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The study investigates the seasonal and irregular fluctuations in tomato arrivals and prices across selected
markets in eastern Uttar Pradesh from 2005-06 to 2019-20. Using secondary data from the Directorate of
Agriculture Marketing, U.P. and Rajya Krishi Utpadan Mandi Parishad, along with primary data on constraints,
the study employs moving average techniques to analyze price trends. The results indicate that tomato
arrivals exhibit strong seasonality, with peak arrivals occurring between December and March, leading to a
glut in the market and reduced prices. Conversely, prices tend to rise during the off-season due to lower
supply and storage costs. The study finds an inverse relationship between arrivals and prices, where
increased arrivals result in lower prices and vice versa. Among the selected markets, Ayodhya, Gorakhpur,
Azamgarh, and Varanasi exhibit similar seasonal trends, although with slight variations in peak arrival
periods. Additionally, irregular fluctuations were identified, attributed to factors beyond seasonality, including
perishability and market uncertainties. The findings underscore the need for effective price stabilization
measures and improved storage infrastructure to mitigate seasonal price volatility.
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ABSTRACT

Introduction
Tomato is one of the most significant horticultural

crops in India, contributing substantially to agricultural
GDP and playing a pivotal role in farmers’ livelihoods
(Kumar et al., 2020). However, its production and
marketing are highly susceptible to seasonal fluctuations,
leading to pronounced price volatility. The eastern region
of Uttar Pradesh, known for its diverse agro-climatic
conditions, experiences extreme variations in tomato
prices due to factors such as production seasonality, post-
harvest losses, inadequate storage facilities and market
inefficiencies (Singh et al., 2021). Understanding the
nature of these fluctuations is crucial for devising policies
that enhance price stability and ensure farmers’ economic
sustainability.

Seasonal price variations in tomato markets are largely
driven by supply-demand dynamics. During peak harvest
seasons, surplus production often leads to price crashes,

adversely affecting farmers’ incomes (Sharma et al.,
2019). Conversely, off-season shortages result in sharp
price escalations, making tomatoes unaffordable for
consumers. This cyclical trend highlights the pressing need
for improved market intelligence, better storage
infrastructure and effective price stabilization mechanisms
(Meena and Gupta, 2022). Furthermore, the perishable
nature of tomatoes exacerbates these fluctuations,
necessitating robust interventions such as cold storage
expansion and value chain integration (Jha et al., 2020).

In addition to supply-side constraints, institutional and
policy factors significantly influence price volatility. The
absence of an efficient price forecasting mechanism,
coupled with asymmetric market information, often places
farmers at a disadvantage (Patil and Deshpande, 2021).
Studies indicate that structured market interventions, such
as minimum support prices (MSP) and contract farming,
could mitigate risks associated with seasonal price
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variability (Reddy, 2020). However, the implementation
of these measures remains inconsistent, necessitating a
deeper empirical exploration of their effectiveness in the
context of eastern Uttar Pradesh.

Moreover, global climate change and erratic weather
patterns further exacerbate the unpredictability of tomato
yields and market prices (Tripathi et al., 2023). Extreme
temperature fluctuations, unseasonal rainfall and pest
infestations have been identified as critical factors
affecting tomato production cycles (Yadav and Mishra,
2022). Consequently, price stabilization strategies must
incorporate climate resilience frameworks to ensure long-
term sustainability (Kumar et al., 2023).

Given these challenges, this study aims to analyze
the seasonal fluctuations and price dynamics in tomato
markets of eastern Uttar Pradesh. By employing
econometric modeling and time series analysis, the
research seeks to identify patterns, underlying causes,
and potential policy interventions that could mitigate price
volatility. The findings will contribute to a better
understanding of tomato market behavior, assisting
policymakers in formulating strategies that enhance
farmer profitability and market efficiency.

Materials and Methods
The study is based on monthly data on arrivals and

price of the aforementioned crops pertaining to the time
period 2005-06 to 2019-2020 were collected from the
secondary sources from the Directorate of Agriculture
Marketing, U.P., Rajya Krishi Utpadan Mandi Parishad
and related market official records. For the collection of
primary information relating to constraints, pre-structured
schedules were employed.

