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Abstract
This study was conducted in 2024–25 to assess farmers’ awareness, opinions, and strategies regarding water table changes in Haryana, India. The principal objectives were to gauge knowledge about causes, identify strategies for managing groundwater, and appraise adoption of energy-smart technologies. Data were collected from 80 randomly sampled farmers across four villages in the Bhattu Kalan block of Fatehabad district through structured interviews. Statistical tools including mean, frequency, percentage, and rank order were used for analysis. The results indicated high awareness of both causes and potential mitigation strategies for water table changes among respondents. A majority adopted surface irrigation, highlighted concerns over increasing rice cultivation, and recognized the need for crop diversification. New technologies like mobile solar systems and e-power tillers received strongly positive opinions. Extension agency contact and mass media, particularly mobile and internet platforms, were central in information dissemination. The findings imply an urgent need for integrated, community-led resource management and continuous extension support to enhance sustainability in water use and ensure groundwater conservation.
Keywords
Groundwater Management, Socio-Economic Factors, Awareness, Water Table, Irrigation, Haryana
Introduction
Sustainable management of groundwater is a critical concern across India’s northwestern agricultural landscapes, notably in Haryana, where the reckless expansion of tube wells, rice-centric cropping, and steady urbanization threaten aquifer stability (Moench et al., 2011; JGU, 2021; Malik et al., 2014; Gangwar et al., 2022; Deb et al., 2024; Central Ground Water Board, 2022). In the past two decades, over 64 billion cubic meters of groundwater have been lost in Punjab and Haryana, with Fatehabad among the most affected districts (Times of India, 2024). Several studies highlight over-extraction, inefficient irrigation, water-intensive seeds, and canal seepage as major contributors to decline (Varua et al., 2017; Jaiswal et al., 2017; Jain & Singh, 2020; Kashyap & Agarwal, 2021; Kumar et al., 2021b). 
States such as Haryana are adopting various policy and technology-based countermeasures including regulated electricity connections, crop diversification incentives, community-managed water harvesting, and extensive extension education (Government of Haryana, 2024; Sharma & Singh, 2023; Rohila et al., 2021). Evidence shows that farmer awareness and action depend not only on technical know-how, but also on social networks, perceived risks, and direct contact with extension professionals (Ali Golam Torab, 2018; Mishra & Singh, 2022; Rai & Singh, 2022; Yadav & Yadav, 2022; Kumar et al., 2021; Singh et al., 2022; Shelar et al., 2022). Digital communication, media, and mass campaigns (e.g., “Jal Shakti Abhiyan”) have also expanded their influence, fostering greater dialogue around sustainable resource use (Kumar et al., 2016; Thankachan & Kirubakaran, 2014; Sharma & Singh, 2023; Yadav et al., 2019). 
Yet, evidence points to large heterogeneity in conservation uptake within and between districts due to differences in education, agro-climatic risk, resource endowments, and local leadership (Rajput & Sharma, 2024; Rohila et al., 2021; Shelar et al., 2022; Singh & Aggarwal, 2023). Therefore, context-specific research is essential to guide extension planning, farmer education, and adaptive resource management in water-stressed environments (Kumar et al., 2021a; Rohila et al., 2014; Singla & Kaur, 2021; Jain & Singh, 2020). 
The present study focuses systematically assess farmers’ perspectives regarding the causes, consequences, and management strategies for water table changes and to determine the impact of extension and communication interventions on adaptive behaviors.
Methodology
The study was carried out in the Fatehabad district of Haryana State during the agricultural year 2024–25. Among seven blocks, Bhattu Kalan block was purposively chosen due to its significant decline in water table attributed to increased rice cultivation and over-extraction of groundwater. Random sampling was employed to select four villages: Ban Mandori, Banawali, Bhattu Kalan, and Pili Mandori. From each village, 20 farmers were randomly selected, yielding a total sample size of 80 respondents.
A structured interview schedule was prepared after a thorough review of literature and in consultation with subject matter specialists. The schedule encompassed socio-economic background, awareness about water table changes, opinion on causes and technological interventions, extension contact, mass media exposure, farming practices, and strategies adopted for water table management. Data were collected by direct interviews with the selected farmers.
Statistical analysis included descriptive measures such as mean, frequency distribution, and percentage. Ranking was performed based on Weighted Mean Score (WMS) to identify the relative importance of technologies, extension sources, mass media, strategies, and adopted practices. The data were carefully checked for consistency and outliers before analysis. All calculations conformed to SI units and standard survey methodology. Ethical considerations, including anonymity and voluntary participation, were maintained throughout the study.
Results and Discussion:
Socio economic status of respondents
Table 1: Age of the respondents 							     (n=80)
	Age
	Frequency
	% age

