Weekly Tomato Price Dynamics in Tamil Nadu, India: An In-Depth Analysis of Trends and Variations
Abstract
Price volatility often affects the livelihoods of small and marginal farmers, making accurate forecasting essential for informed decision-making regarding crop planting and market strategies. This study investigates the weekly price fluctuations of tomatoes in four major markets in Tamil Nadu: Coimbatore, Dindigul, Koyambedu and Madurai. Secondary data for the year 2022 was sourced from the Agmarknet website and analyzed using statistical methods including trend analysis, descriptive statistics and the Cuddy-Della Valle Index. The findings reveal that Coimbatore and Koyambedu markets experienced the highest mean prices, at 29.02 and 29.24 rupees per kilogram, respectively. Dindigul and Coimbatore markets also showed the highest standard deviations in prices, at 15.02 and 14.02 rupees per kilogram, indicating greater price variability. All markets exhibited positive skewness, with lepto kurtosis noted in Madurai. The study applied various models such as linear, exponential, logarithmic, and polynomial used to analyze price trends. Average weekly prices increased in Dindigul, Madurai, and Coimbatore markets during the 19th to 25th and 36th to 43rd weeks, while Koyambedu saw an increase from the 25th to 28th week. Prices generally declined with increased arrivals of tomatoes, and variability in both weekly prices was notably high across all studied markets. The study concludes that tomato prices in Tamil Nadu are highly dynamic and market-specific, with simple trend models proving inadequate, highlighting the need for advanced forecasting methods to improve price stability and market efficiency.
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Introduction
Tomatoes, renowned for their high nutritional value, are considered one of the most significant "protective foods" and play a crucial role in Indian cuisine. This versatile vegetable is used in a myriad of culinary applications including soups, salads, pickles, ketchup, purees, and sauces. Tomatoes belong to the Solanaceae family and the genus Lycopersicon, characterized by their herbaceous, sprawling plants with weak woody stems, which can grow up to 1-3 meters in height. The fruits, varying from small cherry tomatoes to large beefsteak varieties, are typically red when ripe. Native to Peru and Mexico, tomatoes were likely introduced to India by the Portuguese, although exact historical records are scarce.
Tomatoes are both a commercially valuable and a staple dietary vegetable crop in India, known for their short growing season and high yield potential. They are cultivated primarily during two seasons: the rainy season from August to October and the winter season from December to April. Off-season cultivation, particularly in the summer months of May to July, is also practiced under protected horticulture conditions, although it often incurs higher costs due to reduced production.
Globally, tomatoes rank as the second-largest vegetable crop after potatoes and sweet potatoes, with a total cultivation area of 46.16 lakh hectares and a global production of 1279.93 lakh tonnes. India, as the second-largest producer of vegetables, contributes 14% to global vegetable production, with tomatoes holding the second position among processed vegetables. The country's tomato cultivation spans approximately 7.7 lakh acres, with Maharashtra leading production, followed by other major states including Madhya Pradesh, Andhra Pradesh, Karnataka, Tamil Nadu, and others.
In Tamil Nadu, tomato production has seen a decline in recent years, with the area under cultivation decreasing from 44,918 hectares in 2020-21 to 41,455 hectares in 2021-22, leading to a reduction in output from 9.35 lakh tonnes to 8.15 lakh tonnes. Tamil Nadu contributes 7% of India’s total tomato production, with significant cultivation in districts such as Krishnagiri, Dharmapuri, Salem, Tiruppur, Theni, and Dindigul. Tomatoes are grown throughout the year in the state, with the Aadi pattam season being particularly favorable. Given the significant role of tomatoes in the Indian agricultural landscape, understanding and forecasting price fluctuations is crucial. Price volatility often affects the livelihoods of small and marginal farmers, making accurate forecasting essential for informed decision-making regarding crop planting and market strategies. Previous studies, such as those by Dragan et al. (2015) and Boateng et al. (2017), have demonstrated the effectiveness of models like ARIMA and SARIMA in predicting tomato price trends, which can enhance farmers' revenue by allowing better management of planting and sales strategies. Tamilselvi et al., (2021) determined the behaviour of market  arrivals and prices of vegetables. Singh et al., (2023), Ajmal et al., (2024) estimated the trend analysis of area, production and productivity of tomato in Uttar Pradesh and price dynamics of tomato and onion. Bandumula (2025) find out the trend analysis of tomato arrivals and modal prices at Gudumalkapur.
Vegetable prices fluctuate particularly for perishable commodities like tomatoes, are highly influenced by seasonal cycles, weather-induced supply disruptions, and storage limitations, resulting in significant non-linear price volatility. 
This study aims to analyze the behavior and trends of tomato prices across major Tamil Nadu markets from January 2022 to January 2023. By examining seasonal price fluctuations and cycles, the research seeks to provide valuable insights into market dynamics and assist farmers in optimizing their strategies to mitigate price volatility and improve profitability. The study also highlights the practical importance of accurate price forecasting for farmers and market participants. Reliable predictions can support better crop planning, marketing decisions, and inventory management, thereby reducing the adverse effects of price fluctuations.
Materials and Methods
Study Area: 
Tamil Nadu, one of the largest states in India, is located in the southernmost part of the Indian mainland, stretching from the eastern coastline to the Western Ghats. The state is bordered by Karnataka and Andhra Pradesh to the north, Kerala to the west, and is surrounded by the Bay of Bengal and the Indian Ocean along its eastern and southern coastlines. Geographically, Tamil Nadu is positioned at a latitude of 11.127°N and a longitude of 78.6568°E.
The state's topography is marked by a long coastline, coastal plains, and the Eastern Ghats running parallel to the coast. Tamil Nadu's river systems are dominated by the Cauvery River, a perennial river originating in the Coorg district of Karnataka, which plays a crucial role in the state's agriculture. Other significant rivers include the Palar, Vaigai, Pennar, and Tamiraparani. The climate of Tamil Nadu is characterized by an average annual rainfall of approximately 987 mm, with regional variations ranging from 317.4 mm to 1890.5 mm. The state experiences its warmest temperatures in June, with average maximums reaching 34°C (93°F), while January is the coldest month, with average maximum daytime temperatures around 26°C (80°F). This study was conducted in Tamil Nadu, focusing specifically on the major tomato-producing districts within the state. Tamil Nadu is a significant contributor to India's tomato production, with several districts being key areas for cultivation due to favorable agro-climatic conditions. These districts were selected based on their production volume, climatic suitability, and the presence of diverse farming practices.
The present study was conducted in the state of Tamil Nadu. In Tamil Nadu, Major tomato producing districts were selected for making a detailed study. The secondary data were collected for analysis from Directorate of Economics and Statistics and Ministry of Horticulture, Tamil Nadu. In accordance with the objective delineated, the time-series data pertaining to the total tomato area, production (ʹ000 t) and productivity (kg/ha) for over a long span of 10 years, i.e., from 2012 to 2022 and the market prices of tomato were collected for four major markets like Coimbatore Dindigul, Madurai and Koyambedu Market for the year 2022 to 2023 had been brought under the purview of the present analysis. Data pertaining to four important factors related to tomato for the study purpose were collected for Tamil Nadu. The selected factors were tomato area, production, productivity and prices. Relevant literature, including works by Baby Dey et al. (2014), Bera et al. (2017), Kumuda Keerthi and Mohan Naidu (2013), Mahatre et al. (2018), Mohan Naidu and Ravindra Reddy (2013), and Preethi et al. (2019), has demonstrated the efficacy of the multiplicative approach in analyzing similar data sets. This methodological choice aligns with established practices for analyzing agricultural time series data, ensuring robustness and reliability in the study’s findings.

