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Abstract

The present study was conducted in Sonipat District, Haryana, to evaluate the effects of different
components of the centrally sponsored scheme “Promotion of Agricultural Mechanization for in-situ
Management of Crop Residue”. Under this scheme, Krishi Vigyan Kendra (KVVK), Sonipat, adopted 11
villages over the period 2018-19 to 2022-23. To manage crop residues through retention/incorporation
into the soil, the Department of Agriculture and Farmers Welfare provided financial assistance to
individual farmers for the procurement of Crop Residue Management (CRM) machinery and
equipment. Under this scheme, a total of 2839 CRM machines, with financial assistance of Rs.
142621834, were provided to individual farmers in the district. The most preferred equipment among
farmers was the rotavator (1188), the super seeder (1129), and the zero-tillage seed cum fertilizer drill
(332). Farmers preferred to purchase equipment that was easy to operate, repair, maintenance, and
suitable for their cropping pattern. In addition, a total of 234 Custom Hiring Centres (CHCs) with
financial assistance of Rs.112143181 were established in the District, out of which 17 CHCs with
financial assistance of Rs. 11482452 were established in 11 Villages adopted by KVK, Sonipat. In
these Villages, frontline demonstrations using different CRM machinery were conducted over 100 ha,
120 ha, 50 ha, and 100 ha in the years 2018-19, 2020-21, 2021-22, and 2022-23, respectively by KVK,
Sonipat. Out of the total cultivated area, 63.0% to 82.9% area was covered by CRM technologies in
different adopted Villages during the period of study. Through the effective implementation of the
CRM project in the District, the number of crop residue burning incidents decreased from 154 in 2018-
19 to 33 in 2022-23.

Keywords: Crop residue management (CRM), In-situ management, Krishi Vigyan Kendra (KVK)

Introduction

India holds the top global position in jute production and ranks second in rice, wheat, cotton,
sugarcane and groundnut production (GOI, 2020) 1%, Thus, because of the country's
agricultural substantial output, crop residue generation is also significant. The production of
main cereal crops rice and wheat in northwest India has significant role in national food
security (Singh et al., 2018) . In India, 13.5 Mha of the Indo-Gangetic plains is under rice-
wheat cropping systems, accounting for more than 85% of the total area (Jat et al., 2024) 4,
Burning of crop residues is a worldwide issue, and India is no exception. The problem is
more severe in North Indian states falling within the Indo-Gangetic plains, particularly
Punjab and Haryana. Agriculture sector is a significant contributor to total global greenhouse
gas (GHG) emissions and directly produces 10 to 12% of global anthropogenic GHG
emissions (Bennetzen et al., 2016; Tongwane and Moeletsi, 2018; Crippa et al., 2021) [+ 32 8,
However, with in sector, incidences of crop residue burning is a significant contributor to air
pollution and a big threat to human health (Li et al., 2016; Santiago-De La Rosa et al., 2018;
Lan et al., 2022) [*8 26. 181 Sypstantial amounts of carbon dioxide, nitrous oxide, methane, and
other pollutants releases during crop residue burning which produces negative environmental
and human health impacts (Abdurrahman et al., 2020) [, The burning of crop residues also
deteriorates soil quality. During burning entire carbon, major portion of nitrogen, 20-25% of
phosphorus (P) & Potash (K), half of the sulphur (S) is lost. Burning also depletes soil
micronutrients (Singh et al., 2022) [271 essential for enhancing for crop productivity.
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The amounts of CO2, CO, CH4, and N20 released into the
atmosphere due to crop residue burning are around 70, 7,
0.66, and 2.1 %, respectively (Ye et al., 2024) [,

