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Socio-Economic and Agronomic Advantages of Super Seeder Adoption over Conventional Practices in Haryana's Rice-Wheat System: A Study from Sirsa District 
ABSTRACT
	In Northern states of India like Haryana farmers burn paddy waste during the wheat-sowing season, which lowers soil fertility and releases toxic fumes that are bad for people, animals, and the environment. It is necessary to look at the possibility of using resource-conserving alternative methods in agriculture like the super seeder technique, to save vital inputs. A study was conducted in Sirsa district of Haryana state among  120  super seeder adopter and non-adopter farmers .Data revealed that 45 per cent of the farmers had medium level of adoption, 35 per cent  had a low adoption level, and 20 per cent of the farmers exhibited high adoption level Results illustrates that socio- economic status, level of education and size of land holding found to be significant and were positively related to an increased level of adoption. While comparing the relative advantages between super seeder adoption and conventional practices, it was reported that time taken by super seeder was 3.03 hrs/ha, on the other hand in conventional practices it was reported 15hrs/ha. Additionally other advantages such as saving of fuel, labor requirement and cost of sowing reported was 64.8 percent, 79.8 per cent and 54.9 per cent respectively. Regarding socio economic impact a large majority of the farmers reported an increase in expenditure on performance of social ceremonies, an increase in investment in their children's education and allocation of  funds towards the construction and repairing of houses .Furthermore, an improvement  in social status , an increase in social participation, increase in  agricultural land on lease , conservation of natural resources was observed.
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INTRODUCTION
Agriculture in India is confronted with the dual challenge of sustaining high levels of food production while ensuring environmental sustainability. Among the various cropping systems practiced in the country, the rice–wheat cropping system (RWCS) occupies a central position, particularly in the Indo-Gangetic Plains. The RWCS contributes more than 70 per cent of India’s total grain output and supports the livelihoods of millions of farming households (Sharma et al., 2007). Despite its economic importance, the long-term sustainability of this system has been increasingly threatened by intensive cultivation practices, excessive tillage, and improper management of crop residues.
Conventional agronomic practices such as repeated tillage for wheat and wet tillage (puddling) for rice have been widely reported to degrade soil structure, reduce soil organic matter, and increase greenhouse gas emissions (Bhatt, 2016; Roper et al., 2013). In addition to soil degradation, residue management has emerged as a major concern under the RWCS. After rice harvest, large quantities of paddy straw are generated within a short period, leaving farmers with limited time to prepare fields for wheat sowing. Due to labour shortages, high costs of residue management, and the narrow sowing window, farmers often resort to burning paddy straw in open fields. Although burning provides a quick solution, it results in severe air pollution, loss of essential soil nutrients, deterioration of soil health, and adverse impacts on human and animal health (Prasad et al., 1999).
In response to these challenges, mechanized in-situ crop residue management technologies have been promoted as sustainable alternatives to residue burning. Among these technologies, the Super Seeder has emerged as a significant innovation for wheat sowing under rice residue conditions. The Super Seeder is a tractor-operated implement that integrates residue management, land preparation, and wheat sowing into a single operation. By cutting, lifting, and incorporating paddy straw into the soil while placing wheat seeds at the appropriate depth, the technology eliminates the need for residue burning and multiple tillage operations. Studies have highlighted that the Super Seeder enables early wheat sowing, often 7–10 days ahead of conventional practices, which is crucial for maintaining yield potential under the RWCS (Kirandeep et al., 2020).
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A growing body of empirical literature has documented the agronomic and economic benefits of Super Seeder adoption. Research findings indicate that the technology reduces fuel consumption, labour requirements, and overall cost of cultivation while improving soil moisture retention and soil organic matter. Bishnoi et al. (2023) reported that Super Seeder-based wheat cultivation resulted in lower input costs and higher net returns compared to conventional residue management practices, along with improvements in soil health. Similarly, Chaleka et al. (2024) identified the Super Seeder as one of the most effective crop residue management technologies for reducing air pollution and enhancing soil fertility.
Beyond agronomic and economic advantages, several studies have examined the socio-economic implications of Super Seeder adoption. Mechanized residue management has been found to be socio-economically viable, particularly when supported by farmer awareness, extension services, and enabling policy frameworks (Kathpalia et al., 2023). Adoption of the Super Seeder has been associated with increased household income, greater investment in children’s education, improvement in housing conditions, enhanced social participation, and improved social status of farming households. These outcomes suggest that the technology contributes not only to farm productivity but also to broader livelihood enhancement and rural development. The environmental benefits of the Super Seeder are also well documented. By providing a viable alternative to residue burning, the technology contributes to reductions in air pollution and greenhouse gas emissions (Erbaugh et al., 2024).
However, despite its demonstrated benefits, the adoption of Super Seeder technology remains limited and uneven across regions. Several studies have identified high initial cost of the machinery, requirement of high-horsepower tractors, expensive custom hiring charges, delays in subsidy disbursement, lack of technical knowledge, and inadequate extension support as major constraints restricting widespread adoption (Bishnoi et al., 2023; Kathpalia et al., 2022). These constraints are particularly pronounced among small and marginal farmers, who often depend on custom hiring services and have limited access to technical guidance.
The existing literature clearly establishes the environmental, agronomic, and socio-economic potential of the Super Seeder. However, most studies are region-specific and tend to focus on either economic returns or environmental outcomes, with limited integration of adoption behaviour, socio-economic determinants, comparative advantages, and sustainability impacts within a single analytical framework. Moreover, there is a need for context-specific evidence to inform policy interventions and extension strategies aimed at promoting sustainable residue management technologies.
Against this backdrop, the present study examines the adoption of Super Seeder technology in relation to farmers’ socio-economic characteristics, its comparative advantages over conventional practices, and the constraints affecting its adoption. The study also assesses the socio-economic and environmental impacts of Super Seeder adoption on farming households. By integrating perspectives from agricultural economics, environmental sustainability, and rural sociology, the study aims to generate insights that can support policy formulation and contribute to the long-term sustainability of the rice–wheat cropping system in India.