	Young age (upto 35)
	22
	27.50

	Middle age (36 to 50)
	44
	55.00

	Old age (above 50)
	14
	17.50


The data in Table 1 revealed that about one forth (27.50%) of respondents were of young age group followed by middle age (55.00%) and young age group (17.50%).
Education level of respondents
Table 2: Education level of respondents  						    (n=80)
	Education
	Frequency 
	Percentage

	Illiterate
	05
	06.25

	Primary school
	06
	07.50

	Middle school
	07
	08.75

	High school
	22
	27.50

	10+2
	22
	27.50

	Graduate 
	14
	17.50

	Post-graduate
	05
	05.00


The data regarding the educational qualification of respondents is concerned the data in Table 2 showed that 06.25 per cent of respondents had no schooling education i e. illiterate and 7.50 per cent of them were of primary schooling, as for as middle school education of respondents is concerned only 8.75 Per cent of them were of middle school education. As for as high schooling and 10+2 level schooling is concerned, an equal number (27.50 %) of respondents had high school and 10+2 level of education. Only 17.50 per cent of respondents were of graduate and very few of them (5.00%) were of post-graduates level of education. 
Land holding:
Table 3: Land holding of respondents                                                                                      (n=80)
	Land holding
	Frequency 
	Percentage

	Marginal farmers (Less  than 2.5 acre) 
	07
	8.75

	Small farmers (Above 2.5 upto 5.0 acres)
	42
	52.50

	Medium farmers (Above 5.00 upto 10 acres)
	15
	18.75

	Large farmers (Above 10 acres  upto 15 acres)
	11
	13.75

	Very large farmers (Above 15 acres)
	05
	06.25


The data in Table 3 revealed that land holding of farmers were concerned 8.75% of the respondents were marginal farmers (less than 2.5 acres) of land. More than half (52.50%) were of small farmers having land holding (above 2.5 acres upto 5.0 acres). Remaining medium farmers (above 5.00 acres to 10.00 acres) have land holding about one-fifth (18.75%) of respondents and large farmers (above 10 acres  upto 15 acres) to the extent of 13.75 and  very large farmers (Above 15 acres ) of land to the extent of only 6.25 per cent, respectively  as data shown  in Table 3.   
Table 4: Farm Machinery:     									(n=80)
	Sr. No.
	Farm Machinery
	Yes (1)
	%age 
	No (0)
	%age
	Rank order