Straw is an essential agricultural by-product (Chaturvedi et
al., 2022; Srivastava et al., 2023) [" 31 which has
traditionally been used mainly for livestock fodder, fuel for
domestic cooking, and thatching material (Igbal et al., 2022)
(12 However, the amount of straw produced each year
exceeds their uses. Therefore, straw recycling through
incorporation or mulching into or on the soil is essential,
which also improves soil properties and subsequently plant
growth. Returning straw to the soil has been widely studied
for its role in boosting productivity and environmental
benefits (Wang et al., 2015; Xia et al., 2018; Berhane et al.,
2020) [ 34 51 Straw return plays a significant role in
enriching soil organic matter, enhancing nutrient
availability, and promoting microbial population & diversity
(Guan et al., 2023; Lin et al., 2023) I 21 1t is closely
linked to the global nitrogen and carbon cycles and
agricultural productivity (Li et al., 2023) [,

Returning straw affects several soil physicochemical
parameters, including soil pH, dissolved oxygen
concentration and temperature (Li et al., 2020) 1. It also
improves soil aggregation and soluble organic carbon (Ma et
al., 2020) [231, Incorporation of straw improves soil moisture,
water infiltration, porosity, and aggregate stability (Zhao et
al., 2019; Brankatschk and Finkbeiner, 2015; Lou et al.,
2011; Jacobs et al., 2022; Ruisi et al., 2016; Liao et al.,
2021) [36, 6, 34, 13, 25, 20].

One of the most significant issues, Indian farmers face is
shortage of agricultural labour (Kadaraiah et al., 2022) [,
Agricultural mechanization is minimizing input costs and
increasing crop productivity by completing farm operations
more quickly. However, Mechanization is mainly observed
among farmers with large operational holdings. The limited
availability of improved farm machinery among marginal
and small farmers is affecting agricultural output
(Anonymous, 2015a & b) > %, The average Farm Power
Availability in India is still low i.e. 1.84 kW/ha. To achieve
higher productivity and minimizing input cost, farm power
of 4.00 kW/ha by 2030 is considered crucial (Final Report
on M&E SMAM, 2018) [,

A large proportion of the area under rice-wheat cropping
system was subjected to mechanical harvesting, that saves
labour, time, and money. But the major challenge with
combine harvesters, a large amount of residue is left in the
fields after harvesting and farmers cannot manage it
effectively with conventional farm equipment. Hence,
farmers generally adopt a quick, economical, and easier way
to burn the residue in their fields to facilitate the timely
sowing of the succeeding crops.

Management of rice residues can be carried out either
through in-situ techniques (retention of rice straw on the soil
surface or incorporation of the residue into the soil for
decomposition) or ex-situ (use of paddy straw for energy,
biochar and mulching, etc.) (Mahal et al., 2019) 4.
However, in-situ paddy straw management is the most
economical and sustainable among all available options
(Singh et al., 2020) 1. The major technologies/machinery
for in- situ paddy straw management consist of super seeder,
happy seeder, paddy straw mulcher, paddy straw chopper,
cutter-cum-spreader, zero-till drill, rotavator, reversible
mould board plough, etc. One of the methods is to direct-
drill wheat seed into paddy stubble, with straw retained on
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the surface as mulch. At the same time, another solution is
incorporating paddy straw into the soil, which is essential
for seedbed preparation for vegetable crops such as potato
and pea (Singh et al., 2022) 8. To implement these
methods successfully at farmers’ field, Government of India
had sanctioned and initiated a Central Sector Scheme
entitled ‘“Promotion of Agricultural Mechanization for in-
situ Management of Crop Residue in the States of Punjab,
Haryana, Uttar Pradesh, and NCT of Delhi” in the year
2018-19.

This study presents the overall impacts of the
project/scheme in minimizing crop residue burning
incidence and expanding cultivated area through different
crop residue management technologies in District Sonipat,
by providing substantial financial support to individual
farmers and custom hiring centres. The study also examined
the dissemination of CRM technologies by conducting
front-line demonstrations at farmers’ fields in adopted
Villages of Krishi Vigyan Kendra to showcase the real
impact of technologies for further expansion.