Estimation of Growth rates:
Trend analysis was done for area, production and productivity of tomatoes in Tamil Nadu. The quantities were analysed using the following linear trend equation.
Linear Growth Rate:
 ----- (1)
Where, y = Dependent variable
a = Intercept or constant
b = Regression/Trend coefficient
x = Number of years
e = Error term
Exponential Growth Rate:
	The exponential growth rates were worked out using the exponential growth function of the following form
 ---- (2)
Where, y = Dependent variable
a = Intercept or constant
b = Regression/Trend coefficient
x = Number of years
e = Error term
The compound growth rate was estimated by using the semi-lograthmic form of the equation as below

 Then the percent compound growth rate (g) was computed using:


Coefficient of variation in prices were computer to see the variation and predict the behaviour of prices whether they are stable involving less risk and uncertainity and vice-versa.


Compound Annual Growth Rate 
The growth rates can be specified as the percentage change of a particular variable within a given period of time. Compound annual growth rates (CAGR) of price of the selected vegetables for each month over the weekly period of the year 2022 were estimated using the following growth model.

Where Y = Price of vegetables for the year t,
T= Time variable (1,2…,n) for each period
α = Constant
β = Growth coefficient
Log transformation of above function is:

Where,  and 
CAGR = 
Linear trend – The linear trends of market arrivals and prices of the vegetables were observed through the linear trend equations in the form of linear regression as under, 
Polynomial Growth Rate

Where,  = Trend values at time ‘t’
t = Time period
 are the coefficients to be estimated
The suitable model for the data is judged based on adjusted  value. Annual trends of prices and arrivals for the selected markets were computed and compared. The goodness of fit of trend line to the data was tested by the coefficient of multiple determination which is denoted  by .


