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Foreword
Punjab Farmers are burning crop residue due to very short window of time between
harvesting of paddy and sowing of wheat crop. Combine harvesting of paddy and wheat
predominates in Punjab, with large amounts of loose and anchored crop residues left in the fields
after harvest. While much of the wheat straw is collected for use as cattle fodder, paddy straw is
considered to be a poor feed due to its high silica content, and is considered to be largely
unusable. Further, paddy residue burning has been identified as a major health hazard coupled
with loss of vital nutrients such as nitrogen, phosphorus, potassium and sulphur from the topsoil
layer, making the land less fertile and unviable for agriculture in the long run. Finding ways to
dispose of the agriculture waste with minimal impact on the environment is one of today's
greatest challenges.
The Happy Seeder has been recognized as one such key technological innovation
developed and validated over the several years under diverse conditions to establish its
significance. It is a key innovative planter capable of direct drilling of wheat after rice harvest and
under residual moisture in the fields, saving pre-sowing irrigation, with surface retention of
residues as mulch and without any preparatory tillage and avoiding burning. Keeping this in
view, ICAR-ATARI, Ludhiana advised Krishi Vigyan Kendas (KVKs) of Punjab to conduct
demonstrations on wheat sown with happy seeder at KVK farm subsequently up-scale this
technology at farmers' field to nearby villages in their respective districts.
I am happy to know that ICAR-ATARI, Ludhiana has come out with a very relevant and
timely publication on Upscaling Happy Seeder Technology: Scientific Evidences from
Demonstrations. I appreciate the Team KVK and ATARI for presenting scientific evidences
generated from the demonstrations conducted by KVKs of Punjab during 2015-16 and 2016-17
at its instructional farm as well as at farmers' field in a lucid manner. I am sure, this document will
be useful to extension personnel, policy makers and act as ready reference for them about the
benefits of Happy Seeder technology.

(A.K. Singh)
(i)
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Preface
Agriculture in Punjab is facing the challenges of conservation of natural resources and
environment as it follows intensive rice-wheat cropping system. Paddy is the most important
Kharif crop of Punjab and produces more than 20 million tonnes biomass. There is very narrow
window for sowing of succeeding wheat crop. Consequently, farmers burn the paddy residue in
the field itself which causes very serious environmental problem and adversely affecting the soil
health. Therefore, paddy straw management is a burning problem and needs to be tackled.
There are several options available to manage paddy straw. The options include the
removing paddy straw from the field and in-situ management through machinery. In-situ
management of residue has several benefits over ex-situ management. In situ management has an
edge as removing the straw is costly. It provides the most convenient mode of recycling of
organic carbon and nutrients, thereby positively impacting the soil health and crop performance.
The Happy Seeder provides an economically viable alternative to residue burning. It is a tractormounted machine which can directly sow wheat in the standing paddy stubbles. It, therefore,
allows farmers to sow wheat immediately after their paddy harvest without burning of paddy
residue for land preparation. Further, it helps in retention of paddy straw as mulch on the field.
ICAR-ATARI, Ludhiana through Krishi Vigyan Kendras (KVKs) of Punjab decided to
promote Happy Seeder technology amongst farmers. Demonstration on happy seeders sown
wheat crop were conducted at instructional farm of KVK, which serves the purpose of
showcasing the technology to farmers who frequently visit KVK for various purposes. Further,
KVKs also laid out demonstrations of this technology at farmers' field of adjoining villages. We
hope that empirical evidences emerged from demonstrations about several benefits of happy
seeder technology will reach to many people through this publication and other farmers will also
get motivated for its application.

Authors

(iii)
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INTRODUCTION
Natural resource degradation coupled with increasing intensity of climate
variability is one of the major challenges for current as well as future food security and
livelihoods of millions of farm families. Among different natural resource management
related challenges in heartlands of Green Revolution and the Food Bowl of country; i.e.,
North-West India, burning crops residues has not only been leading to losses of nutrients
& soil biodiversity but also contributing significantly to global warming as well as
respiratory diseases to human beings. India produces about 500 million tons (Mt) of crop
residue annually and about 140 Mt is burnt in the field primarily to clear the field from
straw and stubble after harvest of preceding crop. The problem is severe in irrigated
agriculture, particularly in the mechanised paddy-wheat system.
Paddy is a major crop of Punjab and being cultivated in an area of about 30 lakh ha
(Anonymous 2016). The cultivation of high yielding varieties of paddy has helped in
ensuring food security in the country but at the same time has resulted in the production
of huge quantity paddy residue (approximately 20 Mt). Farmers generally burn paddy
residue prior to wheat sowing as the cheap and easy option for residue management, but
burning leads to losses of soil organic matter and nutrients (especially N, P, K, S and C),
and creates environmental pollution (particulates and greenhouse gases). One-ton paddy
straw contains approximately 5.5 kg N, 2.3 Kg P2O5, 25 kg K2O, 1.2 kg S, 50-70 per cent
of micro-nutrients absorbed by rice and 400 kg of carbon which are lost due to burning of
paddy straw (Anonymous 2013). The monetary value of the nutrient loss due to burning
of paddy straw in terms of fertilizers is Rs. 3300 per ha. Apart from loss of nutrients,
some of the soil properties like soil temperature, pH, moisture, soil organic matter, etc are
greatly affected due to burning.
Finding ways to dispose of huge quantity of paddy residue with minimal impact on
the environment is one of the greatest challenges. Punjab State Government is promoting
off-site gainful utilization of crop residues for power generation. Removal of straw from
the field requires elaborate equipment and involves huge initial investment and
operational cost. Furthermore, transportation of the straw from the field to the site of
usage is also expensive. Therefore, it is not economical viable to manage huge quantity
of paddy straw through ex-situ. Thus, there is need to manage paddy straw in the field
itself. In-situ crop residue management is a viable option for managing paddy straw.
Technological options for in situ paddy residue management
Incorporation of paddy residue into the soil using conventional tillage methods is
one of the methods of in-situ crop residue management. Implements like stubble shaver,
MB plough, disc harrow, cultivator and plankers are generally used for residue

(1)
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incorporation. Incorporation of straw in the field improves the soil fertility, but it needs
considerable energy and increases the cost of operation for sowing wheat crop.

Singh et al (2017) reported that during last couple of decades, Zero-till (ZT)/
minimum tillage technologies for wheat seeding have been found beneficial in terms of
economics and timeliness of wheat sowing in comparison with conventional tillage in
the rice-wheat system. The direct drilling (zero tillage) operation saves on labour, water,
energy, and reduces cost of production and maintains soil heath. It also facilitates timely
planting with similar or higher crop productivity. However, there are problems with
direct drilling of wheat into combine-harvested rice fields using the standard ZT seed
drill due to: (1) straw accumulation in the furrow openers, (2) poor traction of the seed
metering drive wheel due to the presence of loose straw, and (3) the need for frequent
lifting of the implement under heavy residue conditions, resulting in uneven seed depth
and thus crop establishment.
Until recently, the availability of suitable machinery was a major constraint to
direct drilling into heavy rice stubbles. The recent version of Happy Seeder has been
recognized as one such key technological innovation developed and validated over the
several years under diverse farmer circumstances to establish its significance. It is a key
innovative planter (popularly known as Happy Seeder) capable of direct drilling of
wheat after rice harvest and under residual moisture in the fields, saving pre-sowing
irrigation equivalent to one million litres of water per hectare, with surface retention of
residues as mulch and without any preparatory tillage and avoiding burning. This
alternate method of in-situ paddy residue management is retention of paddy straw as
mulch on the field and direct seeding of wheat. For adopting this method, attachment of
Super Straw Management System (Super-SMS) and Direct Wheat Seeder (Happy
Seeder) are required.
(2)

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

Demonstrations of Happy Seeder: A Way forward
The Happy Seeder provides a viable alternative to residue burning. It is a tractormounted machine that cuts and lifts rice straw, sows wheat into the bare soil, and deposits
the straw over the sown area as mulch. It, therefore, allows farmers to sow wheat
immediately after their paddy harvest without burning of any paddy residue for land
preparation. It consists of a straw management rotor which cuts and chops the straw in
front of furrow openers and guides the cut material between the sowing tynes thus
leaving a clear space for sowing while leaving the chopped straw as mulch between the
seed row.

Happy seeder sown wheat crop

Up-scaling of Happy Seeder: Why and How?
Up-scaling of this innovative Happy Seeder technology is deemed vital for
safeguarding objectives of sustainable agriculture growth, for which government has
made interventions such as financial support in the form of subsidy for purchase of
Turbo Happy Seeder and legislation for completely banning residue burning in Punjab
and Haryana. Fine imposition by government has also led immensely in forcing farmers
to stop residue banning. (As per the tribunal, differing charges are applicable as per
incident of crop residue burning towards environment compensation). However, instead
(3)

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

of 'forceful implementation', 'wilful adoption' of a technology having 'multiple wins' of
eliminating residue burning, facilitate farmers to plant their wheat crop in time and
reduce cost of production need to be promoted to ensure sustainable farming. Model
showing multiple benefits of the residue management (surface retention) using happy
seeder over conventional practice of residue burning is presented below:

Benefits of in-situ residue management using Happy Seeder

References
Anonymous (2013) Parali Na Sado- Suchaji Varton Karo. An Extension Booklet.
Directorate of Research. Punjab Agricultural University, Ludhiana.
Anonymous (2016). Agricultural Handbook. Punjab Agricultural University, Ludhiana.
Singh, R; Kumar, A; Mahal, J.S. and Sidhu, R.S. (2017) Evidences from Ground Zero:
Up-scaling Happy Seeder Technology. ICAR-ATARI, Ludhiana, Punjab.
(4)
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Performance of Happy Seeder Sown Wheat Crop in Punjab
Rajbir Singh and Arvind Kumar
ICAR-ATARI, Zone-I, Ludhiana (Punjab)

Considering the significance of happy seeder technology for in-situ paddy stubble
management, ICAR-ATARI, Ludhiana through Krishi Vigyan Kendras (KVKs) of
Punjab has decided to systematically demonstrate it at KVK farms. A total of 16 KVKs
of Punjab demonstrated this technology at its farm. All the KVKs were instructed to put
up a special sign board at the entrance of KVK showing “Say No to Burning”.
Demonstrations on happy seeders sown wheat crop were conducted at KVK farm to
serve the purpose of showcasing the technology to farmers who frequently visit KVK for
various reasons and sensitizing them for its adoption. To upscale happy seeder
technology, KVKs also laid out demonstrations of this technology at the farm of contact
farmers of adjoining villages. The sole purpose of conducting demonstrations at farmers'
fields was to convince other farmers of the villages by the principle of 'Seeing is
Believing'.
The results of happy seeder sown wheat crop were also discussed during Scientific
Advisory Committee (SAC) meetings of KVKs. Special field and harvest days were also
organized to create awareness among masses about the technology.
Performance of demonstrations laid out at KVK farm
Data presented in Table 1 reveal that 16 KVKs of Punjab laid out demonstrations
on happy seeder sown wheat at KVK farm in 41 ha area during 2015-16, which was
increased to 53.92 ha in the Rabi season of 2016-17. The table further indicates that
irrigation water applied in demonstration plots was around 20% less as compared to
conventional method (control plot). Around 30% weed infestation was observed in
demonstration plots in comparison to conventional method.
Table 1: Demonstrations on happy seeder sown wheat laid out at KVK farm
Year

No. of
KVKs

Area under
demonstration
(ha)

Irrigation water applied (mm)
Demonstration

Control

Weed infestation
under
demonstration (%)

2015-16

16

41.00

240.00

316.00

34.48

2016-17

16

53.92

240.13

311.44

29.35

Results presented in Table 2 indicate that average yield of demonstration was
recorded 48.84 and 49.75 q/ha with standard deviation of 4.01 and 3.96 during Rabi
season of 2015-16 and 2016-17, respectively. The average yield of demonstrations was
(5)
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Sites of Demonstrations conducted in Punjab during 2015-16 & 2016-17

(6)
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observed to be slightly higher (0.25 & 0.19 q/ha) than the average yield of wheat of
control plots. Wheat is sown by conventional method (pre-sowing irrigation, ploughing,
planking, sowing with seed drill) without burning the paddy stubbles at the KVK farm is
considered as control plot for demonstrations laid out at KVK farm. Economic analysis
of demonstrations laid out at KVK farm indicates that average cost of cultivation of was
observed to be Rs. 26,921 and 27,261 per ha during 2015-16 and 2016-17 which is Rs.
4,933 and 5,264 per ha less, respectively, as compared to control plots (Fig. 1).
The lower average cost of cultivation of demonstrations plots is due to nonrequirement of different pre-sowing field operations. The average cost cultivation of
Table 2: Performance of demonstrations conducted at KVK farm
Particulars

2015-16
Demonstration

2016-17
Control

Demonstration

Control

Yield (q/ha)

48.84 ± 4.01

48.59 ± 3.29

49.75 ± 3.96

49.56 ± 4.31

Cost of cultivation (Rs/ha)
Gross income
(Rs/ha)

26921 ± 3350

31855 ± 4006

27261 ± 3224

32525 ± 3945

82748 ± 10397

83409 ± 9408

87230 ± 11284

87308 ± 11387

Net income
55826 ± 10436
(Rs/ha)
± indicates standard deviation

51241 ± 9559

59969 ± 11101

54783 ± 10690

(7)
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demonstration plots was recorded Rs. 26,922 and Rs. 27,261 per ha during 2015-16 and
2016-17, respectively. The average cost of cultivation of control plots was found quite
high (Rs. 31,855 and Rs. 32,525 per ha) in both years. The average net income of
demonstrations was observed Rs. 55,826 per ha, which is Rs. 4585 higher than the
control plots. Net income from demonstrations conducted in 2016-17 was observed Rs.
59,969 per ha, which is Rs. 5186 per ha higher than the control plot (Fig. 2). The more net
income from wheat production under demonstrations is due to less cost of cultivation as
depicted in Table 2. Consequently, the B:C ratio was also found to be higher in case of
demonstrations as compared to control plots in both the seasons.
Performance of demonstrations conducted at farmers' field
The KVKs of Punjab conducted 1700 demonstrations on Happy Seeder sown
wheat at farmers' field in 87 villages covering an area of 676.6 ha during 2015-16
whereas in 2016-17, it is increased to 2400 demonstrations in 133 villages covering more
than 950 ha area during (Table 3). It is also observed that about 20% irrigation water was
saved in demonstration plots of wheat sown by Happy Seeder as compared to
conventional method (sowing wheat after burning the paddy straw in the field itself).
Further, around 1/3rd weed infestation was observed in demonstration plots as compared
to control plots.
(8)
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Table 3: Demonstrations conducted at farmers’ field
Year

No. of
villages

Area
under
demonstration (ha)

No. of
Demonstrations

Irrigation water
applied (mm)

2015-16

87

676.9

1700

Demonstration
253.84

2016-17

133

962.4

2400

236.90

Weed infestation
under
demonstration
(%)

Control
313.62

34.34

301.51

33.35

Data in Table 4 reveal that average yield of wheat of demonstration plots was found
49.87 and 52.03 q/ha, which significantly higher at 1% level of significance as compared
to control plots in both year. However, average cost of cultivation of demonstration plots
was observed Rs. 26,430 and Rs. 27,162 per ha during 2015-16 and 2016-17,
respectively, which is significantly lower at 1% level of significance than the control
plots. The average reduction in cost of cultivation of demonstration plots was found Rs.
4417 and 5068 per ha as compared to control plots during corresponding seasons,
respectively (Fig. 4). The average gross income from wheat cultivation of demonstration
plots was observed higher than the control plots but it was observed to be non-significant
during 2015-16. However, in subsequent rabi season of 2016-17, it was found to be
significantly higher (1% level of significance) in demonstration as compared to control.
Further, the average net income from wheat production under demonstrations was found
Rs. 58,423 and Rs. 65,091 per ha during 2015-16 and 2016-17, respectively, which is Rs.
5838 and Rs. 7123 per ha higher than control plots during 2015-16 and 2016-17,
respectively (Fig. 5). The reason for higher net income is mainly due to less cost of
cultivation of wheat sown with happy seeder as compared to conventional method. The
net average income from wheat cultivation was observed significantly higher at 1% level
of significance in demonstration plots as compared to control. Consequently, B: C ratio
was also found to be higher in demonstration as compared to control in both the seasons
(Fig. 6).
(9)
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Table 4: Performance of demonstrations conducted at farmers’ field
Particulars

Yield (q/ha)
Cost of
cultivation
(Rs/ha)
Gross
income
(Rs/ha)
Net income
(Rs/ha)

2015-16
Demonstration

Control

49.87

48.78

± 2.73

± 2.76

26430

30847

± 2517

± 2394

84853

83431

± 6770

± 7833

58423

52585

± 5867

± 7122

t-value

2016-17
Demonstration

3.96**
-17.98**

1.94

8.95**

Control

52.03

50.64

± 3.18

± 3.52

27162

32230

± 2631

± 2810

92253

90198

± 7596

± 8559

65091

57968

± 7836

± 9018

± Standard deviation ** Significant at 1% level of significance

Field day celebrated at the demonstration plot

(10)

t-value

4.66**
-21.00**

2.87**

9.52**
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Conclusion
The advantages of Happy Seeder sown wheat crops are numerous as reflected by the
empirical evidence generated through demonstrations conducted at KVK farms as well
as at farmers' field. The learning and key reflections of the demonstrations are presented
below:
•

The average wheat yield of demonstrations on Happy Seeder sown wheat was
found to be higher than the average yield of conventional method.

•

The average cost of cultivation of wheat was observed to be significantly lower in
case of Happy Seeder sown wheat as compared to conventional method.

•

The average net return from Happy Seeder sown wheat demonstration plots vary
from Rs. 4585 to Rs. 7123 per ha compared to conventional method during
different seasons.

•

In Happy Seeder sown wheat crop, around 1/3rd weed infestation was observed as
compared to conventional method.

•

Happy seeder sown wheat saved approximately 20% irrigation water compared to
conventional method.

Citation:
Singh, R. and Kumar, A. (2018) Performance of Happy Seeder Sown Wheat Crop in Punjab. In Singh,
Rajbir; Kumar, Arvind; Sidhu, R.S. and Mahal, J.S. (eds) Upscaling Happy Seeder Technology:
Scientific Evidences from Demonstrations. ICAR-ATARI, Zone-I, Ludhiana, pp:120.
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Performance of Happy Seeder Sown Wheat in Amritsar District
Raminder Kaur Hundal and B. S. Dhillon
Krishi Vigyan Kendra, Amritsar

Introduction
The Amritsar is located at a
longitude of 31°37' N and latitude of
74°55' E and at an average elevation
of 219 meters above mean sea level.
Punjab is a border state of India and
Amritsar is located 34 kilometers
from the border with Pakistan. Total
geographical area of Amritsar is 264
thousand ha out of which net sown
area is 217 thousand hectares. The
summer temperature ranges from 30 0
46 C and winter temperature is from 1
0
to 17 C. Amritsar district has five Tehsils and 9 development blocks. There are 70,705
farmer families out of which 12.4 % are marginal farmers, 24.0 % small, 37.3 % semimedium, 22.9 % medium and 3.4 % are large farmers. Main crops grown in this district
are wheat, paddy, basmati, oilseeds, pulses, potato, pea, celery, sugarcane, etc. Ricewheat cropping system is very popular in Amritsar district as it is heavily supported by
both national and provincial governments through a range of input subsidies (machinery,
fertilizer, water, electricity and credit) and price support mechanisms. In Amritsar
district, area under paddy and wheat is 1.81 and 1.84 lakh hectares, respectively. With
short timeframes between the harvesting of paddy and sowing the proceeding wheat
crop, farmers have managed high straw loads through the practice of burning. To tackle
this burning problem, zero tillage and happy seeder are two main technologies which not
only help to sow wheat crop in residue but also play important role in maintaining the soil
health and environment.
KVK Amritsar in the services of farmer
Krishi Vigyan Kendra Amritsar was established in January 2005 in Nag KalanJahangir Majitha road. It is situated at 31°40' 27" N and 74°56'57" E, which is 12
kilometers away from Amritsar city. KVK has an operational area of 20 acres, out of
which 15 acres of land is under cultivation and 5acres of land is under buildings, roads,
paths and irrigation channels.