Moving average is a method used for the
measurement of trend by smoothing out the fluctuation
in the data. Moving average of extent ‘n’ is a series of
successive average (Arithmetic mean) of n terms at a
time, starting with the 1st, 2nd, 3rd etc. Thus the first average
is the mean of ‘n’ terms, the second is the mean of the n
terms from 2nd to (n + 1)th term, the third is the mean of
n terms from 3rd to (n + 2)th term and so on.

Since in the case of the 12-month moving average
(n = 12), n is even, the moving average is placed between
the two middle value of the time interval, i.e., between t
= 6 and t = 7. Thus, to synchronize the moving average
arid the original data, a moving average of the extent 2 of
these moving averages is taken, putting the first of these
values against t = k + 1, i.e., t = 7.

Numerically, Let the total number of minths be n and
the wholesale price index be WPIi, for month i. Hence

the formula for 12 month moving average are given below:







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Where, j = 6, 7, …, (n-6) as 12
jMA  = 0 for j = 1, 2, ..5

and i = (n-5), .., n.
And 2 month moving average
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Where, j=7,8,.., (n-6) as 2
jMA  = 0 for j = 1, 2, ..5 and

i = (n-5), .., n.
Results and Discussion

Tomato Seasonal fluctuations
The seasonal behaviour of arrivals and prices of

tomato was studied for the selected three markets
included in the study. The fluctuations in the arrivals and
prices of tomato are mainly the result of such factors
which uniformly and regularly fluctuate in magnitude.
These variations are periodic and regular. From the study,
it was found that in Ayodhya market, tomato started
arriving at the end of September. Table 1 indicates that
the concentration of the arrivals was the highest in the
months of March. Arrivals in January, February, march,
November and December were 10.46 per cent, 9.64 per
cent, 24.96 per cent 6.80 per cent and 9.08 percent
respectively, which accounted for 60.96 per cent of the
arrivals during the year, the remaining year accounted
for 39.04 per cent. It indicated that tomato marketing
was seasonal. In the months of October to January, little
less than half of tomato crop was marketed. There was
glut of produce during these months in the market which
resulted in low prices in these months.

From the study of Gorakhpur market, it was found
that tomato started arriving at the end of December. Table
2 indicates that the concentration of the arrivals was the
highest in the months of January and February. Arrivals
in January, February and December were 12.24 per cent,
14.36 per cent and 14.05 per cent respectively which
accounted for 40.65 per cent of the arrivals during the
year, the remaining year accounted for 59.34 per cent. It
indicated that in the months of February to March and
December, more than half of the tomato crop was
marketed in the Gorakhpur market. This creates gluts of
produce during these periods in the market which resulted
in low prices in these months.
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From the study of Azamgarh market, it
was found that tomato started arriving at the
month of December. Table 3 indicates that the
concentration of arrivals was the highest in the
months of January and February. Arrivals in
these December, January and February months
were 11.07 per cent, 17.19 per cent, and 13.75
per cent, respectively, which accounted for
42.01 per cent of the arrivals during the year,
the remaining year accounted for 57.99 per
cent. It indicated that in these months, more
than one third of the tomato crop was marketed,
resulted in low prices in these months.

From the study of Varanasi market, it was
found that tomato started arriving at the month
of December. Table 4 indicates that the
concentration of arrivals was the highest in the
months of January and February. Arrivals in
these October, November and December
months were 7.68 per cent, 7.91 per cent and
13.81 per cent, respectively, which accounted
for 29.41 per cent of the arrivals during the
year, the remaining year accounted for 70.58
per cent. It indicated that in these months, more
than one third of the tomato crop was marketed,
resulted in low prices in these month

The seasonal nature of the production and
supplies of tomatoes depresses the seasonal
price index in the season (December-March)
because of the local production as well as the
commercial production in other parts. It can
be observed. From Tables 5 to 7 that the
seasonal price index and seasonal arrival index
moved in opposite direction to each other in
each market of Ayodhya, Gorakhpur,
Azamgarh and Varanasi. Corresponding to the
month of January to May, seasonal arrival index
was maximum whereas, seasonal price index
was minimum for each market, respectively.
Similarly, seasonal price index was lowest for
market situation of eastern U.P.

From the end of May to December,
although there was a more or less same supplies
of tomatoes in Ayodhya, Gorakhpur Azamgarh
and Varanasi markets, yet the price index went
on increasing in these months from 55.86 in
May, 78.37 in June, 218.50 in July, 126.00 in
August for Ayodhya Market.

