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ABSTRACT
Chickpeas (Cicer arietinum) are a type of legume widely consumed around the world. They are rich in protein, fiber, complex carbohydrate, iron, folate (vitamin B9), magnesium, potassium, phosphorus and zinc. They are a nutritious, versatile food that fits well into many diets. The demand for chickpea in the market is expanding gradually. So, this study focused on the growth performance and instability analysis of chickpeas for the period 2005 to 2024.The secondary data like area, production and productivity were collected from publications like APEDA, Agricultural statistics at a glance and Indiastat. This study indicated that the area, production and productivity has increasing trend over the entire period. The evaluated CII (Coppock instability Index) revealed that the area had the lowest instability whereas production and productivity had the highest instability. Henceforth, government should stand firm with farmers providing support and resources to ensure a bountiful harvest and a prosperous future. 
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1. Introduction      

Chickpea is also known as Bengal gram, Channa and Garbanzo bean. Cicer arietinum belongs to fabaceae family. India (68.7 per cent), Pakistan (4.1 per cent), Turkey (4.1 per  cent) and Myanmar (4.1 per cent) are the major chickpea producing countries (Reddy et al., 2007). Major Chickpea producing states in India are Maharashtra (25.97 per cent), Madhya Pradesh (18.59 per cent), Rajasthan (20.65 percent), Gujarat (10.10 per cent) and Uttar Pradesh (5.64 per cent) (Gaur et al., 2015). In 2024-2025 the area under chickpea cultivation in India was 10.5 million hectares. Chickpea production was estimated to be around 11.04 million hectares and productivity is estimated around 12.2 million tonnes (Phiri et al., 2023). 

However, chickpea production in India is often challenged by several abiotic and biotic stresses. These include drought, extreme temperatures, salinity, poor soil fertility, pests and diseases. Inadequate access to improved seed varieties and limited irrigation facilities further constrain productivity. These factors often lead to fluctuations in yield and instability in chickpea cultivation, particularly in certain regions where agricultural infrastructure is underdeveloped. Many small and marginal farmers rely on traditional practices and face significant risks from changing climatic conditions, market price fluctuations, and lack of infrastructure. These challenges can affect not only production levels but also farmers' livelihoods (Birthal et al., 2014). Therefore, a deeper understanding of the crop's growth trends and the reason behind instability is crucial. It helps researchers, policymakers and agricultural planners make informed decisions to safeguard production and improve productivity in the long term. With India being one of the leading producers of chickpea, ensuring stability in its cultivation is key to national food security and farmer welfare (Ali & Kumar, 2009). Given its economic and nutritional importance, a detailed study on the growth performance and instability in chickpea production is essential. Understanding these dynamics helps in formulating policies and strategies to enhance yield stability, promote sustainable farming, and ensure food security (Reddy et al.,2007). So, this study analyzes the Growth Performance and Instability of Chickpea in India.

In addition to environmental constraints, several socio-economic factors significantly influence chickpea production in India. Limited access to institutional credit, fluctuating market prices, inadequate storage facilities, and the absence of timely government interventions often discourage farmers from expanding or investing in chickpea cultivation. The Minimum Support Price (MSP), though declared annually, does not always translate into actual procurement, especially in remote areas where procurement centers are sparse. As a result, farmers are frequently forced to sell their produce at lower prices to private traders, impacting their income and reducing the crop’s overall profitability. (Kulkarni et Al.,2020)

Moreover, regional disparities in productivity are a growing concern. While states like Maharashtra, Madhya Pradesh, and Rajasthan show relatively higher production levels due to better infrastructure and support systems, several eastern and southern states lag behind due to lack of awareness, extension services, and agro-climatic constraints. Bridging this gap through targeted interventions and location-specific strategies is essential to achieve balanced growth in chickpea cultivation across the country. (Singh et al.,2018)

The integration of research and technology, such as improved seed varieties, precision farming tools, and real-time weather advisories, has the potential to revolutionize chickpea farming. However, adoption levels remain low among small and marginal farmers due to lack of awareness, training, and affordability. Government schemes and public-private partnerships must focus on technology dissemination and capacity building to empower farmers at the grassroots level (Joshi et al., 2021). 

Given the rising demand for pulses in the domestic and international markets, enhancing chickpea productivity is not just a matter of food security but also of economic opportunity. India’s efforts to reduce import dependency on pulses heavily rely on stabilizing and improving the productivity of crops like chickpea. Therefore, a comprehensive understanding of production trends, variability, and the underlying causes is essential for shaping evidence-based policies and long-term strategic planning (Reddy et al.,2022). So this study focused on the growth performance and Instability analysis in India. 

2. Methodology 
 2.1 Compound Growth Rate 
	The Compound Growth Rate (CGR) was computed to examine the trends in the area, production and productivity of Chickpea in India using time series data from 2010 to 2023. The formula applied for this estimation, as outlined by Muthulakshmi et al., (2022), is :
                                                  Y= a bt Ut 
Where:
Y = Dependent variable (area, production and productivity of Chickpea in year t)
a = Intercept
b = Regression coefficient
t = Time period (from 2005 to 2025)
Uₜ = Error term for the year t
To facilitate estimation, the equation was transformed into a log-linear form as follows:
                                      log Yt = log a + t log b + log Ut
2.2 Instability Analysis

The instability in the area, production and productivity was analyzed using two different measures of variability — the Coefficient of Variation and the Cuddy-Della Valle Index (Muthulakshmi et al., 2024). 

