


A study on Growth and Trend analysis of Mustard Production in Rajasthan



ABSTRACT 
Mustard is one of the most important oilseed crops in India, with Rajasthan being the leading producer due to its favourable agro-climatic conditions and extensive cultivation area. This study analyses the trend, growth, and sources of growth in the area, production, and productivity of mustard in Rajasthan over a period of 20 years (2001–02 to 2021–22) using secondary time-series data. Relative change analysis, linear trend estimation, growth rates, and a decomposition model were employed to assess the dynamics of mustard production. The findings reveal substantial increases in area (49%), production (128%), and productivity (53%) from the base period to the current period, with production showing the highest relative change. Trend analysis indicates significant positive growth in area (0.26%), production (2.62%), and productivity (2.51%) per annum. Decomposition analysis shows that yield effect (41.05%) contributed the most to output growth, followed by area effect (38.69%) and interaction effect (20.25%), highlighting the pivotal role of technological advancements and improved cultivation practices in boosting production. Overall, the study underscores that yield enhancement rather than area expansion has been the major driver of mustard production growth in Rajasthan, offering valuable insights for policymakers, researchers, and farmers in planning future strategies for sustainable oilseed development.
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1. INTRODUCTION
India is one of the largest producers of oilseeds in the world and backbone of agricultural economy of India. It accounted for an estimated production of 32.10 MT with 26.21 thousand hectare of area and 1224 kg/ha in 2016-17 and production of edible oils was about 7.05 Mt (Singh and Bansal, 2020). Mustard is one of the oldest known spice crops in the world, with a rich history spanning thousands of years. Its origin can be traced back to ancient civilization where it was valued not only as a food condiment but also for its medicinal and agricultural significance. Mustard is cultivated worldwide, with significant production concentrated in Asia and North America. The crop thrives in temperate climates and is valued for its versatility in culinary, medicinal, and industrial applications. Globally, mustard production is mainly dominated by Canada, Nepal, and Russia, which together contributes nearly 70% of the total output of the total world production. Canada leads with a 32.5% share, primarily for oil and condiments, followed by Nepal (19.4%), where it is used for culinary and medicinal purposes, and Russia (17.5%), while India contributes 14% of total world production of mustard (FAO, 2023), which is used as oil and animal feed.
India plays an important role in global mustard production, with its cultivation spanning 9.90 million hectares and an annual output of 14.28 million tonnes. The crop is predominantly grown in the states of Rajasthan, Madhya Pradesh, Uttar Pradesh, Haryana, and West Bengal, which collectively account for 86.68% of the cultivated area and 89.47% of the national production (Kumar et al., 2024). Rajasthan alone contributes 46.78% of India’s mustard output, making it the leading producer (Meena et al., 2024). Rajasthan covered 4552 thousand ha. of area occupy 45.96% and produces 6684 thousand tonnes of production contributes 46.78 % of total production of country (DACNET, 2023). Rajasthan secured highest rank in the mustard production due to its favourable agro-climatic conditions and extensive cultivation area. The states output of 6.68 million tonnes accounts for nearly half of India’s total production. District-wise data reveals remarkable variations in productivity, which is influenced by irrigation access, soil quality, and farming practices (DACNET, 2023).
Tonk district of Rajasthan leads in absolute production (682 thousand tonnes), followed by Alwar (619 thousand tonnes) while Bharatpur achieves the highest productivity (1,920 kg/ha) due to better irrigation facilities (Meena et al., 2019).  The top five districts of Rajasthan namely Tonk, Alwar, Ganganagar, Bharatpur and Hanumangarh contributes 42.13% of the total state’s mustard output (Rajasthan Department of Agriculture, 2023). Keeping the above facts in view, the present study is undertaken with following objectives:
Objective 1: To examine trend, and growth in area, production and productivity of mustard in Rajasthan state, and 
Objective 2:  To analyse the sources of growth pattern of mustard in Rajasthan state.
2. RESEARCH METHODOLOGY
2.1 Study Period
The study is conducted for a period of 20 years from 2001 to 2021
2.2 Selection of Study Area
The Study is conducted in the Rajasthan states of India.
2.3 Selection of data
The time series secondary data on area, production and productivity for the year 2001-02 to 2021-22 (20 years) was collected from the Directorate of Economics and Statistics, Department of Agriculture, Cooperation and Farmers welfare, Ministry of Agriculture and Farmers Welfare Govt. of India and other published sources. 
2.4 Selection of Crop
The Mustard Crop has been selected for the purpose of the research problem.
2.5 Analytical Tools and Methods:
2.5.1 Absolute Change (AC)
 It is defined as the difference between the initial area, production and productivity of the mustard in the Rajasthan state and final initial area, production and productivity of the mustard in the Rajasthan state. The absolute change has been worked out to find the difference in the area, production and productivity from the initial base year period (Triennium Ending (TE) 2001) to final current year period (TE 2021).
 