Materials and Methods

Sonipat district is part of the Yamuna Plain, with rice-wheat
as the major cropping system. The total area of the district is
2130.81 Km2. Wheat and rice are grown on 164000 ha and
114000 ha, respectively (Department of Agriculture and
Farmers Welfare, Sonipat, Haryana). It lies from 28 to 48’
30” to 29 o 17° 54” north of latitudes and from 76 to 28 30”
to 770 13° 40” east of longitudes. The continuously
increasing area under paddy crops has created problems of
straw management and, due to lack of awareness and some
other reasons, several farmers burn the paddy straw in their
fields. Hence, the Government of India initiated the Sub-
Mission on Agricultural Mechanization (SMAM) in 2014 to
promote farm mechanization, with a particular focus on
custom hiring centres to mitigate the adverse economies of
scale associated with small landholdings and the high cost
of individual ownership. SMAM provides financial
assistance to rural entrepreneurs, progressive farmers, self-
help groups (SHGs), Co-operative Societies, Farmer
Producer Organizations (FPOs), etc., to establish custom
hiring centres (CHCs) to make farm equipment available to
farmers, particularly small and marginal farmers, as
required.

The crop residue management scheme was launched with
the objectives of protecting environment from air pollution
and preventing loss of nutrients in soil caused by burning of
crop residues. Under this scheme, 50% financial assistance
was provided to individual farmers and 80% to Cooperative
Societies, FPOs, and Panchayats for the purchase of crop
residue management machinery and establishment of
Custom Hiring Centres (CHCs) respectively. The Scheme
promoted the usage of machines such as Super Straw
Management Systems, Super Seeder, Happy Seeder, Zero
tillage drill, Paddy Straw Chopper, Paddy Straw Mulcher,
reversible mould board plough, Rotavator, Rotary slasher,
for in-situ management of crop residue and Balers & Rakes
for ex-situ uses for collection of straw in the form of bales.
For the smooth implementation of the scheme, a district-
level executive committee (DLEC) was constituted under
the chairmanship of the Deputy Commissioner, with
members from the Department of Agriculture and Farmers
Welfare, the Krishi Vigyan Kendra, the lead bank, and the
line departments. DLEC was responsible for carrying
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forward the objectives of the scheme by involving farmers’
groups/progressive farmers. KVK, Sonipat, has conducted
demonstrations and organised trainings for farmers, about
use, repair and maintenance of latest farm machinery for
crop residue management (Figure 1).

Provision of crop residue management (CRM) equipment to
individual farmers at subsidized government rates

Establish of a hinery bank at the district Krishi Vigyan
Kendra to provide hands-on training in crop residue management
machinery

Fig 1: Components of the CRM Scheme

The present study was conducted to evaluate the effects of
the project's components from 2018-19 to 2022-23 in district
Sonipat (Figure 2). To promote the management of crop
residues by retention/incorporation into the soil, the
Department of Agriculture and Farmers Welfare provided
financial assistance to individual farmers for the
procurement of CRM machinery and equipment. Financial
assistance was also offered to co-operative societies of
farmers, farmers' producer organizations (FPOs), and
Village Panchayats, etc., for the establishment of custom
hiring centers (CHCs) to ensure the availability of CRM
machinery to small and marginal farmers of the cluster.
Krishi Vigyan Kendra of the district was also equipped with
the latest CRM machinery with the financial support of the
Indian Council of Agricultural Research to conduct
demonstrations of different CRM machinery at the KVK
farm and the KVK’s adopted Villages.

Under this project KVK, Sonipat adopted 11 villages
namely Moi, Kheri Damkan, Rohat, Jauli, Niyat, Dubheta,
Sitawali, Rehamna, Juan, Mahra and Bhatana over different
years during the time period of 2018-19 to 2022-23 in the
District for promotion of agricultural mechanization for in-
situ crop management of crop residue (Fig.2). CRM
programs were designed to develop a scalable delivery
models for cost-effective solutions to farmers with the
following objectives i) continuous dialogues were held to
farmers through multiple communication channels to build
awareness on air pollution from crop residue burnings and
its impacts on human health as well as agricultural
productivity ii) Farm level demonstrations and trainings
were conducted for capacity building of farmers to use
improved crop residue management machines. Master
trainers and village volunteers were trained to provide
further technical handholding and support to other farmers.
During the period of study, various IEC activities, viz., skill
development training on in-situ crop residue management,
awareness camps in adopted Villages, Farmer-scientist
interactions, exposure visits of farmers, field days on
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different crop residue management (CRM) technologies,
etc., have been organized in these adopted villages. The
adopted Villages were also educated and awarded through
wall writing and the fixing of banners and hoardings at the
most common places in the Villages for wide publicity
among different stakeholders. Further, in the district's
adopted villages, frontline demonstrations on crop residue
management technologies were conducted using the latest
farm equipment.