	1.
	Harrow 
	72
	90.00
	8
	10.00
	I

	2.
	Rotavator
	70
	87.50
	10
	12.50
	II

	3.
	Seed cum fertilizer drill
	68
	85.00
	12
	15.00
	III

	4.
	Zero till seed drill
	55
	68.75
	25
	31.25
	IV

	5.
	Laser Land Leveller
	44
	55.00
	36
	45.00
	V

	6.
	Puddler
	42
	52.50
	38
	47.50
	VI

	7.
	Mould Board Plough
	38
	47.50
	42
	52.50
	VII

	8.
	Happy seeder
	18
	22.50
	62
	77.50
	VIII

	9.
	Straw Chopper
	15
	18.75
	65
	81.25
	IX

	10.
	Rotary Slasher
	12
	15.00
	68
	85.00
	X

	11
	Shrub Master
	10
	12.50
	70
	87.50
	XI

	12.
	Super Straw Management system attached with Combined Harvester
	06
	7.50
	74
	92.50
	XII


The data presented in Table 4 shows that the availability of farm machineries at their own level they have already purchased for their farm operations. The data revealed that majority of the farmers (90.00%) in the selected areas/villages have harrow which ranked I followed by rotavator  (87.50%), seed-cum fertilizer drill (85.00%), Zero till seed drill (68.75%), laser land leveller (55.00%), puddler (52.50%), mould board plough (47.50%), happy seeder (22.50%), Straw chopper (18.75%), Rotaru slasher (15.00%) and shrub master (12.50%) which ranked II, III, IV, V, VI, VII, VIII and IX, X, and XI, respectively. The farm machinery of super straw management system attached with combined harvester to the tune of 07.50 per cent possessed by the respondents which ranked as XII, respectively.      
Table 5: Mass Media Exposure:							     	 (n=80)
	 Sr. No.
	Mass media sources
	Frequency of Use/assigned mean score
	Cumulative Score
	Weighted Mean Score
(WMS)
	Rank      order

	
	
	Regular 
(2)
	Occasional  (1)
	Never 
(0)
	
	
	

	1.
	Mobile
	48
	26
	10
	122
	1.53
	I

	2.
	Internet 
	46
	28
	6
	120
	1.50
	II

	3.
	Newspaper
	46
	24
	10
	116
	1.45
	III

	4.
	Farm magazine
	25
	34
	21
	84
	1.05
	1V

	5.
	Television
	25 
	26
	29
	76
	0.95
	V

	6.
	Radio
	23
	24
	33
	70
	0.88
	VI


The Table 5 predicts that all the respondents were showed their interest in Mobile (WMS=1.53) as mass media exposure which ranked Ist followed by Internet (WMS=1.50) and Newspaper (WMS=1.45) which ranked IInd and IIIrd, respectively. The Television (WMS=1.05), Farm magazine (WMS=0.95) and Radio (WMS=0.88) which ranked IVth, Vth, and VIth, respectively as mass media exposure by the respondents to showed their interest to get information for the awareness of water table changes. 
Table 6: Extension contact: 								   	(n=80)
	Sr. No
	Extension official
	Frequency of contact
	
	Cumulative Score
	Weighted Mean Score (WMS)
	Rank      order

	
	
	Contacted once in week 
(3)
	Contacted once in fortnight (2)
	Whenever problem arise 
(1)
	Never 
(0)
	
	
	

	1.
	ADO
	17
	25
	28
	10
	129
	1.61
	III

	2.
	SDAO
	4
	16
	36
	24
	80
	1.00
	VI

	3.
	Subject Matter Specialists
	10

	17

	37

	16

	101
	1.26
	V

	4.
	Extension Scientists of Univ./ KVK
	8

	15

	49

	8

	103
	1.29
	IV

	5.
	Private agency extension officers
	18

	24

	28

	10

	130
	1.63
	II

	6.
	Progressive farmers
	30
	36
	12
	2
	174
	2.18
	I


The data in Table 6 showed that farmers contacted various extension functionaries/progressive farmers to get farm information. The data revealed farmers get information from the progressive farmers with weighted mean score (2.18) and ranked Ist followed by Private agency extension officers with weighted mean score (1.63) which ranked 2nd. The Agricultural Development Officers i.e. ADOs, Extension scientists of the University/Krishi Vigyan Kendras in their district and Subject Matter Specialists with weighted mean score (1.61, 1.29 and 1.26) which ranked 3rd, 4th, 5th, respectively. The Sub Divisional Agriculture Officers of the Department of Agriculture with Weighted Mean Score (1.00) which ranked 6th position. Some of the farmers they never contacted to the extension officials to get information about agriculture and allied fields. 
Tale 7: Source of Irrigation: 									(n=80)
	 Sr. No.
	Particulars
	Yes 
(1)
	%age 
	No 
(0)
	%age
	Rank order

	1.
	Canal
	120
	100.00
	0
	0.00
	I 

	2.
	Submersible pump 
	65
	54.17
	55
	45.83
	II

	3.
	Tanks
	15
	12.50
	105
	87.50
	IV

	4.
	Bore well/tube well
	58
	48.33
	62
	51.67
	III

	5.
	Lift irrigation
	0
	0.00
	120
	100.00
	--

	6.
	Open well
	0
	0.00
	120
	100.00
	--


The data revealed that almost all the contacted respondents /farmers have source of irrigation by canal (100.00%), followed by submersible pump (54.17%), bore well/tubewell (48.33), and tanks (12.50%), respectively and ranked Ist  IInd, IIIrd and IVth, respectively. None of the farmers mentioned lift irrigation and open well as a source of irrigation (Table 7). 
Table 8:   Method of Irrigation 								(n=80)
	Sr. No.
	Particulars
	Yes (1)
	No (0)