(13)
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Different On-Farm Testing (OFTs), Frontline Demonstrations (FLDs), method
demonstrations are conducted at farmer's field to educate the farmers to adopt the new
varieties, technologies, methods of resource conservation technologies, etc. KVK
scientists impart short and long duration trainings to the farmers and farm women in the
field to enrich the knowledge of the farmers to adopt the recommended practices. The
farmers are also provided the vocational trainings on dairy farming, hybrid seed
production, beekeeping, establishment of custom hiring centres, preservation of fruits
and vegetables, etc. to the make them self-employed.
Role of KVK for promoting Happy Seeder Technology
For promoting this technology, KVK selected villages surrounding the Ramdas
town of Amritsar. After different modifications, the press wheel happy seeder which
becomes very popular in the area. This KVK has selected five different villages in block
Ramdas to study the performance of happy seeder in rice-wheat crop rotation. To create
awareness among famers for resource conservation technologies, frontline
demonstrations (FLD) with happy seeder were conducted at farmer’s field during the
year 2015-16 and 2016-17.
Results of Demonstrations
1) Results of demonstrations laid out at KVK farm
KVK Amritsar laid out demonstrations on happy seeder sown wheat at its farm in
an area of 3.00 ha during 2015-16 and in 2.4 ha during 2016-17 (Table 1). Figures in the
table also reveal that less irrigation water applied in demonstration plots as compared to
control plots. Weed infestation in demonstration plots was observed 60 and 65 per cent
less during 2015-16 and 2016-17, respectively. The average yield of wheat of
demonstration plots was found to be 52.50 and 48.50 q/ha during 2015-16 and 2016.17,
respectively; whereas yield of control plot was recorded 50.0 q/ha.
Results presented in Table 2 indicate that cost of cultivation of wheat in
demonstration plots was reported Rs. 23580 and Rs. 24983 per ha during 2015-16 and
2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both seasons. Consequently, the net
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration
(ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under
demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

3.00

300

375

40.00

52.50

50.00

2016-17

2.40

300

375

35.00

48.50

50.00

(14)
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income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (2.97 & 2.85) as compared to
control plots (2.21 & 2.01) during 2015-16 and 2016-17, respectively.
Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

23580

93563

69983

2.97

29545

94750

65205

2.21

2016-17

24983

96280

71297

2.85

30958

93063

62105

2.01

2)

Results of demonstrations conducted at farmers’ field
KVK Amritsar conducted demonstrations on happy seeder sown wheat in 12 and
15 villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
respectively on 200 ha area in each season as shown in Table 3. The table further
indicates that irrigation applied under demonstration plots was less as compared to
control plots due to saving of one irrigation in happy seeder sown wheat. The weed
infestation of demonstration plots was observed 36.75 and 40.88 per cent during 201516 and 2016-17, respectively. The average yield of wheat of demonstration plots (48.86
& 51.01 q/ha) was found slightly higher in comparison to yield of control plots (47.80 &
49.94 q/ha) during 2015-16 and 2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under
demonstration(%)

Demo

Control

Yield (q/ha)

2015-16

12

200

307

375

36.75

48.86

47.80

2016-17

15

200

300

375

40.88

51.01

49.94

(15)
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Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 23609 & 25240 per
ha) as compared to control (Rs. 29530 & 31094 per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 62271 & 70659 per ha) during 2015-16 and 2016-17, respectively. As a
result of higher net income, the BC ratio of happy seeder sown wheat was found higher
(2.64 & 2.80) as compared to conventional method (1.96 & 2.11) during 2015-16 and
2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

23609

85881

62271

2.64

29530

87374

57845

1.96

2016-17

25240

95899

70659

2.80

31094

96836

65741

2.11

Lesson learnt
•
The straw spreading should be uniformed before wheat sowing to be done with
happy seeder and this can be done with the help of Super SMS attached with
combine harvester.
•

Weed count is lesser in happy seeder sown wheat crop in comparison to the
conventional. Farmer should not omit the weedicide spray in the early years as
Phalaris minor grow in the rows with wheat crop and it possessed intra row
competition.

•

Population of Phalaris minor reduced after two years when wheat crop is sown
with happy seeder.

•

Happy seeder sowing crop enhances profit by decreasing cost of cultivation,
improving soil health with slight increase in yield with less population of weeds.
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Performance of Happy Seeder Demonstrations in Bathinda District
G. S. Dhillon, J. S. Brar and Amardeep Singh
Krishi Vigyan Kendra, Bathinda

Introduction
Punjab being a small state in
India has played a vital role in food
grain production. The farmers, of
Punjab state have adopted the ricewheat crop rotation. Paddy- wheat crop
rotation is dominant in the state
covering about 28.40 lakh hectares of
cultivable land. Farmers gain more
profit from this system but they
degraded the most of natural resources
like under-ground water, soil fertility, soil fauna and flora etc. They also disturbed the agro
ecosystem by incomplete biogeochemical cycles, resistance development in insect pests
and diseases, reduction in soil organic matter etc. This crop rotation is supposed to produce
about 40 million tonne of crop waste every year. Out of this wheat straw is mostly used as
dry fodder for cattle, while a small part of paddy straw is utilised in generating power at
biomass thermal plants while rest about 20 million tonnes of the paddy straw is set on fire in
the fields. Owing to high silica content, paddy straw cannot be directly fed to animals.
Environmental pollution is the major concern these days. Punjab Agricultural
University (PAU), Ludhiana, has estimated that total crop residue (paddy and wheat)
contained 6 million tons of carbon, which on burning could produce 22 million tonne of
carbon dioxide. It is further estimated that 25 percent nitrogen, 30-35 percent
phosphorus, 50 percent sulphur and 75 percent potash applied to the paddy crop remains
in the paddy straw.
Intervention of KVK Bathinda
The KVK Bathinda is located on Dabwali road and is about 3.5 kilometers for away
from railway station. The total geographical area of Bathinda district is 336725 ha. The
demonstrations on sowing wheat with Happy Seeder were conducted in village Killi
Nihal Singh of Bathinda district of Punjab state. The Krishi Vigyan Kendra Bathinda has
conducted total 23 and 21 Front Line Demonstrations (FLDs) on PAU happy seeder
technology in an area of 49.8 and 53.0 ha in the kharif season of 2015-16 and 2016-17
respectively to work out the sustainability of happy seeder technology. The happy seeder
is a machine which sows the wheat crop in standing stubbles of rice crop without
ploughing after paddy harvesting.
(17)
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Initiatives of KVK
Before the introduction of NICRA project, no single farmers were aware about the
resource conservation technologies like use of Happy Seeder (HS), Direct Seeding Rice
(DSR), Baling of Paddy Straw and Mulching etc. The farmers were having the opinion
that spreading, removal and incorporation of paddy straw in the field is labour- intensive
and expensive task. In the start, nobody was ready to use happy seeder at his fields. After
the motivation and persuasion by the KVK scientists, few farmers were ready to conduct
demonstrations on happy seeder. These demonstrations were conducted under the close
supervision of KVK scientists. The grain yield was recorded from happy seeder plots as
well as from farmers’ fields separately to compare the performance of wheat sown with
happy seeder and conventional method.
A

B

A. Wheat Sown with conventional method; B. Wheat Sown with Happy Seeder

Results of Demonstrations
1) Results of demonstrations laid out at KVK farm
KVK Bathinda has conducted demonstrations on happy sown wheat which were
laid at its farm in an area of 1.20 ha during 2015-16 and 1.60 ha during 2016-17 (Table 1).
From the table, it is also observed that irrigation water applied in demonstration plots
was less than the control plots and weed infestation in demonstration plots was observed
45 and 35 percent during 2015-16 and 2016-17, respectively. The average yield of wheat
of demonstration plots was found to be 50.00 and 49.50 q/ha during 2015-16 and
2016.17, respectively; whereas yield of control plot was recorded 48.75 q/ha during
2015-16 and 49.00 q/ha during 2016-17.
From the results shown in Table 2, it is observed that the cost of cultivation of wheat
in demonstration plots was reported Rs. 27000 and Rs. 29250 per ha during 2015-16 and
(18)
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2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both seasons. Consequently, the net
income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (1.82 & 1.75) as compared to
control plots (1.42 & 1.41) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demons-

Irrigation water
applied (mm)

tration (ha)

Demo

Control

2015-16

1.20

200

250

2016-17

1.60

200

250

Weed infestation
under
demonstration (%)

Yield (q/ha)
Demo

Control

45.00

50.00

48.75

35.00

49.50

49.00

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

27000

76250

49250

1.82

30750

74343

43593

1.42

2016-17

29250

80438

51188

1.75

33000

79625

46625

1.41

2)

Results of demonstrations conducted at farmers’ field
It is observed that KVK, Bathinda conducted demonstration on happy seeder sown
wheat in five villages on 49.8 ha and 53.0 ha area nearby KVK to upscale the technology
during 2015-16 and 2016-17, respectively in each season. The irrigation applied under
demonstration plots was less as compared to control plots in happy seeder sown wheat.
The weed infestation of demonstration plots was observed 26.04 and 23.81 per cent
during 2015-16 and 2016-17, respectively. The average yield of wheat of demonstration
plots (50.02 & 49.55 q/ha) was found to be little bit higher in comparison to yield of
control plots (48.74 & 48.22 q/ha) during 2015-16 and 2016-17, respectively.

(19)
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Table 4 elaborates the results of economic analysis and reveal that average cost of
cultivation of happy seeder sown wheat was lower (Rs. 27228 & 29348 per ha) as
compared to control (Rs. 30920 & 33082 per ha) during 2015-16 and 2016-17,
respectively. As per expenditure, net income from happy seeder sown wheat was higher
(Rs. 59446 & 61160 per ha) during 2015-16 and 2016-17, respectively. Consequently,
the BC ratio of happy seeder sown wheat was found to be slightly higher (2.18 & 2.09) as
compared to conventional method (1.75 & 1.69) during 2015-16 and 2016-17,
respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area
under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed
infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

5

49.8

341

396

26.04

50.02

48.74

2016-17

5

53.0

337

407

23.81

49.55

48.22

Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

27228

86675

59446

2.18

30920

85026

54107

1.75

2016-17

29348

90507

61160

2.09

33082

88913

55831

1.69
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Demonstrations on Happy Seeder in Wheat: Efforts of
KVK Fatehgarh Sahib
Navjot Kaur Dhillon, Arvindpreet Kaur and Harinder Singh
Krishi Vigyan Kendra, Fatehgarh Sahib

Introduction
Fatehgarh Sahib district came
into existence in year 1999 covering 5
blocks and 454 villages which are fully
electrified and well connected with allweather roads. The soil of the district is
mainly alluvial type but it also has
loam to heavy loam and sandy loam
soils in certain parts of the district. The
district experience extreme climate
i.e., very hot in summer and very cold in
winter. The temperature ranges from 45-degree C (in May/June) to 4-degree C in
December/January. It has a sub-tropical continental monsoon climate. The average
rainfall of the district is 485.2 mm. The economy of the district mainly depends upon
agriculture. The district is well irrigated with tube wells and canal being the main sources
of irrigation. Wheat and paddy are the main crops sown in the district.
Total geographical area of the district is 1,14,779 hectares out of which 102028
hectares is net sown area with cropping intensity of 186.80%. The Net Irrigated Area is
102028 ha, out of which 451 ha area is canal irrigated and 101577 ha area is tube well
irrigated. The major crop of Fatehgarh Sahib are paddy, wheat and other crops cultivated
in district are potato, maize, sugarcane and oilseed. In district Fatehgarh Sahib, most of
the farmers are small to medium farmers with 2-10 hectares of land holding, comprising
of 67.1 percent.
The promotion of high yielding varieties of paddy lead in production of huge
quantities of crop residues. Nearly 90% of the paddy crop is harvested by combine
harvester resulting in spreading of crop residue in the fields. Due to high production of
crop residue in the field after combine harvesting of paddy, direct drilling of other crops
in paddy stubbles is not achievable without prior removal of straw.
The easiest method adopted by farmers to get rid of paddy straw is on-farm burning
of paddy straw which escorts deleterious effect on human and animal health, worsens the
soil health in addition to environmental pollution. Moreover, burning decreases the
(21)
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efficiency of herbicides used for controlling weeds in wheat crop and also burns organic
matter. Estimating these losses associated with burning of paddy residues, much efforts
are needed to find different method to economically utilize the paddy straw.
The problem of burning paddy
straw residue has been addressed by
the machine named ‘The Happy
Seeder’. Happy seeder combines the
stubble mulching and seed drilling
function into one machine. Happy
seeder cuts the standing stubbles/ loose
straw coming in front of the sowing
tyne and clean each tyne twice in one
rotation of rotor for proper placement
of seed in soil. The rotor blades push
the residues as surface mulch between the seeded rows. Happy seeder not only stops rice
straw burning, but also helps improve soil fertility by incorporation of organic matter in the
soil. Considerable saving in water has also been recorded due to less evaporation from the
soil surface and less quantity of irrigation water applied at the time of first irrigation.
KVK Fatehgarh Sahib in the services of farmer
Krishi Vigyan Kendra Fatehgarh Sahib was established in January 2005 on PatialaChandigarh Highway. It is bounded by Ludhiana and Ropar in the North, Patiala in the
South, parts of Ropar and Patiala in the East and parts of Ludhiana and Sangrur in the
West. It is situated at 30038' N and 16027' E and is 50 Kms. towards the west of
Chandigarh. KVK is having an operational area of 20 acres, out of which 14 acres of
land is under seed production programme and 6 acres of land is under demonstration
units including fruit orchard, buildings, roads, paths and irrigation channels.
The performance of various latest technologies developed by National
Agricultural Research System and farmers practice are assessed at farmers’ fields by
conducting On Farm Testing (OFTs). Likewise, Frontline Demonstrations (FLDs) are
conducted at farmer's field to show the production potential of new agricultural
technologies, new methods, varieties, etc. Short and long duration trainings for farmers
and farm women organised in the field to enrich the knowledge for adopting the
recommended practices by them. The farmers are also provided the vocational trainings
on mushroom cultivation, hybrid seed production, dairy farming, pig farming,
beekeeping, preservation of fruits, vegetables, etc. for the rural youth.
Initiative of KVK Fatehgarh Sahib
KVK is encouraging various alternatives and disposal mechanisms to administer
paddy straw. Paddy straw is collected, baled and moved away from the field for its
(22)
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effective use for electricity generation in biomass-based power plants as a source of
energy, card board/paper manufacturing, mushroom cultivation or/and as animal feed.
The collection of straw is not easy as collection of straw is done by manually or by baler
machine. The manual collection of straw is labour intensive whereas using baler
machine is very costly and small farmers cannot afford high cost machine.
Consequently, most farmers rely on management of the paddy straw within the field that
incorporation or spreading on soil surface along with partial burning. For incorporating
the paddy straw into soil, farmers normally perform number of tractor operations
involving chopper/mulcher followed by mould board plough, 2-3 disc harrow, 2-3
cultivator operations and 2-3 planking operations which result into unnecessary tillage
incurring more time, energy and expenditure.
Initiatives of KVK Fatehgarh Sahib
KVK Fatehgarh Sahib kicked off happy seeder demonstrations in a big way in
2009 and took initiatives to boost happy seeder (HS) to tackle the problem of paddy straw
which can convert this waste into resource. To show case the success of these
demonstrations, a gigantic field day was organised, which was attended by local Member
of Parliament and more than 600 farmers participated in this event. Furthermore, this
event was covered in print media. One of the farmers who was so much motivated that he
has painted the wall of his house with the advantages of happy seeder. Six on campus
training courses were conducted at KVK. Scientists from KVK delivered 4 off campus
lecturers for adoption of Happy Seeder. To popularize happy seeder, over the period of
last 2 year, 160 FLDs have been demonstrated and 5 field days were organised to make
aware 563 participants on Happy Seeder technology. One exhibition was conducted and
80 farmers participated in this event. Nearly 12 media coverage were performed along
with one radio talk. Six advisory services were given to popularize happy seeder.
Linkages for technology diffusion
The demonstrations on wheat sowing by happy seeder were conducted in the
presence of extension functionaries
and members of co-operative Societies
of the district. After visualising the
results, a total number of 54 happy
seeders are currently purchased in the
district. Also ATMA were involved,
mobile van was made operational to
make aware of happy seeder to the
farmers. A special training was
organised on wheat sowing with happy
(23)
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seeder to members of co-operative societies possessing happy seeders. KVK helped
agriculture department with content development, field staff were invited to show
success of this technology and organised various field days.
Results of Demonstrations
1) Results of demonstrations laid out at KVK farm
KVK Fatehgarh Sahib laid out the demonstrations on happy seeder sown wheat at
its farm in an area of 1.60 ha during 2015-16 and in 2.40 ha during 2016-17 (Table 1).
From the table, it is also revealed that irrigation water applied in demonstration plots is
comparatively less than the control plots. Weed infestation in demonstration plots was
observed 50 and 15 per cent during 2015-16 and 2016-17, respectively. The average
yield of wheat of demonstration plots was found to be 45.00 and 45.75 q/ha during 201516 and 2016-17, respectively; whereas yield of control plot was recorded to be 43.00 q/ha
during 2015-16 and 43.75 q/ha during 2016-17.
Results shown in Table 2 indicates that the cost of cultivation of wheat in
demonstration plots was found to be Rs. 25625 and Rs. 24875 per ha during 2015-16 and
2016-17, respectively and therefore cost of cultivation for control plots was observed to
be higher than the demonstration plots in both seasons. But the net income from
demonstration plots was higher when compared to control plots. Therefore, B:C ratio
was observed higher of demonstration plots (1.68 & 1.80) as compared to control plots
(1.48 & 1.72) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration
(ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under
demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

1.60

150

196

50.00

45.00

43.00

2016-17

2.40

152

198

15.00

45.75

43.75

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

25625

68625

43000

1.68

28125

69875

41750

1.48

2016-17

24875

69769

44894

1.80

26125

71094

44969

1.72

2) Results of demonstrations conducted at farmers’ field
KVK Fatehgarh Sahib has conducted demonstrations on happy seeder sown wheat
in 6 and 8 villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
(24)
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respectively on 80.0 ha during 2015-16 and 100.0 ha during 2016-17 as shown in Table 3.
The table further indicates that irrigation applied under demonstration plots was less as
compared to control plots in happy seeder sown wheat. The weed infestation of
demonstration plots was observed 40.42 and 41.22 per cent during 2015-16 and 2016-17,
respectively. The average yield of wheat of demonstration plots (49.43 & 50.59 q/ha)
was found slightly higher in comparison to yield of control plots (46.32 & 47.53 q/ha)
during 2015-16 and 2016-17, respectively.
The economic analysis presented in Table 4 reveals that average cost of cultivation
of happy seeder sown wheat was low (Rs. 24646 & 27615 per ha) as compared to control
plots (Rs. 29798 & 33591 per ha) during 2015-16 and 2016-17, respectively. The net
income from happy seeder sown wheat was observed to be higher (Rs. 75382 &
82211per ha) during 2015-16 and 2016-17, respectively. As a result of this, the B:C ratio
of happy seeder sown wheat was found higher (2.07 & 1.98) as compared to
conventional method (1.37 & 1.31) during 2015-16 and 2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield
(q/ha)
Demo

Control

2015-16

6

80.0

163

202

40.42

49.43

46.32

2016-17

8

100.0

163

204

41.22

50.59

47.53
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Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

24646

75382

50736

2.07

29798

70637

40839

1.37

2016-17

27615

82211

54596

1.98

33591

77049

43458

1.31
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Happy Seeder for Straw Management in Faridkot District
Rakesh Kumar, Jagdish Grover, Gurdarshan Singh and Sukhwinder Jeeda
Krishi Vigyan Kendra, Faridkot

Introduction
Faridkot was carved out as a
separate district on 7 August 1972 out
of the areas of erstwhile Bathinda
District (Faridkot Tehsil) and
Ferozepur District (Moga and Muktsar
Tehsils). Further, in November 1995
the Faridkot District was trifurcated
when two of its sub divisions viz.
Muktsar and Moga were given the
status of independent districts. The
total geographical area of Faridkot is Ludhiana is 1,41,900hectares, which is divided into
two talukas Faridkot and Jaitu, covering 2 blocks Faridkot and Kotkapura and 171
villages. The average rainfall of the district is 449 mm (78% of which occur during
monsoon season and 22% during non-monsoon season). Faridkot district is a part of
Punjab Malwa plain and is sub-divided into the three regions on the basis of soil,
topography, climate and natural vegetation: namely a) Faridkot Hathar- Sadiq- Sandy
Plain, b) Faridkot: Uttar- Dhudhi- sandy-loamy, c) Jaitu Area: Sandy Loam to Loam.
Out of the total district, 89% of the land is under agriculture, (100 % irrigated with
cropping intensity of 198 %). The main source of irrigation is canal covering more than
90% of area. The major crops of the district are paddy, cotton, and wheat. Other crops
like sugarcane, potato, pulses and oilseeds are also cultivated in the district. In the district
major land holding is 1-10 ha per farmer covering about 92.3 percent and rest 7.7 percent
farmers have more than 10 ha of land. The agricultural productivity of the district is high
and for the major crops of the district during 2015-16, it is 44.4 q/ha for paddy, 47.16 q/ha
for wheat and 7.5q/ha in case of cotton, this have been achieved with assured irrigation,
use of HYV seeds, good infrastructural support, etc.
Paddy is the second major crop of Punjab and is also second of Faridkot, covering
an area of 1.01 lakh hectares next to wheat covering 1.17 lakh hectares. The failure of
cotton crop, major area of the district has poor soil & underground water not fit for
horticultural crops, MSP of paddy and cultivation of high yielding varieties of paddy
resulted in production of huge quantities of crop residues. It is estimated that nearly 93
percent of paddy crop is harvested by combine harvester resulting in spreading of crop
residue in the fields. This high production of crop residue in the field after combine
(27)
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harvesting of paddy, create huge problem in direct drilling of other crops in paddy
stubbles without prior removal of straw.
Burning of paddy straw is common and easiest method adopted by farmers to get
rid of paddy straw which has deleterious effect on human and animal health and not only
deteriorates soil health also leads to severe environmental pollution. In addition, burning
decreases the population of farmer’s friendly insects in the fields and also reduces the
efficiency of herbicides used for controlling weeds in wheat crop. In view of these losses
associated with burning of paddy residues, lot of efforts are needed to find ways and
means to utilize the paddy straw efficiently for the benefit of human and animal and to
reduce the environmental pollution.
KVK Faridkot in the services of farmer
Krishi Vigyan Kendra Faridkot was established in April 1995 at Model Gram,
Circular Road, Faridkot. It is elevated at 204.33 m amsl, having an operational area of 40
acres, out of which 33.5 acres of land is under cultivation and 6.5 acres of land is under
office cum lab buildings, hostel, stores, demonstration units, staff quarters, roads, paths
and irrigation channels. KVK runs its instructional farm on an area of 33.5 acres on
which different major kharif and rabi crops are grown and quality seed of recommended
varieties of Punjab Agricultural University, (PAU and ICAR) is produced under the seed
production programme of PAU, Ludhiana.
On Farm Trials (OFTs) are conducted at farmers’ fields to judge the performance of
various latest technologies developed by PAU and farmers practice. Similarly, Frontline
Demonstrations of the proven technologies are conducted at farmer's field to educate the
other farmers to adopt the new varieties, technologies and methods with the help of these
demonstrations as seeing in believing. KVK scientists impart short and long duration
trainings to the farmers and farm women to enrich the knowledge of the farmers to adopt
the recommended and latest technology/ practices. The rural youth are provided the
vocational trainings on dairy farming, mushroom cultivation, quality seed production,
beekeeping, resource conservation technologies, establishment of custom hiring centres,
preservation of fruits and vegetables etc. to the make them self-employed.
Initiatives of KVK to combat residue burning
Farm residue burning is increasing every year and problem is becoming severe
year after year, all government and non-government agencies are trying their level best to
tackle this problem. KVK is also promoting various alternatives and disposal
mechanisms for management of paddy straw viz., ex-situ and in-situ management.
Under, ex-situ management, straw is collected, baled and moved away from the field for
its effective use; for electricity generation at biomass-based power plants as a source of
energy, card board/paper manufacturing, mushroom cultivation or/and as animal feed.
(28)
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The collection of straw is a tedious job; manual collection of straw is labour intensive
while using baler machine is very costly as small farmers cannot afford this costly
machine. Therefore, most farmers rely on the in-situ management of the paddy straw. Insitu management includes partial burning, incorporation or spreading of straw on soil
surface. For incorporating the paddy straw into soil, farmers generally need to perform
number of tractor operations comprising of chopper/mulcher followed by mould board
plough, 2-3 disc harrow, 2-3 cultivator operations and 2-3 planking operations which
result into excessive tillage incurring more time, energy and cost.