Fig 2: Map of the study area and popular crop residue management
options

Result and discussion

Technologies and practices for in-situ crop residue
management

Crop residue management practices are most effective to
enhance crop productivity. Burning of crop residues harms
the microbial population of soil, organic content and plant
macronutrients which results into overall soil health
degradation. Various management techniques that reduce
environmental degradation and climate change impacts have
been applied through different crop residue management
options in the district.

Residue retention to increase soil health

Crop residue retention is to keep the residues in the field to
improve soil health. The presence and impact of residues on
the surface enhances soil moisture content and reduces
evaporation from the soil. In addition, retention of residues
on soil surface enhances water infiltration rate and leading
to better soil physical condition. Presence of crop residues
also increases soil organic carbon content, amount of
nitrogen and other essential nutrients, which improves the
crop yield.

Machineries used for residue retention

Zero tillage seed cum fertilizer drill

In zero tillage technology, wheat seeds are directly drilled
into soil in presence of paddy stubbles. The technology is
highly suitable for basmati rice, which is grown and
harvested manually, leaving short anchored stubbles in the
field. The operations of zero-till drills require less time and
energy than those of conventional tillage implements,
thereby lowering total cultivation cost of production and
reducing the risk of Phalaris minor germination in the
wheat crop fields. Compared to the happy seeder, it is a
lightweight machine that can be pulled by less horsepower
tractors. The field capacity of a zero till drill was 0.4 -0.5
ha/h.
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Happy seeder

The Happy seeder is a machine that sows wheat crop in the
standing stubble of the rice crop without ploughing of the
field. When the stubbles of a combine-harvested field is
further cut and spread with the help of a paddy straw
chopping machines, happy seeder can more easily plant
wheat seed. Sowing with happy seeder increases wheat
yield, reduces fertilizer costs, saves time and money. Before
the introduction of this machine, it wasn't easy to sow wheat
in rice residue-retained fields. Further, this machine retains
crop residues in the field, enhances soil quality and
minimizing environmental pollution from stubble burning.
This machine requires more than 45-horsepower tractor for
its smooth operation and able to sow 0.25-0.35 ha per hour.
Functioning of happy Seeder is affected in wet residue
conditions.

Super seeder

The Super seeder machine can incorporate standing and
loose rice stubbles in combine harvested field. Super seeder
machine requires at least 50 h.p. tractor for its smooth
running. During the operation, a furrow opener splits apart
the soil, and the seed and fertilizer are placed into soil at the
recommended depth. The roller fitted into back of machine
helps to compress seed and chopped straw. The actual field
capacity of the Super Seeder was 0.30-0.40 ha/h.

Incorporation of residues

Paddy straw incorporation significantly influences soil
structure, microbial populations and carbon & nitrogen
composition, essential for maintaining soil health in
cropping systems. Straw incorporation creates an ambient
environment that enhances bacterial activity and organic
matter decomposition. Straw incorporation is identified as a
significant factor affecting soil fertility. Straw incorporation
affects several soil physicochemical parameters, including
EC, pH, and soil temperature. It improves soil aggregation
and soluble organic carbon. Straw incorporation increases
soil moisture content, rate of water infiltration and hydraulic
conductivity. In addition, straw incorporation reduces the
topsoil temperature helpful in reducing terminal heat effect
on crop yield. The incorporation of straw also improves crop
germination and growth, which results in increasing yield by
mineralizing soil nutrients.