	1.
	Surface irrigation
	80 (100.00)
	0 (00.00)

	2.
	Sub-surface irrigation
	32 (40.00)
	48 (60.00)

	3.
	Sprinkler irrigation
	48 (60.00)
	32 (40.00)

	4.
	Drip irrigation
	16 (20.00)
	64 (80.00)


The data revealed that almost all the respondents /farmers have surface irrigation (100.00%), followed by sub-surface irrigation (40.00%), Sprinkler irrigation (48.00) and drip irrigation (20.00%), respectively which ranked Ist  IInd, IIIrd and IVth, respectively (Table 8). 
Table 9: Farming system: 									(n=80)
	 Sr. No.
	Particulars 
	Yes (1)
	%age 
	No (0)
	%age
	Rank order

	1.
	Livestock
	72
	90.00
	8
	10.00
	I

	2.
	Polyhouse vegetable production
	16
	20.00
	64
	80.00
	II

	3.
	Agro-forestry
	15
	18.75
	65
	81.25
	III

	4.
	Organic farming
	15
	18.75
	65
	81.25
	III

	5.
	Mushroom cultivation
	8
	10.00
	72
	90.00
	IV

	6.
	Floriculture
	07
	08.75
	73
	91.25
	V

	7.
	Beekeeping
	06
	07.50
	74
	92.50
	VI

	8.
	Polyhouse nursery raising 
	5
	06.25
	116
	96.67
	VII

	9.
	Poultry
	00
	00.00
	80
	100.00
	-

	10.
	Piggery
	00
	00.00
	80
	100.00
	-

	11.
	Fishery
	00
	00.00
	80
	100.00
	-


The results of the study presented in Table 9 revealed that the respondents had farming system with livestock (90.00%) followed by polyhouse vegetable production (20.00%). which ranked I & II, respectively. The agro-forestry (18.75%) and organic farming (18.75%) farming system which ranked IIIrd. A few farmers had mushroom cultivation (10.00%), floriculture (8.75%) and beekeeping (7.50%) farming system which ranked as IV, V and VI, respectively. The farming system like polyhouse nursery raising (06.25%) which ranked as VII. None of the respondents responded the interest in Poultry, Piggery and Fishery farming system at their farms/fields.
Table 10: Crop Rotation: 									(n=80)
	 S. No.
	Kharif crops
	Rabi crops
	Yes (1)
	%age
	Rank order

	1.
	Rice
	Wheat
	64
	80.00
	II

	2.
	Cotton 
	Wheat
	72
	90.00
	I

	3.
	Pearl millet 
	Mustard
	25
	31.25
	III

	4.
	Sugarcane
	Wheat
	15
	18.75
	IV


The study presented in Table 10 regarding the crop rotation adopted by the respondents at their farm and revealed that 90.00 per cent of the respondents adopted cotton-wheat crop rotation which ranked 1st  followed by rice-wheat (80.00%), pearl millet-mustard (31.25%) and sugarcane-wheat (1875%) crop rotation which ranked IInd, IIIrd, and IVth, respectively.  	
Table 11: Kisan Credit Card			 					(n=80)
	Sr. No.
	Particulars 
	Yes (1)
	%age
	No (0)
	%age

	1.
	Do you aware about Kisan Credit Card
	72
	90.00
	08
	10.00

	2.
	Have you taken Kisan Credit Card
	70
	87.50
	10
	12.50

	3.
	Do you think that Kisan Credit Card is Hassle free
	68
	85.00
	12
	15.00

	4. 
	Do you know about renewal period of Kisan Credit Card. 
	66
	82.50
	14
	17.50

	5.
	Credit sanctioned under Kisan Credit Card is adequate or not 
	58
	72.50
	22
	27.50

	6.
	Do you know about rate of interest on crop loans on Kisan Credit Card. 
	48
	60.00
	32
	40.00

	7.
	Do you know about credit limit of Kisan Credit Card.
	45
	56.25
	35
	43.75


The data in Table 11 revealed the information about kisan credit card which indicated that vast majority (90.00%) respondents were awared about kisan credit card followed by they were taken kisan credit card (87.50%), they were think kisan credit card is hassle free activity (85.00%), knew about renewal period of kisan credit card (82.50%), credit sanctioned under kisan credit card adequate (72.50%), knew about rate of interest on crop loans on kisan credit card (60.00%) and knew about credit limit of kisan credit card (56.25%), respectively.
Table 12: Social Media used									(n=80)
	S. No.
	Social media 
	Used 
	%age
	Rank order