Looking into the seriousness of the problem and considering the current scenario of
cop residue burning, KVK, Faridkot took initiatives to popularize no till techniques of
sowing of wheat viz. zero till drill (ZTD) and happy seeder (HS) in standing stubbles
after harvesting of paddy with combine without burning of crop residue. With the
passage of time the straw of paddy crop, which is considered as waste gets converted into
resource. Initially, KVK popularizes ZTD for direct sowing of wheat (i.e. without field
preparation) in the field after harvesting of paddy with combine, but for smooth working
of ZTD loose straw needs to be removed or evenly spread over the whole field, but this a
tedious job. To overcome this problem. a new technology, namely happy seeder was
developed, this machine is used for wheat sowing directly in the field having paddy straw
after harvesting of crop with combine harvester. Paddy straw is spread as mulch in the
field; this mulched crop residue improves the soil health by adding organic matter into
the soil and also helps in reducing the growth of weeds. Substantial saving in water has
also been recorded due to less evaporation from the soil surface and less quantity of
irrigation water applied at the field. This machine can be operated with 50 or more hp
tractor and covers 0.25-0.3 ha/h.
Demonstration at KVK farm
The demonstrations on happy seeder were laid out at KVK farm during 2015-16
and 2016-17 for showcasing of this technology. The demonstrations laid were shown to
(29)
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various stakeholders during the programmes held at KVKs so as to sensitize all the
stakeholders. The soil and water quality parameters of KVK farm are as under:
Soil properties: EC: 7.4, pH: 0.36, OC %: 0.68, Avail. P (kg/acre): 6.0, Avail. K
(kg/acre): 181.7
Water Properties: RSC: -3.0, EC: 2500
The data of the demonstration on wheat sown with happy seeder conducted at KVK
was recorded. The recorded data was analysed and compared with conventional method
i.e. farmers’ practice (after burning of rice straw).
Special remarks: No lodging was recorded in the happy seeder plots in comparison to
plots in which wheat was sown by conventional method.
Results of Demonstrations
1) Results of demonstrations laid out at KVK farm
KVK Faridkot laid the demonstrations on happy seeder sown wheat at its farm in
an area of 0.4 ha during both the sessions 2015-16 and 2016-17 (Table 1). From the table,
it is also revealed that less irrigation water applied in demonstration plots as compared to
control plots. No weed infestation in demonstration plots was observed during 2015-16
and 2016-17, respectively. The average yield of wheat of demonstration plots was found
to be 52.50 and 54.75 q/ha during 2015-16 and 2016-17, respectively; whereas yield of
control plot was recorded 52.00 q/ha during 2015-16 and 53.75 q/ha during 2016-17.
Table 2 indicates that cost of cultivation of wheat in demonstration plots was
reported Rs. 22750 and Rs. 23125 per ha during 2015-16 and 2016-17, respectively.
However, cost of cultivation of wheat of control plots was observed to be little bit more
than the demonstration plots in both seasons. Therefore, the net income from
demonstration plot was found to be higher than the control plots. Accordingly, B:C ratio
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demons-

Irrigation water
applied (mm)

Weed infestation
under demons-

Yield (q/ha)

tration (ha)

Demo

Control

tration (%)

Demo

Control

2015-16

0.4

280

350

00.00

52.50

52.00

2016-17

0.4

280

350

00.00

54.75

53.75

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

22750

92888

70138

3.08

25875

98556

72681

2.81

2016-17

23125

96319

73194

3.17

26375

102538

76163

2.89
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was also observed higher of demonstration plots (3.08 & 3.17) as compared to control
plots (2.81 & 2.89) during 2015-16 and 2016-17, respectively.
2) Results of demonstrations conducted at farmers’ field
The results of demonstrations conducted at farmers field have shown that the wheat
sowing with happy seeder is better as compared to the conventional method of wheat
sowing (farmer’s practice). Demonstrations of wheat sowing with happy seeder were
also laid out at farmers’ field in collaboration with department of agriculture in a
participatory mode. Progressive and forward-looking farmers were selected for these
demonstrations. The main purpose to demonstrate the technology at farmers’ fields is to
make other farmers of the area aware about the technology and also to get general
perception about the technology, so that further refinement based on suggestion
suggested by the farmers can be made in the technology and as result the adoption of the
technology by maximum number of farmers which in turn help in reducing the problem
of burning to a large extent.
KVK Faridkot conducted demonstration on happy seeder sown wheat in 5 and 11
villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
respectively on 2.40 ha and 13.8 ha of area as shown in Table 3. Information mentioned in
table also reflects that the irrigation applied under demonstration plots was less as
compared to control plots in happy seeder sown wheat. The weed infestation of
demonstration plots was observed 39.00 and 36.17 per cent during 2015-16 and 2016-17,
respectively. The average yield of wheat for demonstration plots (47.83) in 2015-16 was
found to be slightly lower than the control plot (48.04) but in next session that is 2016-17
the yield was raised (53.32) and found to be more than the control plots (52.15).
Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 22750 & 23135 per
ha) as compared to control (Rs. 26292 & 26804 per ha) during 2015-16 and 2016-17,
respectively. The net income from happy seeder sown wheat from demonstration plots
(Rs 84665) was slightly less in 2015-16 than control plots (Rs 85184) but was improved
in 2016-17 and was (Rs 101116) higher than the control plots (Rs. 99728 per ha). As a
result of higher net income, the BC ratio of happy seeder sown wheat was found higher
(2.72 & 3.37) as compared to conventional method (2.24 & 2.72) during 2015-16 and
2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demons-

Irrigation water
applied (mm)

Weed infestation

Yield (q/ha)

under demons-

tration (ha)

Demo

Control

tration (%)

Demo

Control

2015-16

5

2.40

350

425

39.00

47.83

48.04

2016-17

11

13.8

350

425

36.17

53.32

52.15
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Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

22750

84665

61915

2.72

26292

85184

58892

2.24

2016-17

23135

101116

77980

3.37

26802

99728

72926

2.72

Some prior requirements for sowing of wheat with happy seeder
To make this technology more farmer friendly there are some pre-requisite which are as
under:
•
Super SMS should be attached with combine harvester so that straw spread
uniformly all over the field before sowing of wheat with the happy seeder.
•
In case of happy seeder with press wheels, the cutter cum spreader is required for
uniform spreading of paddy straw for easiness of sowing operation of happy
seeder.
•
Happy Seeder technology is better than zero tillage if sowing is to be done with the
straw as such in the field. Zero tillage is better option when straw is removed from
fields by any means.
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Promotion of Natural Resources Management by Demonstrating
Wheat Sowing with Happy Seeder in Ferozepur District
Vicky Singh and Gurjant Singh Aulakh
Krishi Vigyan Kendra, Ferozepur (Punjab)

Introduction
The total geographical area of
Ferozepur district is 2, 38,034 hectares
and located in the south-western part of
the Punjab. The climate of the region is
subtropical with semi-arid to arid agroclimatic conditions. The district
consists of six blocks and 654 villages
which are fully irrigated with cropping
intensity of 188 percent. The average
rainfall of the district is 566 mm. The
soil of Ferozepur varies from sandy
loam to loam in texture, and is low in organic carbon, phosphorus, zinc and other micro
nutrients, but high in potassium. Rice-wheat is major cropping system whereas oilseeds,
pulses, vegetables are also growing in some pockets of Ferozepur. The agricultural
productivity is very high; i.e., 45.00 and 47.50 q/ha for paddy and wheat, respectively in
the district which has been accomplished with assured irrigation, use of high yielding
varieties of rice and wheat crops. In the district, 30.88% farmers are semi-medium
farmers (2-4 ha) and 29.38 % famers are medium with land holding of 4-10 ha.
The cultivation of high yielding varieties of paddy resulted in production of huge
quantities of crop residues. It is estimated that nearly 90% of the paddy crop is harvested
by combine harvester that results in spreading of crop residue in the fields. Due to high
production of crop residue in the field after combine harvesting of paddy, direct drilling
of other crops in paddy stubbles is not possible without prior removal of straw. On-farm
burning of paddy straw is common and easiest method adopted by farmers to get rid of
paddy straw which not only has harmful effect on human and animal health but also
deteriorates the soil health besides environmental pollution. In addition, burning also
decreases the efficiency of herbicides used for controlling weeds in wheat crop. In view
of losses associated with burning of paddy residues, lot of efforts are needed to find ways
and means to efficiently utilize the paddy straw.
KVK Ferozepur in the services of farmer
Krishi Vigyan Kendra Ferozepur at Malwal village was established in 1991 at a
distance of 5 km from Ferozepur city and is having total area of 50 acres, out of which 25
(33)
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acres of land is under cultivation and 5
acres of land is under buildings, roads,
paths and irrigation channels. The
station runs its instructional farm on an
area of 25 acres on which different
kharif and rabi crops are grown and
seed is produced under the seed
production programme. The On Farm
Trials (OFTs) are conducted at farmers’
fields to assess the performance of
various latest technologies developed
by National Agricultural Research
S y s t e m . S i m i l a r l y, F r o n t l i n e
Demonstrations are conducted at
farmer's field to educate the farmers to
adopt the new varieties, technologies
and methods with the help of these
demonstrations. KVK scientists impart
short and long duration trainings to the
farmers and farm women to enrich the
knowledge of the farmers to adopt the
recommended practices. The farmers are also provided the vocational trainings on dairy
farming, goat farming, pig farming, seed production, vermi-compost, beekeeping, mushroom
cultivation, preservation of fruits and vegetables etc. to the make them self-employed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy and as animal feed. The
collection of straw is difficult as collection of straw is done by manually or by baler
machine. The manual collection of straw is labour intensive while using baler machine is
very costly as small farmers cannot afford it. Therefore, most farmers rely on the in-situ
management of the paddy straw. In-situ management includes partial burning,
incorporation or spreading on soil surface. For incorporating the paddy straw into soil,
farmers generally need to perform number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3 disc harrow, 2-3 cultivator
operations and 2-3 planking operations which result into excessive tillage incurring
more time, energy and cost.
(34)
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Initiatives of KVK, Ferozepur
Taking into the consideration of
current scenario, KVK Ferozepur took
initiatives to popularize happy seeder
to tackle the problem of paddy straw
which can convert this waste into
resource. This machine is used for
wheat sowing directly in the field
having paddy straw after harvesting
the crop with combine harvester and
paddy straw act as mulch in the field.
This mulched crop residue improves the soil health by adding organic matter into the soil
and also helps reducing the growth of weeds. Substantial saving in water has also been
recorded due to less evaporation from the soil surface and less quantity of irrigation
water applied at the time of first irrigation.
Results of Demonstrations
1) Results of demonstrations laid out at KVK farm
The demonstrations on happy seeder sown wheat were laid out at KVK farm during
2015-16 and 2016-17 to showcase this technology for the farmers. The soil was sandy
loam, slightly alkaline in reaction (pH 7.94), high EC (0.60 dS/m), medium in available
organic carbon (0.54 %), medium in available phosphorus (17 kg/ha) and high in
available potassium (430 kg/ha). Wheat variety HD 3086 was sown after rice crop.
Demonstration laid by KVK Ferozepur on happy seeder sown wheat at its farm in
an area of 2.00 ha during 2015-16 and in 5.2 ha during 2016-17 (Table 1). From the table,
it is observed that less irrigation water applied in demonstration plots as compared to
control plots. Weed infestation in demonstration plots was observed 50 per cent less
during both the seasons. The average yield of wheat of demonstration plots was found to
be 54.00 and 55.40 q/ha during 2015-16 and 2016.17, respectively; whereas yield of
control plot was recorded 53.80 and 55.30 q/ha during 2015-16 and 2016-17,
respectively.
Results shown in Table 2 indicate that cost of cultivation of wheat in demonstration
plots was reported Rs. 31500 and Rs. 33000 per ha during 2015-16 and 2016-17,
respectively. However, cost of cultivation of wheat of control plots was observed higher
than the demonstration plots in both seasons. Consequently, the net income from
demonstration plot was reported higher than the control plots. Similarly, B:C ratio was
also observed higher of demonstration plots (2.23 & 2.16) as compared to control plots
(1.86 & 1.82) during 2015-16 and 2016-17, respectively.
(35)
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Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

2.0

280

350

50.00

54.00

53.80

2016-17

5.2

280

350

50.00

55.40

55.30

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

2015-16

Cost of
cultivation
31500

Gross
income
101790

Net
income
70290

B:C
ratio
2.23

Cost of
cultivation
35500

Gross
income
101413

Net
income
65913

B:C
ratio
1.86

2016-17

33000

104429

71429

2.16

37000

104241

67241

1.82

2)

Results of demonstrations conducted at farmers’ field

During 2015-16 and 2016-17, KVK Ferozpur conducted demonstrations in 6 and
12 villages nearby KVK to upscale the technology on 12.4 ha and 26.0 ha area,
(36)
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respectively as shown in Table 3. It is also further observed that the irrigation applied to
demonstration plots was nearly equal to control plots. The weed infestation of
demonstration plots was observed 19.50 and 18.62 per cent during 2015-16 and 201617, respectively. The average yield of wheat of demonstration plots (53.38 & 54.91
q/ha) was found to be nearly same in comparison to yield of control plots (53.63 &
54.87 q/ha) during 2015-16 and 2016-17, respectively.
Results of presented in Table 4 reveal the information about the economic
illustrations and shows that average cost of cultivation of happy seeder sown wheat was
significantly low (Rs. 29750 & 30266 per ha) as compared to control (Rs. 35003 &
35125 per ha) during 2015-16 and 2016-17, respectively. The net income from happy
seeder sown wheat was higher (Rs. 70862 & 73245 per ha) during 2015-16 and 201617, respectively. As a result of higher net income, the B:C ratio of happy seeder sown
wheat was found higher (2.39 & 2.42) as compared to conventional method (1.89 &
1.95) during 2015-16 and 2016-17, respectively.

(37)
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Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Demo

Control

Yield (q/ha)

2015-16

6

12.4

300

300

19.50

53.38

53.63

2016-17

12

26.0

295

314

18.62

54.91

54.87

Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

29750

100612

70862

2.39

35063

101083

66021

1.89

2016-17

30266

103510

73245

2.42

35125

103428

68303

1.95

Some Learnings
The straw spreading should be uniformed before wheat sowing to be done with
happy seeder and this can be done with the help of Super SMS attached with combine
harvester. In case of press wheel happy seeder, the cutter cum spreader is required for
uniform spreading of paddy straw for easiness of sowing operation of happy seeder.

Citation:
Singh, V. and Aulakh, G. S. (2018) Promotion of Natural Resources Management by Demonstrating
Wheat Sowing with Happy Seeder in Ferozpur District. In Singh, Rajbir; Kumar, Arvind; Sidhu,
R.S. and Mahal, J.S. (eds) Upscaling Happy Seeder Technology: Scientific Evidences from
Demonstrations. ICAR-ATARI, Zone-I, Ludhiana, pp:120.

(38)

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

Efforts of KVK Gurdaspur in Promotion of Happy Seeder Technology
Ravinder Singh, Mandeep Kaur and P. K. Ghuman
Krishi Vigyan Kendra, Gurdaspur

Introduction
The total geographical area of
Gurdaspur district is 2,59,000
hectares, comprising of undulating
plain and central plain regions,
covering 11 blocks and 1293 villages
which are fully electrified and well
connected with all-weather roads
touching the international border of
Pakistan. The average rainfall of the
district is 1047 mm. Out of total area of
district, net sown area is 2.13 lakh
hectares out of which 96% is irrigated with a cropping intensity of 192 percent. Out of
total area, the area under forest, orchard and vegetables is 87,183 ha, 830 ha and 6,222 ha,
respectively. Majority of the farmers (97.48 %) in the district are having land holding less
than 10 ha whereas only 2.52% farmers are the large farmers. The major crops of the
Gurdaspur district are wheat, paddy, basmati rice, and sugarcane which are grown on an
area of 183.6, 123.8, 50.0 and 23.0 thousand ha respectively (2016-17)
Paddy is the second major crop of Punjab as well as Gurdaspur district. The
cultivation of high yielding varieties of paddy resulted in production of huge quantities
of crop residues. It is estimated that nearly 90% of the paddy crop is harvested by
combine harvester that results in spreading of crop residue in the fields. The sowing of
wheat with traditional machines is very difficult in combine harvested fields due to heaps
of loose straw in the field. Secondly for management of paddy straw (i.e, incorporation)
time, energy and money are required for which the farmers are reluctant, as there is a
small window period for sowing of wheat after harvesting of paddy.
On-farm burning of paddy straw is common and easiest method adopted by
farmers to get rid of paddy straw which has deleterious effect on human and animal
health, deteriorates the soil health besides environmental pollution. Environmental
scientists have proved that for every acre of land where paddy straw is burnt, about three
tons of carbon dioxide, 120 kilograms of carbon monoxide, six kilograms of particulate
matter, four kilograms of sulphur dioxide, and 400 kilograms of ash are released. This
means in early winter, Punjab itself comes under the grip of the greenhouse effect.
(39)
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It is also a fact that the burning of
paddy straw also results in burning of
precious organic material in the paddy
field. For every acre of land, there is a
loss of 5.5 kg of nitrogen, 2.3 kg
phosphates, 25 kg potassium, about two
tons of manure. In addition, useful
microbes are also burnt. Burning also
decreases the efficiency of herbicides
used for controlling weeds in wheat crop.
In view of these losses associated with
burning of paddy residues, lot of efforts
are needed to find ways and means to efficiently utilize the paddy straw.
KVK Gurdaspur in the services of farmer
Krishi Vigyan Kendra Gurdaspur was established in August 1982. It is located in
the premises of PAU Regional Station Gurdaspur. It is about 3 km away from bus stand
and 1.5 km from railway station in North direction. The GPS location is Latitude:
32°03'01.49" N, Longitude: 75°25'31.46"E, Elevation: 259 m. It is having an operational
area of 26 acres, out of which 25 acres of land is under cultivation. KVK runs its
instructional farm on an area of 25 acres on which different kharif and rabi crops are
grown and seed is produced under the seed production programme which is being
supplied to the farmers of the district.
The On Farm Trials (OFTs) are conducted at farmers’ fields to assess the
performance of various latest technologies developed by National Agricultural Research
System and farmers practice. Similarly, Frontline Demonstrations are conducted at
farmer's field to educate the farmers to adopt the new varieties, technologies and
methods with the help of these demonstrations. KVK scientists impart short and long
duration trainings to the farmers and farm women in the field to enrich the knowledge of
the farmers to adopt the recommended practices and resource conservation technologies.
The farmers are also provided the vocational trainings on dairy farming, piggery,
goatery, hybrid seed production, beekeeping, mushroom cultivation, establishment of
custom hiring centres, preservation of fruits and vegetables etc. to the make them selfemployed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected manually, after using stubble shaver as animal feed by the Gujjars for which
(40)
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they are paying money to the farmers. In-situ management includes partial burning,
incorporation or spreading on soil surface. For incorporating the paddy straw into soil,
farmers generally need to perform number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3 disc harrow, 2-3 cultivator
operations and 2-3 planking operations which result into excessive tillage incurring
more time, energy and cost.
Initiatives of KVK, Gurdaspur
Taking into the consideration of current scenario, KVK Gurdaspur took initiatives
to popularize happy seeder (HS) to tackle the problem of paddy straw which can convert
this waste into resource. This machine is used for wheat sowing directly in the field
having paddy straw after harvesting the crop with combine harvester and paddy straw is
spread as mulch in the field. This mulched crop residue improves the soil health by
adding organic matter into the soil and also helps reducing the growth of weeds.
Substantial saving in water has also been recorded due to less evaporation from the soil
surface and less quantity of irrigation water applied at the time of first irrigation. This
PTO driven machine can be operated with 50 hp tractor and covers 0.25-0.30 ha/h. For
popularizing this machine, KVK Gurdaspur conducted trainings, exposure visits and
demonstrations for the farmers on campus as well as off campus. The machine was
provided to the farmers by the KVK.
1) Results of demonstrations laid out at KVK farm
The soil of KVK farm varies in texture from sandy loam to clay loam with soil pH
varying from 7.0 to 8.7. The Electrical conductivity (EC) is 0.12 to 0.2 milli Mhos/cm.
The status of organic carbon (OC) is in the range of 0.37 to 0.97 %. The micro nutrients
such as Zinc, Iron and Copper are in sufficient category. Phosphorus content of these
soils varies from 3.2 to 32.2 kg/acre whereas majority of these soils are low in K-content.
The data of these FLDs of wheat sowing with happy seeder has been observed. The
observed data was analysed and compared with conventional method i.e. Farmers’
practice (burning of rice straw). The results are also discussed during SAC meetings and
special field days were organised to make awareness among other farmers about the
technology.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

0.8

225

300

23.00

49.75

48.75

2016-17

1.6

150

225

17.00

46.75

46.25

(41)
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KVK Gurdaspur laid out demonstrations on happy seeder sown wheat at its farm in
an area of 0.8 ha during 2015-16 and in 1.6 ha during 2016-17 (Table 1). Figures in the
table also reveal that less irrigation water applied in demonstration plots as compared to
control plots. Weed infestation in demonstration plots was observed 23 and 17 per cent
during 2015-16 and 2016-17, respectively. The average yield of wheat of demonstration
plots was found to be 49.75 and 46.75 q/ha during 2015-16 and 2016.17, respectively;
whereas yield of control plot was recorded to be 48.75 and 46.25 q/ha during 2015-16
and 2016-17, respectively.
Results presented in Table 2 indicate that cost of cultivation of wheat in
demonstration plots was reported Rs. 24398 and Rs. 24445 per ha during 2015-16 and
2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both seasons. Consequently, the net
income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (2.40 & 2.46) as compared to
control plots (1.79 & 1.87) during 2015-16 and 2016-17, respectively.
Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

24398

82943

58545

2.40

29480

82220

52740

1.79

2016-17

24445

84500

60055

2.46

29240

83933

54693

1.87

2)

Results of demonstrations conducted at farmers’ field
KVK Gurdaspur conducted demonstration on happy seeder sown wheat in 16 and
30 villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
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respectively on 128.0 ha and 291.2
ha area in each season as shown in
Table 3. The table further indicates
that irrigation applied under
demonstration plots was less as
compared to control plots in happy
seeder sown wheat. The weed
infestation of demonstration plots
was observed 34.00 and 29.92 per
cent during 2015-16 and 2016-17,
respectively. The average yield of
wheat of demonstration plots
(47.89 & 49.63 q/ha) was found slightly higher in comparison to yield of control plots
(46.73 & 48.03 q/ha) during 2015-16 and 2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

2015-16
2016-17

16
30

128.0
291.2

Irrigation water
applied (mm)
Demo
229
158

Control
300
233

Weed infestation
under demonstration (%)
34.00
29.92

Yield (q/ha)
Demo
47.89
49.63

Control
46.73
48.03

Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 23703 & 23501 per
ha) as compared to control (Rs. 29530 & 31094 per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 58022 & 66455per ha) during 2015-16 and 2016-17, respectively. As a
result of higher net income, the B:C ratio of happy seeder sown wheat was found
higher (2.45 & 2.83) as compared to conventional method (1.74 & 1.91) during 201516 and 2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

23703

81725

58022

2.45

29274

80085

50811

1.74

2016-17

23501

89989

66488

2.83

29973

87363

57390

1.91
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Some learning
•
The straw spreading should be uniform before wheat sowing to be done with
happy seeder and this can be done with the help of Super SMS attached with
combine harvester.
•

Weed count is lesser in happy seeder sowing in comparison to the conventional
method of sowing.

