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Cotton, Jute and Mestain India

ABSTRACT

The present study focuses on exploring the scenario of instability and growth. rates.in area,
production, and yield of commercial crops viz., cotton, jute and mestain India, on utilizing
Cuddy-Della Valle (CDV) instability indices and compound growth rates (CGRs). For the
empirical analysis, secondary time series data pertaining to-area, production, and yield of the
concerned crops have been collected for the period 2000-2021. Furthermore, to carry out the
comparative assessment, the concerned period has been classified into period-1 (2000-2010),
period-11 (2011-2021), and the pooled (or overall) period (2000-2021).The statistical coefficients
viz., coefficient of variation (CV) and coefficient of determination (R?) have been evaluated.
The key findings of the investigation reveal that, during the overall period, cotton reported
highest instability in terms production (i.e., 17.89 %) and yield (i.e., 17.12 %) as compared to the
area (i.e., 7.36 %). Moreover, jute and mesta reported least instabilities in area (i.e., 3.30 %),
production (i.e., 5.05 %) and yield (i.e., 3.07 %). Furthermore, in terms of growth rate of cotton,
the period-1 witnessed-significant growth in area (i.e., 2.80 %), production (i.e., 13.24 %) and
yield (i.e., 10.16 %), as compared to the period-1l. However, jute and mesta witnessed negative
growth rates in terms of area and production during the period-I, period-I1 and the overall period
of investigation. Hence,focus of attention is required for enhancing the production of jute and
mesta, and future. policy formulation.
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1. INTRODUCTION

Commercial crops, also known as cash crops, are grown primarily for sale in the market
rather than for personal consumption. These crops play an important role in the global economy,
providing essential raw materials for various industries and contributing significantly to farmers'
income. Commercial crops are typically cultivated on a large scale using advanced agricultural
techniques to maximize yields and profitability. The global demand for commercial crops is
driven by population growth, rising incomes, and expanding food and industrial needs. However,
the market-oriented nature of these crops also subjects farmers to price volatility.and economic
risks. The major commercial crops that occupy significant position in global trade and export

include cotton, sugarcane, coffee, tea, jute and mesta.

Globally, India holds prominent position in the production of cotton, jute and mesta.
Cotton is one of India's most essential fiber and cash crops, playing a vital role in the country's
industrial and agricultural economy. It provides the fundamental raw material (cotton fiber) for
the cotton textile industry.India's cotton-growing areas are classified into three zones: northern,
central, and southern. The northern zone includes Punjab, Haryana, and Rajasthan. The central
zone includes Madhya Pradesh, Maharashtra, and Gujarat. The southern zone comprises of
Andhra Pradesh, Telangana, Karnataka, and Tamil Nadu. Additionally, cotton farming has been
expanding in Odisha, and small-scale.cultivation is also being practiced in non-traditional states
like Uttar Pradesh, West Bengal, and Tripura. Generally,four species of cotton are cultivated
worldwide, namely, Gossypium arboreum, Gossypiumherbaceum, Gossypiumhirsutum, and
Gossypiumbarbadense. India stands as the only country where all the four cultivated species are
grown on a large commercial scale. In the 2021 crop year, India reported a production of 5304
million:kg of cotton in 11.91 million hectares of area, achieving a productivity rate of 445.34 kg
per hectare (Source:Directorate of Economics & Statistics, Govt. of India [1]).

Jute holds second position in terms of area and production after cotton in India. In textile
industry, jute and mesta are grouped together as single term knownas “raw jute” due to their
similar uses. Raw jute has versatile applications in textiles, construction, and packaging

industries.Generally, two species of jute are commonly known i.e.,Corchorus capsularis and



Corchorus olitorius, which belong to the family Sparrmanniaceae, and are cultivated for fiber
production. Moreover, twocommonlyknown species of mesta areHibiscus sabdariffa var.
altissima and Hibiscus cannabinus, which belong to the Malvaceae family, and are alsocultivated
for fiber production. In the 2021 crop year, India witnessed a production 0f1857.60 million kg of
jute andmesta in 0.69 million hectareof area, achieving a productivity rate of 2692.17 kg per
hectare (Source:Directorate of Economics & Statistics, Govt. of India [1]).