Results and Discussions:
The descriptive statistics for weekly tomato prices of four major markets in Tamil Nadu were analysed in the table1. This table shows that the mean, Median, Maximum, minimum value, Skewness, Kurtosis, Standard deviation and Variance of Coimbatore, Dindigul, Koyambedu and Madurai markets.
The mean value of Coimbatore shows highest (29.02) followed by Dindigul (28.96) among other markets. They were positively skewed in four markets. Madurai markets shows platy kurtosis and remaining markets shows lepto kurtosis. The Standard deviation of this data was mostly varied in Dindigul and Coimbatore markets.
Table 1: Summary Statistics of Weekly Tomato Price for four markets in Tamil Nadu
	
	COIMBATORE
	DINDIGUL
	KOYAMBEDU
	MADURAI

	Mean
	29.02
	28.96
	18.31
	28.19

	Median
	22.00
	21.00
	18.00
	21.00

	Mode
	17.00
	17.00
	18.00
	18.00

	Standard Deviation
	14.92
	15.02
	1.32
	13.11

	Sample variance
	222.57
	225.49
	1.75
	171.81

	Kurtosis
	1.98
	2.12
	19.29
	-0.67

	Skewness
	1.39
	1.40
	1.44
	0.83

	Range
	71.00
	71.00
	7.00
	45.00

	Minimum
	12.00
	13.00
	18.00
	25.00

	Maximum
	83.00
	84.00
	25.00
	57.00



Secular Trend Analysis for Weekly Prices of Tomato in Selected Markets
The summary statistics of weekly tomato prices across four major markets of Tamil Nadu—Coimbatore, Dindigul, Koyambedu, and Madurai—are presented in Table 1. These statistics provide insights into the central tendency, dispersion, and distributional characteristics of prices.
The mean price was highest in Coimbatore (₹29.02), closely followed by Dindigul (₹28.96) and Madurai (₹28.19), while Koyambedu recorded a substantially lower mean price (₹18.31). The relatively lower mean in Koyambedu suggests that it may function as a bulk or wholesale market with relatively stable pricing compared to other regional markets.
The median values in all markets were lower than their respective means, indicating positively skewed distributions, which is further confirmed by the positive skewness coefficients for all markets. This implies the presence of occasional high price spikes, likely due to supply shortages, seasonal effects, or market shocks.
The kurtosis values reveal notable differences in price distribution across markets. Koyambedu exhibited a highly leptokurtic distribution (19.29), indicating extreme price concentration with occasional sharp peaks. Coimbatore (1.98) and Dindigul (2.12) also showed leptokurtic behavior, suggesting higher probability of extreme price values. In contrast, Madurai (-0.67) displayed a platykurtic distribution, indicating relatively flatter distribution and fewer extreme price fluctuations.
The variability in prices, as measured by standard deviation and variance, was highest in Dindigul (SD = 15.02) and Coimbatore (SD = 14.92), indicating greater price instability in these markets. Conversely, Koyambedu exhibited very low variability (SD = 1.32), reflecting highly stable prices over time. The range further supports this observation, with Coimbatore and Dindigul showing the widest price spread (₹71), while Koyambedu had a narrow range (₹7).
Overall, the results suggest that Coimbatore and Dindigul markets are more volatile, while Koyambedu market demonstrates relative price stability, possibly due to better supply chain integration and higher market arrivals.
	The linear trend models indicate contrasting price behaviours across markets. Coimbatore (y = -0.077x + 31.07), Dindigul (y = -0.119x + 32.12), and Madurai (y = -0.068x + 29.99) exhibited negative trend coefficients, suggesting a marginal declining trend in prices over time. However, the adjusted R² values for these markets were extremely low (0.006, 0.014, and 0.006 respectively) which was indicated in Tabel 2, indicating that the linear model explains very little of the variation in prices.
In contrast, Koyambedu showed a positive trend (y = 0.339x + 22.04) with a relatively high adjusted R² value (0.684), suggesting a significant upward trend and better model fit. This indicates that time plays a more important role in explaining price variation in Koyambedu compared to other markets.
Table 2: Secular Trend Analysis for Weekly Prices of Tomato in Selected Markets (Linear)
	Market
	Fitted Equation ( Linear )
	Adjusted R2

	Coimbatore
	y = -0.077x + 31.07
	0.006

	Dindigul
	y = -0.119x + 32.12
	0.014

	Koyambedu
	y = 0.339x + 22.04
	0.684

	Madurai
	y = -0.068x + 29.99
	0.006



The exponential trend models in Table 3 further confirm the findings from the linear models. Koyambedu market again showed a relatively better fit (Adjusted R² = 0.674), indicating a consistent growth pattern in prices over time. However, the exponential models for Coimbatore, Dindigul, and Madurai exhibited negligible explanatory power, with adjusted R² values close to zero.
This suggests that neither linear nor exponential trends adequately capture the price dynamics in Coimbatore, Dindigul, and Madurai, implying the presence of strong seasonal or irregular fluctuations rather than a clear long-term trend.


