Problems faced by the farmers after adopting Paddy Straw Management Technologies in Punjab



                                                               Abstract
The study was conducted across five agro-climatic zones in Punjab, the study randomly selected one district from each zone: Moga, Ferozpur, Gurdaspur, Jalandhar, and Shaheed Bhagat Singh Nagar. Two villages were selected randomly from four villages which were adopted by particular KVK in 2018-19 and one non-adopted village from each selected district was selected. From all selected villages, 20 respondents were selected randomly. Thus, a total of 300 respondents were chosen for study. The study revealed that high diesel consumption was the problem faced by 40.11 per cent of respondents in adopted villages and 40.98 per cent in non-adopted villages. Attack of insect pests in wheat was highest for Happy Seeder, with 71.34 per cent of respondents faced in adopted villages and 81.4 per cent in non-adopted villages. Rodent problems in wheat field were also faced by 54.26 per cent of respondents in adopted villages and 90.7 per cent in non-adopted Happy Seeder. While adopting mulcher in the field, 16.09 per cent of the respondents from the adopted village faced the problem that the effectiveness of mulcher decreases in moist soil, as the blades slip and can’t cut the straw effectively whereas, in the non-adopted village, the same proportion of respondents faced the same problem. Among adopted villages, 91.78 per cent of respondents identified that this machinery required a high Hp tractor, while a slightly lower proportion, 82.97 percent of respondents in non-adopted villages reported the same issue in MB plough.
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INTRODUCTION
Rice-wheat is the dominant cropping system in the northern plains of India. Paddy is being cultivated on more than 10 million hectares in Punjab, Haryana, and Uttar Pradesh. Burning crop residue causes phenomenal pollution problems in the atmosphere and a huge amount of loss and physical health deterioration to the soil. The time available between rice harvesting and wheat sowing is very narrow and in the range of 20-30 day. The burning of one ton of paddy straw releases 3 kg particulate matter, 60 kg CO, 1460 kg CO2, 199 kg ash and 2 kg SO2. One ton of paddy straw contains approximately 5.5 kg N, 2.3 kg P2O5, 25 kg K2O, 102 kg S, 50-70 percent of micro-nutrients absorbed by the rice, and 400 kg of carbon which are lost due to the burning of paddy straw (Anonymous 2020a). The number of paddy straw occurrences recorded in Punjab in 2021 and 2022 was 71,304 and 49,922, respectively (Anonymous 2022a). Stubble-burning events decreased from 78,550 in 2021 to 53,792 in 2022 in Punjab, Haryana, NCR-UP, NCR-Rajasthan, and Delhi-NCT, a reduction of 31.5 per cent, according to figures based on the Standard ISRO Protocol for monitoring paddy crop residue burning events between September 15 and November 30 in the five regions (Anonymous 2022b). Appropriate solutions for in-situ and ex-situ crop residue management have been suggested for successful implementation to achieve zero burning. To address the problem of crop residue burning holistically, the Ministry of Agriculture & Farmers' Welfare, Government of India initiated the Central Sector Scheme on “Promotion of agricultural mechanization for in-situ management of crop residue in the state of Punjab, Haryana, Uttar Pradesh and NCT of Delhi” popularly known as Crop Residue Management (CRM) scheme. “The objective of the scheme envisages the promotion of agricultural mechanization for in-situ management of crop residue”. This scheme is being implemented by ICAR-ATARIs through 60 Krishi Vigyan Kendras (KVKs) of Punjab (22), Haryana (14), Delhi (1), and UP (23). The Scheme has following  major components (100% Central Share): (i) “Establishment of Farm Machinery Banks or Custom Hiring Centers for Crop residue management machinery” (ii) “Procurement of Agriculture Machinery and Equipment for crop residue management” (iii) “Information, Education and Communication for awareness on crop residue management”. KVKs executed the activities under Information, Education, and Communication (IEC) component. The KVK implemented various methods to popularize the happy seeder, mulcher, and zero-till drill as solutions to the issue of paddy straw, aiming to transform this waste into a valuable resource. These methods included conducting on-site demonstrations at farmers' fields, demonstrations at the KVK farm, arranging visits for farmers to Punjab Agricultural University in Ludhiana, organizing farmer camps in collaboration with the state agricultural department, delivering radio and TV talks, hosting field days at the KVK farm, employing multimedia for mass awareness, and distributing informative literature (Jaidka et al 2018). Since, so many funds, time and efforts were put into this scheme by KVK, so its evaluation was necessary in a state like Punjab where stubble burning was major issue and this scheme is of much importance.  After implementation of scheme, the problems faced by the farmers were found in this study. 
Research Methodology
	The study was conducted in Punjab state in 2023. All the five agro-climatic zones were selected. From every agro-climatic zone, one district was selected randomly namely Moga, Gurdaspur, Ferozpur, Jalandhar and Shahid Bhagat Singh Nagar. Each KVK has adopted 4 villages in 2018-19 under this scheme. Among 4 adopted villages, two villages were selected of that particular district and one non-adopted village was selected purposively. Hence, from each district total three villages were selected i.e. two adopted and one-non adopted. Thus, a total of 15 villages were chosen for the study area. From every selected village, 20 respondents were selected randomly. Thus, a total of 200 respondents from adopted villages and 100 respondents from non-adopted Villages were chosen. A total of 300 respondents were chosen from the study area. Problems were the difficulties faced by the respondents for adopting the paddy straw management technologies in Punjab. The technologies such as in-situ and ex-situ technologies for managing paddy straw were selected for the study. The in-situ management technologies like Happy seeder, Super seeder, Smart seeder, Surface seeder, Mulcher, MB plough were selected whereas for in-situ management of paddy straw, the baler was selected. The response regarding problem faced by the farmers regarding particular technology was recorded through open-ended questions Data collection was done personally by interviewing the respondents by visiting the study area. 
Results and Discussion
Problems faced by respondents on different paddy straw management machineries
 Happy Seeder: The majority of respondents from adopted villages choose Happy Seeder. A similar per cent of respondents from adopted or non-adopted villages was reported that urea remain unavailable to plants because it remains on the straw and attack of insects pest at the time of paddy straw management by happy seeder.
Table 1: Distribution of respondents on the basis of problems faced by respondents after adopting Happy Seeder 
	Problem
	Adopted village
n1=164
f* (%)
	Non-adopted village 
n2= 43
f* (%)