Since commercial cropshave significant role in global trade, and contributes in the
economic growth of the nation, henceseveral scientists have focused their studies:on commercial
crops.Deshmukh and Mohanty [2] provided a detailed overview of cotton harvesters and their
types, along with the cropping pattern, production and importance of cotton in Indian economy.
Naiket al. [3]investigated the mechanical extraction of ‘jute andmesta for the quality fibre
production. Kumar et al.[4]carried out a comparative analysis of machine learning algorithms for
detection of organic and nonorganic cotton diseases. The study focused on detection of cotton
leaf diseases affecting the plant in early stages.Tokelet al.[5]provideda detailed information
about the contribution of Bt-cotton technology to theeconomies of leading cottonproducing
countries, their commercialization,” and explored the current methods used in plants
transformation.Sriram et al.[6] investigated the significance of mechanization in cotton farming
for improving cotton yield and profitability by enhancing efficiency, reducing labor, and

enabling the cultivation of larger areas with better resource utilization.

The time series analysis of commercial crops is of utmost importance for anticipating
global demand,market dynamics and trade policies.Khatun and Deka [7]examined the growth
rate and instability of jute production in Assam. Mal and Pandey [8]investigated instability and
trend in area, production, and productivity of cotton crop in India.Molla and Sabur[9] analyzed
growth. and ‘instability of jute in Bangladesh using time series data from 1981-82 to 2009-
10.Dhekaleet al.[10] analyzed growth, instability,and forecasting of cotton production scenario
in India.Rani et al.[11]estimated the compound growth rate, instability index and annual
fluctuation of cotton in Pakistan during the period 1981-2015.Elamathyet al.[12]conducted an
econometric analysis for evaluating the performance of Indian cotton sector. In the study, the
growth rate and factors affecting cotton acreage and production in India from 1981-82 to 2020-

21 was estimated. Radha et al.[13] assessed the growth performance and instability in area,



production, and productivity of cotton crop at various levels. Some other noteworthy
contributions towards time series analysis of crops, apart from cotton, jute and mesta, have been
made by Joshi et al.[14], Sahaet al. [15],Kumar and Menon [16], Rana and Kumar[17], Kumar et
al. [18], and Prakash et al. [19].

The objective of present investigation is to examine the instability and growth rates in
area, production, and yield of commercial crops viz., cotton, jute, and mesta in India,acrossthree
periods viz., period-1 (2000-2010), period-11 (2011-2021), and the pooled (or overall)period
(2000-2021).Moreover, the comparative assessment has also been made across.the concerned
periods. To carry out the empirical analysis, the statistical measures such asCuddy-Della Valle

(CDV) instability indices and compound growth rates (CGRs) are computed.

2. MATERIALS AND METHODS

In the present analysis, the secondary time series data on area, production, and yield of
cotton, jute andmesta pertaining to the period 2000 to 2021 in India has been utilized. The study
period is classified into three periods.i.e. period-1 (2000 to 2010), period-II (2011 to 2021), and
the overall period (2000 to 2021). The time series data has been obtained from the Directorate of
Economics & Statistics, DAC&FW, Govt. of India.

Significant variations are observed in the area, production, and yield of cotton, jute
andmesta considered under analysis during the concerned period of study. Toestimate these
variations,the Cuddy-Della Valle (CDV) instability index and compound growth rate (CGR) are
computed.

The Cuddy-Della Valle (CDV) instability index is given by
I =CVy1—R?

where R%denotes the coefficient of determination, which is obtained on fitting linear
model to the concerned time series data on area, production, and yield of cotton, jute andmesta.

Also, CV represents the coefficient of variation.