The price index for Gorakhpur market was
68.21 in May, 97.89 in June, 136.45 in July,
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Fig. 1 : Seasonal Index of arrivals and prices of tomato in market of Eastern Uttar Pradesh 2005-06 to 2019-20.

Table 8 : Irregular fluctuation in arrivals of tomato in market of eastern
Uttar Pradesh 2005-06 to 2019-20.

Year Gorakhpur Ayodhya Azamgarh Varanasi
January -0.22579 147.2952 123.917 -1.295
February -0.26498 135.6684 113.5614 -1.287
March -0.15904 351.2202 192.2164 -0.7996
April -0.14366 120.0486 114.1961 -0.79
May -0.13582 85.31482 93.90526 -0.828
June -0.0871 79.33602 136.9123 -0.53
July -0.06815 66.9641 207.5474 -0.507
August -0.11133 57.25415 514.8037 -0.78408
September -0.12335 67.55889 195.0141 -0.73684
October -0.11414 72.71698 206.8643 -0.82274
November -0.15206 95.68938 190.1903 -0.84752
December -0.25923 127.8573 126.9124 -1.47901

151.59 in August, 123.38 in September, 151.21. The price
index for Azamgarh market was 53.66 in April, 63.96 in
May, 69.13 in June, 116.72 in July, 121.05 in august and
99.69 in September while for Varanasi it was 67.91 in
May, 113.15 in June, 159.20 in July, and 152.64 in august.
This increase in the price Index was observed even after
the receipt of the local rabi season produce. This increase
in price was due to carry over costs of produce and off-
season. Similarly, in overall situation of eastern U.P., was
found continuous decrease in the arrivals of the tomatoes
from May to end of November, as a result of which

increasing seasonal price index was observed for
these months.

It is evident from the graphs (Fig. 1) that
arrivals and prices were inversely related with
each other. If arrival increases price decreases
and vice-versa. It is also evident from the graph
that price movement tended to be less than average
from January to end of May as the index of the
price variations was less than 100. From the
months of June to mid of November, the prices
tended to be more than average as the index of
price variations was higher than 100.
Irregular Fluctuations

After deducting the seasonal fluctuations in
the arrival of tomato from the moving averages
irregular fluctuations have also been estimated.

The irregular fluctuations in the arrivals of tomato in
different selected markets of eastern U.P. is shown in
Table 8. It may be seen from Table 8 that in Varanasi
market the arrival of tomato was mainly influenced by
seasonal nature of arrival from January to December. In
Gorakhpur market the arrival of tomato was quite low, -
0.2649 quintals in the month of February followed by -
0.2592 quintals in December and -0.22579 quintals in
December, respectively. In Azamgarh market the arrival
of tomato was quite low 93.90 in may followed by 113.56
in February and 114.19 in April.
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In other months, the fluctuations in the arrivals were
also found somehow low except for the month of
February. This means the less arrivals were not due to
seasonal behaviour but some other irregular factors were
also responsible for the situation. Irregularity may cause
due to perishability of the crop. In Faizabad market the
arrival of tomato was quite low, i.e., 57.25 quintals in the
month of August followed by 66.96 quintals in October
and 67.55 quintals in September, respectively. In other
months the fluctuations in the arrivals were also found
somehow low. This means the less arrivals were not due
to seasonal behaviour, but some other irregular factors
were also responsible for the situation. Irregularity may
cause due to perishability of the crop.

Conclusion
The study highlights significant seasonal and irregular

fluctuations in tomato arrivals and prices in eastern Uttar
Pradesh markets. The findings confirm that tomato
marketing is highly seasonal, with peak arrivals between
December and March leading to low prices, while off-
season months witness a sharp price increase due to
limited supply. The inverse relationship between arrivals
and prices suggests the necessity for market interventions
to regulate supply and reduce post-harvest losses.
Irregular fluctuations indicate additional challenges such
as perishability and market inefficiencies that further
affect price stability. The study emphasizes the importance
of developing cold storage facilities, promoting staggered
production through controlled cultivation practices, and
implementing price support mechanisms to enhance
farmers’ income stability. Addressing these constraints
can lead to a more resilient and efficient tomato market
in the region, benefiting both producers and consumers.
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