	1.
	Whatsapp
	64
	80.00
	I

	2.
	SMS messages
	56
	70.00
	II

	3.
	Facebook 
	32
	40.00
	III

	4.
	Youtube  
	25
	31.25
	IV

	5.
	Twiter  
	20
	25.00
	V


The data presented in Table 12 regarding the social media adopted by the respondents revealed that 00.00 per cent of the respondents adopted Whatsapp as social media which ranked Ist followed by SMS messages (70.00%), Facebook (40.00%) and Youtube (1875%) which ranked IInd, IIIrd, and IVth, respectively. The social media like Twiters (25.00%) which ranked Vth, respectively used by respondents for getting information.
Table 13: Awareness of farmers regarding water table changes			      	(n=80)
	Sr. No.
	Technology
	Level of Awareness

	
	
	Fully Aware (2)
Freq.
%age
	Aware (1)
Freq.
%age
	Not Aware
(0)
Freq.
%age
	Cumulative Score
	Weighted Mean Score
(WMS)
	Rank Order

	1.
	Bio drainage in water logged areas.
	27
(33.75)
	43
(53.75)
	10
(12.50)
	177
	2.21
	I

	2.
	Subsurface/surface pipe lining of water channels.
	24
(30.00)
	48
(60.00)
	08
(10.00)
	176
	2.20
	II

	3.
	Alternate wetting and drying practice in paddy.
	23
(28.75)
	49
(61.25)
	08 (10.00)
	175
	2.19
	III

	4.
	Recharge bore wells for rain water storage.
	29
(36.25)
	42
(52.50)
	09
(11.25)
	164
	2.18
	IV

	5.
	Aquaculture or aquatic crops/plantation in water logged lands. 
	26
(32.50)
	41
(51.25)
	13
(16.25)
	173
	2.16
	V

	6.
	Drought resistant varieties/plants. 
	22
(27.50)
	40
(50.00)
	11
(13.75)
	172
	2.15
	VI

	7.
	Movable irrigation system. 
	21
(26.25)
	49
(61.25)
	10
(12.50)
	171
	2.14
	VII

	8.
	Automation of foggers in protected cultivation.
	22
(27.50)
	46
(57.50)
	12
(15.00)
	170
	2.13
	VIII

	9.
	In situ rain water storage through deep ploughings or high bunds.
	17
(21.25)
	55
(68.75)
	08
(10.00)
	169
	2.12
	IX

	10.
	Fertigation practices in protected cultivation.
	21
(26.25)
	49
(61.25)
	10
(12.50)
	169
	2.11
	X

	11.
	Tensiometer or other sensor based artificial intelligence irrigation systems. 
	20
(25.00)
	46 (57.50)
	14 (17.50)
	166
	2.08
	XI