Absolute change = An –Ao
 Where,
 An = Average of the area, production and productivity in current three years (TE 2001) of the study period (Current Year)
 Ao = Average of the area, production and productivity in current three years (TE 2021) of the study period (Base Year)

2.5.2 Relative Change (RC)
Relative change explains comparative change amongst the components of mustard production while, absolute change do not explain this change. Hence the relative change in the area, production and productivity of mustard of different district of Rajasthan were analysed using following formula
Relative change (%) = x100
Where,
C = Triennium average from 2019-20 to 2021-22 (Current year), for the Area, Production and Productivity
B = Triennium average from 2001-02 to 2003-04 (Base year), for the Area, Production and Productivity
2.5.3 Trend Analysis 
a)  Trend
Linear equation, Y= a + bx
(i) a =                                           
(ii) b = 
Where,
Y = Dependent variable
a = constant
b = Regression coefficient 
X = Independent variable 
 = Mean of Y
 = Mean of X
2.5.4 Simple Growth Rate (SGR)
   SGR =X100
2.5.5 Coefficient of Variation (CV)
The coefficient of variation was computed to find out the extent of variability in area, production and productivity during the study period.
CV % = Standard deviation ( )/ Mean (X) X 100
 2.5.6 Decomposition model
This model was used for estimation of contribution of area, yield and their interaction towards (increase /decrease) change in production of mustard, as model suggested by many researchers.
A) Area effect: shows percentage share of area in the total production.
    AE = x 100
B) Yield effect: shows percentage share of yield in the total production.
    YE = x 100
C) Interaction effect: shows percentage share of area and yield in the total production.
    YE = x 100
Where,
At, Pt and Yt = Triennium average from 2015-16 to 2017-18 (Current year), for the Area, Production and Productivity
Ao, Po and Yo = Triennium average from 2000-01 to 2002-03 (Base year), for the Area, Production and Productivity

3. RESULTS AND DISCUSSION

3. 1 Trends, and growth, in area, production and productivity of Mustard in Rajasthan
As mustard is the most important oilseed crop of the Rajasthan, therefore it is important to calculate trend in area, production and productivity of mustard for the state. It will be providing insights about the past and present growth of mustard. The growth, trend, and variability of mustard production for the Rajasthan state were presented in the table 1 to 2 for a period of 2001 to 2021. Mustard production is primarily concentrated in north-western and eastern part of the India. It is mainly cultivated in the Rajasthan, UP, Haryana and West Bengal states of India. The Rajasthan state covers largest area under mustard cultivation and produces approximately 47 % of the country. The data presented in the table 1, reveals that the area, production and productivity of mustard in Rajasthan has been increased in the current year by 49 %, 128 % and 53 % respectively from its base year (Singh et al., 2022).
Table 1. Relative change and variability in the area, production and yield of Mustard in Rajasthan from 2001-02 to 2020-21
	Particulars
	Area (000 ha.)
	Production 
(000tonnes)
	Productivity (kg/ha.)