The compound growth rate (CGR) in area, production and yield of cotton, jute andmesta

is obtained on using the following function:
Ve = Yo(l+71)t
where

y: = observed time series value of area, production, or yield (as the case may be) of cotton, jute

andmesta at time t
Yo = initial time series value of area, production, or yield
r = compound growth rate.
Here, the compound growth rate (r) is measured in terms of percentage as follows:

(ﬁ)t _ 1] x 100
Yo

r =

3. RESULTSAND DISCUSSION

The secondary time series data on the area, production, and yield of cotton, jute andmesta
in India is elaborated in Table 1.Moreover, the values of various statistical coefficients, i.e.,
coefficient of variation (CV), coefficient of determination (R?), and Cuddy-Della Valle
Instability Index:(l) for area, production, and yield of cotton, jute andmesta in India are depicted
in Tables 2, 3, and 4 respectively. The values of R? are obtained on fitting linear regression
models to the respective time series data on area, production, and yield of the concerned
commercial crops. Furthermore, the compound growth rates (CGRs) are computed for area,
production,.and yield of cotton, jute andmesta, and the finding are summarized in Table 5.

Table 1. Time series data onarea, production and yield of cotton, jute andmestain India

Year Cotton Jute and Mesta




A P Y A P Y
2000 8.53 1618.40 189.73 1.02 1900.80 1863.53
2001 9.13 1700.00 186.20 1.05 2102.40 2002.29
2002 7.67 1465.40 191.06 1.04 2030.40 1952.31
2003 7.60 2334.10 307.12 1 2010.60 2010.60
2004 8.79 2793.10 317.76 0.92 1848.60 2009.35
2005 8.68 3145.00 362.33 0.9 1951.20 2168.00
2006 9.14 3847.10 420.91 0.94 2028.60 2158.09
2007 9.41 4399.60 467.55 0.96 2017.80 2101.88
2008 9.41 3787.60 402.51 0.9 1866.60 2074.00
2009 10.13 4083.40 403.10 0.91 2127.60 2338.02
2010 11.24 5610.00 499.11 0.87 1911.60 2197.24
2011 12.18 5984.00 491.30 0.9 2052.00 2280.00
2012 11.98 5817.40 485.59 0.86 1967.40 2287.67
2013 11.96 6103.00 510.28 0.84 2102.40 2502.86
2014 12.82 5916.00 461.47 0.81 2003.40 2473.33
2015 12.29 5101.70 415.11 0.78 1893.60 2427.69
2016 10.83 5538.60 51141 0.76 1972.80 2595.79
2017 12.59 5577.70 443.03 0.74 1805.40 2439.73
2018 12.61 4766.80 378.02 0.7 1767.60 2525.14
2019 13.48 6131.90 454.89 0.67 1778.40 2654.33
2020 13.29 5992.50 450.90 0.66 1683.00 2550.00
2021 11.91 5304.00 445.34 0.69 1857.60 2692.17

Note: A = Area (in million Hectares), P = Production (in million Kg), and Y = Yield (in Kg per
Hectare).(Source: Directorate of Economics & Statistics, DAC&FW, Govt. of India).

Table2. Values of various statistical coefficients for area of selected commercial crops

Period-1 Period-11 Overall Period




Crops cVv R? I cVv R? I cVv R? I

Cotton 10.89 0.61 | 6.83 5.63 0.12 | 5.29 17.31 0.82 7.36

Jute and 6.25 0.74 | 3.18 10.11 095 | 2.26 13.70 0.94 3.30
Mesta

Table3. Values of various statistical coefficients for production of selected commercialcrops

Period-1 Period-11 Overall Period

Crops cVv R? I cVv R? I CcVv R? I

Cotton 39.84 0.90 | 12.39 7.50 0.09 | 7.16 35.42 0.74 17.89

Jute and 4.46 0.002 | 4.46 6.64 0.69 | 3.70 6.00 0.29 5.05
Mesta

Tabled. Values of various statistical coefficients for yield of:selected commercialcrops