Machineries used for the incorporation of residues into
the soil

Reversible mould board plough (RMB plough)

The RMB plough is used to mix straw into the soil by
rotating the top layer of soil. Mixing of crop residues into
soil improves soil fertility by accelerating straw
decomposition. To run this equipment, high horsepower
tractor is required, and diesel consumption is also higher.
When the subsoil is sandy or less fertile, RMB Plough is
less useful. The RMB Plough performs best when planting
potato or other vegetable crops that require a fine seedbed
for their cultivation.

Rotavator

A rotavator is a multipurpose machine that removes and
mixes crop residues to prepare seedbed for sowing of crops.
It is an improved land preparation method that saves
significant energy and time as compared to the conventional
method. Due to the versatility of operations such as tillage,
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mulching, puddling and green manuring, the use of rotavator
is increasing. The major limitation of a rotavator is, it is less
effective in standing stubbles and heavy crop load
conditions.

Machinery used for cutting paddy straw for
incorporation and mulching

Super straw management system (Super SMS)

An attachment called super SMS is fitted at the back of
combine harvester to control the straw stack. It cuts the
stubbles of the crop into small pieces and distributes it
uniformly in the field. A 110 h.p. engine is necessary for the
super SMS attached combine harvester to pull it
successfully. For uniform spreading of residues along the
full length behind the harvester, the chopped straw was
discharged tangentially from the output of the machine with
the help of a deflector. After using this system, sowing of
wheat crop in the paddy harvested field was more easier.
However, fuel consumption increased from 2.5 to 3 I/h
during the combined operation.

Straw Chopper

The straw chopper consists of a rotary shaft fitted with a
flail-like blade that collects the remaining stubble, cuts it
into very small pieces, and distribute uniformly in the field.
It is operated by a 45 h.p. tractor. The actual field capacity
of the paddy straw chopper was 0.35-0.45 ha/h.

Shrub master/Slasher

The Slasher or shrub master is used for cutting and
spreading crop residues in the field. It consists of a cutting
blade, capable to cut anchored stubble and loose straw into
small pieces. The cost of the equipment is less and can
easily be operated by small h.p. tractor.

Straw Mulcher

Happy seeder is more effectively used in the field after
operation of straw mulcher. Standing stubbles are removed,
creating a uniform stubble mulch layer. In wet straw
condition, the mulcher cannot be used because slipping
blades will prevent it from chopping standing and loose
straw. The field capacity was 0.30-0.35 ha/h and fuel
consumption was 5.5-6.0 I/h. One disadvantage of a mulcher
is, it requires additional field operations.

Implementation of the scheme through Government
financial assistance

Under the crop residue management scheme, a total of 2839
CRM machines, with financial aid of Rs.142621834 were
provided to individual farmers in the District for effective
management of crop residues. In District Sonipat, the most
preferred equipment was rotavator (1188), super seeder
(1129), and zero tillage seed cum fertilizer drill (332).
Farmers preferred to purchase equipment that was easy to
operate, repair, maintenance and highly suitable for
managing crop residues in line with their cropping patterns.
Among the least preferred equipment procured by farmers
were the rotary slasher (07), rotary mulcher (13), and happy
seeder (36), as shown in Table 1. In fact, happy seeder is a
highly suitable machine for paddy straw management in
combined-harvested paddy field. But, there was less
preference for this machine in the district due to the area
harvested by a combine harvester is comparatively less and
farmers faced some difficulty with its operation and
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maintenance. In combine-harvested paddy fields, the new
machine super seeder was highly preferred. Through custom
hiring centers established in the district, different CRM
machines were made available to small and marginal
farmers at nominal rates fixed by the District Level
Executive Committee (DLEC). A total of 234 CHCs were
established from the year 2018-19 to 2021-22 in different
Villages of the District. As per the scheme's guidelines,
during the year 2022-2023, no CHC was established, but
financial assistance for CRM machinery was provided to
individual farmers. Similarly, a total of 17 CHCs with
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financial aid of Rs. 11482452 were established in 11
Villages adopted by KVK, Sonipat, from 2018-19 to 2022-
23 (Table 2). Under the CRM scheme, individual farmers of
these Villages had also purchased different machines at
subsidized rates. They used them for paddy straw
management due to the availability of CRM machinery with
individual farmers, the establishment of CHCs, and the
organization of intensive IEC activities and demonstrations
conducted by different CRM machines in adopted Villages.
Almost nil crop residue burning incidence were recorded in
the KVK’s adopted Villages during the study period.

