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Trend in Area, Production and Productivity of Groundnut in Maharashtra
Abstract

This study examines growth and instability in area, production, yield of groundnut in Maharashtra using secondary sauces of data. The data obtained from secondary sources for the period of twenty five years beginning from 1998-99 to 2022-23 and analyze by using statistics techniques, such as compound annual growth rate, coefficient of variation, Cuddy Della Valle instability index. India is the second largest groundnut producing country after China in the world with 19 per cent global share. The highest area (542.5 thousand ha) and production (667.3 thousand tones) of groundnut in Maharashtra was recorded in 1998-99. The productivity of groundnut is increase from 2020-21 onward. The compound annual growth rate of area and production have show significant negative trend, which is 2.58 per cent and 2.08 per cent respectively. However, productivity trend recorded insignificant positive change with 0.51 per cent. Cuddy Della Valle instability show that low instability in area, production and productivity of groundnut in Maharashtra, which is 10.52, 14.88 and 9.26 respectively. Area and production of groundnut is decline in Maharashtra is the result of it place occupied by soyabean.   
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1. Introduction 


Groundnut is a leguminous plant that is widely cultivated in the tropics and subtropics region on the earth between 40°N to 40°S latitudes. Groundnut is one of the most important cash crops of our country. It called as poor men’s cashew nut. It is also called as ‘King’ of oilseeds. It is valued for its high-oil content and edible seeds. It is valuable source of the nutrients and vitamins (Natarajan et. al. 2024). Groundnut seed contains about 45 per cent oil and 26 per cent protein. It has comparatively low-priced commodity but health value is very high. The primarily use of groundnut is making edible oil and after the extraction of the oil oilcake is a valuable organic manure and animal feed. It is important source of edible oil and vegetable protein. The roots of groundnut fixes the nitrogen from atmosphere, enabling the plant to grow within limits even in marginal soils (Mesay  and Gudeta 2024). 


Groundnut is a significant oilseed crop in India, rank second in terms of area and production, after soyabean. It is cultivated in kharif, rabi and summer season, but about 80% of production comes from kharif season (Jeevana et.al. 2022). Geographical condition of India is favorable for groundnut cultivation. It require 20°C to 30°C temperature and 500–1,000 mm of rainfall (Madhusudhana, 2013). Well-drained, loose, friable sandy loam or red soils with a pH of 6.0–7.0 is favorable for groundnut. India occupies rank first in groundnut area under cultivation 6015 thousand hectare and second largest producer in the world after china with 10244 thousand tonnes with productivity of 1703 kg per hectare in 2021 (Agricultural Statistics at a Glance 2023). Gujarat, Rajasthan, Andhra Pradesh, Karnataka, Madhy Pradesh, Tamil Nadu, Maharashtra and Telangana are the major groundnut producing states in the country and about 90 per cent of the total production. Groundnut contributes nearly 25 per cent of total oil seed production in the country (Lekha and Srivastava 2022).

2. Objective 

The objective of the study is to examine the growth rate and instability of area, production and yield of groundnut in Maharashtra. 

3. Materials and Methods


3.1 Data source


The present study is being conducted in Maharashtra, India. Long term groundnut data on area, production and productivity of all season were collected from the website of Directorate of Economics and Statistics Department of Agriculture and Farmers Welfare, Ministry of Agriculture and Farmers Welfare, Govt. of India (https://data.desagri.gov.in/website/crops-apy-report-web). To obtain trends in area, production and productivity of groundnut twenty five year time series data (1998-99 to 2022-23) was used. 

3.2 Methodology 

The data was analyzed with the help of Microsoft Excel. Compound annual growth rate (CAGR) and Instability index was worked out as follows.

Compound annual growth rate (CAGR) 

The compound annual growth rate of area, production and productivity of groundnut were calculated by applying exponential function (equation-1). Same method was used in other studies (Wani e.t al. 2025 ). The equation to compute CAGR is:

Yt = abteu         


----- (equation -1)

Where, 

Yt = area/ production /productivity 

t = time period (in years) 

a = Intercept value (value of y when t = 0) 

b = (1 + r), ‘r’ being the growth rate 

eu = Error term 

After log transformation of equation (1); 

Log Yt = Log a + t* Log b 
and Compound Annual Growth Rate (CAGR) is given by: 

CAGR (%) = {Antilog (Log b) – 1} * 100 

Where, 

b = antilog of slope of area/ production/ productivity
Regression coefficient was tested for significance by using student’s t-test. 