•

The delay in sowing of wheat crop with happy seeder is more in case there is
untimely rain after the harvest of paddy

•

Happy seeder sowing increase profit in terms of decreasing cost of cultivation,
improving soil health with slight increase in yield with less population of weeds.
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Paddy Residue Management through Happy Seeder in
Hoshiarpur District
Ajaib Singh and Maninder Singh Bons
Krishi Vigyan Kendra, Hoshiarpur

Introduction
Hoshiarpur lies in the North-East
sub-mountainous regions of Punjab
state neighbouring Himachal Pradesh.
Its proximity to Shivalik hills,
undulating topography and a large
number of seasonal rivulets passing
through it, makes it highly prone to soil
erosion and underground water, though
of good quality, is very deep. The total
geographical area of Hoshiarpur is
3,39,267 hectares, covering 10 blocks and 1449 villages. The average rainfall of the
district is 679.1 mm. The agricultural productivity for paddy and wheat is 34.79 and
36.03 q/ha, respectively in the district. The consumption of fertilizer in the district is 202
kg/ha.
Out of total area of district, net sown area is 2.05 lakh hectares which is 81%
irrigated (95.8% by tube wells) with a cropping intensity of 222.6 percent. Out of total
area, the area under vegetables and fruits is 24437 ha and 8715 ha, respectively. The
literacy rate of the district is 85.40 %, which is highest in the state. In district Hoshiarpur,
most of the farmers are small to medium farmers with 2-10 hectares of land holding,
comprising of 97.0 per cent, rest 3.0 percent farmers come under large farmer category
with land holding capacity more than 10 hectare. Wheat, paddy, maize and sugarcane are
the major crops of Hoshiarpur, which covers 150000 ha, 71000 ha, 56000 ha and 22000
ha area, respectively and other crops like potato, peas, oilseeds, sunflower and groundnut
are also cultivated in the district having area of 12900 ha, 5700 ha, 4000 ha, 1500 ha and
1000 ha area, respectively.
Paddy is the second major crop of Punjab and also in Hoshiarpur covering an area
of 71000 hectares. With the start of paddy harvesting in October, the sky is filled with
smog due to burning of paddy residue by the farmers in order to prepare their fields for
wheat sowing. A major portion of these crop residues is burnt in the open, leading to
emission of smoke and toxic gases like carbon dioxide, carbon monoxide, nitrous oxide,
methane, etc., and causing environmental pollution. These crop residues are good source
(45)
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of plant nutrients like Nitrogen (N), Phosphorous (P) and Potassium (K). One tonne of
rice straw contains approximately 5-6 kg N, 0.8-0.9 kg P and 15-20 kg K. The burning of
crop residue leads to non-renewable loss of these precious nutrients. The heat generated
by burning of crop residue also kills useful microbes in the soil, leading to poor soil
health.
KVK Hoshiarpur in the service of farmer community
Krishi Vigyan Kendra (KVK),
Hoshiarpur was established in 1992 under the
aegis of Punjab Agricultural University
(PAU), Ludhiana with full financial assistance
from Indian Council of Agricultural Research
(ICAR). The KVK campus is located on
Hoshiarpur-Chandigarh state highway at
about 24 kms from Hoshiarpur city. KVK is an
innovative science-based institution which
imparts trainings in the various disciplines of
agriculture for farmers, farm women and
unemployed rural youths. The vocational trainings are imparted to the farmers/farm
women in different agri-based enterprises and likewise, to enhance the per unit
productivity, short duration courses are organized to give tips to the farmers about which
they should be careful to get the price premium. KVK scientists conduct on-farm trials to
solve the location specific problems. These trials help to solve the problems being
noticed at the cultivators’ field. On the basis of the results, the feedback is given in the
research system for further improvement, if need be. KVK also conducts ‘Frontline
Demonstrations’ to demonstrate the production potential of various agricultural
technologies to the farmers as well as to the extension workers. KVK also undertakes inservice trainings for the field functionaries of different departments engaged in the
upliftment of rural society. KVK works on the principle of teaching and learning by
doing and collaborative participation of subject-matter specialists, extension workers
and farmers to reduce the time lag between the generation of technologies and their
transfer to the farmers through the application of science and technology.
Initiatives of KVK Hoshiarpur to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy. The collection of straw
(46)
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is difficult as collection of straw is done by baler cum knotter machine. The baler cum
knotter machine is costly as small farmers cannot afford high cost machine. In-situ
management includes partial burning, incorporation or spreading on soil surface. For
incorporating the paddy straw into soil, farmers generally need to perform number of
tractor operations comprising of chopper/mulcher followed by mould board plough, disc
harrow (2), cultivator (2) and planking (3) operations which result into excessive tillage
incurring more time, energy and cost.
Taking into the consideration of current scenario, KVK Hoshiarpur took initiatives
to popularize Happy Seeder (HS) that describes a new approach in solving the problems
of direct drilling of wheat into heavy rice residues in a single operational pass while
retaining the residues as surface mulch. It consists of a rotor for managing the paddy
residues and a zero till drill for sowing of wheat. Flail type straight blades are mounted on
the straw management rotor which cuts the standing stubbles/loose straw coming in front
of the sowing tine for proper placement of seed in soil. The rotor blades/flails guide/push
the residues as surface much between the seeded rows. This PTO driven machine can be
operated with 45 hp tractor and can cover 0.3-0.4 ha/hr. This machine can be used for
direct drilling of wheat in uniformly spread paddy straw fields after combine harvesting.
The Happy Seeder technology provides an alternative to burning of paddy residue.
Additional advantages like less weed growth, water saving (particularly pre-sowing
irrigation), improved soil health (through improvements in nutrient supply capacity and
soil structure) and environment quality improvement were noted for the technology. For
popularizing this machine, KVK Hoshiarpur conducted trainings, exposure visits and
demonstrations for the farmers on campus as well as off campus.
Results of Demonstrations on Happy Seeder Sown Wheat
1) Results of demonstrations laid out at KVK farm
The soil of KVK farm is light textured i.e. Sandy loam with soil pH 7.8. The
Electrical conductivity (EC) is
0.58 mmhos/cm. The status of
organic carbon (OC) is low i.e. less
than 0.54%. The status of
Phosphorus (P) falls under
medium category i.e. 5-9 kg/acre
and Potassium (K) falls under
satisfactory category > 55 kg/acre,
respectively. The status of micro
nutrients such as Zinc (Zn) and
Copper (Cu) is fine but there is
deficiency of manganese (Mn) and
(47)
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Iron (Fe) at KVK, farm. The quality of water is fit for agriculture use with Electric
conductivity (EC) 1150 mmhos/cm.
KVK Hoshiarpur laid out demonstrations on happy seeder sown wheat at its farm
in an area of 1.2 ha in 2015-16 and also 2016-17 (Table 1). Figures in the table also reveal
that less irrigation water applied in demonstration plots as compared to control plots.
Weed population in demonstration plots was observed 60 per cent less as compared to
conventional methods during 2015-16 and 2016-17. The average yield of wheat of
demonstration plots was found to be 50.25 and 40.75 q/ha during 2015-16 and 2016-17,
respectively; whereas average yield of control plot was recorded 48.25 q/ha and 39.00
q/ha during 2015-16 and 2016-17, respectively.
Results presented in Table 2 indicate that cost of cultivation of wheat in
demonstration plots was reported Rs. 29438 and Rs. 29711 per ha during 2015-16 and
2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both seasons. Consequently, the net
income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (1.96 & 1.34) as compared to
control plots (1.36 & 0.85) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

1.2

225

300

60.00

50.25

48.25

2016-17

1.2

230

300

60.00

40.75

39.00

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

29438

87131

57693

1.96

35519

83706

48187

1.36

2016-17

29711

69644

39933

1.34

35923

66600

30677

0.85

2)

Results of demonstrations conducted at farmers’ field
KVK Hoshiarpur conducted demonstration on happy seeder sown wheat in three
villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
respectively on 4.0 ha and 5.0 ha area in each season as shown in Table 3. The table
further indicates that irrigation applied under demonstration plots was less as compared
to control plots in happy seeder sown wheat. The weed infestation of demonstration plots
(48)

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

2015-16
2016-17

3
3

4.0
5.0

Irrigation water
applied (mm)
Demo
220
222

Control
299
298

Weed infestation
under demonstration (%)
52.33
50.17

Yield (q/ha)
Demo
50.92
51.75

Control
49.75
50.46

was observed 52.33 and 50.17 per cent during 2015-16 and 2016-17, respectively. The
average yield of wheat of demonstration plots (50.92 & 51.75 q/ha) was found slightly
higher in comparison to yield of control plots (49.75 & 50.46 q/ha) during 2015-16 and
2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

30231

87935

57704

1.91

35677

86415

50738

1.42

2016-17

30041

89381

59340

1.98

35609

87174

51565

1.45

Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 30231 & 30041 per
ha) as compared to control (Rs. 35677 & 35609 per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 57704 & 59340 per ha) during 2015-16 and 2016-17, respectively. As
a result of higher net income, the B:C ratio of happy seeder sown wheat was found
higher (1.91 & 1.98) as compared to conventional method (1.42 & 1.45) during 201516 and 2016-17, respectively.
(49)
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Lessons Learnt
The loose paddy straw coming out of conventional combine during the
harvesting of paddy should be chopped and spread uniformly for the smooth operation
of Happy Seeder. For this purpose, Super SMS combine should be used for harvesting
of paddy crop, which cuts, chops and uniformly spreads loose straw coming out of the
combine harvester. It also enhances the efficiency of Happy Seeder.
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Demonstrations on Happy Seeder in Wheat: Efforts of KVK Jalandhar
Rupinder Chandel, Kuldeep Singh and Arpan Boparai
Krishi Vigyan Kendra, Jalandhar

Introduction
The total geographical area of
Jalandhar district is 2.66 lakh hectares,
which is 5.3 % of the total geographical
area of the state and is situated between
the fertile agricultural land of rivers
Beas and Sutlej, covering 11 blocks
and 954 villages which are fully
electrified and well connected with allweather roads. Temperatures in the
summer vary from average highs of
around 48ºC to average lows of around
25ºC and winter temperatures have average highs of 19ºC to lows of -7ºC. The climate is
dry on the whole, except during the brief southwest monsoon season during July and
August. The average rainfall of the district is 700 mm. The agricultural productivity is
very high; i.e. 41.09 and 48.47 q/ha for paddy and wheat, respectively in the district
which has been achieved with assured irrigation, use of HYV seeds, good infrastructural
support, etc. The fertilizer consumption of the district is 225 kg per ha of cropped area.
Out of total area of district, net sown area is 2.33 lakh hectares (2015-16) which is
100% irrigated (97% by tube wells) with a cropping intensity of 178 percent. Out of total
area, the area under forest, orchard and vegetables is 5600 ha, 1796 ha and 31,419 ha,
respectively. In district Jalandhar, most of the farmers are small to medium farmers with
2-10 hectares of land holding, comprising of 93.4 percent. The major crop of Jalandhar
are paddy and wheat. Other crops like maize, sugarcane, potato, pulses and oilseed are
also cultivated in some area of district.
Wheat is the major crop of Punjab and also in Jalandhar covering an area of 1.70
lakh hectares followed by paddy covering 1.67 lakh hectares. The cultivation of high
yielding varieties of paddy resulted in production of huge quantities of crop residues. It is
estimated that nearly 90% of the paddy crop is harvested by combine harvester that
results in spreading of crop residue in the fields. Due to high production of crop residue in
the field after combine harvesting of paddy, direct drilling of other crops in paddy
stubbles is not possible without prior removal of straw.
(51)
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On-farm burning of paddy straw is common and easiest method adopted by
farmers to get rid of paddy straw which has harmful effect on human and animal health,
deteriorates the soil health besides environmental pollution. In addition, burning also
decreases the efficiency of herbicides used for controlling weeds in wheat crop. In view
of these losses associated with burning of paddy residues, lot of efforts are needed to find
ways and means to efficiently utilize the paddy straw.
KVK Jalandhar in the services of farmer
Krishi Vigyan Kendra Jalandhar at Nurmahal was established in 2006 on PhillaurNakodar road at a distance of 45 Km from Ludhiana is having an operational area of 25
acres, out of which 20 acres of land is under cultivation and 5 acres of land is under
buildings, roads, paths and irrigation channels. KVK runs its instructional farm on an
area of 20 acres on which different kharif and rabi crops are grown and seed is produced
under the seed production programme.
The On Farm Trials (OFTs) are conducted at farmers’ fields to assess the
performance of various latest technologies developed by National Agricultural Research
System and farmers practice. Similarly, Frontline Demonstrations are conducted at
farmer's field to educate the farmers to adopt the new varieties, technologies and
methods with the help of these demonstrations. KVK scientists impart short and long
duration trainings to the farmers and farm women in the field to enrich the knowledge of
the farmers to adopt the recommended practices. The farmers are also provided the
vocational trainings on dairy farming, hybrid seed production, beekeeping,
establishment of custom hiring centres, preservation of fruits and vegetables etc. to the
make them self-employed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy, card board/paper
manufacturing, mushroom cultivation or/and as animal feed. The collection of straw is
done manually or by baler machine. The manual collection of straw is labour intensive
while using baler machine is very costly as small farmers cannot afford high cost
machine. However, potato farmers have started adopting baler machine on custom
hiring basis. While wheat farmers rely on the in-situ management of the paddy straw. Insitu management includes partial burning, incorporation or spreading on soil surface
(Using Happy seeder machine). For incorporating the paddy straw into soil, farmers
generally need to perform number of tractor operations comprising of chopper/mulcher
followed by mould board plough, 2-3 disc harrow, 2-3 cultivator operations and 2-3
(52)
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planking operations which result into excessive tillage incurring more time, energy and
cost.
Initiatives of KVK, Jalandhar
Taking into the consideration of current scenario, KVK Jalandhar took initiatives
to popularize Happy seeder (HS) to tackle the problem of paddy straw which can convert
this waste into resource. Happy Seeder machine is capable of direct drilling of wheat into
heavy paddy residue load (7-9 t/ha straw). Happy seeder consists of a rotor for managing
the paddy residues and a zero till drill for sowing of wheat. Flail type (Gamma) blades are
mounted on the straw management rotor which cuts the standing stubbles/loose straw
coming in the front of the sowing tine and clean each tine twice in one rotation of rotor for
proper placement of seed in soil. The rotor blades/flails push the residues as surface
mulch between the seeded rows. This machine is used for wheat sowing directly in the
field having paddy straw after harvesting the crop with combine harvester and paddy
straw is spread as mulch in the field. This mulched crop residue improves the soil health
by adding organic matter into the soil and also helps reducing the growth of weeds.
Substantial saving in water has also been recorded due to less evaporation from the soil
surface and less quantity of irrigation water applied at the time of first irrigation. This
PTO driven machine can be operated with 50 hp tractor and covers 0.25-0.30
ha/h.various demonstrations at farmer’s fields as well as at KVK farm were laid out for
popularizing the Happy Seeder technology among farmers.
Results of Demonstrations on Happy Seeder Sown Wheat
1)

Results of demonstrations laid out at KVK farm
The soil of KVK farm is light textured i.e. Sandy Loam with soil pH 7.8. The
Electrical conductivity (EC) is 0.44 ds/m. The status of organic carbon (OC) is medium
i.e. 0.57 %. The status of Phosphorus (P) and Potash (K) fall under higher category i.e. >
9 kg/acre and > 55 kg/acre, respectively. The status of micro nutrients such as Zinc, Iron,
Manganese and Copper is fine. The quality of water is fit for agriculture use with Electric
conductivity (EC) value of 800
micro mhos/cm and RSC value of
1.0 me/l.

KVK Jalandhar laid out
demonstrations on happy sown
wheat at its farm in an area of 0.4 ha
during 2015-16 and 4.0 ha during
2016-17 (Table 1). It is also
observed that irrigation water
applied in demonstration plots was
less than the control plots and weed
(53)
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infestation in demonstration plots was observed 44.72 and 48.66 percent less during
2015-16 and 2016-17, respectively. The average yield of wheat of demonstration plots
was found to be 45.50 and 52.50 q/ha during 2015-16 and 2016-17, respectively;
whereas yield of control plot was recorded 44.00 q/ha during 2015-16 and 53.75 q/ha
during 2016-17.
From the results presented in Table 2, it is observed that the cost of cultivation of
wheat in demonstration plots was reported Rs. 33938 and Rs. 32700 per ha during 201516 and 2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both years. Consequently, the net
income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (1.37& 2.00) as compared to
control plots (0.86 & 1.49) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

0.4

210

280

44.72

45.50

44.00

2016-17

4.0

210

280

48.66

52.50

53.75

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

33938

80535

46597

1.37

41800

77880

36080

0.86

2016-17

32700

98175

65475

2.00

40313

100513

60200

1.49

2) Results of demonstrations conducted at farmers’ field
KVK Jalandhar also conducted demonstration on happy seeder sown wheat in one
village on 5.0 ha and 10.0 ha area nearby KVK to upscale the technology during 2015-16
and 2016-17, respectively in each season. The irrigation applied under demonstration
plots was less as compared to control plots in happy seeder sown wheat. The weed
infestation of demonstration plots was observed 80.00 per cent less as compared to
conventional practice during 2015-16 and 2016-17, respectively. The average yield
under demonstration plots (47.50 & 47.13 q/ha) was found to be less than the control
plots (49.63 & 48.25 q/ha) during 2015-16 and 2016-17, respectively.
Table 4 elaborates the results of economic analysis and reveal that average cost of
cultivation of happy seeder sown wheat was lower (Rs. 35938 & 37563 per ha) as
compared to control (Rs. 41050 & 39738 per ha) during 2015-16 and 2016-17,
(54)
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Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

2015-16
2016-17

No. of
villages
1
1

Area under
demonstration (ha)
5.0
10.0

Irrigation water
applied (mm)
Demo
280
280

Control
350
350

Weed infestation
under demonstration (%)
80.00
80.00

Yield (q/ha)
Demo
47.50
47.13

Control
49.63
48.25

Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

35938

84075

48137

1.34

41050

87835

46785

1.14

2016-17

37563

88125

50562

1.35

39738

90228

50490

1.27

respectively. Net income from happy seeder sown wheat was higher (Rs. 48137 & 50562
per ha) during 2015-16 and 2016-17, respectively. As a result, the B:C ratio of happy
seeder sown wheat was found to be slightly higher (1.34 & 1.35) as compared to
conventional method (1.14 & 1.27) during 2015-16 and 2016-17, respectively.

Important tips for sowing wheat by Happy Seeder machine
Farmers should take care of following points while using Happy Seeder machine
for wheat sowing:
•
The loose straw falling behind combine during harvesting of paddy should be
evenly spread onto the field before sowing of wheat with Happy Seeder for
optimum germination and crop establishment.
•

Loose straw can be spread manually, with PAU straw cutter cum spreader or by
harvesting with combines which are having Super SMS (straw management
system) attachment. The super SMS attachment simultaneously chops and
spreads the loose straw falling behind combine in a wider area.
(55)
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•

Harvesting of rice crop with combine should be done at greater height (60:40 ratio)
so that proportion of loose straw is lesser than the standing stubbles.

•

Moisture content of soil at the time of wheat sowing should be optimum (neither
too high nor too low).

•

Calibrate the machine before operation in the field for exact seed and fertilizer to be
dropped without any damage.

•

Tractor should be adjusted around 1500-1700 rpm before running the machine for
sowing operation.

•

Lift the Happy Seeder while turning on headlands to avoid hindrance problem and
bending of tines.

•

One-acre field may be divided into four sub plots after wheat sowing for better
irrigation water application.

•

Proper rodent control measures are required.

