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ABSTRACT
This study examines the growth trends of agriculture in UT of Jammu and Kashmir (J&K) from year 1980 to 2020. The study was conducted during the academic year 2021-22 at Skuast-k Shalimar. The research study is exclusively based on secondary data. It investigates the factors influencing the growth of major crops, identifying areas of strength and weakness and  employs log linear production function (Log Yt = A + Bt) for computing compound annual growth rate (CAGR)  to assess the performance of the agricultural sector. The findings reveal significant increases in wheat production and productivity, moderate growth in rice and maize. Moreover, technological progress, high-yielding varieties, and efficient capital equipment drive growth, while demand-supply gaps, input availability, and policy interventions hinder sustainable development. This study underscores the need for targeted interventions to boost agricultural productivity and resilience in UT of  J&K.
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INTRODUCTION
"Agriculture" stems from the Latin words "Ager" and "Culture," which represent "land or field" and "cultivation," respectively. It is the science and art of growing crops and raising livestock for economic purpose. Agriculture is one of the oldest and most important human pursuits. It represents a watershed moment in human civilization's history. Agriculture  is critical in supplying food, income and work, particularly to the rural people of a country's economy. The agricultural sector's full potential and productive capacity, as well as its contribution to overall economic and social development, can be developed to accomplish considerable progress in fostering economic growth, eliminating poverty and enhancing food security. As a result, a strong and thriving food and agricultural system is a critical pillar in the overall economic growth and development strategy. 
            Agriculture is the economic backbone of India. It is a growing market in which different ways of life and business activities are merged. Main focus of agriculture is provision for food security, production maximisation and diversification it from self-reliance to profitability. It provides livelihood and makes connectivity within the country (Usman, 2016). Agriculture is regarded as the primary sector of the Indian economy, with forward and backward links to the secondary and tertiary sectors. Agriculture's contribution of GDP has surpassed nearly 20 per cent for the first time in 17 years, making it the only bright point in GDP performance in 2020-21 (Economic Survey, 2020-21). 
          The union territory of Jammu and Kashmir is primarily dependent on agriculture. Nearly 70 per cent of the population relies on agriculture for their livelihood, either directly or indirectly. The main crop of Kashmir is rice followed by wheat and maize, and account for 84 percent of the UT’s total cropped area. Inferior cereals and other account for the remaining 16 percent. On the top of that, the UT’s favourable climatic conditions  offer enormous potential for agriculture and such favourable agroclimatic conditions boost sector’s potential making it the biggest emerging segment of  the nation.
METHODOLOGY
The present study is based on secondary data collected from Directorate of Economics and Statistics, Jammu and Kashmir. Different periods of study have been considered according to availability of decadal data of agriculture sector. The  time-series data ranging from 1980-81 to 2019-20 have been taken.
To achieve the objective of the  study,  statistical approach  compound annual growth rate  (GACR) was used for data analysis and interpretation. The compound annual growth rate   was computed based on the time series data on area, production and productivity of the major agriculture crops (rice, wheat, maize and pulses) of Jammu and Kashmir UT.
By using log-linear production function compound growth rates were estimated to study the percentage increase or decrease in the selected parameters. The following exponential growth function was used:
[bookmark: _Hlk184825775]Log Yt = A + Bt
Where; 
	B= Log (1+ r) and r = antilog B-1
	 Percentage rate of compound growth per annum will be calculated as: 
CAGR (%) = r = (Antilog B-1) × 100

          