Table 1: Status of CRM machinery provided by the Department of Agriculture and Farmers’ Welfare on subsidized rates to the farmers in
District Sonipat (2018-19 to 2022-23)

Total of . .
S.No.| Nameof CRM 1 5y1819 | 2019-20 2020-21 2021-22 | 2022-23 machinery, | 'otl of financial
Machine assistance in Rs
number
No. No. No. No. No. NO.
1 Happy seeder | 16(831000)* |16 (1195000) 0(0) 4(306000) 0(0) 36 2332000
2 ZerofeTr't'i'ﬁgsrsgfiﬂC“m 40 (855680) | 99(2568159) | 111(2672712) | 72(1960800) | 10(268000) 332 8325351
3 Straw Chopper | 14(1486000) | 4(478500) | 57(7586000) | 5(569000) | 5(670000) 85 10789500
4 Rotary Mulcher | 13(1013600)| _ 0(0) 0(0) 0(0) 0(0) 13 1013600
5 Re"egsl'obu'gh'v" B. 121(1010040) | 17(1282750)|  9(770250) 0(0) 2(185500) 49 3248540
6 Rotary Slasher 2(44800) | 4(91400) 0(0) 1(22375) 0(0) 7 158575
7 Rotavator 35(1690700) | 72(3609974) [1081(55054654) _ 0(0) 0(0) 1188 60355328
8 Super Seeder 0(0) 000) | 282(29551750) [649(26250000)| 198(597190) 1129 56398940
Total 141(6931820)212(9225783)[1540(95635366)731(29108175)215(1720690) 2839 142621834
Custom Hiring
9 Contros (CHCs) [P4(43978000) 13(9552918) | 43(22508199) |94(36104064) | 0(0) 234 112143181

*Note: Figures in parentheses denote Government Financial assistance in rupees. Source of the data is Department of Agriculture and
Farmers welfare, Sonipat, Haryana

Table 2: Establishment of custom hiring centers (CHCs) in adopted Villages by the Department of Agriculture and Farmers’ Welfare on
subsidized rates in District Sonipat (2018-19 to 2022-23)

S. No. Nar’r\1/ei I?ggepted 2018-19 | 2019-20 | 2020-21 | 2021-22 202232- Total of lzlnc;a?chlnery, Total ofnig::?]r;g:ea:’lyaisrflls?t:\nce for
No. No. No. No. No.
1 Moi - 1(621200)* 1(570400) | 1(573160)| - 3 1764760
2 Kheri- Damkan | 1(848153) - - - - 1 848153
3 Rohat 1(1484979) - - - - 1 1484979
4 Jauli 1(1065392) - - 2(850560)| - 3 1915952
5 Niyat - - - - - - -
6 Dubheta - - 1(422400) - - 1 422400
7 Sitawali 1(1092608), - 1(536400) - - 2 1629008
8 Rehmana - - - 1(361200)| - 1 361200
9 Juan 1(688640) - - 1(941200)| - 2 1629840
10 Mahra - - - 3(1426160) - 3 1426160
11 Bhatana - - - - - - -
Total 5(5179772)|1 (621200)[3(1529200)8(4152280)] 0 17 11482452

*Note: Figures in parentheses denote Government Financial assistance in rupees. Source of the data is Department of Agriculture and
Farmers welfare, Sonipat, Haryana