OBJECTIVES
1) To know the adoption level of farmers regarding super seeder
2) To delineate the factors between socio-economic variables and Adoption of farmers
3) To study  the Comparative advantages between Super Seeder adoption and Conventional Practices 
4) To find out the Constraints about Super Seeder Technology 

METHODOLOGY
In the Sirsa district of Haryana state, 120 farmers who had adopted and had not used Super Seeder farm technology participated in the study. The Sirsa district's Sirsa block served as the study's site. The study was conducted in the villages of Bajekan, Kanganpur, Sahpurbegu, Mirpur, and Baguwali, where the greatest number of farmers had implemented super seeder farming technology. A total of sixty Super Seeder adopters and sixty non-adopters were chosen. An interview schedule was created in accordance with the study's goals in order to gather the necessary data. 
RESULTS AND DISCUSSION
Adoption Level of the farmers regarding Super Seeder
Level of adoption of Super Seeder among the farmers was measured by developing an index and scores of each farmer was calculated by taking into account 4 parameters such as Land holding (up to 2.5 Acre–score 1; 2.5 to 5 Acre score 2; 5.1 to 10 Acre score 3 and above 10 Acre score 4). Years of adoption (up to 2 years score 1and more than 2 years score 2). Annual income (Rs.200000 - 30000/- score 1, Rs.300001 - 4,00,000/- score 2 and above Rs. 4,00,000/- score 3). Area under technology (up to 2.5 Acre–score 1; 2.5 to 5 Acre score 2; 5.1 to 10 Acre score 3.) The total index score of each farmer was computed and categorised as low, medium and high as given in upcoming Table 1. 
Data revealed that 45 per cent of the farmers reported medium level of adoption. Meanwhile, 35 per cent of the farmers had a low adoption level, and 20 per cent of the farmers exhibited high adoption level. 
Table 1:  Adoption level of farmers regarding Super Seeder (n=60)	
	Adoption level
	Frequency
	Percentage