 RESULTS AND DIUSCUSSION
The experimental findings of the  study are presented below	.
         The agricultural sector in Jammu and Kashmir exhibited a mixed and un-even growth pattern  across major crops during the period 1980-2020. The overall trend indicated that while the sector progressed the growth remained modest and highly fluctuating. Rice showed a fluctuating trend with low positive growth rates (area: 0.15 per cent CAGR, production: 0.20 per cent CAGR, productivity: 0.03per cent CAGR) The growth here is driven by technological interventions, institutional and other favourable  factors that influenced changes in area, production and productivity. The introduction and diffusion of high yielding varieties (HYVs) along with the adoption of system of rice intensification (SRI) and later direct seeded rice (DSR) methods marked major turning points that enhanced area and yield levels. Growth was further supported by increased fertilizer use and balanced nutrient management stabilized the yield. Moreover, interventions such as subsidized input supply, extension services and seed distribution programmes acted as major growth sources as well. However, the major sources of decline in area and output were urbanization and consistent conversion of paddy land to commercial properties. Expanding towns, construction of  residential colonies, commercial complexes, roads and public infrastructure increasingly encroached upon fertile paddy fields, particularly in districts Srinagar, Anantnag, Budgam and Baramulla. During this period conversion of agricultural land in to non- agricultural uses became more pronounced due to growing economic attractiveness of  commercial real estate compared to farming. Apart from land conversion, rising input costs and increasing climate variability also constrained rice growth in Jammu & Kashmir during 1980–2020. The steady increase in prices of fertilizers, pesticides, labour, and machinery made rice cultivation less profitable, discouraging farmers from maintaining or expanding their paddy fields. At the same time, recurrent climate stresses—such as erratic rainfall, drought spells, untimely floods, and temperature fluctuations—disrupted crop establishment and reduced yield stability. These combined economic and climatic pressures slowed the overall growth trajectory of rice, contributing to low or inconsistent gains in both production and productivity despite the availability of improved technologies. Wheat reflected appreciable growth (area: 0.50 per cent CAGR, production: 0.20 per cent CAGR, productivity: 1.72 per cent CAGR) The major contributors of growth during this period were mechanization, improved agronomical practices and government support. Gradual adoption of tractors, threshers and improved harvesting techniques improved farm efficiency. With intervention of new practices and methods farmers began to use better agronomic practices from sowing to harvesting stages which resulted in increase in yield per hectare. Also, high-yielding varieties, fertilizers, irrigation, and government initiatives like Minimum Support Price Policy (MSP) boosted the growth performance of wheat. However, across the years some fluctuations were observed especially in the area parameter of wheat in the last decade which was because of the fact  of crop diversification towards horticulture and high value crops. Farmers started shifting their wheat fields either fully or partially to fruit orchards which provided higher returns per hectare as compared to wheat. Alternatively limited  land holdings in UT meant that farmers had to choose more profitable crops and with rising input costs and climate risks for wheat horticulture became the preferred alternative. Maize presented a mismatch between area and production/productivity (area: -0.06 per cent CAGR, production: 0.23 per cent CAGR, productivity: 0.30 per cent CAGR). The overall sources of growth for maize during this period were not different from rice and wheat. Apart from the technological interventions, new practices, improved methods, awareness programmes , government initiatives etc the other major growth attributers of maize were suitability to hilly areas, diversified demand and multiple use characteristic. The strong agro-ecological suitability of maize in rainfed and hilly areas  enabling it to thrive well where other cereal crops may be less reliable. In addition to these maize commands major demand as a multi-use product to both hilly and plain residents of UT of Jammu and Kashmir. Moreover, the continuous research efforts on maize improvement programme from SKUAST-K and SKUAST-J focusing on high yielding varieties, nutrient management, cropping patterns etc  has cushioned maize cultivations against climate variability and soil constraints ensuring higher productivity per unit area. Therefore, during these decadal years, the sustained research and development had thus not only contributed to incremental growth in production but also enhanced the economic stability and reliability of maize as a  crop. Despite,  growth of this versatile  crop had reported a scenario of mis-match between area and output results. During some points across the decadal years increase in area did not resulted in increase in output and vice-versa. This was because the cultivation of maize in hilly areas did not receive proper attention from the extension and other field workers and there was always  less dissemination of  information flow, technical know-how and which resulted in adoption gaps. 















Table 1:   Trends in the area, production and productivity of rice of UT of 
                       Jammu and Kashmir
	Phase
	Year
	Area
(000 Ha)
	Production
(000 Qtls)
	Productivity
(000 Qtls)

	Phase I
	1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
	264.58
264.49
274.36
275.61
274.99
273.08
267.20
263.08
264.02
274.54
	5464
5507
5745
5930
5690
5871
5905
4208
5792
3662
	20.65
20.82
20.93
21.51
20.69
21.49
22.09
15.99
21.93
13.33

	CAGR (%)
	0.37
	-3.90
	-4.28

	Phase II
	1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
	274.49
277.29
273.07
273.01
271.11
273.08
273.33
275.75
274.45
250.63
	5769
5502
5052
5070
5806
5050
4290
5499
5077
3915
	21.01
19.84
18.50
18.57
21.41
18.49
15.69
19.94
18.49
15.62

	CAGR (%)
	-0.90
	-3.85
	-2.90

	Phase III
	2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
	244.05
249.80
236.02
259.82
250.04
259.01
252.52
263.25
257.63
259.89
	4153
4223
4214
5048
4928
5574
5546
5620
5637
5011
	17.01
16.90
17.84
19.42
19.70
21.52
21.96
21.34
21.88
19.28

	CAGR (%)
	0.63
	1.90
	1.26

	Phase IV
	2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
	261.35
262.17
261.66
271.49
276.42
304.50
283.40
273.58
262.01
280.51
	5077
5447
5456
5567
3450
6466
5725
6641
6161
5874
	19.42
20.77
20.85
20.50
12.48
21.23
20.20
24.27
23.51
20.94