	12.
	Critical stage irrigation scheduling. 
	20
(25.00)
	45
(56.25)
	15
(18.75)
	165
	2.06
	XII

	13.
	Community ponds’ desilting every year before rainy season.
	18
(22.50)
	47
(58.75)
	15
(18.75)
	163
	2.04
	XIII

	14.
	Farm ponds with proper lining. 
	18
(22.50)
	46
(57.50)
	16
(20.00)
	162
	2.03
	XIV


      	The awareness level of farmers regarding water table changes  were collected on three continuum scores of strongly aware (2) aware (1) and not aware (0) and calculated total cumulative score and Weighted Mean Score (WMS). The rank order were calculated based on the weighted mean score (WMS) from rank order I to XIV.
The data in Table 13 reveals that bio drainage in water logged areas ranked 1st with WMS (2.21) followed by sub surface/surface pipe lining of water channels which ranked 2nd with WMS (2.20). The Alternate wetting and drying practice in paddy with WMS (2.19), Recharge borewells for rain water storage with WMS (2.18), Aquaculture or aquatic crops/plantation in water logged lands with WMS (2.16), Drought resistant varieties/plants with WMS (2.15), Movable irrigation system with WMS (2.14), Automation of foggers in protected cultivation with WMS (2.13), In situ rain water storage through deep ploughings or high bunds with WMS (2.12), Fertigation practices in protected cultivation with WMS (2.11), Tensiometer or other sensor based artificial intelligence irrigation systems with WMS (2.08), Critical stage irrigation scheduling with WMS (2.06), Community ponds’ desilting every year before rainy season with WMS (2.04) and Farm ponds with proper lining with WMS (2.03), respectively which ranked as 1st to XIV, respectively as far as awareness of farmers regarding water table changes are concerned.     
Table 14: Farmers' opinion regarding energy smart technologies in influencing water table                changes 								                   	(n=80)
	Sr. No.
	Technology
	Level of Opinion

	
	
	Strongly
Agree
Freq. (%)
	Agree
Freq. 
(%)
	Disagree
Freq. 
(%)
	Cumulative score
	Weighted Mean Score
(WMS) 
	Rank Order

	1.
	Mobile solar power system.
	33( 40.00)
	33(46.25)
	13(13.75)
	181
	2.26
	I

	2.
	E-power tillers.
	33(42.50)
	34(40.00)
	13(17.50)
	180
	2.25
	II

	3.
	Manage irrigation system for lifting canal or river water. 
	33 (46.25)
	33(41.25)
	14 (12.50)
	179
	2.24
	III

	4.
	E- tractors.
	33 (40.00)
	32(40.00)
	15(20.00)
	178
	2.23
	IV

	5.
	Gravity water pump system in well irrigation system.
	28 (35.00)
	40(50.00)
	12(15.00)
	176
	2.20
	V

	6.
	Zero energy cold storage chambers. 
	28(35.00)
	39(48.75)
	13(16.25)
	175
	2.19
	VI

	7.
	Biogas power plants for running tubewells/ choppers/grinders.
	24(30.00)
	36(45.00)
	20 (25.00)
	164
	2.05
	VII

	8.
	Photovoltaic pump sets or solar power tubewells.
	16 (20.00)
	44(55.00)
	20(25.00)
	156
	1.95
	VIII

	9.
	Direct Seeded Rice cultivation. 
	11(13.75)
	47(58.75)
	22 (27.50)
	149
	1.86
	IX

	10.
	Zero tillage or minimum tillage.
	5 ( 06.25 )
	43(53.75)
	32(40.00)
	133
	1.66
	X


	The opinion of farmers regarding water table changes were collected on three continuum scores of Strongly agree (3) Aware (2) and Disagree (1) and calculated total cumulative score and Weighted Mean Score (WMS). The rank order were calculated based on the weighted mean score (WMS) from rank order I to X.
The data in Table 14 revealed that ‘mobile solar power system with WMS (2.26)’ ranked 1st followed by ‘E-power tillers with WMS (2.25)’ which ranked 2nd, ‘manage irrigation system for lifting canal or river water’ with WMS (2.24) ranked 3rd, E- tractors with WMS (2.23) which ranked 4th, ‘gravity water pump system in well irrigation system’ with WMS (2.20) ranked 5th, ‘zero energy cold storage chambers’ with WMS (2.19) which ranked 6th, ‘biogas power plants for running tubewells/choppers/grinders’ with WMS (2.05) ranked 7th, ‘photovoltaic pump sets or solar power tubewells’ with WMS (1.95) which ranked 8th , the ‘direct seeded rice cultivation’ with WMS (1.86) ranked 9th  and ‘zero tillage or minimum tillage’ with WMS (1.66) which ranked 10th, respectively as far as opinion of farmers regarding smart technologies in influencing water table changes are concerned.     
Table 15: Strategies adopted by farmers influencing water table Changes                       	(n=80)
	Sr. No.
	Strategic adoption practices
	Adopted (Freq.)
	%age
	Not adopted (Freq.)
	%age