•

Grease all bearing, points, chain and sprockets. Oil and gear box should be checked
after a specified interval as suggested by the manufacturer.
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Paddy Straw Management with Happy Seeder in Kapurthala District
Bindu Marwaha and Manoj Sharma
Krishi Vigyan Kendra, Kapurthala

Introduction
Punjab remained under the grip
of dense smog during last three months
of year 2017. This year’s pollution
levels were the highest ever measured
in two decades. Newspapers reported
that much of this pollution originated
as farmers burn their fields to dispose
crop residue. At this time of the year,
farmers in the states of Punjab,
Haryana and western Uttar Pradesh
harvest the rice crop by combine
harvesters. The area which is harvested by combine harvester is left behind with
scattered residues which are difficult to remove from the fields. After combine
harvesting, farmers are left with only two alternatives i.e. either in-situ incorporation of
the crop stubble or open burning in the field. Farmers don’t prefer in-situ incorporation as
the paddy stubble takes time to decompose in the soil which may adversely affect the
wheat productivity because of time loss in sowing. As per the Department of Agriculture
of the Punjab government, less than 1 % of the farmers incorporate crop stubble because
of more tillage operations required in the case of incorporation than of burning. At the
same time, it has been estimated that burning of 1 tonne of paddy straw accounts for loss
of 5.5 kg nitrogen, 2.3 kg phosphorus, 25 kg potassium and 1.2 kg sulfur, besides organic
carbon. The burning of crop residue causes a lot of problems like:
•
Loss of valuable plant nutrients
•
Increases soil temperature.
•
Loss of extra revenue from crop residue
•
The gases released during burning causes health problems to human and animals.
•
The smoke produced decreases visiblity which is one of the reason for accidents
In addition, burning also decreases the efficiency of herbicides used for controlling
weeds in wheat crop.
Though a number of techniques and machines are available for straw management,
but incorporation of straw in the soil is the best as it improves soil health. It is
(57)
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recommended that incorporation of paddy residue should be done before sowing of
wheat and allowed to decompse for 2-3 weeks before sowing. Afterwards normal
fertilizer management practices for wheat may be followed. These days harvesters with
the attachment of Straw Management System (SMS) are available for the uniform
spreading of paddy straw in the fields. Chopper-cum-spreader can be used for chopping
the straw in small pieces which makes its the incorporation easy. As all these techniques
takes time for preparing the fields, so second generation machinery like Happy seeder,
No-till-drill, strip till drill and Spacial drill etc. can be used for timely sowing wheat in
standing stubbles of paddy without prepration of fields. The Happy Seeder is a tractormounted machine that cuts and lifts rice straw, sows wheat into the bare soil, and deposits
the straw over the sown area as mulch.
Methodology
Krishi Vigyan Kendra, Kapurthala which is situated at latitude of 31°22’31.81"N
and longitude 75° 23’03.02"E at an altitude of 252m serves all the five blocks of district
namely Nadala, Dhilwan, Kapurthala, Sultanpur Lodhi and Phagwara. In Kapurthala
district, 1,06,000 ha area is under wheat cultivation. Like the existing trend in state,
farmers of the area prefer to burn paddy straw as they cultivate high yielding varieties of
paddy which results in production of huge quantities of residues. KVK acts as torch
bearer in the farming community. As the farmers from far and near villages pay visits to
the institute so to enlighten them, demonstration on latest recommendations are laid on
KVK farm. In year 2015-16 demonstrations on sowing wheat with Happy seeder were
conducted at KVK farm in an area of 0.4 ha to aware the farmers about paddy
management machinery. Though the yield obtained was little bit lower with Happy
seeder as compared to conventional method of sowing but the B:C ratio was at par. Many
farmers get convinced with this machine, as a result of which 5 demonstrations
covering10 ha area were laid down at farmer field in year 2016-17. In this year, the whole
area under wheat (4ha) at KVK farm was sown with this machine. The data of these
FLDs of wheat sowing with happy seeder has been observed. The observed data was
analyzed and compared with conventional method i.e. Farmers’ practice (after burning
of rice straw). Field days were organized at KVK as well as at farmers’ field to make
awareness among masses about the technology.
Results of Demonstrations
1) Results of demonstrations laid out at KVK farm
KVK Kapurthala laid the demonstrations on happy seeder sown wheat at its farm in
an area of 0.4 ha and 4.0 ha during both the sessions 2015-16 and 2016-17 (Table 1).
From the table it is also revealed that less irrigation water applied in demonstration plots
as compared to control plots. Weed infestation in demonstration plots was observed to be
53.00 and 45.00 per cent as compared to conventional method during 2015-16 and 2016(58)
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17, respectively. The average yield of wheat of demonstration plots was found to be
46.25 and 48.75 q/ha during 2015-16 and 2016-17, respectively; whereas yield of control
plot was recorded 49.25 q/ha during 2015-16 and 50.25 q/ha during 2016-17.
Table 2 indicates that cost of cultivation of wheat in demonstration plots was
reported Rs. 29250 and Rs. 28750 per ha during 2015-16 and 2016-17, respectively.
However, cost of cultivation of wheat of control plots was observed to be little bit more
than the demonstration plots in both seasons. Therefore, the net income from
demonstration plot was found to be higher than the control plots. Accordingly, B:C ratio
was also observed higher of demonstration plots (1.41 & 1.59) as compared to control
plots (1.41 & 1.42) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Weed infestation
under demonstration (%)

Control

Yield (q/ha)
Demo

Control

2015-16

0.4

200

250

53.00

46.25

49.25

2016-17

4.0

200

250

45.00

48.75

50.25

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

29250

70530

41280

1.41

33250

80030

46780

1.41

2016-17

28750

74343

45593

1.59

33750

81655

47905

1.42

2)

Results of demonstrations conducted at farmers’ field

KVK Kapurthala conducted demonstration on happy seeder sown wheat in 5
villages nearby KVK to upscale the technology during 2016-17 on 10.8 ha area in each
season as shown in Table 3. The table further indicates that irrigation applied under
demonstration plots was less as compared to control plots. The weed infestation of
demonstration plots was observed 38 per cent during 2016-17. The average yield of
wheat of demonstration plots (54.10 q/ha) was found slightly lower in comparison to
yield of control plots (55.20 q/ha) during 2016-17.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

2016-17

5

10.8

Irrigation water
applied (mm)
Demo
120

Control
170

(59)

Weed infestation
under demonstration (%)
38.00

Yield (q/ha)
Demo
54.10

Control
55.20
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Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 28250 per ha) as
compared to control (Rs. 34100 per ha) during 2016-17. Due to low cost of cultivation,
net income from happy seeder sown wheat was higher (Rs. 59663 per ha) during 201617. As a result of higher net income, the B:C ratio of happy seeder sown wheat was found
higher (2.11) as compared to conventional method (1.63) during 2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

2016-17

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

28250

87913

59663

2.11

34100

89701

55601

1.63

Conclusions
Happy Seeder is a viable alternative to conventional tillage. Farmers are convinced
with the technology but the high cost of machinery is the main hindrance to its adoption.
Currently the Happy Seeder machine costs about Rs. 1.3 lakh with a subsidy of 33%.
Farmers propose that the subsidy on Happy Seeder machine should be raised to 50% to
make it more profitable. The active rental markets as well as cooperative societies for
agricultural machines can play a vital role in adoption of this machine. But we need to act
now otherwise we will be coughing and choking in every October and November.
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Demonstrations on Happy Seeder in Wheat: Efforts of
KVK Ludhiana
Karun Sharma, Devinder Tiwari and S.C. Sharma
Krishi Vigyan Kendra, Samrala (Ludhiana)

Introduction
The total geographical area of
Ludhiana district is 3,68,312 hectares,
which is divided into the flood plains of
the Sutlej and upland plain area,
covering 12 blocks and 915 villages
which are fully electrified and well
connected with all-weather roads. The
average rainfall of the district is 544
mm. The agricultural productivity is
very high i.e. 45.32 and 47.98 q/ha for
paddy and wheat, respectively in the
district which has been achieved with assured irrigation, use of HYV seeds, good
infrastructural support, etc. The fertilizer consumption of the district is 229 kg per ha of
cropped area, which is the highest in the country.
Out of total area of district, net sown area is 3.00 lakh hectares (2015-16) which is
100% irrigated (96% by tube wells) with a cropping intensity of 200 percent. Out of total
area, the area under forest, orchard and vegetables is 10,000 ha, 1952 ha and 4396 ha,
respectively. In district Ludhiana, most of the farmers are small to medium farmers with
2-10 hectares of land holding, comprising of 93.4 percent. The major crop of Ludhiana
are paddy and wheat as major area is under these two crop and other crops like maize,
sugarcane, potato, pulses and oilseed are also cultivated in some area of district.
Paddy is the second major crop of Punjab and first in Ludhiana covering an area of
2.59 lakh hectares followed by wheat covering 2.52 lakh hectares. The cultivation of
high yielding varieties of paddy resulted in production of huge quantities of crop
residues. It is estimated that nearly 90% of the paddy crop is harvested by combine
harvester that results in spreading of crop residue in the fields. Due to high production of
crop residue in the field after combine harvesting of paddy, direct drilling of other crops
in paddy stubbles is not possible without prior removal of straw.
On-farm burning of paddy straw is common and easiest method adopted by
farmers to get rid of paddy straw which has deleterious effect on human and animal
health, deteriorates the soil health besides environmental pollution. In addition, burning
also decreases the efficiency of herbicides used for controlling weeds in wheat crop. In
(61)
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view of these losses associated with
burning of paddy residues, lot of
efforts are needed to find ways and
means to efficiently utilize the paddy
straw.
KVK Ludhiana in the services of
farmer
K r i s h i Vi g y a n K e n d r a
Ludhiana at Samrala was established
in January 2005 on LudhianaChandigarh Highway Latitude:
30°50'19.2624" N, Longitude: 76°11'0.1284" E, Elevation: 255 m at a distance of 35
K.M. from Ludhiana is having an operational area of 27 acres, out of which 23 acres of
land is under cultivation and 4 acres of land is under buildings, roads, paths and irrigation
channels. KVK runs its instructional farm on an area of 23 acres on which different kharif
and rabi crops are grown and seed is produced under the seed production programme.
The On Farm Trials (OFTs) are conducted at farmers’ fields to assess the
performance of various latest technologies developed by National Agricultural Research
System and farmers practice. Similarly, Frontline Demonstrations are conducted at
farmer's field to educate the farmers to adopt the new varieties, technologies and
methods with the help of these demonstrations. KVK scientists impart short and long
duration trainings to the farmers and farm women in the field to enrich the knowledge of
the farmers to adopt the recommended practices. The farmers are also provided the
vocational trainings on dairy farming, hybrid seed production, beekeeping,
establishment of custom hiring centres, preservation of fruits and vegetables etc. to the
make them self employed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy, card board/paper
manufacturing, mushroom cultivation or/and as animal feed. The collection of straw is
difficult as collection of straw is done by manually or by baler machine. The manual
collection of straw is labour intensive while using baler machine is very costly as small
farmers cannot afford high cost machine. Therefore, most farmers rely on the in-situ
management of the paddy straw. In-situ management includes partial burning,
(62)
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incorporation or spreading on soil surface. For incorporating the paddy straw into soil,
farmers generally need to perform number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3-disc harrow, 2-3 cultivator
operations and 2-3 planking operations which result into excessive tillage incurring
more time, energy and cost.
Taking into the consideration of current scenario, KVK Ludhiana took initiatives
to popularize happy seeder (HS) to tackle the problem of paddy straw which can convert
this waste into resource. This machine is used for wheat sowing directly in the field
having paddy straw after harvesting the crop with combine harvester and paddy straw is
spread as mulch in the field. This mulched crop residue improves the soil health by
adding organic matter into the soil and also helps reducing the growth of weeds.
Substantial saving in water has also been recorded due to less evaporation from the soil
surface and less quantity of irrigation water applied at the time of first irrigation. This
PTO driven machine can be operated with 50 hp tractor and covers 0.25-0.30 ha/h.
Results of demonstration
1)

Results of demonstrations laid out at KVK farm
The soil of KVK farm is light textured i.e. Loamy Sand with soil pH 7.3. The
Electrical conductivity (EC) is 0.12 mil. Mhos/cm. The status of organic carbon (OC) is
low i.e. less than 0.4%. The status of Phosphorus (P) and Potash (K) fall under higher
category i.e. 5-9 kg/acre and > 55 kg/acre, respectively. The status of micro nutrients
such as Zinc, Iron and Copper is fine but there is deficiency of manganese (Mn) at KVK,
farm. The quality of water is fit for agriculture use with Electric conductivity (EC) 920
micro mhos/cm and RSC 1.5 me/l.The data of these FLDs of wheat sowing with happy
seeder has been observed.

KVK Ludhiana laid the demonstrations on happy seeder sown wheat at its farm in
an area of 0.8 ha and 2.8 ha during both the sessions 2015-16 and 2016-17, respectively
as shown in Table 1. It is also revealed that less irrigation water applied in demonstration
plots as compared to control plots. Weed count in demonstration plots was observed to be
25.00 per cent and 35.00 as compared to control plots during 2015-16 and 2016-17,
respectively. The average yield of wheat of demonstration plots was found to be 53.20
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

0.8

280

350

25.00

53.20

52.10

2016-17

2.8

280

350

35.00

53.80

52.40
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and 53.80 q/ha during 2015-16
and 2016.17, respectively;
whereas yield of control plot
was recorded 52.10 q/ha during
2015-16 and 52.40 q/ha during
2016-17.
Table 2 indicates that cost
of cultivation of wheat in
demonstration plots was
reported Rs. 29720 and Rs.
29470 per ha during 2015-16
and 2016-17, respectively.
However, cost of cultivation of
wheat of control plots was
observed to be higher than the demonstration plots. Therefore, the net income from
demonstration plot was found to be higher than the control plots. Accordingly, B:C ratio
was also observed higher of demonstration plots (2.09 & 2.36) as compared to control
plots (1.51 & 1.74) during 2015-16 and 2016-17, respectively.
Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

29720

91823

62103

2.09

35855

89925

54070

1.51

2016-17

29470

99140

69670

2.36

35210

96560

61350

1.74

2)

Results of demonstrations conducted at farmers’ field
KVK Ludhiana conducted demonstration on happy seeder sown wheat in 6 and 8
villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
respectively on 56.8 ha and 61.4 ha area in each season as shown in Table 3. The table
further indicates that irrigation applied under demonstration plots was less as compared
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Demo

Control

Yield (q/ha)

2015-16

6

56.8

259

329

40.00

53.31

52.74

2016-17

8

61.4

225

295

35.00

54.66

53.59
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to control plots in happy seeder sown wheat. The weed infestation of demonstration
plots was observed 40.00 and 35.00 per cent during 2015-16 and 2016-17, respectively.
The average yield of wheat of demonstration plots (53.31 & 54.66 q/ha) was found
slightly higher in comparison to yield of control plots (52.74 & 53.59 q/ha) during
2015-16 and 2016-17, respectively.
Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 30261 & 29541 per
ha) as compared to control (Rs. 35643 & 35438 per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 61752 & 70435 per ha) during 2015-16 and 2016-17, respectively. As a
result of higher net income, the BC ratio of happy seeder sown wheat was found higher
(2.04 & 2.39) as compared to conventional method (1.55 & 1.77) during 2015-16 and
2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

30261

92013

61752

2.04

35643

91029

55386

1.55

2016-17

29541

99976

70435

2.39

35438

98034

62596

1.77
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Some learnings
The straw spreading should be uniformed before wheat sowing to be done with
happy seeder and this can be done with the help of Super SMS attached with combine
harvester. In case of press wheel happy seeder, the cutter cum spreader is required for
uniform spreading of paddy straw for easiness of sowing operation of happy seeder.
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Demonstrations on Happy Seeder Technology in Wheat:
Endeavours of Krishi Vigyan Kendra Moga
Ankit Sharma and Amandeep Singh Brar
Krishi Vigyan Kendra, Moga

Introduction
Rice-wheat is the pre-dominant
cropping system in Moga district of
Punjab state. The total cultivated area
in district Moga is 1,95,237 ha under
which Paddy/Basmati cultivation area
recorded is 1,76,000 ha (91.27%) and
1,75,000 ha (89.63%) area is under
wheat crop cultivation. About 90%
area of paddy cultivation is harvested
by the combine harvester which leaves
behind the huge amount of paddy
residue in the field. It is observed that from one acre of harvested paddy field
approximately 25-35 quintal paddy straw can be obtained. The burning of paddy straw is
common practice adopted by farmers to get rid of paddy straw which has deleterious
effect on human and animal health, deteriorates the soil health besides environmental
pollution. The key reasons behind the paddy residue burning are as follow:
1. Stubble left on the land is of no use as it has less economic and nutritional value to
be used as the fodder. Paddy straw has high silica content and thus it is nonpalatable to animals. Due to little economic value of stubble as animal feed and
other general uses, farmers are prompted to burn it on the field instead of incurring a
high cost on collecting it.
2. The time gap between kharif harvesting and rabi planting is between two to three
weeks. During this time, farmers clear the fields by burning the paddy residue and
ready them for the sowing of winter wheat crop as delay in sowing affect the yield
of wheat crop.
3. The combine harvester cuts the crop well above the ground, leaving behind
substantial amount of paddy stubble. The machine leaves the stubble in such a state
that it is difficult to collect them manually. Physical removal of this crop residue is
not feasible because of increased labour cost.
4. Farmers used to cultivate the long duration varieties of paddy (e.g. Pusa 44, Peeli
Pusa and Dogar Pusa) crop due to which very less time is available for the field
(67)

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

5.

6.

7.

preparation to sow the next crop. This short period availability makes the farmers
minds towards burning of crop residue.
Furthermore, these long duration varieties (Pusa 44, Peeli Pusa and Dogar Pusa)
has much residue load. This heavy residue load become difficult to manage before
the sowing of next crop which ultimately leads towards straw burning.
Also, after the harvesting of paddy crop farmer used to operate the stubble shaver
which harvest the standing paddy stubble which in turn generate huge paddy straw
load (35-45 q/acre) on field. This heavy straw load can only be handled by the
farmers by fully burning (100 % straw burning) as farmers find straw burning an
easy and fast method to manage the heavy straw load.
Further, lack of paddy straw machinery such as happy seeder, straw baler, mulcher
etc and their high initial and running cost, encourages the farmers to burn the paddy
straw.

It is estimated that burning of 1 tonne of paddy causes loss of 400 kg of organic
carbon, 5.5 kg of nitrogen, 2.3 kg of phosphorus, 25 kg of potash, 1.2 kg of sulphur and
microorganisms. Residue burning also decreases the efficiency of herbicides used for
controlling weeds in wheat crop. In view of these losses associated with burning of
paddy residues, lot of efforts are needed to find ways and means to efficiently utilize the
paddy straw.
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KVK Moga in the services of farmer
Krishi Vigyan Kendra, Moga at Budh Singh Wala was established in 2005 on
Charik road near Kotkapura bypass having Latitude: 30°44'45" N, Longitude:
75°09'02.1284"E, Elevation: 224 m at a distance of 12 kilometer from Moga city. KVK is
having an operational area of 26 acres, out of which 21 acres of land is under cultivation and
5 acres of land is under buildings, demonstrations units, storage, roads, paths and irrigation
channels. KVK runs its instructional farm on an area of 21 acres on which different kharif
and rabi crops are grown and seed is produced under the seed production programme.
The on-farm trials (OFTs) are conducted at farmers’ fields to assess the
performance of various latest technologies developed by National Agricultural Research
System and farmers practice. Similarly, Frontline Demonstrations are conducted at
farmer's field to educate the farmers to adopt the new varieties, technologies and
methods with the help of these demonstrations. KVK scientists impart
trainings/demonstrations to the farmers in the field to enrich the knowledge of the
farmers to adopt the recommended practices. The farmers are also provided the
vocational trainings on dairy farming, hybrid seed production, beekeeping,
establishment of custom hiring centres, preservation of fruits and vegetables etc. to the
make them self-employed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy, card board/paper
manufacturing, mushroom cultivation or/and as animal feed. The collection of straw is
difficult as collection of straw is done by manually or by baler machine. The manual
collection of straw is labour intensive while using baler machine is very costly as small
farmers cannot afford high cost machine. Therefore, most farmers rely on the in-situ
management of the paddy straw. In-situ management includes partial burning,
incorporation or spreading on soil surface. For incorporating the paddy straw into soil,
farmers generally need to perform number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3 disc harrow, 2-3 cultivator
operations and 2-3 planking operations which result into excessive tillage incurring
more time, energy and cost.
In view of the problem associated with paddy residue burning KVK Moga took
initiatives to popularize happy seeder (HS) technology to manage the problem of paddy
straw burning which can convert this waste into resource. This machine is used for wheat
sowing directly in the field having paddy straw after harvesting the crop with combine
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harvester and paddy straw is spread as mulch in the field. This mulched crop residue
improves the soil health by adding organic matter into the soil and also helps reducing the
growth of weeds. Saving in water (one irrigation) has also been observed due to less
evaporation from the soil surface and less quantity of irrigation water applied at the time
of first irrigation. This PTO driven machine can be operated with 50-55 hp tractor and
covers 0.25-0.35 ha/h.
Results of demonstration
1) Results of demonstrations laid out at KVK farm
KVK Moga has conducted demonstrations on happy seeder sown wheat at its farm
in an area of 7.20 ha during 2015-16 and in 5.20 ha during 2016-17. Irrigation water
applied in demonstration plots is comparatively less than the control plots. Similarly,
weed population in demonstration plots was observed 40 and 30 per cent during 2015-16
and 2016-17, respectively (Table 1). The average yield of wheat of demonstration plots
was found to be 49.50 and 52.20 q/ha during 2015-16 and 2016.17, respectively; whereas
yield of control plot was found to be 48.75 q/ha during 2015-16 and 52.00 q/ha during
2016-17.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

7.20

280

350

40.00

49.50

48.75

2016-17

5.20

280

350

30.00

52.20

52.00

Results shown in Table 2 elaborates that the cost of cultivation of wheat in
demonstration plots was found to be Rs. 23593 and Rs. 25365 per ha during 2015-16 and
2016-17, respectively and therefore cost of cultivation for control plots was observed to
be higher than the demonstration plots in both seasons. But the net income elaborated
from control plots was slightly higher when compared to demonstration plots. Similarly,
B:C ratio was also observed higher of demonstration plots (2.63 & 2.76) as compared to
control plots (2.05 & 1.72) during 2015-16 and 2016-17, respectively.
Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