Instability index 

Coefficient of variation (CV), is the simplest method for calculating instability of crop. However, it does not explain the instability of time series data properly (Bhusanar et. al.). Therefore, as against that Cuddy Della Valle index has been used to estimate degree of instability (Babasaheb et. al. 2025). The equation is as follows: 
CDVI = CV * [image: image2.png]



Where, 

CDVI =Cuddy-Della Valle Instability index (percent) 

CV = Co-efficient of variation (percent) [CV= (standard deviation /mean) x 100] 

Adj.R2 = Adjusted coefficient of determination from a time trend regression. 

The instability index interpreted as, 
Low Instability: 0 to 15%, 

Medium Instability: 15 to 30%. 
High Instability: Above 30%.

4. Result and Discussion


4.1 Groundnut scenario of World

Table 1 and figure 1 shows area, production and productivity of groundnut in the world. Globally, China leads in groundnut production with 183.08 lakh tonnes, followed by India with 102.44 lakh tonnes, Nigeria with 46.08 lakh tonnes, the United States of America with 28.98 lakh tonnes, Sudan with 23.55 lakh tones, Senegal with 16.78 lakh  tones, Myanmar with 16.01 lakh tones and Argentina with 12.67 lakh tonnes. China and India share was 34 and 19 per cent of the total world production of 539.27 lakh tonnes in 2021-22.
Table 1. Groundnut production in the World

	Sr. No
	Country
	Production (lakh tonnes)
	Share in %

	1
	China
	183.08
	34

	2
	India
	102.44
	19

	3
	Nigeria
	46.08
	9

	4
	USA
	28.98
	5

	5
	Sudan
	23.55
	4

	6
	Senegal
	16.78
	3

	7
	Myanmar
	16.01
	3

	8
	Argentina
	12.67
	2

	9
	Others
	109.68
	20

	
	Total
	539.27
	100


Source: indiastat.com 
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Figure 1: Groundnut production in the World (2021-22) 
4.2 Groundnut scenario in major groundnut producing states of India 

The table 2 and figure 2 revealed the area, production and yield of groundnut in major producing states of India. It shows that the area under groundnut was significantly varies across the states. Gujarat is the leading groundnut producer, with 1763 thousand hectares. Favorable climate, fertile soil, extensive irrigation facilities and well-established agricultural infrastructure is the dominant factors in Gujrat (Ghadiya and Maheta, 2018) Rajasthan is the second largest groundnut cultivator state in term of area with 805 thousand hectares.  Andhra Pradesh and Karnataka also have considerable areas under groundnut cultivation with 594 and 465 thousand hectares respectively. Area under groundnut in Maharashtra is the rank seventh with 389 thousand hectares.  

Groundnut production is directly related to the area under cultivation and also depends on factors such as geographical as well as socio economic condition of farmers such as soil fertility, climatic conditions, availability of irrigation, farming technology and farming practices. Gujarat is the leading state of groundnut production contributing 4531 thousand tonnes. This high production aligns with its large area under groundnut cultivation. Tamil Nadu is the second largest producer with 1934 thousand tonnes, even though having less area under cultivation compared to Gujarat. This indicates that the Tamil Nadu has favorable conditions for groundnut farming, such as efficient irrigation systems, fertile soil, which helps boost production levels. The states of Karnataka and Maharashtra having 912 and 797 thousand tonnes respectively, which is quite high compare to its area under cultivation. 

Crop yield is a key metric for evaluate agricultural efficiency, representing the output of per unit of land (Gaike and Baisane, 2024). Gujarat has the highest yield among the major groundnut producing states of India, with 257 quintals per hectare, followed by Tamil Nadu with 260 quintals per hectare. This high yield is the result of advanced farming techniques as well as suitable weather conditions. As compare to area Telangana has high yield of 245 quintals per hectare, which is higher than several other states such as Madhya Pradesh and Karnataka. Maharashtra has lower yield than the top producers, with 132 quintals per hectare.