	Low (4-6)
	21
	35.00

	Medium (7-9)
	27
	45.00

	High (10-12)
	12
	20.00




Fig 1: Adoption level of farmers regarding Super Seeder

ASSOCIATION BETWEEN SOCIO-ECONOMIC VARIABLES AND ADOPTION LEVEL OF SUPER SEEDER
The Table 2 displays the association between socio-economic variables and the adoption level of super seeder adopters. Results illustrates that socio- economic status and level of education were found to be highly significant at a chi value of 15.38** and 13.29** respectively.  Likewise mass media exposure was highly significant at chi- value of 16.49**. Conversely, size of land holding significant at a chi value of 13.68*, was positively related to an increased level of adoption. On the other hand, caste was non-significant, implying that it did not play a role in determining the level of adoption of famers. Moreover, annual income was found to be significant at chi value of 13.05* Furthermore exactly half of the respondents who were not member of any organization had low level of adoption. Kathpalia et al 2023 also reported in a study conducted in Fatehabad district of Haryana that age, education, size of land holding, social participation, mass media exposure and socio economic status were found  significantly associated with adoption of super seeder. Farmers with medium socio economic status had high level of adoption while the  farmers belonging from low socioeconomic status  had low level of adoption. Sheoran et al. (2026) highlights that access to mechanized residue management not only enhances resource-use efficiency but also influences farmers’ adoption behaviour through institutional support, custom hiring services, and policy incentives
Table 2: Association between socio-economic variables and Adoption of farmers(n=60) 
	Socio-economic variables
	Adoption level 

	Age
	Low
	Medium
	High
	Total

	up to 35 yrs.
	08 (40.00)
	10 (50.00)
	02 (10.00)
	20 (33.33)

	35+ to 50 yrs.
	06(24.00)
	13 (52.00)
	06(24.00)
	25 (41.67)

	above 50 yrs.
	07(46.67)
	04(26.67)
	04(26.67)
	15(25.00)

	Total
	21(35.00)
	27 (45.00)
	12 (20.00)
	60(100)

	2 Cal=4.62

	Caste

	General caste
	14(34.15)
	19 (46.34)
	08(19.51)
	41 (68.34)

	Backward class
	03 (27.27)
	05 (45.45)
	03 (27.27)
	11 (18.33)

	Schedule caste
	04(50.00)
	03(37.50)
	01(12.50)
	08(13.33)

	2 Cal=1.34

	Level of Education

	Up to primary
	05 (62.50)
	03(37.50)
	0(0.00)
	8 (13.33)

	Secondary and Senior secondary 
	14(41.18)
	16 (47.06)
	04(11.76)
	34 (56.67)

	Above Senior secondary level
	02(11.12)
	08(44.44)
	08(44.44)
	18 (30.00)

	2 Cal=13.29** 

	Subsidiary occupation of the family

	Nil
	13(43.33)
	13(43.33)
	04(13.33)
	30(50.00)

	Business and services
	03(20.00)
	08 (53.33)
	04 (26.67)
	15 (25.00)

	Custom hiring
	05(33.33)
	06(40.00)
	04(26.67)
	15(25.00)

	2 Cal=3.23

	Size of land holdings 

	Marginal (up to 2.5 Acre)
	4(80.00)
	1 (20.00)
	0 (0.00)
	5 (8.33)

	Small (2.51 to 5 Acre)
	8(50.00)
	7 (43.75)
	1 (6.25)
	16 (26.67)

	Semi-medium (5.1 to 10 Acre)
	4 (17.39)
	14 (60.87)
	5 (21.74)
	23 (38.33)

	Medium (Above 10.1 to 25 Acre)
	5 (31.25)
	5 (31.25)
	6 (37.50)
	16(26.67)

	2 Cal=13.68* 

	Type of family

	Nuclear
	12 (50.00)
	09(37.50)
	03(12.50)
	24 (40.00)

	Joint
	09 (25.00)
	18 (50.00)
	09(25.00)
	36 (60.00)

	2 Cal=4.19

	Size of family

	Up to 4 members
	12(46.15)
	10(38.46)
	04 (15.38)
	26 (43.33)

	5-7 members
	07 (26.92)
	12(46.15)
	07 (26.92)
	26 (43.33)

	Above 7members
	02 (25.00)
	05(62.50)
	01 (12.50)
	08 (13.33)

	2 Cal=3.56

	Annual Income(Rs.)

	 Rs.2,00000 - 3,00000
	10(71.43)
	03(21.43)
	01(07.14)
	14 (23.33)

	 Rs.3,00001 - 4,00000
	03(15.00)
	13 (65.00)
	04(20.00)
	20(33.33)

	Above Rs. 4,00,000
	08 (30.77)
	11(42.31)
	07 (26.92)
	26(43.33)

	2 Cal=13.05* 

	Social organization participation

	No organization participation
	05(50.00)
	04 (40.00)
	01 (10.00)
	10 (16.67)

	One organization participation
	09(32.14)
	13(46.43)
	06 (21.43)
	28(46.67)

	More than one organization participation
	07(31.82)
	10(45.45)
	05(22.73)
	22(36.67)