	Urea remain unavailable to plants because it remains on the straw 
	96 (58.53)
	25 (58.13)

	Loose straw affect the functioning of machinery 
	67 (40.85)
	27 (62.8)

	More seed required for sown wheat
	55 (33.53)
	25 (58.13)

	Costly 
	43 (26.21)
	37 (86.04)

	Wheat crop sown Require more fertilizer
	71 (43.290
	29 (67.44)

	Problem of rodents
	89 (54.26)
	39 (90.7)

	Yellowing in wheat after Ist irrigation/rainfall 
	69 (42.07)
	29 (67.44)

	Attack of insects pest 
	117 (71.34)
	35 (81.4)


*Multiple responses







Table1 showed that 40.85 per cent of adopted villages respondents gave reason that loose straw affect the functioning of machinery while, 62.8 per cent of respondents from non-adopted villages faced it. The percentage of the respondents in adopted villages faced problem of loose straw affect the functioning of machinery, more seed required for sown wheat, Costly, Wheat crop sown require more fertilizer, Problem of rodents, Yellowing in wheat after Ist irrigation/rainfall and attack of insects pest were 40.85, 33.53,26.21,43.29,54.26, 42.07 and 71.34 per cent respectively.
The percentage of the respondents in non-adopted villages faced problem of loose straw affect the functioning of machinery, more seed required for sown wheat, Costly, Wheat crop sown require more fertilizer, Problem of rodents, Yellowing in wheat after first irrigation/rainfall and attack of insects pest were 62.8, 58.13, 86.04, 67.44, 90.7, 67.44 and 81.4 per cent respectively.
Table 2: Distribution of respondents on the basis of problems faced by respondents after adopting Super Seeder
	Problem
	Adopted village
n1=172
f* (%)
	Non-adopted village 
n2= 61 
f* (%)

	Loose straw affect the functioning of machinery 
	57(33.13)
	35(57.37)

	Attack of insects pest 
	27 (15.69)
	19 (31.14)

	High rent 
	161 (93.60)
	57 (93.44)

	High Hp tractor 
	117 (68.02)
	49(80.32)

	Lodging problem 
	43 (25)
	17 (27.86)

	Diesel consumption
	69 (40.11)
	25 (40.98)

	High maintenance cost
	73 (42.44)
	12 (19.67)

	Doesn’t work in  hybrid basmati due to plant height
	37 (21.51)
	13 (21.31)


*Multiple responses
Super Seeder: Table 2 shows that 33.13 per cent of adopted villages respondents gave reason that loose straw affect the functioning of machinery while, 57.37 per cent of respondents from non-adopted villages faced it. The percentage of the respondents in adopted villages faced problem of Attack of insects pest, High rent, High Hp tractor, Lodging problem, Diesel consumption, High maintenance cost and Doesn’t work in hybrid basmati due to plant height were 15.69, 93.60, 68.02, 25.00, 40.11, 42.44 and 21.51 per cent respectively.
The percentage of the respondents in non-adopted villages faced problem of Attack of insects pest, High rent, High Hp tractor, Lodging problem, Diesel consumption, High maintenance cost and Doesn’t work in hybrid basmati due to plant height were 31.14, 93.44, 80.32, 27.86, 40.98, 19.67 and 21.31 per cent respectively.
Table 3: Distribution of respondents on the basis of problems faced by respondents after adopting Smart Seeder
	Problem
	Adopted village
n1=9
f* (%)

	Poor seed-soil contact 
	6(66.67)