2.2.1 Coefficient of Variation
The Coefficient of Variation (C.V.) is one of the simplest statistical measures used to quantify instability. However, it often exaggerates the degree of instability in time series data that exhibit a strong long-term trend. It is calculated using the formula:
                              C.V.= (Standard Deviation / Mean) ×100
2.2.2 Instability Index: Cuddy-Della Valle Index
To provide a more accurate assessment of instability in the area under chickpea cultivation, production, productivity, and value, the Cuddy-Della Valle Index was used. This index refines the Coefficient of Variation by adjusting for the influence of long-term trends, thereby offering a more dependable measure of variability in agricultural data. A lower value of the index indicates relatively stable trends, whereas a higher value reflects increased fluctuations. The index is calculated as:
                               Cuddy - Della Valle Instability Index (%) = CV√(1- R2) 
Where:
· C.V. = Coefficient of Variation (in percentage)
· R² = Coefficient of determination obtained from a time trend regression, adjusted for degrees of freedom.

The Ranges of CII are Given as Follows

Low instability = -5 to +5
Medium instability = ±5 to ±15
High instability = beyond ±15


3. Results and Discussion

In this study area, production and productivity of chickpea for the year 2005 – 2024 were splitted into Period I (2005 – 2014) and Period II (2015 – 2024).

Table 1 Compound annual growth rate of chickpea

	Particulars
	Period I (2005 – 2014)
	Period II (2015 – 2024)

	Area
	3.26 
	1.93 

	Production
	5.2 
	6.11 

	Productivity
	1.86 
	3.04 



Table 1 presents the Compound Annual Growth Rate (CAGR) of chickpea in terms of area, production, and productivity for two distinct periods: 2005–2014 (Period I) and 2015–2024 (Period II). The data reveals that while the growth rate of the area under chickpea cultivation declined from 3.26% in Period I to 1.93% in Period II, the production and productivity witnessed substantial improvements. The reduced growth rate in area may be attributed to factors such as declining soil fertility in traditional chickpea-growing regions, climate variability (Ali et al,2007) and shifting cropping patterns among farmers seeking more profitable or less risky alternatives ( Joshi et al ,2004).

 Despite this decline, the production growth rate increased from 5.2% to 6.11%, indicating a significant improvement in output efficiency. This can be largely credited to the impact of improved varieties, widespread adoption of scientific crop management practices, and strong institutional support, including the implementation of government schemes that promote pulse cultivation (Bantilan et al, 2010).

 Productivity, which measures output per unit area, also saw a noteworthy increase from 1.86% in Period I to 3.04% in Period II. This improvement reflects technological advancements, better-quality seed distribution, enhanced pest and disease control measures, and the increased use of organic inputs and micro-nutrient application (Gupta et al,2012) The higher growth in productivity, despite slower expansion in cultivated area, indicates a transition toward more intensive and efficient production systems. This shift is essential for meeting the rising demand for pulses while addressing the challenges of land scarcity and environmental sustainability ( Parthasarathy Rao et al ,2016)



Table 2 Coppock Instability Index for area cultivated for chickpea, Production and Productivity of chickpea
	
	Particulars
	Period I (2005 – 2014)
	Period II (2015 – 2024)

	Area
	41.45
	39.92

	Production
	44.15
	47.04

	Productivity
	39.63
	41.68


From Table 2, it is observed that the Coppock Instability Index for area, production, and productivity of chickpea varied between the two periods. During Period I (2005–2014), the instability index for the area was 41.45, indicating a relatively high fluctuation in the area under chickpea cultivation. This may be attributed to inconsistent rainfall patterns, market price volatility, and changing crop preferences by farmers. In Period II (2015–2024), the instability in area declined slightly to 39.92, suggesting a marginal improvement in the stability of land allocation for chickpea, possibly due to policy support and awareness programs encouraging pulse cultivation (Saxena et al,2006)

In the case of production, the instability index reduced from 44.15 in Period I to 47.04 in Period II. Although this appears to be an increase, it may reflect greater sensitivity to factors like weather conditions and input availability during Period II, despite technological advancements and support measures. The variation might also be due to uneven adoption of improved practices across regions (Chand et al,2013)

For productivity, the instability index increased from 39.63 in Period I to 41.68 in Period II. This indicates that even though there was an overall rise in productivity, fluctuations in yield persisted. Factors contributing to this may include erratic monsoons, regional soil health disparities, input cost variations, and pest/disease outbreaks (Reddy et al,2010). The rise in productivity instability highlights the need for more consistent access to improved seeds, irrigation facilities, and integrated pest management to ensure yield stability over time (Shiv Kumar et al,2015).


Fig 1 represents the trend in area, production and Productivity of chickpea in India.