	2 Cal=1.45

	Mass media exposure

	Low (4-6)
	07(63.64)
	04 (36.36)
	0 (0.00)
	11 (18.33)

	Medium (07-09)
	11(44.00)
	12(48.00)
	02(08.00)
	25(41.67)

	High (10-12)
	03 (12.50)
	11 (45.83)
	10(41.67)
	24 (40.00)

	2 Cal=16.49** 

	Socio-economic Status

	 Low (5-8)
	11 (73.33)
	04(26.67)
	0 (0.00)
	15 (25.00)

	Medium (09-12)
	05 (23.81)
	12 (57.14)
	04 (19.05)
	21 (35.00)

	High (13-16)
	05(20.83)
	11(45.83)
	08 (45.83)
	24 (40.00)

	2 Cal=15.38**


**Significant at 1% level of significance 
*Significant at 5% level of significance
Figures in parentheses indicate percentage

COMPARATIVE ADVANTAGES BETWEEN SUPER SEEDER ADOPTION AND CONVENTIONAL PRACTICES 
While comparing the relative advantages between super seeder adoption and conventional practices(Table 3),It was reported that time taken by super seeder was 3.03 hrs/ha, on the other hand time requirement reported in conventional practices was 15hrs/ha, which denotes time saving by 79.8 per cent. Additionally other advantages such as saving of fuel, labour requirement and cost of sowing reported was 64.8 percent, 79.8 per cent and 54.9 per cent respectively. Moreover, super seeder net return was comparatively 18.4 per cent higher than conventional practices. Total benefit over conventional practices among super seeder was reported Rs.15500/ha The considerable reductions in time, fuel use, labour input, and sowing cost under the Super Seeder, as compared to conventional practice, are largely due to its no-tillage, single-pass operation that integrates sowing with in-situ residue management.. Bishnoi et al (2023) found in a study conducted in Karnal and Kaithal districts of  Haryana that  super seeder technology was the most economical approach for handling paddy straw without burning it before sowing.
Table 3: Comparative advantages between Super Seeder adoption and conventional practices (n=120)
	Determinants
	Super Seeder

	Conventional practices
	Saving (%)

	Time(h/ha)
	3.03
	15
	79.8

	Fuel (l/ha)
	19.70
	56
	64.8

	Labour requirement (man-h/ha)
	6.06
	30
	79.8

	Cost of Sowing (Rs /ha)
	3250
	7200
	54.9

	Benefit in cost of saving (Rs)
	3950
	-
	-

	Yield (q/ha)
	58
	54
	7.4

	Increase in yield (q)
	04
	-
	-

	Gross return from grain (Rs/ha)
	131950
	122850
	7.4

	Gross return from straw (Rs/ha)
	34800
	32400
	7.4

	Total gross return (Rs/ha)
	166750
	155250
	7.4

	Cost of operation (Rs/ha)
	67200
	71200
	5.6

	Net Return (Rs/ha)
	99550
	84050
	18.4

	Total Benefit over conventional Practice (Rs/ha)
	15500
	-
	


1. All the agronomic practices remain same in both the practices. (62500Rs/ha)
1. Wheat grain rate: 2275Rs/q
1. Straw rate: 650Rs/q
1. Rental value is not included
1. 
CONSTRAINTS ABOUT SUPER SEEDER TECHNOLOGY 
[bookmark: _Hlk166747937]The Table 4 illustrates the constraints associated with the adoption of a Super Seeder. The majority (61.67%) of the respondents stated the requirement of a high horsepower tractor (60-65hp) (rank I). More than half (56.67%) of the participants reported choking of machine while working due to the heavy straw load (rank II). Further, 51.67 per cent of the respondents stated the higher cost of the Super Seeder. Exactly half of the respondents were agreed about lack of technical knowledge among them. Finally, 41.67 per cent expressed difficulties in sowing wheat crops under high moisture conditions(V).
Table 4: Constraints in adoption of Super Seeder technology (n=60)
	Constraints
	Agree
(3)
	Neutral
(2)
	Disagree
(1)
	WMS
	MS
	Rank

	[bookmark: _Hlk166660016]High hp tractor is required (60-65hp)
	37(61.67)
	16(26.67)
	7(11.66)
	150
	2.50
	I

	Choking of machinery while working due to heavy straw load
	34(56.67)
	12(20.00)
	14(23.33)
	140
	2.33
	II

