

	Fruits per plant
	-0.001
	0.067
	0.009
	-0.065
	0.630
	0.011
	0.004
	-0.012
	0.064
	0.707

	Fruit length
	-0.004
	-0.034
	-0.049
	0.044
	-0.118
	-0.057
	0.017
	0.336
	0.072
	0.206

	Fruit diameter
	0.008
	-0.012
	-0.051
	0.009
	0.074
	-0.032
	0.030
	0.376
	0.092
	0.495

	Fruit weight
	0.015
	-0.025
	-0.065
	0.011
	-0.011
	-0.030
	0.018
	0.649
	0.128
	0.687

	Pericarp thickness
	0.001
	-0.007
	-0.070
	-0.019
	0.226
	-0.023
	0.016
	0.466
	0.177
	0.767



Residual effect = 0.045
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Figure 1: Path diagram showing direct and indirect effects of characters on yield per plant

image1.png