	High cost of cultivation 
	4 (44.44)

	Lodging problem
	2(22.22)


             *Multiple responses
 Smart Seeder: The percentage of the respondents in adopted villages faced problem of Lodging, poor seed-soil contact and High cost of cultivation were 22.22, 66.67 and 44.44 per cent respectively showed in Table 3.
Table 4: Distribution of respondents on the basis of problems faced by respondents after adopting Surface Seeder
	Problem
	Adopted village
n1=73 
f* (%)
	Non-adopted village 
n2= 2
f* (%)

	Urea remain unavailable to plants because it remains on the straw 
	49(67.12)
	1(50)

	More wheat seed required for sowing
	56(76.71)
	2(100)

	Attack of insects pest 
	12(16.43)
	

	Poor germination 
	55(45.34)
	


*Multiple responses
Surface Seeder: In Table 4, the percentage of the respondents in adopted villages faced problem of urea remain unavailable to plants because it remains on the straw, More seed required for sown wheat, Attack of insects pest and poor germination were 67.12, 76.71, 16.43 and 45.34 per cent respectively. On the same hand problem of urea remain unavailable to plants because it remains on the straw and more seed required for sown wheat were 50, 100 per cent respectively.
Baler: The percentage of the respondents in adopted villages faced problem of costliness, Non availability, Delay in shifting, Factory not available and laborious were 53.70, 40.12, 29.01, 15.43 and 3.08 per cent respectively. On the same hand in the case of non-adopted villages Non availability, Delay in shifting and factory not available were 39.06, 20.31 and 15.62 per cent respectively showed in Table 5
Table 5: Distribution of respondents on the basis of problems faced by respondents after adopting Baler 
	Problem
	Adopted village
n1=162
f* (%)
	Non-adopted village 
n2= 84
f* (%)

	Costly
	87 (53.70)
	

	Non -availability 
	65 (40.12)
	25 (39.06)

	Delay in shifting bales from field	
	47 (29.01)
	13 (20.31)

	Factory not available 
	25 (15.43)
	10 (15.62)

	Laborious 
	5 (3.08)
	-


*Multiple responses
Mulcher: In Table 6, the majority of respondents (63.21%) faced the problem of high cost of mulcher by adopted villages and 72.22 per cent of respondents in non-adopted villages faced the same problem of high cost of mulcher. Among adopted villages, 64.36 per cent of respondents identified the need of leveller and in non-adopted village, 87.03 per cent of respondents faced the same problem of requirement of leveller. In adopted village, 16.09 per cent of respondents faced the problem that effectiveness of mulcher decreases in moist soil, as the blades slip and can’t cut the straw effectively whereas in non-adopted village, same number of proportion of respondents faced the same problem
Table 6:	Distribution of respondents based on problems faced by respondents on Mulcher  
	S.no
	Problems
	Adopted village
n1=87
f* (%)
	Non-adopted village
n2=54
f* (%)

	1. 
	Requirement of Leveller 
	56 (64.36)
	47 (87.03)

	2. 
	It can’t be used in moist soil as the blades slip and can’t cut the straw effectively  
	14 (16.09)
	9 (16.66)

	3. 
	Costly
	55 (63.21)
	39 (72.22)


*Multiple responses
Mould board plough.
In table 7, a large proportion of both adopters and non-adopters indicated that using this equipment requires a high horsepower tractor, which consequently leads to higher diesel consumption. Among adopters, 91.78 per cent identified that this machinery required high hp tractor, while a slightly lower proportion, 82.97 per cent of respondents in non-adopters reported the same issue.  The use of MB plough is restricted in soils that are infertile or sandy. Around 32.87 per cent of respondents in adopted village and 31.91 per cent of respondents in non-adopted villages mentioned this as a limitation. The close percentages between adopters and non-adopters suggest that the plough's effectiveness in various soil types was similarly perceived across both groups.
Table 7: Distribution of respondents based on problems faced by respondents on Mould board plough 
	S.no
	Problems
	Adopted village
n1=73
f* (%)
	Non-adopted village
n2=47
f* (%)

	1. 
	It requires high hp tractor and associated diesel consumption is higher 
	67 (91.78)
	39 (82.97)

	2. 
	MB plough can’t be used in cases where the sub-soil is infertile or sandy
	24 (32.87)
	15 (31.91)

	3. 
	Organic matter not added, field fully dependent on chemical fertilizer leading to large sized soil clod formation 
	27 (36.98)
	10 (21.27)


*Multiple responses
Problem of organic matter not added and field fully dependent on chemical fertilizer leading to large sized soil clod formation was highlighted by 36.98 per cent of respondents of adopted village compared to 21.27 per cent of respondents of non-adopted villages. Chaudhary (2020) found that a large quantity of straw hinders sowing operations and leads to less germination of wheat was reported as the major problem by the respondents of adopted and non-adopted villages for Happy Seeder which is in line with the study findings.
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