Period-1 Period-11 Overall Period

Crops cVv R? I CV R? I cVv R? I

Cotton 30.84 0.87 | 11.26 8.37 0.26 | 7.22 24.43 0.51 17.12

Jute and 6.07 0.72 | 321 5.11 0.70 | 2.79 10.83 0.92 3.07
Mesta

The Table 2 reveals that there is a slight decline in instability in area of cotton, jute and
mesta in period-11as compared to the period-1. During the overall period, the instability in area
of cotton is observed to be highest (i.e., 7.36%) as compared to jute and mesta (i.e., 3.30%).
Moreover, from Table 3, it is observed that there is a significant decline in instability in
production of cotton with a transition of 5.23%, whereas there is a slight decline in instability in
production of jute and mesta in period-l1l as compared to the period-1. The overall period
witnessed highest instability in production of cotton (i.e., 17.89 %) as compared to jute and
mesta (i.e., 5.05%). Furthermore, Table 4 exhibits that there is a significant decline in instability
in yield of cotton with a transition of 4.04%, whereas there is a slight decline in instability in the

yield of jute and mestain period-11 as compared to the period-l. Also, the overall period




witnessed highest instability in yield of cotton (i.e., 17.12%) as compared to jute and mesta (i.e.,
3.07%).

Table 5. Compound Growth Rates (CGRs) for area, production and yield of selected
commercialcrops

Period-1 Period-11 Overall Period

Crops A P Y A P Y A P Y

Cotton 2.80 13.24 | 10.16 | -0.22 | -1.20 | -0.98 1.60 5.82 4.15

Jute and -1.58 0.06 | 1.66 -2.62 | -0.99 | 1.68 -1.84 | -0.11 1.77
Mesta

It is revealed from Table 5 that there is a negativegrowth rate of area of cotton during
period-11 (i.e., -0.22%) whereas, positive growth rate is observed in period-1 (i.e., 2.80%).
Moreover, the growth rate in area of jute and mesta is observed to be negative and least in
period-11 (i.e., -2.62%) as compared.to period-1 (i.e., -1.58%). During the overall period, the
growth rate in area of cotton is positive (i.e., 1.60%), whereas the growth rate in area of jute and

mesta is negative (i.e., -1.84%).

The growth rate.in production of cotton is observed to be negative and least in period-11
(i.e., -1.20%), whereas. it is observed to be positive and high during period-1 (i.e., 13.24%).
Furthermore, the growth rates in.production of jute and mesta are observed to be negative during
period-1l (-0.99%) wheras, positive during period-1 (0.06%). The overall period witnessed a
positive growth rate in production of cotton (i.e., 5.82%) and negative growth rate in production

of jute and mesta (i.e., -0.11%).

The.growth rate in yield of cotton is negative in period-11 (i.e., -0.98%) whereas it is
positive in period-1 (i.e., 10.16%). There is a slight rise in growth rate of yield of jute and mesta
during period-1I (i.e., 1.68%) as compare to period-I (i.e., 1.66%). The overall period witnessed
positive growth rates in yield of cotton (i.e., 4.15%), jute and mesta (i.e., 1.77%).




The period-wise compound growth rates (CGRS) in area, production, and yield of cotton,
jute andmesta in India are demonstrated graphically in Figs. 1 and 2, respectively.
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Fig.2 Period-wise CGR in area, production, and yield of jute andmesta in India



4.CONCLUSION

In the present investigation, the comparative analysis of instability and growth rate in
area, production, and yield of cotton, jute andmesta in India is carried out acrossthree periods
viz., period-l (2000-2010), period-11 (2011-2021) and the overall period (2000-2021).In India,
cotton revealed a significant decline in instability in area, production, and yield during period-II
as compared to period-1. A similar pattern of decline in instability is reported in area, production,
and yield of jute andmesta. During the overall period, cotton reported highest instability in terms
productionand yieldas compared to the area. Furthermore, jute and mesta. reported least
instabilities in area, productionand yieldduring the entire period of analysis.In terms of growth
rate of cotton, the period-1 witnessed significant growth in area, production and yield, as
compared to the period-1l. However, jute and mesta witnessed negative growth rates in terms of
area and production during the period-I, period-11 and the overall period of investigation.

Hence, the findings of the investigation.reveal that jute and mesta requiremore focus of
attention by researchers and policymakers in-developing strategies for enhancement of area and
production jute and mesta for attaining sustainable agriculture and global trade.
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