 
Fig 1 illustrates the temporal trends in the area, production, and productivity of chickpea in India from 2005-06 to 2024-25. The area under chickpea cultivation, represented by the blue bars, has shown a steady increase over the years, indicating greater adoption of chickpea farming across various states. Notably, there was a significant rise in area post-2010-11, which may be attributed to improved access to quality seeds and increased governmental focus on pulse cultivation (Chauhan et al, 2005)

Similarly, the red bars representing production also depict a rising trend, with certain years showing sharp spikes, particularly in 2022-23, which may be due to favorable climatic conditions or bumper harvests (Vittal et al,2003). However, some fluctuations are observed, which may point to climatic vulnerabilities or pest and disease outbreaks during specific seasons ( Vichotor et al,2023)

The green line shows productivity (measured in kg/ha), which reflects yield efficiency. Productivity has generally improved over time, although there are noticeable dips and peaks, with a particularly steep increase in 2023-24, suggesting possible technological or varietal breakthroughs in that year. The recent upward trend in productivity indicates that farmers are not only expanding chickpea cultivation but are also achieving better output per hectare, possibly due to advancements in agronomic practices, irrigation, and use of biofertilizers or bioformulations (Kumar et al,2022)

CONCLUSION 
The study of chickpea growth and instability in India shows both success and challenges. On the positive side, chickpea farming has grown well in recent years. More farmers are choosing to grow it because of better seeds, farming methods and government support. This has led to more land under chickpea cultivation and an increase in production in many states like Madhya Pradesh, Maharashtra and Rajasthan. But at the same time, this growth has not been stable everywhere. In many regions, especially those that depend on rainfall, chickpea yields go up and down due to uncertain weather, drought, or poor access to water. This creates stress for farmers, especially small and marginal ones who cannot afford to take risks. Sometimes, even if the crop is good, prices in the market are low, which affects farmers’ income. So, while chickpea is growing overall, the instability in yield and production is a major concern. To fix this, we need to focus on stable, drought-resistant varieties, better irrigation, timely farming advice, and good support prices. If these steps are taken, chickpea farming in India can become more reliable and rewarding for farmers. In simple terms, chickpea is doing well—but to make sure this success lasts, we must protect it from the ups and downs caused by climate and market problems. Only then will farmers feel truly secure and confident to grow more.

Furthermore, to ensure long-term sustainability, there is a need for better infrastructure in storage and transportation. Many times, post-harvest losses reduce the actual benefit farmers can gain. Government policies must also focus on decentralizing procurement centers so that even farmers in remote areas can access MSP without depending on private traders. Extension services should be strengthened to provide real-time weather alerts, pest and disease management strategies, and training in climate-smart agriculture. Promotion of farmer-producer organizations (FPOs) can empower smallholders by improving collective bargaining power, reducing input costs, and enhancing access to markets. Finally, more investment is needed in agricultural research focused on pulse crops like chickpea to develop resilient varieties and improve farming techniques. Addressing these areas holistically can ensure that chickpea cultivation not only thrives but also contributes meaningfully to food security, farmer income, and rural development in India.
In addition to these strategies, encouraging youth participation in agriculture through skill development programs can revitalize interest in chickpea farming. Special awareness drives and mobile-based advisory platforms can make technical knowledge more accessible to remote farming communities. Moreover, linking farmers with agro-industries can open avenues for value addition, such as processing chickpeas into flour or snacks, increasing profitability. Gender-inclusive policies should also be promoted, as women play a vital role in pulse cultivation and post-harvest operations. When all these elements work together—research, support systems, education, and market linkage—the chickpea sector can become a model of stable and inclusive agricultural growth. The chickpea sector can become a model of stable and inclusive agricultural growth. This would not only uplift rural livelihoods but also enhance national food security, export potential, and sustainable agricultural development in the long term.
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Trends in area,production and productivity of chickpea in India
Area(million ha)	2005-2006	2006-2007	2007-2008	2008-2009	2009-2010	2010-2011	2011-2012	2012-2013	2013-2014	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	2019-2020	2020-2021	2021-2022	2022-2023	2023-2024	2024-2025	6.71	6.93	7.49	7.89	8.17	9.2100000000000009	8.32	8.52	9.93	8.25	8.39	9.6300000000000008	10.56	9.5500000000000007	9.68	9.99	10.91	11.1	10.5	10.34	Production(million tonnes)	2005-2006	2006-2007	2007-2008	2008-2009	2009-2010	2010-2011	2011-2012	2012-2013	2013-2014	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	2019-2020	2020-2021	2021-2022	2022-2023	2023-2024	2024-2025	5.47	5.6	6.33	7.05	7.48	8.2200000000000006	7.7	8.83	9.5299999999999994	7.33	7.06	9.3800000000000008	11.37	9.94	11.08	11.91	13.75	18.100000000000001	12.3	11.68	Productivity(kg/ha)	2005-2006	2006-2007	2007-2008	2008-2009	2009-2010	2010-2011	2011-2012	2012-2013	2013-2014	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	2019-2020	2020-2021	2021-2022	2022-2023	2023-2024	2024-2025	815	808	845	895	915	895	912	1036	960	889	840	974	1077	1041	1142	1192	1147	1260	1012	1248	







