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Abstract

As the leading global producer and consumer of turmeric, India has several
major markets, including Erode, Nizamabad, Duggirala, and Sangli. Turmer-
ic prices have exhibited cyclical patterns and fluctuations, significantly im-
pacting farmers' incomes. Analyzing the trend, seasonal, and cyclical as-
pects of turmeric prices can aid in forecasting peak and low periods, there-
by minimizing cultivation risks. Data spanning of 14 years (2010-2023) was
gathered from key markets to examine price behaviour, including the Erode
Regulated Market in Tamil Nadu, Nizamabad in Telangana, and Sangli in
Maharashtra. Researchers applied a regression model to analyze price
trends, while seasonal indices were used to identify seasonality. The Bry-
Boschan algorithm, implemented through MATLAB software, was used to
determine price cycles. The study revealed an upward price trend across all
major Indian turmeric markets over the years and identified cyclical behav-
iour, with cycles lasting 2-4 yrs. Notably, the duration of price slumps ex-
ceeded that of booms. By anticipating these cycles, farmers make informed
decisions regarding sowing and selling, potentially reducing risks associat-
ed with turmeric cultivation. Implementing a Minimum Support Price could
help offset rising labour costs and falling prices, encouraging farmers to
continue turmeric cultivation. Additionally, adopting a pricing system based
on curcumin content for Tamil Nadu turmeric could yield better prices.
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Introduction

Turmeric (Curcuma longa), also known as Indian saffron, is one of the oldest
commercially traded spices, holding significant cultural and economic im-
portance in India. The principal active ingredient in turmeric, curcumin,
serves as a colouring agent and possesses a wide array of medicinal proper-
ties (e.g., anti-inflammatory) (1). People consume turmeric in various forms,
including whole, powdered, as oleoresin, and as an oil (2). This spice in-
cludes numerous varieties, including types like Alleppey finger, Nizamabad,
Erode local, BSR-1, and PTS-10, which are exported to other countries (3).
Globally, India stands as the leading producer and consumer of turmeric,
accounting for approximately 80 per cent of the world's turmeric produc-
tion (4). The primary turmeric-producing regions in India include Telangana,
Maharashtra, Tamil Nadu, Karnataka, Andhra Pradesh, Orissa, and West
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Bengal, with key markets in Erode, Nizamabad, Duggirala,
and Sangli. According to the Agriculture Market Infor-
mation System (AGMARKNET), turmeric prices have exhib-
ited cyclical patterns and variability over time. In 2014, the

average price was X 10700 per quintal. However, subse-
quent years saw a decline, with prices dropping to X 7600
per quintal in 2017 and further to X 6700 per quintal in

2018. Currently, the Erode market reports a price of X
12500 per quintal. Turmeric shows higher volatility than
other major spices such as black pepper or cardamom,
impacting farmers' profitability. In Tamil Nadu, turmeric
growers often store their harvest in anticipation of price
increases, although this strategy typically results in lower
prices for stored turmeric than newly harvested crops.
Challenges faced by the turmeric growers were a declining
trend in cultivation, low export demand, delayed monsoon
resulting in late arrivals, and reduced prices for farmers

(Fig. 1.) (1).

the farmers from price fluctuations. Such measures can
enhance income stability for turmeric farmers and poten-
tially for the entire spice sector, promoting agricultural
resilience and profitability.
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Fig. 1. Current issues of turmeric in India (adapted from Turmeric seasonal
report, Eventell Global, 2024).

The three primary turmeric trading hubs in India are
Nizamabad, Sangli, and Erode, which are the key markets.
Analyzing turmeric price patterns in terms of trends, sea-
sonality, and cycles can aid in predicting peak and low
periods, thereby reducing risks associated with crop culti-
vation (5). A price cycle includes a period of increase fol-
lowed by a subsequent decrease (6). To assess the extent
of commodity price fluctuations and the percentage
change in price (amplitude), it is essential to identify phas-
es of economic expansion and contraction (7).

Trends and cycles are two essential features of a
commodity price series. A natural cycle combines a slump
with a boom, a trough-peak-trough cycle, or a boom with a
slump, otherwise known as a peak-trough-peak cycle. Dur-
ing commodity price booms, faster growth occurs towards
the end of the boom (8). Fig. 2. depicts the turmeric price
cycle (9). The present study aims to examine turmeric pric-
es in terms of trends, seasonality and cycles across three
major Indian markets and suggests measures to protect

Fig. 2. Turmeric prices across major markets in India (2010-2023) (adapted
from Agmarknet 2024).