	Base year(T1)
	1807
	1985
	1077

	Current year(T2)
	2698
	4517
	1647

	Absolute change
	892
	2531
	570

	Relative change (%)
	49
	128
	53

	CV (%)
	20.36
	25.88
	18.34


Base year (T1)      = Triennium average for 2001-02 to 2003-04
Current year (T2) = Triennium average for 2018-19 to 2020-21
 The data presented in table 1, reveals that area, production and productivity of mustard crop in Rajasthan state has been increased in the current year (T2) from its base year (T1) i.e. 2698 thousand ha., 4517 thousand tonnes and 1647 kg/ha., respectively. The maximum relative change was noted for production (128%) followed by productivity (53%) then in area (49%). The highest variability in mustard production was also noted in production (25.88%) followed by area (20.36%) and then in productivity (18.34%) (Kumrawat and Yadav, 2018). Drastic change in area, production and productivity was observed due to continuously increasing demand for mustard at the national level particularly in the industrial sector for the production of industrial products like mayonnaise, vinaigrette, marinades, oil and barbecue sauce. 
Table 2. Trend and Simple Growth Rate (SGR) of Mustard in Rajasthan
	Particulars
	Area
	Production
	Productivity

	b value
	6.60
	89.22**
	32.98**

	Standard error of b
	20.83
	28.13
	5.66

	SGR (%)
	0.26
	2.62
	2.51


**Significant at 1% level of probability
 *Significant at 5% level of probability
b value: Coefficient of regression

The data presented in table 2, shows, growth in production components of mustard in Rajasthan. It was observed that in the 20 years (From 2001-02 to 2020- 21) the area, production and productivity of mustard in Rajasthan has been increased with the positive and highly significant growth rate of 0.26, 2.62 and 2.51 percent respectively.
The above results clearly indicates, that in Rajasthan, highest growth in mustard production was possible due to technological advancement i.e. combination of improved high yielding varieties and new cultivation technologies, support of state government for providing infrastructure facilities like availability of electricity, irrigation and rural area connectivity by construction of cemented road as well as support for hybrid seed. Another reason for increasing production of mustard is state’s favourable diverse climate condition. A similar finding was reported by Kumar et al. (2021), who observed that the adoption of high-yielding varieties, improved cultivation technologies, and better infrastructure support—such as irrigation facilities, rural connectivity, and access to quality seeds—significantly contributed to the increased production of mustard in Rajasthan. They also emphasized that the state’s diverse and favourable climatic conditions further enhanced mustard productivity.
3.2 Decomposition Analysis:
For estimating, the contribution of area and yield towards increase/decrease in production of mustard the simple decomposition model was used in which contribution of productivity is the part of production due to increased mustard acreage over the base year productivity. The contribution of interaction is the part of production due to increased yield in the increased mustard acreage. The analysed data for Kotputli- Behror district are presented in table 3. It is observed from the data that yield contributed positively in increasing the production of mustard and its effect on total mustard production in the Rajasthan was 41.05 percent followed by area effect (38.69%). The contribution of interaction effect towards increased mustard production was only 20.25 percent showing that over the period the increased productivity of mustard contributed more as compared to increase in area and their interactions. These findings are consistent with the findings of (Singh and Meena, 2017), that in Rajasthan, yield improvements contributed more significantly to mustard production growth than area expansion. The similarity lies in the fact that both studies emphasize yield as the dominant factor, with area contributing moderately and the interaction effect remaining relatively small (Patel & Verma, 2023).
Table 3: Sources of output growth of Mustard in Rajasthan
	State
	AC in production
(000tonnes)
	Area Effect
	Yield Effect
	Interaction Effect

	

Rajasthan
	
2531

(100)


	979
	1039
	513

	
	
	(38.69)
	(41.05)
	(20.25)


 (Figures in parentheses indicates percentage)                
4. CONCLUSIONS
The study assessed the long-term changes in area, production, and productivity of mustard in Rajasthan over the period 2001–02 to 2021–22 and identified the major sources contributing to output growth. The findings reveal a remarkable expansion in mustard cultivation and substantial improvement in productivity across the state. Production increased by 128 percent, outpacing the growth in area (49 percent) and productivity (53 percent), indicating that both expansion of cultivated land and technological advancements played important roles. Trend analysis further confirmed significant positive growth in all three components, with production showing the highest annual growth rate. Decomposition analysis demonstrated that yield improvement contributed the most (41.05%) to production growth, followed by area expansion (38.69%) and the interaction effect (20.25%). This highlights that technological progress particularly the adoption of high-yielding varieties, improved cultivation practices, and better access to irrigation and infrastructure has been the primary driver of mustard production growth in Rajasthan (Shekhawat et al., 2023). The state’s favourable agro-climatic conditions have further supported this upward trend.
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