	CAGR (%)
	0.70
	1.50
	0.80

	OVER ALL CAGR (%)
	0.15
	0.20
	0.03
























Source: Directorate of Economics and Statistics, Jammu and Kashmir


The table 1 shows the analysis of rice trends in Jammu and Kashmir from 1980-2020 reveals fluctuating patterns in area, production, and productivity. The area under rice showed a slight increase in Phase I (0.37 per cent CAGR), followed by a decline in Phase II (-0.90 per cent CAGR), and inconsistent increases in Phases III and IV (0.63 per cent and 0.70 per cent CAGR), resulting in an overall 0.15 per cent CAGR. Production varied more, with declines in Phases I and II (-3.90 per cent and -3.85 per cent CAGR), and increases in Phases III and IV (1.90 per cent and 1.50 per cent CAGR), yielding an overall 0.20 per cent CAGR. Productivit,y fluctuated between 19-21 qtls/ha, with negative growth in Phases I and II (-4.28 per cent and -2.92 per cent  CAGR) and non-negative growth in Phases III and IV (1.26 per cent and 0.80 per cent CAGR), resulting in an overall 0.03 per cent CAGR. These findings are similar with the findings of Kaloo and Choure (2015), Padder (2021), Raina and Sharma (2021) and Khan et al.,(2025).



















Table 2:   Trends in the area, production and productivity of wheat of UT of 
                    Jammu and Kashmir
	Phase
	Year
	Area
(000 Ha)
	Production
(000 Qtls)
	Productivity
(000 Qtls)

	Phase I
	1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
	201.98
200.09
212.78
212.73
225.04
224.01
238.67
242.67
225.06
235.74
	2047
2037
2262
1786
1684
2721
2120
2456
2630
2692
	10.13
10.18
10.63
8.39
7.47
12.14
8.88
10.12
11.68
11.41

	CAGR (%)
	1.60
	2.80
	1.20

	Phase II
	1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
	245.12
247.78
248.07
249.94
243.02
243.81
246.88
244.67
243.12
245.75
	2974
3110
3475
3521
4590
3992
4125
3965
3672
4343
	12.13
12.55
13.97
14.08
18.88
16.37
16.70
16.20
15.10
17.67

	CAGR (%)
	0.03
	3.95
	3.83

	Phase III
	2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
	280.96
259.60
248.30
254.66
252.78
252.83
266.11
278.30
278.72
288.94
	1487
3430
4055
4595
4782
4575
4983
4959
4835
2899
	5.29
13.21
16.33
18.04
18.91
18.09
18.72
17.81
17.34
10.03

	CAGR (%)
	0.30
	6.90
	6.61

	Phase IV
	2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
	290.72
296.17
292.38
292.07
320.97
281.87
290.30
299.33
288.39
243.93
	4463
5003
4646
6018
3143
5449
5485
6402
6718
4883
	15.35
16.89
15.89
20.60
9.79
19.33
18.89
21.38
23.29
20.01

	CAGR (%)
	-1.74
	0.90
	2.70

	OVER ALL CAGR (%)
	0.50
	2.20
	1.72



























                                Source: Directorate of Economics and Statistics, Jammu and Kashmir


	
The table 2 depicts the trend in wheat area, production, and productivity in Jammu and Kashmir from 1980-2020 was analysed using compound annual growth rate (CAGR). The area showed an increasing trend, with Phase I exhibiting a slight increase (1.60 per cent CAGR), Phase II a negligible decrease (0.03 per cent CAGR), Phase III fluctuating growth (0.30 per cent CAGR), and Phase IV inconsistent growth (-1.74 per cent CAGR). The overall CAGR was 0.50 per cent. Wheat production inclined towards an increasing trend, except for noticeable declines in certain years. Phase III saw remarkable decreases in production in its initial and final years, while Phase IV showed increases with slight declines. The production CAGR for Phases I-IV were 2.80, 3.95, 6.90, and 0.90 per cent, respectively, with an overall CAGR of 2.20 per cent. Productivity increased at a slower rate, with declines in area and production affecting it. The productivity CAGR for Phases I-IV were 1.20, 3.83, 6.61, and 2.70 per cent, respectively, with an overall CAGR of 1.72 per cent. These findings are in line with the findings of  Bhagat et al. (2022) and Nikzad et al.,(2024)















Table 3: Trends in the area, production and productivity of maize of UT of
                  Jammu and Kashmir
	Phase
	Year
	Area
(000 Ha)
	Production
(000 Qtls)
	Productivity
(000 Qtls)