	Higher cost of Super Seeder/More custom charges
	31(51.67)
	16(26.67)
	13(26.66)
	138
	2.30
	III

	Lack of technical knowledge among the farmers
	30(50.00)
	12(20.00)
	18(30.00)
	132
	2.20
	IV

	Sowing of wheat crop is difficult in high soil moisture condition
	25(41.67)
	17(28.33)
	18(30.00)
	127
	2.11
	V


Figures in parentheses denote percentage

Fig 2: Constraints in adoption of Super Seeder technology

CUMULATIVE SOCIO-ECONOMIC IMPACT OF ADOPTION OF SUPER SEEDER
[bookmark: _Hlk167261913][bookmark: _Hlk166751393]The Table 5 presents the socio-economic impact of adopting the super seeder technology on farming families. A large majority (81.67%) of the farmers reported an increase in expenditure on performance of social ceremonies like marriage, death etc (rank I). Three -fourth (75.00%) of the farmers agreed there was an increase in investment in their children's education, ranking it as the second benefit. A large majority i.e.71.67 per cent of the respondents agreed to allocate funds towards the construction and repairing of houses (rank III).Furthermore, two-third of the respondents agreed that there was an improvement in their social status ranking it at IV. Additionally, at rank V (63.34%) of the respondents marked an increase in social participation. In the context of agricultural land leasing (61.67%) per cent of the respondents witnessed an increase ranking it at VI. Moreover, at rank VII (57.50) per cent of the respondents witnessed conservation of natural resources. Additionally, more than half (53.34) per cent of the respondents acknowledged an increase in quality of medical treatment, ranking it at number VIII. At rank IX exactly half of the respondents stated an increase in income. Furthermore, (41.67) respondents reported an increase in purchase of household assets (rank X). Finally, exactly one-third of respondents reported an increase in mass media exposure.

Table 5: Cumulative Socio-economic impact of Super Seeder (n = 60)
	Socio-economic impact
	Increase
(3)
	No change
(2)
	Decrease
(1)
	WMS
	MS
	RANK

	Expenditure on performance of social ceremonies like marriage, death etc.
	49(81.67)
	4(6.66)
	7(11.67)
	162
	2.70
	I

	Investment on quality education of children
	45(75.00)
	6(10.00)
	9(15.00)
	156
	2.60
	II

	Expenditure on construction or repairing of houses
	43(71.67)
	8(13.33)
	9(15.00)
	154
	2.56
	III

	Social status
	40(66.67)
	13(21.67)
	7(11.66)
	153
	2.55
	IV

	Social participation
	38(63.34)
	8(13.33)
	14(23.33)
	144
	2.40
	V

	Agricultural land on lease
	37(61.67)
	9(15.00)
	14(23.33)
	143
	2.38
	VI

	Conservation of natural resources
	34(56.67)
	10(16.66)
	16(26.67)
	138
	2.30
	VII

	Quality of medical treatment
	32(53.34)
	11(18.33)
	17(28.33)
	135
	2.25
	VIII

	Income
	30(50.00)
	12(20.00)
	18(30.00)
	132
	2.20
	IX

	Purchase of household assets
	25(41.67)
	19(31.67)
	16(26.66)
	129
	2.15
	X

	mass media exposure
	20(33.33)
	18(30.00)
	22(36.67)
	118
	1.96
	XI


Responses were multiple
Figures in Parentheses indicate percentage


Fig 3:   Cumulative Socio-economic impact of Super Seeder on farming families

CONCLUSION
The study assessed the adoption, socio-economic determinants, comparative advantages, constraints, and impacts of Super Seeder technology in Sirsa district of Haryana. Data were collected from 120 farmers (60 adopters and 60 non-adopters) using a structured interview schedule and analysed with appropriate statistical tools. The results showed that 45.00 per cent of farmers had a medium level of adoption, while education, socio-economic status, mass media exposure, landholding size, and income significantly influenced adoption. Compared to conventional practices, Super Seeder adoption resulted in substantial savings in time, fuel, labour, and cost of sowing, along with higher yields and net returns. Major constraints included high horsepower requirements, machine choking, high cost, and lack of technical knowledge. The adoption of Super Seeder also led to improvements in income, social status, social participation, housing conditions, and conservation of natural resources. The study concludes that while Super Seeder technology is environmentally and economically beneficial, its wider adoption requires enhanced extension support and capacity-building initiatives.
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