Table 3: Secular Trend Analysis for Weekly Prices of Tomato in Selected Markets (Exponential)

	Market
	Fitted Equation ( Exponential )
	Adjusted R2

	Coimbatore
	y = 26.55e-8E-0x
	0.000

	Dindigul
	y = 28.16e-0.00x
	0.010

	Koyambedu
	y = 22.44e0.011x
	0.674

	Madurai
	y = 26.50e-0.00x
	0.002



Fig 1: Weekly Trend Analysis of Tomato Prices in Coimbatore Market (Linear model)
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Fig 2 Weekly Trend Analysis of Tomato Prices in Dindigul Market ((Linear model))
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The weekly analysis revealed that tomato prices increased during specific periods, particularly between the 19th to 25th weeks and 36th to 43rd weeks in Coimbatore, Dindigul, and Madurai markets. In Koyambedu, price increases were observed during the 25th to 28th weeks.
These fluctuations can be attributed to variations in market arrivals, seasonal production cycles, and supply-demand imbalances. During peak harvest periods, increased arrivals typically lead to price declines, whereas reduced supply during lean seasons results in price increases.



Fig 3 Weekly Trend Analysis of Tomato Prices in Koyambedu Market ((Linear model))45
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Fig 4 Weekly Trend Analysis of Tomato Prices in Coimbatore Market (Exponential model)
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Fig 5 Weekly Trend Analysis of Tomato Prices in Dindigul Market (Exponential model)
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Fig 6 Weekly Trend Analysis of Tomato Prices in Koyambedu Market (Exponential model)
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Fig 7 Weekly Trend Analysis of Tomato Prices in Madurai Market
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The graphical representations (Fig 1–7) further illustrate the dynamic behavior of tomato prices across markets. In Coimbatore and Dindigul markets (Fig 1 & 2), the price trends exhibit mixed (increasing and decreasing) patterns, which can be described as non-linear or logarithmic in nature. This indicates frequent fluctuations without a stable long-term direction.
Similarly, Koyambedu and Madurai markets (Fig 6 & 7) show polynomial-type trends, suggesting cyclical variations in prices. These patterns reflect the influence of seasonal factors and irregular market shocks rather than steady growth or decline.
Summary & Conclusion
The present study analysed the weekly price behaviour of tomato in four major markets of Tamil Nadu, namely Coimbatore, Dindigul, Koyambedu, and Madurai, using descriptive statistics and trend analysis techniques.
The descriptive statistics determined that Coimbatore and Dindigul markets recorded with  higher mean prices compared to Koyambedu and Madurai. All markets have positive skewness, indicating the occurrence of occasional price spikes. The kurtosis values suggested that most markets followed a leptokurtic distribution, except Madurai which showed a platykurtic in nature. Price variability was found to be highest in Dindigul and Coimbatore, while Koyambedu showed relatively stable prices with minimal fluctuations.
The secular trend analysis using linear and exponential models indicated weak or negligible trends in Coimbatore, Dindigul, and Madurai markets, as reflected by very low adjusted R² values. In contrast, Koyambedu market exhibited a moderate positive trend with comparatively higher explanatory power. Weekly price movements showed distinct periods of increase and decline, reflecting the influence of seasonal arrivals and supply-demand dynamics. 
The study concludes that tomato prices in Tamil Nadu markets are highly dynamic and influenced by seasonal and market-specific factors. Significant price volatility observed in Coimbatore and Dindigul markets highlights the need for better price stabilization mechanisms, while the relatively stable behaviour in Koyambedu suggests more efficient market functioning and supply chain management.
The weak performance of linear and exponential trend models in most markets indicates that simple trend models are inadequate to capture the complex price dynamics of perishable commodities like tomato. The advanced models can better capture the complexity of price fluctuations. 
The current study is exploratory in nature and focuses on identifying trends and variability using basic models. For future work, the advanced models such as ARIMA, SARIMA, and GARCH for improved forecasting and deeper analysis of price volatility. The findings of this study provide useful insights for farmers, traders, and policymakers in designing strategies to enhance market efficiency and price stability.
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