23593

85613

62020

2.63

27615

84245

56630

2.05

2016-17

25365

95445

70080

2.76

34915

94940

60025

1.72
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2) Results of demonstrations conducted at farmers’ field
During 2016-17, KVK Moga conducted demonstrations in 4 villages nearby KVK
to upscale the technology on 2.0 ha area as shown in Table 3. It is also further observed
that the irrigation applied to demonstration plots was less than control plots. The weed
infestation of demonstration plots was observed 26 per cent during 2016-17. The average
yield of wheat of demonstration plots (53.20 q/ha) and control plots (53.10 q/ha) was
almost same.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

2016-17

No. of
villages
4

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

2.0

294

Control

Weed infestation
under demonstration (%)

Demo

Control

350

26.00

53.20

53.10

Yield (q/ha)

Results presented
in Table 4 reveal the
information about the
economics and shows
that average cost of
cultivation of happy
seeder sown wheat was
significantly low (Rs.
25235 per ha) as
compared to control
(Rs. 34915 per ha) and
net income from happy
seeder sown wheat was
higher (Rs. 72180 per
ha) than the control plots (Rs. 62173 per ha). As a result of higher net income, the B:C
ratio of happy seeder sown wheat was found higher (2.86) as compared to conventional
method (1.78).
Table 4: Economics of demonstrations conducted at farmers’ field
Year

2016-17

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

25235

97415

72180

2.86

34915

97088

62173

1.78
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Some learnings
The spreading of loose straw after combine harvesting should be uniformed before
sowing of wheat with happy seeder and this can be done with the help of Super SMS
attached with combine harvester. Due to heavy weight of happy seeder machine, high hp
tractor is required which is often not available with small farmer. To minimize the
problem associated with paddy residue burning technology/machine discussed can play
the vital role. The area under this machine is increasing day by day. But due to high
capital cost of this machine, its availability to the small farmers should be encouraged
through cooperative societies.
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Efforts of KVK Muktsar in Promotion of Happy Seeder Technology
Balkaran Singh Sandhu and Nirmaljit Singh Dhaliwal
Krishi Vigyan Kendra, Sri Muktsar Sahib

Introduction
Muktsar is located in the southwestern part of the Punjab state in north
India. The soil of Muktsar district
varies from sandy to loam in texture,
and is low in organic carbon,
phosphorus, zinc and other micro
nutrients, but high in potassium. The
salt affected soil of Muktsar has been
categorized as sodic soil and saline
sodic soil. The villages surrounding the
city produce high yields of cotton,
wheat, paddy and oil seed. Out of 2.64
lakh ha total area of district, net sown area is 2.31 lakh hectares (2015-16) which is 100%
irrigated with a cropping intensity of 187 per cent. In district Muktsar, 40% farmers are
medium farmers with 4-10 hectares of land holding. The major crops of district are
paddy, cotton and wheat and other crops like maize, sugarcane, potato, pulses and oilseed
are also cultivated in the district.
The cultivation of high yielding varieties of paddy resulted in production of huge
quantities of crop residues. It is estimated that nearly 90% of the paddy crop is harvested
by combine harvester that results in spreading of crop residue in the fields. Due to high
production of crop residue in the field after combine harvesting of paddy, direct drilling
of other crops in paddy stubbles is not possible without prior removal of straw. On-farm
burning of paddy straw is common and easiest method adopted by farmers to get rid of
paddy straw which has deleterious effect on human and animal health, deteriorates the
soil health besides environmental pollution. In addition, burning also decreases the
efficiency of herbicides used for controlling weeds in wheat crop. In view of these losses
associated with burning of paddy residues, lot of efforts are needed to find ways and
means to efficiently utilize the paddy straw.
KVK Muktsar in the services of farmer
Krishi Vigyan Kendra Muktsar at Goneana village was established in August 2004
on Latitude: 30°26’44" N, Longitude: 74°30’29 E, Elevation: 255 m at a distance of 2.5
K.M from Muktsar bus stand. KVK is having an operational area of 50 acres, out of
which 42 acres of land is under cultivation and 4.5 acres of land is under buildings, roads,
(73)

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

paths and irrigation channels. KVK runs its instructional farm on an area of 42 acres on
which different kharif and rabi crops are grown and seed is produced under the seed
production programme. The On Farm Trials (OFTs) are conducted at farmers’ fields as
well as KVK farm to assess the performance of various latest technologies developed by
National Agricultural Research System and farmers practice. Similarly, Frontline
Demonstrations are conducted at farmer's field to educate the farmers to adopt the new
varieties, technologies and methods with the help of these demonstrations. KVK
scientists impart short and long duration trainings to the farmers and farm women in the
field to enrich the knowledge of the farmers to adopt the recommended practices. The
farmers are also provided the vocational trainings on dairy farming, goat farming, pig
farming, seed production, beekeeping, mushroom cultivation, preservation of fruits and
vegetables etc. to the make them self-employed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy and as animal feed. The
collection of straw is difficult as collection of straw is done by manually or by baler
machine. The manual collection of straw is labour intensive while using baler machine is
very costly as small farmers cannot afford high cost machine. Therefore, most farmers
rely on the in-situ management of the paddy straw. In-situ management includes partial
burning, incorporation or spreading on soil surface. For incorporating the paddy straw
into soil, farmers generally need to perform number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3 disc harrow, 2-3 cultivator
operations and 2-3 planking operations which result into excessive tillage incurring
more time, energy and cost.
Results of demonstration
1) Results of demonstrations laid out at KVK farm
KVK Muktsar laid out the demonstrations on happy seeder sown wheat at its farm
in an area of 5.6 ha during 2015-16 and in 8.0 ha during 2016-17 (Table 1). From table, it
is also revealed that irrigation water applied in demonstration plots is comparatively less
than the control plots. Weed infestation in demonstration plots was observed 15 and 5 per
cent during 2015-16 and 2016-17, respectively. The average yield of wheat of
demonstration plots was found to be 41.00 and 48.00 q/ha during 2015-16 and 2016-17,
respectively; whereas yield of control plot was recorded to be 46.00 q/ha during 2015-16
and 49.00 q/ha during 2016-17.
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Results shown in Table 2 elaborates that the cost of cultivation of wheat in
demonstration plots was found to be Rs. 22258 and Rs. 21905 per ha during 2015-16 and
2016-17, respectively and therefore cost of cultivation for control plots was observed to
be higher than the demonstration plots in both seasons. But the net income elaborated
from control plots was slightly higher when compared to demonstration plots. Similarly,
B:C ratiowas also observed higher of demonstration plots (1.81 & 2.56) as compared to
control plots (1.47 & 1.87) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

2015-16
2016-17

Irrigation water
applied (mm)
Demo
300
300

5.6
8.0

Weed infestation
under demonstration (%)

Control
375
375

15.00
5.00

Yield (q/ha)
Demo
41.00
48.00

Control
46.00
49.00

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

22258

62525

40267

1.81

28450

70150

41700

1.47

2016-17

21905

78000

56095

2.56

27700

79625

51925

1.87

2) Results of demonstrations conducted at farmers’ field
KVK Muktsar Sahib has conducted demonstrations on happy seeder sown wheat at
farmers’ field to upscale the technology in an area of 24.80 ha during 2015-16 and 9.90
ha during 2016-17 as shown in Table 3. The table further indicates that irrigation applied
under demonstration plots was less as compared to control plots in happy seeder sown
wheat. The weed infestation of demonstration plots was observed 15 per cent. The
average yield of wheat of demonstration plots (51.00 & 55.00 q/ha) was found low in
comparison to yield of control plots (54.00 & 59.50 q/ha) during 2015-16 and 2016-17,
respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Demo

Control

Yield (q/ha)

2015-16

1

24.80

280

350

15.00

51.00

54.00

2016-17

2

9.90

280

350

15.00

55.00

59.50
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The economic analysis presented in Table 4 reveal that average cost of cultivation
of happy seeder sown wheat was low (Rs. 22373 & 21985 per ha) as compared to control
plots (Rs. 29438 & 28668 per ha) during 2015-16 and 2016-17, respectively. The net
income from happy seeder sown wheat was observed to be higher (Rs. 55402 & 67390
per ha) during 2015-16 and 2016-17, respectively. As a result of this, the B:C ratio of
happy seeder sown wheat was found higher (2.48 & 3.07) as compared to conventional
method (1.80 & 2.37) during 2015-16 and 2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

22373

77775

55402

2.48

29438

82350

52912

1.80

2016-17

21985

89375

67390

3.07

28668

96688

68020

2.37

Some learnings
The straw spreading should be uniformed before wheat sowing to be done with
happy seeder and this can be done with the help of Super SMS attached with combine
harvester. In case of press wheel happy seeder, the cutter cum spreader is required for
uniform spreading of paddy straw for easiness of sowing operation of happy seeder.
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Comparative Analysis of Happy Seeder Technology with Farmers’
Practice in the Shaheed Bhagat Singh Nagar District
Manpreet Jaidka, Navjot Singh Brar and Jugraj Singh
Krishi Vigyan Kendra, Nawanshahr

Introduction
Shaheed Bhagat Singh Nagar district
is situated at a distance of 92 km from the
state capital Chandigarh in the submountainous undulating agro-climatic
region of Punab with the co-ordinates of
31.80 N and 76.70 E. Shaheed Bhagat Singh
Nagar district is surrounded by five
districts. The west border of the district
touches Jalandhar, east border touches with
Roop Nagar (Ropar) district, the northern
border of the district meets with district Hoshiarpur and in south it touches with Ludhiana
(known as the Manchester of India) and Kapurthala District. Shaheed Bhagat Singh
Nagar district is one of the smaller districts of Punjab which is divided into five blocks
namely Nawanshahr, Banga, Aur, Saroya and Balachaur. Two blocks of the district
namely Saroya and Balachaur fall in kandi area. The total geographical area of the
district is 1, 26,148 ha and 74 per cent is net cultivated, 10 percent is under forest, 11
percent is of non-agricultural use, 2 per cent is wasteland, and 3 percent is current
fallows. The land of this district is fertile due to the presence of river Sutlej and is
irrigated through tube wells and canals, except some part of the Balachaur sub-division
falling in Kandi Area. The cropping intensity of the district is 187%. The agriculture
problems and cropping pattern of this district are very much area specific. Kandi belt is
located at the foot of Shivalik Hills. The land of these areas is undulating and prone to soil
erosion.
Topography and agro-climatic characteristics of the district
Soil type: The soils type of the district varies in texture generally from clay loam to
sandy loam except along the Sutlej River and choes where some sandy patches may be
found in the blocks of Nawanshahr, Aur and Balachaur. Some area in the Kandi region of
the district is undulating and prone to soil erosion.
Rainfall: The rainfall in the district in general increases from the south-west towards the
north-east. About 70 % of the annual normal rainfall in the district is received during the
period July to September, July being the rainiest month. Some rainfall is received mostly
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as thunder showers in June and in association with passing western disturbances in the
cold season. On an average, there are 36 rainy days (i.e. days with rainfall of 2.5 mm or
more) per year in the district.
Temperature: After February, temperature begins to rise rapidly. June is generally the
hottest month. Scorching dust laden winds blow on many days in the summer season and
the day temperatures on individual days may reach above 45°C. Afternoon
thundershowers which occur on some days during the summer season bring relief
temporarily. With the onset of monsoon by about the end of June or early in July, the day
temperature drops down appreciably. But the nights continue to be a warm during the
summer. Due to increase moisture in the air during rainy season, the weather is often
sultry and uncomfortable. After mid-September when the monsoon withdraws,
temperature starts decreasing and with the drop in the night temperature being rapid.
January is generally the coldest month with the mean daily maximum temperature at
about 190C and the mean daily minimum at about 60C.
Humidity: During the brief south-west monsoon months and for spells of a day or two in
association with the passing western disturbances, high humidity prevails in the district.
In the rest of the year, the humidity of air remains low. The driest part of the year is the
summer season, when in the afternoons the relative humidity goes below 30 per cent.
Winds: Winds are generally light in the district. In the south-west monsoon season,
winds from direction, between north-east and south-east, are common but on many days
in the afternoons westerly to north-westerly winds predominate, except in the latter half
of summer, when easterlies and south easterlies blow on some days.
Cropping system: The main crops of the district are wheat, paddy, sugarcane, potato,
maize, mentha, sunflower, pulses and oilseed crops with the following cropping
systems: Rice-Wheat; Rice-pea/Potato-Wheat; Rice-pea/Potato-sunflower; Maize/Rice-PeasWheat; Wheat-Sugarcane; and Wheat-Summer moong/Green Manure-Rice.
KVK Nawanshahr: Krishi Vigyan Kendra (KVK), Nawanshahr was established in
1995 under the aegis of Punjab Agricultural University (PAU), Ludhiana with full
financial assistance from Indian Council of Agricultural Research (ICAR). An area of 27
acres was transferred by the State Agriculture Department and 15 acres were donated by
Gram Panchayat, Village Bhagauran which is situated at 2.5 km from KVK Langroya
farm. The KVK campus is located at about 70 kms distance from the main PAU,
Ludhiana campus on Nawanshahar-Chandigarh state highway at about 6 kms from
Nawanshahar city. KVK is an innovative science-based institution which imparts
trainings viz.: Practising Farmers/Farm women (short term-1-2 days), Vocational
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Trainings for Rural Youth (3-5 days) and long term (1 week to 12 weeks) in the
disciplines of Crop Production, Plant Protection, Horticulture, Agricultural Engineering,
Animal Science and Home Science for farmers, farm women and unemployed rural
youths. It also It also conducts ‘On Farm Research’ for technology refinement and ‘Front
Line Demonstrations’ to demonstrate the production potential of various agricultural
technologies to the farmers as well as to the extension workers. KVK also undertakes inservice trainings for the field functionaries of different departments engaged in the
upliftment of rural society.
Approaches followed by KVK to popularize the technological aspects in paddy
straw management
Looking into the serious problem of on-farm residue burning, KVK Langroya
always remains keeps keen interest to promote various alternatives and disposal
mechanisms to manage paddy straw viz., ex-situ and in-situ management of paddy straw.
Major objective behind the execution of popularization process can be covered under
two sub-heads:
•
To evaluate straw management technologies at farmer’s field
•
To accelerate the process of adoption of these technological alternates as per the
prevailing conditions at the farmer level
Ex-situ straw management involves collection, baling and taking away of paddy
straw from the field for its effective use in biomass-based power plants for electricity
generation, card board/paper manufacturing, mushroom cultivation and/or as animal
feed. But the major problem in ex-situstaw management lies in its collection because it is
done either manually or by baler machine. The manual collection of straw is labour
intensive and at the same time small farmers cannot afford expensive machinery.
Furthermore, removal of paddy straw from the field leads to loss of nutrients stored in the
straw which otherwise keep an immense potential to improve the soil health. Owing to
which, it becomes more important to go for in-situ management of the paddy straw
which includes incorporation in soil or keeping on soil surface as mulch. For
incorporating the paddy straw into soil, farmers generally need to perform number of
operations comprising of chopper/mulcher/stubble shaver followed by mould board
plough, 2-3 disc harrows, 2-3 cultivator operations and 2-3 planking operations which
result into excessive tillage incurring more time, energy and cost. So out of above said
options, keeping the residue on the soil surface while cultivation of succeeding crop,
especially wheat, remains the possible alternate which is economically feasible as well.
Happy seeder-Possible alternate in rice-wheat cropping system
Intensive rice–wheat cropping system involves the harvesting of paddy crop with
combines leaving the rice residues which are normally burnt, followed by irrigation and
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intensive tillage operations prior to sowing of next wheat crop. Instead of burning, infield retention of crop residues can play an important role in replenishing soil quality and
reducing environmental pollution. To accomplish this requirement, a machine called
‘Happy Seeder’ was developed. This machine is used for sowing of wheat crop directly
in the field having paddy straw. It can save the time of farmer to the extent that harvesting
of the preceding paddy crop and sowing of succeeding wheat crop can be done at the
same time. This mulched crop residue improves the soil health by adding organic matter
into the soil and also helps reducing the growth of weeds. Results of the on-farm trials
showed that yield of wheat sown with happy seeder into the rice residues is at par or
higher than the yield obtained from straw burning and conventional practices. Other
additional benefits to the farmer include reduction in fuel consumption, ability to sow
wheat within short window period, saving the irrigation water and reduction in cost of
cultivation. Substantial saving in water has also been recorded due to less evaporation
from the soil surface and less quantity of irrigation water applied at the time of first
irrigation. This (PTO) driven machine can be operated with 50 hp tractor and covers
0.25-0.3 ha/h.
Approaches followed by KVK Nawanshahr
KVK, Nawanshahr followed various approaches to popularize happy seeder (HS)
to tackle the problem of paddy straw which can convert this waste into possible resource.
Different approaches like method demonstrations at farmer field, method
demonstrations at KVK farm, exposure visit of farmer to the Punjab Agricultural
University, Ludhiana, farmer camps organised in collaboration with state agriculture
department, kisan Goshthis, radio talks, TV talks, field days at KVK farm, mass
awareness through multimedia, literature distribution etc. were followed.
Results of demonstration
1) Results of demonstrations laid out at KVK farm
The soil characteristics of KVK farm comprised of heavy soil with pH 8.67,
Electrical conductivity (EC) 0.09 mMhos/cm, low in organic carbon (OC), high in
available phosphorus (P) (5-9 kg/acre) and medium in available potassium (K) (>55
kg/acre). The status of micro nutrients such as Zinc, Iron, Copper and manganese (Mn) is
normal at KVK, farm. The quality of water is fit for agriculture use with electric
conductivity (EC) 838 micro mhos/cm. The data of these demonstrations was recorded,
analysed and compared with conventional method i.e. Farmers’ practice (after burning
of rice straw).
KVK Nawanshahr laid out demonstrations on happy seeder sown wheat at its farm
in an area of 4.00 ha during 2015-16 and in 5.20 ha during 2016-17 (Table 1). Figures in
the table also reveal that less irrigation water applied in demonstration plots as compared
to control plots. Weed infestation in demonstration plots was observed 30 and 25 per cent
less during 2015-16 and 2016-17, respectively. The average yield of wheat of
demonstration plots was found to be 53.10 and 53.35 q/ha during 2015-16 and 2016.17,
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respectively; whereas yield of control plot was recorded 52.60 q/ha and 52.28 a/ha
during 2015-16 and 20156-17 respectively.
Results presented in Table 2 indicate that cost of cultivation of wheat in
demonstration plots was reported Rs. 24551 and Rs. 24899 per ha during 2015-16 and
2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both seasons. Consequently, the net
income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (2.69 & 2.94) as compared to
control plots (1.69 & 1.74) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

4.00

140

350

30.00

53.10

52.60

2016-17

5.20

210

350

25.00

53.35

52.28

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

24551

90698

66147

2.69

33346

89545

56200

1.69

2016-17

24899

98069

73170

2.94

35004

96078

61074

1.74

2) Results of demonstrations conducted at farmers’ field
KVK Nawanshahr conducted demonstrations on happy seeder sown wheat in 8
and 10 villages nearby KVK to upscale the technology during 2015-16 and 2016-17,
respectively on 29.50 ha and 80.20 ha in each season as shown in Table 3. The table
further indicates that irrigation applied under demonstration plots was less as compared
to control plots in happy seeder sown wheat. The weed infestation of demonstration plots
was observed 37.50 and 33.57 per cent during 2015-16 and 2016-17, respectively. The
average yield of wheat of demonstration plots (53.39 & 53.88 q/ha) was found slightly
higher in comparison to yield of control plots (52.60 & 52.74 q/ha) during 2015-16 and
2016-17, respectively.
Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 29475 & 29134 per
ha) as compared to control (Rs. 32653 & 35998 per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 61227 & 69919 per ha) during 2015-16 and 2016-17, respectively. As a
result of higher net income, the B:C ratio of happy seeder sown wheat was found higher
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(2.08 & 2.40) as compared to conventional method (1.74 & 1.70) during 2015-16 and
2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Demo

Control

Yield (q/ha)

2015-16

8

29.50

238

329

37.50

53.39

52.60

2016-17

10

80.20

190

310

33.57

53.88

52.74

Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

29475

90702

61227

2.08

32653

89305

56652

1.74

2016-17

29134

99053

69919

2.40

35998

97034

61036

1.70

Conclusions
Cultivation of wheat crop with happy seeder technology successfully led to
reduction in depth of irrigation water required during the crop season as compared to the
conventional method at the farmer fields as well as at the KVK farm during both the crop
seasons. Furthermore, grain yield as well as straw yield of wheat crop was also on the
higher side as compared to farmers’ practice. Economic analysis also showed a decrease
in cost of cultivation while an increase in total and net returns in comparison to control.
The overall analysis depicts that the happy seeder technology has potential to not only
combat the burning practice of paddy residues but also giving better returns to farmers by
conserving the valuable natural resource i.e., water.
Future thrust
As per the farmers, harvesting of the paddy crop with combine harvester leads to
heaping of paddy straw in the field which interfere with the sowing operation as well as
decrease the emergence of wheat crop. To check this problem, farmers hire labour to
spread the paddy straw uniformly in the field which increases the cost of cultivation. So,
in the future, a technological intervention is required which can either collect or
uniformly spread the paddy straw in the field before sowing of wheat crop with happy
seeder, simultaneously at the time of harvesting of preceding paddy crop.
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Demonstrations on Happy Seeder in Wheat: Efforts of KVK Patiala
Jaswinder Singh, Parminder Singh and Jashanjot Kaur
Krishi Vigyan Kendra, Patiala