Materials and Methods

Turmeric price data over 14 years (2010-2023) was collect-
ed from the Erode Regulated Market in Tamil Nadu, the
Nizamabad market in Telangana and the Sangli market in
Maharashtra to study price behaviour. The data under-
went two base-year revisions. A slicing technique was ap-
plied to standardize the data to a typical base year (10).
The trend in turmeric prices was analyzed using a regres-
sion model. Seasonal index was used to identify the sea-
sonality in the price series. The presence of price cycles
was analyzed using the Bry-Boschan algorithm in MATLAB
software. The codes were used to characterize food prices
in India and run the Bry-Boschan algorithm (10).

Compound annual growth rate analysis

The trend in turmeric prices across the main Indian mar-
kets was examined using the compound annual growth
rate. An exponential growth function estimated the growth
rate represented by the following Equation 1.:

Yi=a btUt
Where, Y: = Growth rate, a = Intercept, b = Regression co-

efficient, t = year, which takes values 1, 2... n, U= error
terminyears't'.

The equation (1) will be transformed into log-linear
and written as:

logY:=loga+tlogb+logU:
(Estimated by OLS)

The compound growth rate (g) equation is,
g =(b-1) x 100

Where, g = Estimated compound growth rate per annum in
percentage, b = Antilog of log b.

https://plantsciencetoday.online
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Construction of seasonal index

A Seasonal Index reflects how a specific period differs from
the annual average. Each time frame's price is shown as a
percentage of the season's mean, with values potentially
equal to, above, or below 100. Most such indices use 100
percent as the base value. For instance, a 95 value for a
particular period would indicate that its price was 5 per-
cent lower than that year's 12-month seasonal average
price. The study examines the relative price movements
within the season (11) and seasonal indices in price and
arrivals of wheat in major Karnataka markets (12).

Cyclical analysis-Bry-Boschan algorithm

Bry-Boschan (BB) algorithms detect turning points in time
series data and provide peak and trough dates. A cycle is
completed by alternating trough and peak. The time be-
tween a peak to trough, or trough and peak, is termed a
phase; two phases form a complete cycle. Not every
change is considered to identify a turning point (peak or
trough); instead, a local maximum or minimum is chosen
based on a criterion that a certain number of subsequent
points follow the same pattern.

The time spent in each state and amplitude
(percentage change in each phase) can be calculated from
the identified dates. The BB algorithm was employed to
detect the presence and length of cycles. It was also used
to determine the duration and magnitude of price cycles
(6), although no consistent shape in commodity price cy-
cles could be found. The algorithm was applied to identify
price cycles in selected commodities, revealing asymmetry
in the duration of booms and slumps and demonstrating
that price cycles lack a consistent shape (10).

Statistical analysis

The collected data was analyzed using statistical software
like SPSS & MATLAB, and the results are presented below.

Results and Discussion
Turmeric price trends across markets

The calculated regression equation indicated an upward
trend in turmeric prices over time across all three markets
examined. Table 1 displays these trends. From 2010 to
2023, the Erode, Nizamabad, and Sangli markets experi-
enced annual price increases of approximately 7.3 per
cent, 7.8 per cent, and 7.2 per cent, respectively. These
findings align with Andaleeb's 2012 study, which noted a
positive trend in spice prices over the years, contradicting
the theory of declining food prices for turmeric.

Table 1. Trend in turmeric prices across markets (2010-2023.

S. No Markets CAGR (%)
1. Erode 7.3**
2. Nizamabad 7.8%**
3. Sangli 7.2%*

***Significant at 1 % level, **-Significant at 5 % level.
Seasonal price patterns

Seasonal analysis revealed distinct price patterns across
markets. Erode's prices peaked from November to March

and were lowest from April to July. Nizamabad experi-
enced peak prices from October to December and lowest
prices from January to July. Sangli's turmeric prices were
highest from January to May and lowest from June to De-
cember. Table 2 illustrates these variations.

Table 2. Seasonal indices in turmeric price across markets (2010-2023).

Months Erode Nizamabad Sangli
January 102.9 110.0 97.6
February 102.2 113.9 97.9
March 101.4 112.1 95.8
April 98.2 106.0 94.7
May 97.4 102.0 99.5
June 96.4 93.7 98.1
July 99.6 93.4 99.9
August 100.0 91.1 100.5
September 99.0 92.0 99.2
October 100.4 92.8 103.5
November 101.4 94.8 106.7
December 101.2 97.3 106.3

Source: Authors calculation (SPSS).