Table 3: Area of paddy crop managed by CRM machinery in KVK’s adopted Villages

No. of villages Name of villages Total cultivable area |Area under paddy| Area brought under Area brought under CRM
Year adopted under | adopted under the |of the villages adopted|crop in the villages)] CRM in the adopted Demonstratigons by KVK (ha)
the CRM project CRM project (ha) (ha) Villages (ha) y
Moi 637 568 471(82.9)* 50
(2018-19) 2 Kheri- Damkan 879 736 466 (63.2) 50
Rohat 1065 902 568 (63.0) 0
(2019-20) 2 Jauli 1560 1389 1046 (75.3) 0
. Niyat 658 544 432 (79.4) 60
(2020-21) 2 Dubheta 580 497 389 (78.3) 60
Sitawali 537 464 369 (79.5) 25.2
2021-22) 2 Rehmana 331 284 201 (70.8) 248
Juan 1050 882 678 (76.9) 36
2022-23) 3 Mahra 820 706 526 (74.5) 36
Bhatana 225 181 126 (69.6) 28

*Note: Figures in parentheses denote the percentage area
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Role of Krishi Vigyan Kendras in Crop Residue
Management

With the objective of multidirectional implementation,
Krishi Vigyan Kendras were assigned to execute the scheme
in specific areas, using a scientific approach. In this way,
Krishi Vigyan Kendra, Sonipat, confined its IEC activities
and frontline demonstrations (FLDs) to the adopted villages
only and sought to collect information and data on crop
residue management in those villages. KVK Sonipat
conducted IEC activities for different stakeholders and
FLDs using various CRM machinery at farmers’ fields in
adopted Villages. Krishi Vigyan Kendra, Sonipat covered
100 ha,120 ha, 50 ha, and 100 ha area in the years 2018-19,
2020-21, 2021-22, and 2022-23, respectively by conducting
FLDs with different CRM machinery. No FLD was
conducted during the year 2019-20 due to budgetary
constraints regarding the FLD head in the scheme (Table 3).
Area coverage under CRM technologies accounted for the
largest share (82.9%) in the adopted Village Moi during the
study period. It is one of the pioneer villages in district
Sonipat for practising zero tillage wheat sowing. Farmers in
this village also adopted other CRM technologies. The
minimum area (63.0%) was covered by CRM technologies
in the village Rohat during the year 2019-20, as many
farmers were growing vegetable crops that require a fine
seedbed. Hence, they adopted conventional farm equipment
to incorporate paddy stubbles and prepare their land for
vegetable cultivation. Another reason was that at the start of
this scheme, the number of paddy straw management
machinery available in the District was limited, and KVK
had not conducted FLDs in this village due to budgetary
constraints. In the same way, during the year 2022-23, the
area covered by CRM technologies in Village Bhatana was
69.6%, which was comparatively less than the other villages
(Table 3). This was also due to more area under vegetable
cultivation and this Village is near Sonipat city, where
farmers grow more vegetables and sell them at reasonable
prices. Similarly, no CHC was established by the
Department of Agriculture and Farmers Welfare in this
village to manage the paddy-sown area. ICAR also granted
financial support to conduct various IEC activities,
demonstrate various CRM technologies at farmers’ fields in
adopted villages, and established a CRM machinery bank at
KVK Sonipat.

Front Line Demonstration (FLD) at farmers’ fields in
adopted Villages

One of the paramount components of this scheme was to
organize frontline demonstrations of different CRM
technologies in adopted villages. During the year 2018-19, a
total of 471 ha was managed out of 568 ha area grown under
paddy crop, using various types of CRM machinery in the
adopted village of Moi. The highest area i.e. 282 ha was
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covered with the help of a Zero tillage seed cum fertilizer
drill to sow the following wheat crop. The farmer also used
a happy seeder machine over 98 ha area to manage stubble
in the combined-harvested paddy fields and other fields with
long, anchored stubbles. Another adopted village, Kheri
Damkan, had a smaller area (23 ha) under a happy seeder-
sown wheat crop, as the water table in this Village is
comparatively high. Some farmers faced problems in
operating the happy seeder machine, which is heavy in
weight and needs special care during their operation.
However, a total of 276 ha was covered with the zero-tillage
machines, which was also higher than the other CRM
practices (Figure 3).