Introduction
Patiala districts situated in the
south-eastern parts of the Punjab State.
After Independence Patiala became the
Capital of PEPSU and in 1956 it got
merged into the State of Punjab. In
1992, Fatehgarh Sahib district was
carved out from Patiala district.
Afterwards, one more district was
formed from this district (SAS Nagar
district) and now at present there are 4
tehsils, 8 blocks and 934 villages with
geographical area of 3.22 thousand
hectares, out of which 2.63 Lacs hectares are cultivable. It is surrounded by the districts
of Fatehgarh Sahib and Mohali (SAS Nagar) in the north, Sangrur district in the west,
Ambala and Kurukshetra districts of neighbouring states of Haryana in the east and
Kaithal district of Haryana in the south.
Paddy is the major crop of Patiala district covering an area of 2.30 lakh hectares.
The cultivation of high yielding varieties of paddy resulted in production of huge
quantities of crop residues. It is estimated that nearly 90% of the paddy crop is harvested
by combine harvester that results in spreading of crop residue in the fields. Due to high
production of crop residue in the field after combine harvesting of paddy, direct drilling
of other crops in paddy stubbles is not possible without prior removal of straw.
On-farm burning of paddy straw is common and easiest method adopted by
farmers to get rid of paddy straw which has deleterious effect on human and animal
health, deteriorates the soil health besides environmental pollution. In addition, burning
also decreases the efficiency of herbicides used for controlling weeds in wheat crop. In
view of these losses associated with burning of paddy residues, lot of efforts are needed
to find ways and means to efficiently utilize the paddy straw.
KVK Patiala in the services of farmer
Krishi Vigyan Kendra at Patiala was established in January October, 1992 on
Patiala-Nabha Highway is having an operational area of 15.4 ha, out of which 11.5 ha of
land is under cultivation and 3.9 ha of land is under buildings, roads, paths and irrigation
(83)
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channels. KVK runs its instructional farm on an area of 11.5 ha on which different kharif
and rabi crops are grown and seed is produced under the seed production programme.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
generation in biomass-based power plants as a source of energy, card board/paper
manufacturing, mushroom cultivation or/and as animal feed. The collection of straw is
difficult as collection of straw is done by manually or by baler machine. The manual
collection of straw is labour intensive while using baler machine is very costly as small
farmers cannot afford high cost machine. Therefore, most farmers rely on the in-situ
management of the paddy straw. In-situ management includes partial burning,
incorporation or spreading on soil surface. For incorporating the paddy straw into soil,
farmers generally need to perform number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3 disc harrow, 2-3 cultivator
operations and 2-3 planking operations which result into excessive tillage incurring
more time, energy and cost.
Initiatives of KVK, Patiala
Taking into the consideration of current scenario, KVK, Patiala took initiatives
to popularize happy seeder (HS) to tackle the problem of paddy straw which can
convert this waste into resource. This machine is used for wheat sowing directly in the
field having paddy straw after harvesting the crop with combine harvester and paddy
straw is spread as mulch in the field. This mulched crop residue improves the soil
health by adding organic matter into the soil and also helps reducing the growth of
weeds. Substantial saving in water has also been recorded due to less evaporation
from the soil surface and less quantity of irrigation water applied at the time of first
irrigation. This (PTO) driven machine can be operated with 50 hp tractor and covers
0.25-0.3 ha/h.
Results of demonstration
1) Results of demonstrations laid out at KVK farm
KVK Patiala laid out the demonstrations at its farm on the area of 0.80 ha during
2015-16 and in 2.4 ha during 2016-17 (Table 1). It is also revealed that the irrigation
water applied in Demonstration plots is comparatively less than the control plots. Weed
infestation in demonstration plots was observed 10 per cent during 2015-16 and 201617, respectively. The average yield of wheat of demonstration plots was found to be
51.00 q/ha whereas yield of control plot was recorded 49.75 q/ha.
(84)
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The economics of the demonstration are presented in Table 2 and reveals that cost
of cultivation of wheat in demonstration plots was Rs. 27620 per ha. However, cost of
cultivation of wheat of control plots was observed higher than the demonstration plots.
Consequently, the net income from demonstration plots was reported higher than the
control plots. Similarly, B:C ratio was also observed higher of demonstration plots (2.05)
as compared to control plots (1.46).
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Weed infestation
under demonstration (%)

Control

Yield (q/ha)
Demo

Control

2015-16

0.80

210

280

10.00

51. 00

49.75

2016-17

1.12

210

280

10.00

51.00

49.75

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

27620

84262

56642

2.05

32540

80125

47585

1.46

2016-17

27620

84262

56642

2.05

32540

80125

47585

1.46

2) Results of demonstrations conducted at farmers’ field
KVK Patiala conducted demonstration on happy seeder sown wheat in nearby
villages to upscale the technology during 2015-16 and 2016-17, respectively on 11.4 ha
and 11.6 ha as shown in Table 3. The table further indicates that irrigation applied under
demonstration plots was less as compared to control plots in happy seeder sown wheat.
The weed count in demonstration plots was observed 9.40 and 11.89 per cent as
compared to conventional method during 2015-16 and 2016-17, respectively. The
average yield of wheat of demonstration plots (51.75 & 52.21 q/ha) was found slightly
higher in comparison to average yield of control plots (50.50 & 49.61 q/ha) during 201516 and 2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Demo

Control

Yield (q/ha)

2015-16

1

11.4

210

245

9.40

51.75

50.50

2016-17

8

11.6

210

249

11.89

52.21

49.61
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Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 27589 & 28883 per
ha) as compared to control (Rs. 29346 & 30640per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 57902 & 57369 per ha) during 2015-16 and 2016-17, respectively. As a
result of higher net income, the B:C ratio of happy seeder sown wheat was found to be
higher (2.10 & 2.00) as compared to conventional method (1.84 & 1.68) during 2015-16
and 2016-17, respectively.
Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

27589

85491

57902

2.10

29346

83426

54080

1.84

2016-17

28883

86253

57369

2.00

30640

81940

51300

1.68

Some learnings
The straw spreading should be uniformed before wheat sowing to be done with
happy seeder and this can be done with the help of Super SMS attached with combine
harvester. In case of press wheel happy seeder, the cutter cum spreader is required for
uniform spreading of paddy straw for easiness of sowing operation of happy seeder.
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Frontline Demonstrations on Happy Seeder in Wheat
Efforts of KVK Sangrur
Apoorv Prakash and Mandeep Singh
Krishi Vigyan Kendra, Sangrur

Introduction
District Sangrur is situated in
South Eastern part of Punjab State. The
total geographical area of the district is
3,61,452 hectares, comprising 9 blocks
and 585 villages which are fully
electrified and well connected with allweather roads. The district shares its
boundaries with Ludhiana district in
North, Patiala district in East, Barnala
district in the West and Hissar district
of Haryana in its South. The average
rainfall of the district is 558 mm. The agricultural productivity is very high i.e. 4873 and
5557 kg/ha for paddy and wheat, respectively in the district which has been achieved
with assured irrigation, use of high yielding varieties seeds, good agricultural extension
services and introduction of latest technology in agriculture sector, etc.
Out of total area of the district, net sown area is 3,12,296 hectares (2016-17) which
is 100 per cent irrigated (76% by tube wells) with a cropping intensity of 202.9 percent.
Out of total area, the area under forest, orchard and vegetables is 5,000 ha, 1647 ha and
8318 ha, respectively. In district Sangrur, the marginal and small farmers account for
34.78 per cent (29,708) of the total holdings whereas the semi-medium, medium and
large farmers accounts 35.1 (29973), 24.5 (21691) and 4.71 (4025) percent of the total
holdings, respectively. The major cropping pattern of the district is based on paddywheat crop rotation as major area is occupied under these two crops while some other
crops like cotton, sugarcane, maize, potato, pulses and oilseed are also cultivated on
some of the area of the district.
Paddy is the major crop of Punjab during kharif season and similar is the situation
in district Sangrur with approx. 2,78,000 hectares area under paddy during 2016-17. The
area under wheat during 2016-17 was 2,86,000 hectares. The cultivation of long duration
and high yielding varieties of paddy resulted in production of huge quantities of paddy
residues. It is estimated that nearly 90% of the paddy crop is harvested by combine
harvesters which results in leaving of huge quantity of crop residue in the fields. Due to
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high production of crop residue in the field after combine harvesting of paddy, direct
drilling of other crops in paddy stubbles is not possible without prior removal of straw.
On-farm burning of paddy straw is common and easiest method adopted by
farmers to get rid of paddy straw which has deleterious effect on human and animal
health, deteriorates the soil health besides environmental pollution. It has been estimated
that by the burning of one tonne of paddy straw results in loss of important soil nutrients
viz., 5.5 kg nitrogen, 2.3 kg phosphorus, 25 kg potassium, 400 kg of organic carbon and
1.2 kg sulphur. The smog created by burning of paddy straw also affects the
transportation on roads and is a cause of frequent accidents. The burning also decreases
the efficiency of herbicides used for controlling weeds in wheat crop. In view of these
losses associated with burning of paddy residues, lot of efforts are needed to find ways
and means to efficiently utilize the paddy straw.
KVK Sangrur in the service of farmers
The Krishi Vigyan Kendra Sangrur at Kheri was established in 1995 on SangrurPatran-Jind Road (National Highway 71) on latitude: 30°11'11.3"N and longitude:
75°52'43.8"E, Elevation: 237 m at a distance of 8 K.M. from Sangrur. The KVK is
having an operational area of 27.5 acres, out of which 22.5 acres of land is under
cultivation and 5 acres of land is under buildings, roads, paths and irrigation channels.
The KVK runs its instructional farm on an area of 22.5 acres on which different kharif
and rabi crops are grown and seed is produced under the seed production programme
keeping in view the demand of local farmers.
The On Farm Trials (OFTs) are conducted at farmers’ fields to assess or refine the
performance of various latest technologies developed by National Agricultural Research
System vis-a-vis area specific problems of the farmers. Similarly, frontline
demonstrations are conducted at farmers’ fields to educate the farmers to adopt the new
varieties, technologies and methods with the help of these demonstrations. The KVK
scientists impart short and long duration trainings to the farmers and farm women in the
various disciplines to enrich the knowledge of the farmers/farm women for adopting the
recommended practices. The farmers are also imparted vocational trainings on dairy
farming, poultry farming, pig farming, goat farming, beekeeping, mushroom
cultivation, establishment of custom hiring centres and agro-processing units,
preservation of seasonal fruits and vegetables etc. to the make them self-employed.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and
in-situ management of paddy straw. Under, ex-situ management, paddy straw is
collected, baled and moved away from the field for its effective use for electricity
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generation in biomass-based power plants as a source of energy, card board/paper
manufacturing, mushroom cultivation or/and as animal feed. The collection of straw is
difficult as it is done either manually or through baler machine. The manual collection of
straw is labour intensive while using baler machine is very costly and small farmers
cannot afford such a high cost of the machine. Therefore, majority of the farmers rely on
the in-situ management of the paddy straw. In-situ management includes partial burning,
incorporation or spreading on soil surface, etc. For incorporating the paddy straw into
soil, farmers generally need to perform a number of tractor operations comprising of
chopper/mulcher followed by mould board plough, 2-3 passes of disc harrow, 2-3 passes of
cultivator and 2-3 passes of planking operations which result into excessive tillage involving
more time, energy and cost.
Taking into the consideration of present scenario, KVK Sangrur took initiatives to
popularize Happy Seeder (HS) technology to tackle the problem of paddy residue
burning as this technology has the real potential to turn the paddy waste into a valuable
resource. The happy seeder technology in comparison to conventional sowing offers an
efficient alternative for paddy straw management with reduced number of field
operations and labour. This technology do not need any land preparation for sowing of
wheat, thus, helps in timely sowing of wheat with low cost. Happy seeder machine
directly drills the wheat in standing stubbles in combine harvested paddy fields without
burning of paddy straw. It has a combination of flail blades mounted on rotor shaft and
zero till drill machine. The flail blades chop only those paddy stubbles and straw which
comes in front of the furrow openers to clear the field and zero till drill machine to sow
the seed in the field at a proper depth. The cut and chopped straw is pushed back by the blast
of air produced by flails. The machine performs two operations in a single run and paddy
straw acts as mulch after sowing. A tractor of 45 hp or above is required to operate this
machine and 5-6 acres of wheat can be sown per day. The mulched paddy residue improves
the soil health by adding organic matter into the soil and also helps reducing the growth of
weeds. Substantial saving in water has also been recorded due to less evaporation from the
soil surface and less quantity of irrigation water applied at the time of first irrigation.
Results of demonstration
1) Results of demonstrations laid out at KVK farm
The demonstrations on happy seeder were conducted at KVK farm during 2015-16
and 2016-17 to showcase the technology to the visiting farmers. The soil of KVK farm is
classified into three categories i.e. sandy loam, loamy sand and clay with soil pH varying
from 8.23 to 8.66. The Electrical conductivity (EC) varies between 0.11 to 0.19 mil.
Mhos/cm. The status of organic carbon (OC) varies between low to medium (i.e. 0.21 to
0.75%). The soils of KVK farm are low in Phosphorus (< 5kg/acre) while Potash (K)
falls under higher category (> 55 kg/acre). The status of micro nutrients such as Iron
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(2.28 to 20.45 kg/acre) and Manganese (1.35 to 5.85 kg/acre) varies between low to
sufficient. Zinc is sufficient (>0.6 kg/acre) in KVK soil. The quality of water is fit for
agriculture purpose with Electric conductivity (EC) 560 micro mhos/cm and RSC 0.7
me/l. The data of FLDs on happy seeder were recorded and analysed for the KVK farm.
The comparative observations of wheat sown with happy seeder vis-a-vis wheat sown
with conventional method (i.e. by burning paddy residues) were shared with the farmers
during various farmer training programmes, field days, farmer-scientist interactions and
also during farmer group discussion programmes. The interactions between users and
non-users of happy seeder technology were also held to convince the non-users and to
attend their doubts regarding use of happy seeder technology for sowing of wheat crop.
KVK Sangrur demonstrated happy seeder sown wheat at its farm in an area of
10.00 ha during 2015-16 and in 5.60 ha during 2016-17 (Table 1). Figures in the table
also reveal that less irrigation water applied in demonstration plots as compared to
control plots. Weed infestation in demonstration plots was observed 30 and 25 per cent in
comparision to conventional method during 2015-16 and 2016-17, respectively. The
average yield of wheat of demonstration plots was found to be 44.25 and 50.00 q/ha
during 2015-16 and 2016.17, respectively; whereas yield of control plot was recorded
47.50 q/ha and 52.00 q/ha.
Results presented in Table 2 indicate that cost of cultivation of wheat in
demonstration plots was reported Rs. 28650 and Rs. 28825 per ha during 2015-16 and
2016-17, respectively. However, cost of cultivation of wheat of control plots was
observed higher than the demonstration plots in both seasons. Consequently, the net
income from demonstration plot was reported higher than the control plots. Similarly,
B:C ratio was also observed higher of demonstration plots (1.73 & 2.06) as compared to
control plots (1.59 & 1.77) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

10.0

280

350

30.00

44.25

47.50

2016-17

5.60

280

350

25.00

50.00

52.00

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

28650

78343

49693

1.73

31900

82653

50753

1.59

2016-17

28825

88250

59425

2.06

32025

88603

56578

1.77
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2) Results of demonstrations conducted at farmers’ field
KVK Sangrur conducted demonstration on happy seeder sown wheat in 11 and 7
nearby villages to upscale the technology during 2015-16 and 2016-17, respectively on
53.2 ha and 64.9 ha area in each season as shown in Table 3. The table further indicates
that irrigation applied under demonstration plots was less as compared to control plots.
The weed population in demonstration plots was observed 31.94 and 31.36 per cent as
compared to control plots during 2015-16 and 2016-17, respectively. The average yield of
wheat of demonstration plots (47.96 & 56.14 q/ha) was found slightly higher in comparison
to yield of control plots (48.40 & 54.39 q/ha) during 2015-16 and 2016-17, respectively.
Results of economic analysis presented in Table 4 reveal that average cost of
cultivation of happy seeder sown wheat was significantly low (Rs. 27300 & 27903 per
ha) as compared to control (Rs. 30298 & 30575 per ha) during 2015-16 and 2016-17,
respectively. Due to low cost of cultivation, net income from happy seeder sown wheat
was higher (Rs. 57289 & 70557 per ha) during 2015-16 and 2016-17, respectively. As a
result of higher net income, the B:C ratio of happy seeder sown wheat was found higher
(2.10 & 2.53) as compared to conventional method (1.77 & 2.09) during 2015-16 and
2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

2015-16
2016-17

11
7

53.2
64.8

Irrigation water
applied (mm)
Demo
260
261

Control
330
331

Weed infestation
under demonstration (%)
31.94
31.36

Yield (q/ha)
Demo
47.96
56.14

Control
48.40
54.39

Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

27300

84589

57289

2.10

30298

84012

53715

1.77

2016-17

27903

98460

70557

2.53

30575

94360

63785

2.09
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Conclusion
The happy seeder technology is gaining popularity year after year as more and
more farmers are getting convinced about the economic benefits and conservation of
environment by using this technology. The area under happy seeder sown wheat in the
district Sangrur was 2480 and 1476 hectares respectively during 2015-16 and 2016-17
which has increased to 7392 hectares during 2017-18. The availability of required
number of machines at the doorstep of farmers is needed to harvest the real potential of
happy seeder technology along with technical backstopping of farmers to make Punjab a
zero-paddy residue burning state. The farmers who fear handling the huge quantity of
paddy residues in their fields may choose to harvest their paddy with combines fitted
with super straw management attachment for uniform spreading of paddy residues to
attain uniform germination of wheat to be sown by using happy seeder. In case the happy
seeder with press wheel attachment is to be used for sowing of wheat the farmers may
use PAU cutter-cum-spreader before conducting sowing with PAU Happy seeder.
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Demonstrations on Happy Seeder Sown Wheat: Efforts of KVK Ropar
Sanjeev Ahuja, Opinder Singh and V. K. Rampal
Krishi Vigyan Kendra, Ropar

Introduction
The total geographical area of
Ropar district is 1,44,000 hectares,
which is divided into the undulating
plains, bet area and sub-mountainous
area covering 5 blocks and 619
villages. The average rainfall of the
district is 301 mm. The agricultural
productivity is lower in the district as
compared to average productivity of
the state (40.3 q/ ha for wheat and 36.0
q/ha for paddy). Out of total area of
district, net sown area is 79 thousand hectares out of which 70% is irrigated with
cropping intensity of 181 percent. The area under forest, orchard and vegetables is
31,000 ha, 2700 ha and 2600 ha, respectively. In district Ropar, most of the farmers are
marginal to semi-medium farmers with 1-4 hectares of land holding, comprising of 87.7
percent, 10.9 percent farmers are medium (4-10 ha) and remaining 1.4 percent come
under large farmer category with land holding of more than 10 hectare.
The major crop cultivated in Ropar district are wheat, paddy and maize. In Ropar
district, paddy (36,000 ha) is the second most important crop after wheat (66,000 ha).
The cultivation of high yielding varieties of paddy resulted in production of huge
quantities of crop residues. It is estimated that nearly 90% of the paddy crop is harvested
by combine harvester that results in spreading of crop residue in the fields. Due to high
production of crop residue in the field after combine harvesting of paddy, direct drilling
of other crops in paddy stubbles is not possible without prior removal of straw.
On-farm burning of paddy straw is common and easiest practice adopted by
farmers to get rid of paddy straw causing deleterious effect on human and animal health,
deteriorating the soil health besides environmental pollution. It causes burning of plant
nutrients also. In addition, burning also decreases the efficiency of herbicides used for
controlling weeds in wheat crop. In view of these losses associated with burning of
paddy residues, lot of efforts are needed to find ways and means to efficiently utilize the
paddy straw.
(93)
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KVK Ropar in the services of farmer
Krishi Vigyan Kendra at Ropar was established in 2005 on Latitude: 30°57'58.51"
N, Longitude: 76°31'59.62" E. KVK Ropar is having an operational area of 15 acres, out
of which 13 acres of land is under cultivation and remaining area is under buildings,
roads, paths, etc. The instructional farm of the KVK is used for cultivation of different
kharif and rabi crops including seed production.
The KVK assess technology by conducting On Farm Testing (OFT) at farmers’ fields
to judge the performance of various latest technologies within the district at different
locations. Similarly, Frontline Demonstrations (FLDs) are conducted at farmer's field to
show the production potentials to farmers and extension personnel of the state line
departments in the district. KVK scientists impart short and long duration trainings to the
farmers and farm women in the field to enrich the knowledge of the farmers to adopt the
recommended practices. The farmers are also imparted vocational trainings on dairy
farming, mushroom growing, beekeeping, preservation of fruits and vegetables etc.
Initiatives of KVK to combat residue burning
Looking into the serious problem of on-farm residue burning, KVK is promoting
various alternatives and disposal mechanisms to manage paddy straw viz., ex-situ and insitu management of paddy straw. Under, ex-situ management, paddy straw is collected,
baled and moved away from the field for its effective use for electricity generation in
biomass-based power plants as a source of energy, card board/paper manufacturing,
mushroom cultivation or/and as animal feed. The collection of straw is difficult as
collection of straw is done by manually or by baler machine. The manual collection of straw
is labour intensive while using baler machine is very costly as small farmers cannot afford
high cost machine. Therefore, most farmers rely on the in-situ management of the paddy
straw. In-situ management includes partial burning, incorporation or spreading on soil
surface. For incorporating the paddy straw into soil, farmers generally need to perform
number of tractor operations comprising of chopper/mulcher followed by mould board
plough, 2-3 disc harrow, 2-3 cultivator operations and 2-3 planking operations which result
into excessive tillage incurring more time, energy and cost.
Taking into the consideration of current scenario, KVK Ropar took initiatives to
popularize happy seeder (HS) to tackle the problem of residue of paddy straw which can
convert this waste into resource. This machine is used for wheat sowing directly in the
field having paddy straw after harvesting the crop with combine harvester and paddy
straw is spread as mulch in the field. This mulched crop residue improves the soil health
by adding organic matter into the soil and also helps reducing the growth of weeds.
Substantial saving in water has also been recorded due to less evaporation from the soil
surface and less quantity of irrigation water applied at the time of first irrigation. This
machine can be operated with 50 hp tractor and covers 0.25-0.30 ha/h.
(94)
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Results of demonstration
1) Results of demonstrations laid out at KVK farm
The demonstrations on happy seeder were laid out at KVK farm during 2015-16
and 2016-17 to showcase this technology to the farmers who visits KVK on various
occasions. The demonstration at KVK farm sensitize the farmers about technology. The
soil of KVK farm is sandy loam with soil pH of 7.7, EC is 0.25 mmhos/cm and the
nutrient status is OC 0.360 % and P, K, Zn, Cu, Fe and Mn are 7.7, 99,0.72,0.80,6.9,4.54
kg/acre, respectively. The data of these demonstrations of wheat sowing with happy
seeder has been observed. The observed data was analysed and compared with
conventional method
Demonstration laid by KVK Ropar on happy seeder sown wheat at its farm in an
area of 1.60 ha during 2015-16 and in 3.20 ha during 2016-17 (Table 1). From the table it
is observed that less irrigation water applied in demonstration plots as compared to
control plots. Weed infestation in demonstration plots was observed 40 and 35 per cent as
compared to conventional method during 2015-16 and 2016-17, respectively. The
average yield of wheat of demonstration plots was found to be 43.75 q/ha and 45.00 q/ha
during 2015-16 and 2016.17, respectively; whereas yield of control plot was recorded
43.00 and 44.50 q/ha during 2015-16 and 2016.17, respectively.
Results shown in Table 2 indicate that cost of cultivation of wheat in demonstration
plots was reported Rs. 26875 and Rs. 27250 per ha during 2015-16 and 2016-17,
respectively. However, cost of cultivation of wheat of control plots was observed higher
than the demonstration plots in both seasons. Consequently, the net income from
demonstration plot was reported higher than the control plots. Similarly, B:C ratio was
also observed higher of demonstration plots (1.84 & 1.88) as compared to control plots
(1.49 & 1.56) during 2015-16 and 2016-17, respectively.
Table 1: Demonstrations on wheat sown by happy seeder laid out at KVK farm
Year