	1.
	Water table changes practices can increase the area under irrigation. 
	65
	81.25
	15
	18.75

	2.
	Water table changes will increase the cropping intensity of farm. 
	70
	87.50
	10
	12.50

	3.
	Water table changes practices can be utilized to revitalize ground water level and improve its quality. 
	62
	77.50
	18
	22.50

	4.
	Harvested water helps to raise the level of underground water which can be easily accessible. 
	70
	87.50
	10
	12.50

	5.
	Changes in water table reduce the cost of pumping of ground water use. 
	68
	85.00
	12
	15.00

	6.
	Water table changes provide very high quality water, soft and low in minerals.
	60
	75.00
	20
	25.00

	7.
	Water table changes practices teaches us about the practices of water harvesting methods. 
	65
	81.25
	15
	18.75

	8.
	Water table changes practices reduce soil erosion, water runoff, flooding and pollution of surface water with fertilizers, pesticides, metals, and other sediments. 
	68
	85.00
	12
	15.00

	9.
	Water table changes allow for the collection of large amount of water and mitigate the effect of drought.
	64
	80.00
	16
	20.00

	10.
	Water table changes improve farm yield and climate changes. 
	65
	81.25
	15
	18.75

	11.
	In water table changes, harvested rainwater increases available water for irrigation and other uses. 
	68
	85.00
	12
	15.00

	12.
	Water table changes will recharge ground water aquifers with runoff from fields. 
	70
	87.50

	10
	12.50

	13.
	Water table changes will recharge ground water aquifers with runoff from ground areas. 
	62
	77.50
	18
	22.50

	14.
	Water table changes stores the harvested rainwater to cater the demand of water for drinking, domestic & irrigation purposes. 
	64
	80.00
	16
	20.00

	15.
	Water table changes may be the source of drinking water, food security and various needs for crowded millions of the state. 
	64
	80.00
	16
	20.00

	16.
	Water table change affects digging deeper wells, growing water-hardy crops, and investing in water-saving technologies. 
	66
	82.50
	14
	17.50

	17.
	The drip irrigation method delivers water directly to plant roots, minimizing evaporation and runoff, leading to significant water table changes.
	66
	82.50
	14
	17.50

	18.
	Water table changes helpful for collecting and storing rainwater for later use, particularly during dry periods, provides an alternative water source. 
	64
	80.00
	16
	20.00

	19.
	Water table changes affect alternate wetting and drying technique which can conserve water and reduce methane emissions. 
	60
	75.00
	20
	25.00

	20.
	Water table changes effects drought tolerance crops that can withstand water stress, such as drought-resistant varieties, can reduce water requirements. 
	62
	77.50
	18
	22.50

	21.
	Water table changes ultimately affect the spreading excess water from rainfall or irrigation over agricultural land can help recharge ground water aquifers.
	60
	75.00
	20
	25.00

	22.
	Government campaigns which affect water table changes like Jal Shakti Abhiyan 
	65
	81.25
	15
	18.75

	23.
	The Haryana Water Resources (Conservation, Regulation and Management) Authority, aims to promote sustainable water management.
	66
	82.50
	14
	17.50

	24.
	Over-extraction and salinity have resulted in making the water unfit for drinking and agriculture in some areas. 
	66
	82.50
	16
	20.00

	25.
	Seepage losses from the canal system, especially in areas with brackish or saline groundwater, contribute to a rise in the water table in some areas. 
	62
	77.50
	18
	22.50