In the year 2019-20, the maximum area, i.e., 60.7% of the
total CRM area, was covered by different machinery used to
incorporate paddy stubbles into the soil in Village Rohat.
However, 40.7% of the total managed area was sown using
Zero tillage technology in Village Jauli during the same year
due to a high-water table and delayed wheat sowing by
conventional farm equipment. During 2020-21, another
machine, namely the Super seeder, was introduced, and it
was highly liked and accepted by farmers compared to the
Happy seeder and Zero tillage machine for wheat sowing.
Super seeder machine offered numerous benefits, primarily
by combining multiple operations (tillage, sowing, levelling,
and residue management) into a single pass, thereby saving
time & resources. The super seeder consists of a rotavator
and a zero-till drill for managing paddy straw and sowing
wheat, respectively. A rotavator, which cuts the standing
stubble & loose straw and incorporates it into the soil. The
seedbed is prepared, and the seed is placed at the same time.
For preparing the seedbed and sowing the crop, no separate
implement is required. In 2020-21, 34.5% and 31.6% of the
total area was sown using the Super seeder machine out of
the total crop residue-managed area in the adopted villages
Niyat and Dubheta, respectively. It proveed the popularity,
acceptability, and adaptability of this technology. Similarly,
in the year 2021-22, 48.2% and 47.7% of the area was sown
using super seeder machine, and only 3.8% and 4.5% of the
area was sown with the help of a happy seeder, area sown
by zero till drill also decreased to 12.4% and 11.4% in the
adopted villages, Sitawali and Rehmana, respectively. The
acceptability of the happy seeder machine drastically
reduced with the introduction of the super seeder machine.
During the year 2022-23, less than 1% area was sown with
the help of a happy seeder in the adopted villages of Juan
and Mahra, whereas no area was covered in village Bhatana.
Only 3.5%, 4.2%, and 11.1% area was sown with the help of
a zero till drill, but 55.1%, 60.2% and 53.9% area was sown
with the help of super seeder machine and 40.7%, 35.0%
and 34.9% area managed using stubble incorporating
machinery in adopted Village Juan, Mahra and Bhatana
respectively (Figure 3).
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Fig 3: Paddy straw management for wheat sowing (area in ha) in the adopted Villages of KVK Sonipat

From the above data, it is clear that the super seeder
machine has replaced the happy seeder machine entirely and
the zero tillage machine to a large extent. Farmers are either
using a super seeder or incorporating paddy stubbles into the
soil with the help of other CRM implements.

Conclusion

In conclusion, the study evaluated the effect of different
components of the project for promoting crop residue
management technologies by providing financial assistance
to individual farmers/CHCs for the procurement of CRM
machinery and equipment. Krishi Vigyan Kendra, Sonipat,
was also equipped with the latest CRM machinery to
conduct demonstrations of different CRM machinery at the
KVK farm and the adopted Villages during the study period
of 2018-19 to 2022-23. Under the crop residue management
scheme, a total of 2839 CRM machines, with financial
assistance of Rs. 142621834, were provided to individual
farmers, and 234 CHCs, with financial assistance of Rs.
112143181, were established to effectively manage crop
residues in the district. Out of these, 17 CHCs, with
financial aid of Rs. 11482452, were established in 11
Villages adopted by KVK, Sonipat, during the study period.
Krishi Vigyan Kendra, Sonipat, conducted 925 front-line
demonstrations covering an area of 370 ha. in adopted
Villages to showcase the real impact of CRM technologies.
Through KVK’s initiatives, more than 63% of the area in
the adopted Villages was brought under CRM technologies
during the study. The use of a happy seeder and a zero-
tillage machine decreased with the introduction of the super
seeder. Farmers are either using a super seeder or
incorporating paddy stubbles into the soil with other
implements designed for the task. Through effective
implementation of the CRM project, the number of crop
residue-burning incidents in the district decreased from 154
in 2018-19 to 33 in 2022-23.
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