The seasonal price patterns observed in the Erode
and Sangli markets were similar, suggesting that the
crop's production and market dynamics in these regions
may be comparable. However, Nizamabad exhibited
different seasonal trends. The Duggirala and Nizamabad
turmeric prices fluctuated more than Erode and Sangli.
Erode market saw peak prices in January to March and
October to December. In contrast, Nizamabad's peak pric-
es occurred from January to May, while Sangli's were from
October to December. Peak prices coincided with fresh
arrivals in Erode and Nizamabad but with the lean arrival
period in Sangli. Research indicates that turmeric prices in
Kadapa, Duggirala, Nizamabad, and Erode influence Sangli
market prices, though Sangli does not influence the other
(13).

Price cycle analysis

The Bry-Boschan algorithm examined the cyclical patterns
of turmeric prices in the Erode, Nizamabad, and Sangli
markets (Table 3). Price data were adjusted for inflation
using a deflator and linked to account for varying base
years. Analysis of the Erode market's turmeric prices re-
vealed three peak-to-peak cycles, averaging 34 months
(2.83 yrs). During downturns, prices decreased by 167 per-
cent, while in upswings, they doubled (110 %). The dura-
tion of downturns (slumps) exceeded that of upswings
(boom). Prices took 15 months to move from peak to
trough and 21 months from trough to peak. Commodities
generally spend more time in slumps than booms (6).
These cycles are unique to turmeric, as maize prices
showed neither trend nor cyclical movements (14, 15).

In the Nizamabad market, two cycles were identi-
fied, with a mean length of 68 months (5.6 years). The time
spent in troughs (43 months) surpassed that in peaks (23
months). During downturns, prices fell by 153 %, while in
upswings, they rose by 69 %. The duration of troughs
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Table 3. Results of price cycle analysis (2010-2023).

'i') Parameters Erode Nizamabad Sangli

1 Number of peaks-to-peak 3 ) 4
cycles

9 Number of  trough-to- 4 3 5
trough cycles

3 Mean cycle duration in 34 68 37
months

4 Standard  deviation in 16 1 1
months

5 Per;entage change.m price 167 153 108
during slump (amplitude)
Percentage change in price

6 during boom (amplitude) 110 0 4

- Number of months spent- 15 2 15
peak trough

8 Standard deviation of cycle 4 - 5
length

9 Number of months spent ”n 43 2
trough-peak

10 Standard deviation of cycle 15 13 1

length

Source: Authors calculation (MATLAB).

exceeded that of peaks. Prices required 23 months to
move from peak to trough and 43 months from trough to
peak. This price difference is due to regional economic
differences. The Sangli market displayed four cycles aver-
aging 37 months each. Troughs (15 months) lasted longer
than peaks (5 months). In downturns, prices declined by
108 percent, while upswings increased by 54 %. It took 15
months to transition from peak to slump and 22 months
from slump to peak. These findings indicate the potential
for predicting turmeric prices in significant production and
market centres. Although the number of cycles varied
across the three markets, they shared a typical pattern:
slumps consistently lasted longer than booms. Additional-
ly, price amplitudes were similar in all three markets.

Conclusion

Over the years, major Indian turmeric markets have experi-
enced an upward price trend due to its demand in domes-
tic and foreign markets. Research has identified a cyclical
pattern in Indian turmeric prices, with cycles lasting 2-4
years. The duration of price slumps exceeds that of price
booms. To mitigate price risks, turmeric farmers should be
informed about peak and slump prices. During slump
phases, reducing turmeric acreage could help avoid loss-
es. Increasing cold storage facilities would minimize stor-
age-related losses. Forecasting these cycles can assist
farmers in making informed decisions about sowing and
selling, thereby reducing cultivation risks. Implementing a
Minimum Support Price could help offset rising labour
costs and falling prices, encouraging farmers to continue
turmeric cultivation. These informed price decisions for
the turmeric producers will protect them from price risks
and help them to make better selling decisions. Adopting a
pricing system based on curcumin content for Tamil Nadu

turmeric could yield better prices. Temperature, precipita-
tion, and the amount of carbon dioxide in the atmosphere
all affected crop yields and prices. Furthermore, it was
discovered that supply-side and demand-side factors in-
fluenced crop prices, whereas climate change did not
affect demand factors. Blockchain technology helps to
improve the supply chain efficiency of turmeric by produc-
ing the right product at the right quality at the right point
of time.
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