	Average
	64.88
	81.10
	15.20
	19.00


The management strategies adopted by farmers influencing water table changes are concerned, the respondents adopted that the ‘Water table changes practices can increase the area under irrigation’ to the extent of 81.25 per cent followed by adopted the strategies of ‘Water table changes will increase the cropping intensity of farm (87.50%)’ ‘Water table changes practices can be utilized to revitalize ground water level and improve its quality (77.50%), ‘Harvested water helps to raise the level of underground water which can be easily accessible to the extent of 87.50%, ‘changes in water table reduce the cost of pumping of ground water use (85.00%), ‘Water table changes provide very high quality water, soft and low in minerals (75.00%), ‘Water table changes practices teaches us about the practices of water harvesting methods (81.25%), ‘Water table changes practices reduce soil erosion, water runoff, flooding and pollution of surface water with fertilizers, pesticides, metals, and other sediments (85.00%), ‘Water table changes allow for the collection of large amount of water and mitigate the effect of drought (80.00%), ‘Water table changes improve farm yield and climate changes (81.25%), ‘In water table changes, harvested rainwater increases available water for irrigation and other uses (85.00%), ‘Water table changes will recharge ground water aquifers with runoff from fields (87.50%), ‘Water table changes will recharge ground water aquifers with runoff from ground areas (77.50%), ‘Water table changes stores the harvested rainwater to cater the demand of water for drinking, domestic & irrigation purposes (80.00%), and ‘Water table changes may be the source of drinking water, food security and various needs for crowded millions of the state (80.00%), ‘Water table change affects digging deeper wells, growing water-hardy crops, and investing in water-saving technologies’ and ‘the drip irrigation method delivers water directly to plant roots, minimizing evaporation and runoff, leading to significant water table changes to the extent of (82.50%), respectively. The strategies adopted by the respondents ‘Water table changes helpful for collecting and storing rainwater for later use, particularly during dry periods, provides an alternative water source (80.00%), ‘Water table changes affect alternate wetting and drying technique which can conserve water and reduce methane emissions (75.00%), ‘Water table changes effects drought tolerance crops that can withstand water stress, such as drought-resistant varieties, can reduce water requirements (77.50%), ‘Water table changes ultimately affect the spreading excess water from rainfall or irrigation over agricultural land can help recharge ground water aquifers (75.00%), Government campaigns like Jal Shakti Abhiyan which affect water table changes (81.25%) and ‘the Haryana Water Resources (Conservation, Regulation and Management) Authority, aims to promote sustainable water management (82.50%) and over-extraction and salinity have resulted in making the water unfit for drinking and agriculture in some areas (82.50%) and ‘seepage losses from the canal system, especially in areas with brackish or saline groundwater, contribute to a rise in the water table in some areas (77.50%). The strategies adopted by farmers on an average to the extent of 81.10 per cent by the respondents.
Socio-economic status, education, and exposure to digital and human networks play decisive roles in how Haryana’s farmers perceive and adopt groundwater conservation (Rohila et al., 2021; Mishra & Singh, 2022; Shelar et al., 2022; Singh & Aggarwal, 2023; Varadan & Kumar, 2012). The positive correlation between digital extension use and technology adoption reflects success in multimedia-based campaigns and mobile advisory systems (Thankachan & Kirubakaran, 2014; Kumar et al., 2021a; Rai & Singh, 2022).
Barriers persist, especially for smallholders and less-educated groups, regarding capital access, information reliability, and risk aversion (Malik et al., 2014; Mohammadi et al., 2013; Rohila et al., 2021; Jain et al., 2020; Zerihun et al., 2014). Interventions must therefore be contextually customized, advocating for participatory extension, farmer field schools, subsidies, and peer-led demonstration plots—approaches validated in diverse Indian and international settings (Yadav et al., 2019; Rajput & Sharma, 2024; Rohila et al., 2014).
Recent advances, including broadscale adoption of energy-smart systems and community-led water harvesting, supplement the traditional focus on on-farm efficiency (Deb et al., 2024; Rohila et al., 2021; Gangwar et al., 2022). Still, gaps remain in scaling up drip irrigation, aligned crop policies, and bridging gender/social equity in access (Kumar et al., 2016; Singla & Kaur, 2021; Sharma & Singh, 2023; Singh & Aggarwal, 2023). Research consensus now advocates for integrating extension education, technological innovation, and community-based resource management to build resilience and promote long-term aquifer sustainability (Ali Golam Torab, 2018; Varua et al., 2017; Varadan & Kumar, 2012; Mohammadi et al., 2013).
Conclusion
This study demonstrates that a high proportion of Haryana farmers in Fatehabad have both awareness and engagement in groundwater management, with adaptation driven by strong extension contact and multimedia exposure. Energy-efficient, water-saving technologies and strategic crop adjustments are adopted where peer networks and supportive public policy operate robustly. Addressing remaining gaps calls for broader, participatory communication, context-driven incentives, and sustained institutional collaboration across villages and blocks. Such efforts ensure that farmer-centric, sustainable groundwater management aligns with food security and climate adaptation in North India.
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