Correlation and Path Coefficient Analysis of Yield and Its Component Traits in Cherry Tomato (Solanum lycopersicum var. cerasiforme)

ABSTRACT
Background: Cherry tomato (Solanum lycopersicum L. var. cerasiforme) is a nutritionally rich and high-value horticultural crop gaining popularity due to its superior taste, health benefits, and market demand. Understanding the relationship among yield and its component traits is essential for effective selection and genetic improvement of this crop.
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.
Keywords: cherry tomato, correlation, path analysis, selection, yield traits
                
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 bio flavonoids (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, thereby providing a clearer understanding of the contribution of individual traits to yield. Hence, the present study was undertaken to assess the association among yield and its component traits through correlation and path coefficient analyses in cherry tomato, with the aim of identifying key traits for effective selection and yield improvement.
2. MATERIALS AND METHODS
The present investigation was carried out at the Department of Vegetable Science, College of Agriculture, Vellayani, Thiruvananthapuram, during the 2024–2025 cropping season under open field conditions. The experimental site falls within the southern agro-climatic zone of Kerala and is typified by a humid tropical climate, characterised by high rainfall, elevated humidity, and moderate temperature regimes, which are conducive to vegetable cultivation.
Five cherry tomato genotypes exhibiting high yield potential and superior quality attributes were selected as lines and crossed with three bacterial wilt-resistant genotypes serving as testers. The resistance of the tester genotypes had been previously validated through artificial screening under controlled conditions. Hybridisation was carried out following the Line × Tester mating design, resulting in the development of fifteen F₁ hybrids. These hybrids, along with their eight parental lines and a susceptible check, IIHR 2862, comprised the experimental material for the study.
The field experiment was laid out in a Randomised Block Design (RBD) with three replications to ensure minimisation of experimental error and enhance the precision of treatment comparisons. Each treatment was allotted to plots measuring 3.6 m², with plants spaced at 60 cm × 60 cm. A total of ten plants per plot were maintained, and observations were recorded on these representative plants to ensure reliability of the data.
The crop was raised in accordance with the standard agronomic practices recommended by Kerala Agricultural University for tomato cultivation (KAU, 2024), ensuring uniform crop management across all treatments and facilitating valid comparison of genotypic performance under the prevailing field conditions.
[bookmark: _GoBack]Observations were recorded on eleven growth and yield traits viz., plant height, days to 50 per cent flowering, flower clusters per plant, flowers per cluster, fruits per cluster, fruits per plant, fruit length, fruit diameter, fruit weight, pericarp thickness, and yield per plant.  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. Genotypic and phenotypic correlation coefficients were estimated and path coefficient analysis was performed following the method suggested by Dewey and Lu (1959). 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. The negative direct effect of plant height on yield may be due to diversion of assimilates towards vegetative growth rather than reproductive development, thereby reducing direct contribution to fruit yield. 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. (2024), 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 cherry tomato which may be utilized in future breeding programmes for the development of high-yielding genotypes.
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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



*Significant at 5 per cent level ** Significant at 1 per cent level​









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



*Significant at 5 per cent level ** Significant at 1 per cent level​







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
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