Table 2 Area, Production and Yield of major groundnut Producing States of India 

	State
	Area (000 hectares)
	Production (000 tonnes)
	Yield (quintal/Ha)

	Gujarat
	1763
	4531
	257

	Rajasthan
	805
	581
	240

	Andhra Pradesh
	594
	600
	101

	Karnataka
	465
	912
	125

	Madhya Pradesh
	389
	335
	205

	Tamil Nadu
	351
	1934
	260

	Maharashtra
	254
	797
	132

	Telangana
	103
	253
	245


Source: https://data.desagri.gov.in/website/crops-apy-report-web
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Figure 2: Area, Production and Yield of major groundnut producing states of India

4.3 Groundnut scenario in Maharashtra 

Figure 3 shows that temporal trend of groundnut area, production and productivity in Maharashtra. During the period of investigation area and production of groundnut decline dramatically. The highest area and production of groundnut was recorded in 1998-99 (542.5 thousand ha and 667.3 thousand tonnes respectively), while the lowest was recorded in 2018-19 (244.17 thousand ha and 238.63 thousand tonnes respectively). Both the trend line shows cyclical variation from the year 2001-02. The area under groundnut was declined because of it place occupied by soyabean (Wani et. al. 2024). The trend line of productivity shows upward from 2020-21 onward. It is the result of changes in framing technology (Buddolla et. al. 2025). During the last twenty five year lowest productivity was recorded in 2000-01 (96 quintal/ha). 
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Figure 3: Area, Production and Yield of groundnut in Maharashtra

4. 4 Compound Annual Growth Rate

Trends in Area

Trend analysis provides the rate of change of particular variables during the period of reference. During the period of investigation (1998-99 to 2022-23), the compound annual growth rate of area have show negative trend (fig.4). Table 3 shows compound annual growth rate of area is -2.58 percent, which is significant (R2 = 0.774) at the 5% level of significance. The finding supports the study of (Misra, 2017).  
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Figure 4: Area trend of groundnut in Maharashtra

Trends in Production

Figure 5 depict long-term production analysis shows negative slope with decreasing trends over time. The compound annual growth rate is -2.08 percent (table 4), which is statistically significant (R2 =0.548) at the 5% level of significant. It indicates groundnut production of Maharashtra has declined over the last twenty five year. Similar findings recorded in another study (Shruthi et. al. 2017).
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Figure 5: Production trend of groundnut in Maharashtra

Trends in Productivity

Figure 6 shows over the period of twenty five year the total compound annual growth rate of productivity of groundnut have recorded positive trend. The compound annual growth rate of productivity is 0.51 percent (table 4), which is statistically not significant. It indicates that during the last twenty five year groundnut productivity is not increase significantly. The findings support the another study (Datarkar et.al. 2015).  
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Figure 6: Productivity trend of groundnut in Maharashtra

Table 3 Statistics summary of area, production and productivity of groundnut in Maharashtra 

	Statistics
	Area
	Production
	Yield

	STDEV
	82.08
	88.74
	11.14

	Mean
	367.58
	415.41
	113.76

	CV
	22.33
	21.36
	9.79

	CDVI
	10.52
	14.88
	9.26

	CAGR
	-2.58%
	-2.08%
	0.51%


Source: Compiled by authors
4.5 Instability Analysis

The instability is determine whether the growth performance for the variable under study was stable or unstable over time (Singh et.al. 2022). Instability is the important decision tools that capture the degree of uncertainty and risks involved in farm production and adversely affect farmer’s decisions to selection of crop, adopt modern technologies and investment in farming (Bansal and Singh, 2020). Instability in production also affected price stability. 

 The instability in area, production and productivity of groundnut in Maharashtra for the study period was worked out and shown in Table 3. The findings of instability analysis show that low instability in area, production and productivity of groundnut recorded in Maharashtra, which is 10.52%, 14.88% and 9.26% respectively. 
5. Conclusion

India stands second in groundnut production in the world, while Gujarat is the rank first in area, production and productivity of groundnut in India. Maharashtra is the far behind among major groundnut producing states of India. The study reveals that groundnut showed a negative growth rate in area and production but positive growth in yield in Maharashtra. The instability in area, production and yield of groundnut is low. It highlights the fact that area under groundnut is shrinking and production also declined. Productivity of groundnut is slightly increase in recent years. There is need to expand the area under cultivation by applying modern farming technology and high yielding varieties of seed to stabilize and enhance groundnut production.
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