	Phase I
	1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
	275.19
278.56
272.88
276.07
281.57
286.98
288.96
292.60
292.22
295.04
	4933
4613
4069
4626
4551
4939
5192
2980
4416
4818
	17.92
16.56
14.91
16.75
16.16
17.21
17.96
10.18
15.11
16.32

	CAGR (%)
	0.70
	-0.24
	-0.93

	Phase II
	1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
	294.90
287.17
300.47
298.58
294.98
303.87
304.88
310.88
312.43
317.30
	4440
5043
4910
5566
4678
5360
4544
4409
4539
4712
	15.05
17.56
16.34
18.64
15.85
17.63
14.90
14.18
14.52
14.85

	CAGR (%)
	0.73
	0.60
	-0.13

	Phase III
	2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
	330.21
326.48
329.46
321.19
322.70
320.92
323.60
302.44
315.81
311.02
	5258
5381
4651
5326
4922
4535
4869
4745
6331
4870
	15.92
16.48
14.11
16.58
15.25
14.13
15.04
15.68
20.04
15.65

	CAGR (%)
	-0.60
	-0.76
	-0.17

	Phase IV
	2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
	308.22
314.03
310.91
298.68
298.87
293.86
295.17
302.51
262.35
268.67
	5277
5050
5123
5305
3600
5237
5411
5462
5744
5414
	17.12
16.08
16.47
17.76
12.04
17.82
18.33
18.05
21.89
20.15

	CAGR (%)
	-1.36
	0.26
	1.64

	OVER ALL CAGR (%)
	-0.06
	0.23
	0.30


  Source: Directorate of Economics and Statistics, Jammu and Kashmir



In table 3 maize trends in Jammu and Kashmir (1980-2020) were analyzed using compound annual growth rate (CAGR). Area growth varied across phases: Phase I showed a slow increase (0.70 per cent CAGR), Phase II increased (0.73 per cent CAGR), Phase III declined (0.60 per cent CAGR), and Phase IV declined sharply (-1.36 per cent CAGR). The overall area CAGR was -0.06 per cent. Production trends contradicted area trends, declining in Phases I and II, and increasing in Phases III and IV, with a bumper crop in 2008-09, indicating a "mismatch situation" between area and production. Production CAGR for Phases I-IV were -0.24, 0.60, -0.76, and 0.26 per cent, respectively, with an overall CAGR of 0.23 per cent. Productivity growth followed production trends, with Phase IV showing maximum growth (1.64 per cent CAGR) and Phase I the least (-0.93 per cent CAGR). The overall productivity CAGR was 0.30 per cent. These findings are in accordance with Romshoo et al.(2020) ,Buttar et al (2023) Nasseer et al.,(2024) and Kumar et al.,(2025).

CONCLUSION

The analysis of crop-wise growth trends in Jammu and Kashmir (1980-2020) reveals varying patterns. Wheat showed significant growth (0.47 per cent area, 2.20per cent production, 1.72 per cent productivity), while rice and maize experienced modest growth. The increase in the parameters (area, production and productivity) of these major crops could be because of the possible reasons like technological progress over time, use of high yielding varieties, efficient capital equipment, expansion of farming knowledge These findings highlight the need for targeted interventions like addressing the problem of demand-supply gap, timely availability of agricultural inputs, policy interventions, proper training and practices, frontline demonstrations about new and improved technology area expansion to boost production and sustain growth in  crops, ensuring a resilient agricultural sector in Jammu and Kashmir.


Way Forward / Suggested Measures:
1. Expansion of Extension Services: Strengthen the reach of agricultural extension officers and field workers, especially in remote and hilly areas, to provide timely technical guidance and advisory services.
2. Mechanization and Modern Technology Adoption: Encourage mechanized sowing, harvesting, and post-harvest processing to improve efficiency and reduce labor dependency in cultivated areas.
3. Use of High-Yielding and Climate-Resilient Varieties: Encourage adoption of crop varieties suited to local agro-climatic conditions, including early-maturing, disease-resistant, and drought-tolerant types.
4. Integration of AI and Digital Technologies: Utilize AI-driven tools, remote sensing, and precision agriculture to monitor crop health, optimize irrigation, and forecast pest/disease outbreaks for timely intervention.
5.  Farmer Awareness and Capacity Building: Conduct regular training programs, on-field demonstrations, and workshops to educate farmers about modern agronomic practices, soil fertility management, and crop diversification.
6.  Improved Access to Inputs and Resources: Ensure timely availability and affordability of quality seeds, fertilizers, bio-inputs, and plant protection chemicals in remote regions.
7. Market Linkages and Value Addition: Develop better post-harvest storage, processing, and transportation facilities to reduce losses, improve profitability, and incentivize adoption of improved practices.
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