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Yield (q/ha)
Demo

Control

2015-16

1.60

280

350

40.00

43.75

43.00

2016-17

3.20

280

350

35.00

45.00

44.50

Table 2: Economics of demonstrations laid out at KVK farm
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

26875

76450

49575

1.84

30125

75120

44995

1.49

2016-17

27250

78615

51365

1.88

30325

77740

47415

1.56
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2) Results of demonstrations conducted at farmers’ field
KVK Ropar conducted demonstrations on happy seeder sown wheat in 7 and 12
villages nearby KVK to upscale the technology during 2015-16 and 2016-17, respectively
on 20.00 ha and 28.60 ha area in each season as shown in Table 3. The table further indicates
that irrigation applied under demonstration plots was less as compared to control plots. The
weed population in demonstration plots was observed 41.67 and 41.00 per cent in comparison
to control during 2015-16 and 2016-17, respectively. The average yield of wheat of
demonstration plots (51.15 & 51.43 q/ha) was found slightly higher in comparison to yield of
control plots (50.05 & 50.44 q/ha) during 2015-16 and 2016-17, respectively.
Results of economic analysis presented in Table 4 reveal that average cost of cultivation
of happy seeder sown wheat was significantly low (Rs. 26790 & 27507 per ha) as compared to
control (Rs. 30925 & 31130 per ha) during 2015-16 and 2016-17, respectively. Due to low cost
of cultivation, net income from happy seeder sown wheat was higher (Rs. 62594 & 62373 per
ha) during 2015-16 and 2016-17, respectively. As a result of higher net income, the B:C ratio of
happy seeder sown wheat was found higher (2.35 & 2.28) as compared to conventional
method (1.87& 1.88) during 2015-16 and 2016-17, respectively.
Table 3: Demonstrations on wheat sown by happy seeder conducted at farmers’ field
Year

No. of
villages

Area under
demonstration (ha)

Irrigation water
applied (mm)
Demo

Control

Weed infestation
under demonstration (%)

Demo

Control

Yield (q/ha)

2015-16

7

20.00

280

350

41.67

51.15

50.05

2016-17

12

28.60

280

350

41.00

51.43

50.44

Table 4: Economics of demonstrations conducted at farmers’ field
Year

Economics of demonstration (Rs/ha)

Economics of control (Rs/ha)

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

Cost of
cultivation

Gross
income

Net
income

B:C
ratio

2015-16

26790

89385

62594

2.35

30925

88589

57664

1.87

2016-17

27507

89880

62373

2.28

31130

89282

58152

1.88

Some learnings
The straw spreading should be uniformed before wheat sowing with happy seeder
and this can be done with the help of Super SMS attached with combine harvester. In case
of press wheel happy seeder, the cutter cum spreader is required for uniform spreading of
paddy straw for easiness of sowing operation of happy seeder.
Suggested citation:
Ahuja, S., Singh, O. and Rampal, V. K. (2018) Demonstrations on Happy Seeder in Wheat: Efforts of KVK
Ropar. In Singh, Rajbir; Kumar, Arvind; Sidhu, R.S. and Mahal, J.S. (eds) Upscaling Happy Seeder
Technology: Scientific Evidences from Demonstrations. ICAR-ATARI, Zone-I, Ludhiana, pp:120.
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Name of KVK

Amritsar

Bathinda

Faridkot

Fatehgarh Sahib

Ferozepur

Gurdaspur

Hoshiarpur

Jalandhar

Kapurthala

Ludhiana
Moga

Muktsar

Nawanshahar

Patiala

Ropar

Sangrur

S.
No.

1

2

3

4

5

6

7

8

9
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10
11

12

13

14

15

16

30°10'56.00"N

30°58'32.00"N

30°20'56.60''N

31°06'42.60"N

30°26'44.00''N

30°50'18.60"N
30°45'28.00"N

31°36'23.60"N

31°06'37.00"N

31°22'40.00"N

32°03'0.96"N

30°54'19.00''N

30°37'23.00''N

30°40'12.00"N

30°11'20.00"N

31°42'26.43''N

Latitude

75°53'46.70"E

76°31'1.00"E

76°19'10.35'' E

76°10'28.10"E

74°30'28.00''E

76°10'58.70"E
75°09'42.00"E

75°36'82.80"E

75°35'52.00"E

76°01'16.00"E

75°25'24.14"E

74°40'6.00''E

76°24'21.00''E

74°45'00.00" E

74°57'10.00''E

74°56'21.37''E

Longitude

Location as per GPS Coordinates

Clay
loam
Sandy
loam
Sandy
loam
Sandy
loam
Sandy
loam
Sandy
loam
Sandy
loam
Sandy
loam
Sandy
loam
Light
Loamy
soil
Sandy
loam
Loamy
clay
Sandy
loam
Sandy
loam
Sandy
loam

Soil
type

25.10.15

23.11.15

06.11.15

10.11.15

11.08.15

15.11.15
16.11.15

10.11.15

15.11.15

11.10.15

15.11.15

04.11.15

24.11.15

16.11.15

13.11.15

18.11.15

Date of
sowing

PBW
677
PBW
677
HD 2967

HD 3086

HD 3086

HD
2967
PBW 677
HD 3086

PBW 677

HD 3086

HD 3086

HD 3086

HD 3086

HD 2967

WH 1105

HD 3086

Variety

94.2

88.7

101.5

96.8

94.6

97.4
95.4

96.0

102.5

95.7

95.8

94.0

88.0

103.1

95.0

90.0

93.6

90.2

100.9

95.1

96.8

96.2
94.8

98.0

99.8

95.5

95.4

92.0

91.0

102.9

97.0

88.0

Av. Plant height
(cm)
Demo Control

58

87

62

116

78

117
118

72

106

82

82

86

88

86

73

70

62

85

66

111

83

114
115

76

103

82

82

84

86

86

75

68

No. of Tillers/m row
length
Demo
Control

11.1

14.5

11.8

11.5

11.2

11.6
10.5

11.5

10.9

9.7

10.5

10.7

13.8

11.4

11.2

11.5

10.8

14.3

10.6

11.2

11.3

11.3
10.2

11.9

9.9

9.6

10.4

10.7

14.2

11.4

11.2

11.0

Av. Ear length
(cm)
Demo Control

40.9

41.6

41.1

45.1

42.0

48.2
44.8

39.1

42.2

42.2

43.8

42.7

40.0

44.3

38.8

37.6

40.8

40.8

41.1

45.0

41.2

46.9
42.0

39.4

41.1

41.5

43.7

42.3

40.5

44.1

39.0

38.3

Test weight of
1000 grains (g)
Demo Control

Annexure-I
Details of demonstration on happy seeder sown wheat laid out at KVK farm during 2015-16
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Makowal
Makowal
Makowal
Machiwal
Ghonewal
Jassar
Jassar
Jassar
Sudhar
Sudhar
Vallah
Bajwa
Bajwa
Bhoewali
Rajjian
Rajjian
Kohali
Kohali
Chwinda
Bhlott
Jai Singh Wala
Killi Nihal Singh
Kot Shamir
Katar Singh Wala
Killi Nihal Singh
Katar Singh Wala
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Naruana
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda

Name of village

S.
Name of KVK
No.

Location of demonstration
Latitude
Longitude
Balwinder Singh
31°54’54.00''N 74°52’36.90''E
Pargat Singh
31°53’12.00''N 74°52’38.50''E
Shivdev Singh
31°54’9.10''N
74°53’30.70''E
Joa Singh
31°57'57.15''N
74°54'51.95''E
Balbir Singh
31°57'56.69''N
74°54'53.03''E
Jasmer Singh
31°54'54.21''N
74°52'37.31''E
Harjinder Singh
31°54'53.67''N
74°52'38.08''E
Charanjit Singh
31°54'52.81''N
74°52'37.61''E
Gurmukh Singh
31°53'14.17''N
74°52'37.30''E
Lakhwinder Singh 31°53'13.59''N
74°52'37.15''E
Kirpal Singh
31°38'24.30'' N 74°55'36.20''E
Jagtar Singh
31°50'37.53'' N 74°45'38.51''E
Rashpal Singh
31°50'35.21''N
74°45'35.23''E
Gurdev Singh
31°48'43.33''N
74°48'24.64''E
Ranjit Singh
31°47'55.60''N
74°47'21.46''E
Satnam Singh
31°47'54.40''N
74°47'22.06''E
Mangal Singh
31°42'7.15''N
74°41'28.58''E
Harwant Singh
31°42'9.49''N
74°41'26.57''E
Malkit Singh
31°43'17.04''N
75°3'21.74''E
Jaswant Singh
31°50'28.60''N
74°41'6.19''E
Gurveer Singh
30°8'20.18''N
74°52'18.83''E
Jagnandan Singh 30°20'37.79''N
74°41'50.35''E
Swarn Singh
30°6'31.50''N
75°5'27.60'' E
Gurjeet Singh
30°8'48.84''N
74°59'35.85''E
Binder Singh
30°17'8.16''N
74°46'34.90''E
Surjeet Singh
30°13'7.35'' N
74°57'47.95''E
Chuhar Singh
30°16'59.67''N
74°47'26.83''E
Jaskaran Singh
30°16'55.01''N
74°47'30.84''E
Baljeet Singh
30°16'55.88''N
74°47'9.29''E
Salim Singh
30°16'58.88''N
74°47'9.29''E
Shaminder Singh 30°9'49.68''N
74°53'45.60''E
Manjinder Singh
30°17'4.57''N
74°46'21.25''E
Shamsher Singh
30°17'9.04''N
74°46'49.21''E
Baljinder Singh
30°16'38.60''N
74°47'20.00''E
Sukhjeet Singh
30°17'13.42''N
74°46'38.24''E
Happy Singh
30°16'36.42''N
74°47'16.37''E

Name of farmers
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam

Soil type
15.11.2015
17.11.2015
17.11.2015
20.11.2015
22.11.2015
17.11.2015
15.11.2015
23.11.2015
20.11.2015
20.11.2015
15.11.2015
17.11.2015
15.11.2015
17.11.2015
17.11.2015
21.11.2015
22.11.2015
22.11.2015
19.11.2015
16.11.2015
16.11.2015
13.11.2015
13.11.2015
15.11.2015
19.11.2015
18.11.2015
17.11.2015
17.11.2015
16.11.2015
16.11.2015
19.11.2015
14.11.2015
11.11.2015
04.11.2015
10.11.2015
10.11.2015

Date of
sowing

HD 2967
HD 2967
HD 2967
HD 2967
HD 3086
HD 3086
HD 2967
HD 3086
HD 3086
HD 2967
PBW 677
HD 2967
HD 2967
HD 2967
HD 3086
HD 3086
HD 2967
HD 3086
PBW 677
PBW677
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105

Variety

Annexure-II
Details of demonstration on happy seeder sown wheat laid out at farmers' field during 2015-16
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Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Naruana
Jai Singh Wala
Killi Nihal Singh
Kot Shamir
Longowal
Kular Khurd
Kohrian
Gujjaran
Aaloarkh
Khanal Kalan
Longowal
Longowal
Longowal
Longowal
Badbar
Longowal
Longowal
Longowal
Longowal
Longowal
Longowal
Longowal
Longowal

Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur

Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74

Longowal
Longowal
Longowal
Longowal
Kular Khurd
Gujjaran
Kular Khurd
Mard Khera
Bigharwal
Bigharwal
Tungan
Khadiyal

Name of village

S.
Name of KVK
No.

75°40'07.00"E
75°39'54.10"E
75°39'45.70"E
75°39'42.00"E
75°51'06.50"E
75°58'09.00"E
75°51'37.30"E
75°52'06.50"E
75°51'36.70"E
75°51'53.10"E
75°50'22.00"E
75°53'28.40"E

74°46'46.50''E
74°47'48.04''E
74°46'40.68''E
74°53'46.25''E
74°51'50.57''E
74°47'13.04''E
75°1'7.37''E
75°40'18.90"E
75°51'01.50"E
75°55'04.30"E
75°58'06.00"E
76°03'45.10"E
76°00'39.80"E
75°41'22.10"E
75°41'29.40"E
75°41'51.20"E
75°41'54.80"E
75°39'56.60"E
75°42'20.50"E
75°42'20.00"E
75°42'12.70"E
75°40'02.40"E
75°40'04.00"E
75°39'56.70"E
75°39'51.30"E
75°40'02.20"E

Location of demonstration
Latitude
Longitude

Karamjeet Singh
30°17'46.17''N
Yadwinder Singh 30°16'59.52''N
Surinder Singh
30°16'53.18''N
Jagseer Singh
30°9'26.30''N
Balkaran Singh
30°7'57.37''N
Major Singh
30°16'27.70''N
Paramtez
30°6'11.01''N
Nirmal Singh
30°12'26.50"N
Gurdeep Singh
30°09'55.00"N
Narendra Singh
29°59'23.00"N
Matwal Singh
30°07'26.50"N
Sukhwinder Singh 30°17'05.60"N
Amrik Singh
30°07'34.90"N
Chamkaur Singh
30°11'17.70"N
Gurmeet Singh
30°11'11.20"N
Hakam Ratol
30°11'30.00"N
Amarjeet Nambardar 30°11'37.50"N
Gurmail Singh
30°15'36.50"N
Gurchet Singh
30°11'37.30"N
Nappi Dullat
30°11'29.60"N
Chamkaur Singh
30°11'24.10"N
Ninder Gill
30°11'06.30"N
Harjeet Gill
30°11'17.50"N
Butta Singh
30°11'22.40"N
Raama Maluka
30°11'18.80"N
Chale Baba Aala
30°11'26.70"N
Singh
Gurjeet Singh
30°11'30.20"N
Kulwinder Singh 30°11'52.20"N
Bhim Singh
30°11'52.10"N
Jaswant Singh
30°11'55.40"N
Trasem Singh
30°09'51.00"N
Dalbara Singh
30°07'29.50"N
Manjit Singh
30°09'51.10"N
Subba Singh
30°09'02.70"N
Harmail Singh
30°08'09.90"N
Harmail Singh
30°08'05.40"N
Randhir Singh
30°10'42.90"N
Gurpreet Singh
30°06'01.10"N

Name of farmers

Sandy loam
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Loamy sand
Sandy loam
Sandy loam

Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam

Soil type

09.11.2015
15.11.2015
04.11.2015
07.11.2015
05.11.2015
10.11.2015
13.11.2015
14.11.2015
05.11.2015
05.11.2015
05.11.2015
06.11.2015

12.11.2015
15.11.2015
18.11.2015
11.11.2015
20.11.2015
14.11.2015
20.11.2015
28.10.2015
25.11.2015
20.10.2015
06.11.2015
26.10.2015
28.10.2015
29.10.2015
01.11.2015
01.11.2015
03.11.2015
04.11.2015
04.11.2015
07.11.2015
05.11.2015
06.11.2015
10.11.2015
08.11.2015
08.11.2015
10.11.2015

Date of
sowing

HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
WH 1105
WH 1105
HD 2967
WH 1105
WH 1105

WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
WH 1105
HD 2967
HD 3086
HD 3086
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967

Variety

Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

Todarpur
Todarpur
Todarpur
Todarpur
Todarpur
Todarpur
Todarpur
Panjoura
Kangar
Gosalan
Gosalan
Gosalan
Gosalan
Ghungrali Sikhan
Goslan
Goslan
Goh
Powat
Garhi Faizal
Balon
Balon
Jagatpur
Mukandpur
Kataria
Barwa
Charaan
Charaan
Kajla
Baghouran
Sahari
Jhande Lubana
Sallopur
Sunnaiya
Shahzada Kalan
Ballewal
Johal Nangal
Dharamkot Pattan
Gajju Gajji
Waara

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur

Name of village

S.
Name of KVK
No.
Sandeep Singh
Paramjit Singh
Gurdev Singh
Harjinder Singh
Omandeep Singh
Sukhwinder Singh
Harjit Singh
Harjinder Singh
Bhupinder Singh
Gurpreet Singh
Bahader Singh
Sukhdev Singh
Beant Singh
Darshan Singh
Amarjit Singh
Gurmeet Singh
Jagjit Singh
Paramjit Singh
Pardeep Singh
Jaskanwardeep Singh
Paramjit Singh
Mohinder Singh
Balveer Singh
Baldev Singh
Kulwinder Singh
Krishan Lal
Surjit Singh
Dharam Singh
Kuldeep Singh
Palwinder Singh
Sarabjit Singh
Gurdial Singh
Simrat Singh
Jaswinder Singh
Joga Singh
Randhir Singh
Gurnam Singh
Hardeep Singh
Sharnjit Singh

Name of farmers
31°17'39.00"N
31°17'7.00"N
31°16'32.00"N
31°17'42.00"N
31°17'47.00"N
31°17'80.00"N
31°17'7.00"N
31°18'16.00"N
31°42'37.00"N
30°46'18.50"N
30°46'27.50"N
30°46'21.00"N
30°46'57.10"N
30°48'33.50"N
30°46'33.70"N
30°46'30.50"N
30°45'16.50"N
30°53'58.70"N
30°59'19.50"N
31°14'33.50"N
31°14'51.90"N
31°07'58.70"N
31°07'34.20"N
31°15'23.70"N
31°07'33.60"N
31°03'04.30"N
31°03'00.60"N
31°12'09.50"N
31°07'22.30"N
31°57'2.36"N
31°88'81.98"N
31°89'13.68"N
31°49'23.97"N
32°00'58.35"N
31°51'50.66"N
31°53'10.16"N
32°01'24.35"N
31°53'31.718"N
32°2'26.82"N

75°51'25.00"E
75°53'24.00"E
75°55'24.00"E
75°55'23.00"E
75°55'27.00"E
75°53'24.00"E
75°52'24.00"E
75°55'27.00"E
76°09'29.00"E
76°17'14.50"E
76°17'39.40"E
76°17'10.20"E
76°16'04.30"E
76°15'00.20"E
76°16'45.90"E
76°17'50.70"E
76°15'12.90"E
76°17'27.20"E
76°01'25.80"E
75°58'21.10"E
75°58'29.60"E
75°55'40.20"E
75°57'16.30"E
75°56'31.70"E
76°11'47.20"E
76°14'27.60"E
76°14'43.70"E
75°59'59.90"E
76°10'54.30"E
75°14'36.15"E
75°51'45.96"E
75°48'81.98"E
75°9'7.70"E
74°57'0.72"E
75°11'24.85"E
75°12'31.74"E
74°58'55.90"E
75°11'21.11"E
75°26'40.12"E

Location of demonstration
Latitude
Longitude
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Loamy Sand
Heavy
Heavy
Heavy
Medium
Heavy
Heavy
Medium
Heavy
Medium
Medium
Heavy
Heavy
Heavy
Medium
Heavy
Medium
Heavy
Medium
Heavy
Heavy
Clay loam
Clay loam
Clay loam
Clay loam
Silty clay loam
Clay loam
Clay loam
Silty clay loam
Clay loam
Clay loam

Soil type
28.10.2015
30.10.2015
02.11.2015
29.10.2015
30.10.2015
05.11.2015
10.11.2015
05.11.2015
06.10.2015
10.11.2015
12.11.2015
11.11.2015
14.11.2015
10.11.2015
15.11.2015
06.11.2015
10.11.2015
16.11.2015
12.11.2015
12.11.2015
14.11.2015
15.11.2015
09.11.2015
11.11.2015
16.11.2015
14.11.2015
18.11.2015
17.11.2015
10.11.2015
30.10.2015
05.11.2015
06.11.2015
18.11.2015
27.10.2015
05.12.2015
10.12.2015
01.11.2015
03.11.2015
06.11.2015

Date of
sowing
HD 2967
HD 2967
PBW 550
HD 2967
HD 2967
PBW 550
HD 2967
HD 2967
PBW 677
HD 2967
PBW 677
HD 2967
HD 3086
WH 1105
WH 1105
HD 2967
HD 3086
PBW 677
HD 3086
PBW 725
PBW 725
PBW 677
PBW 725
HD 3086
HD 3086
PBW 677
HD 3086
PBW 725
PBW 677
HD 3086
HD 2967
WH 1105
HD 3086
HD 2967
HD 2967
HD 3086
HD 2967
WH 1105
HD 2967

Variety
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119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

114
115
116
117
118

Name of village

Awan
Shahzada Kalan
Ballewal
Ballewal
Dharam Kot
Randhawa
Gurdaspur
Shahzada Kalan
Gurdaspur
Haruwal
Gurdaspur
Gwara
Gurdaspur
Ghuman Kalan
Gurdaspur
Rarewali
Ropar
Fatehgarh Viran
Ropar
Fatehgarh Viran
Ropar
Rampur Fasse
Ropar
Mohan Majra
Ropar
Fatehgarh Viran
Ropar
Rampur Fasse
Ropar
Fatehgarh Viran
Ropar
Rampur Fasse
Ropar
Fatehgarh Viran
Ropar
Rasidpur
Ropar
Salahpur
Ropar
Rampur Fasse
Ropar
Fatehgarh Viran
Ropar
Sarangpur
Ropar
Tappria Amarsingh
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Patiala
Kallar Majri
Jalandhar
Partabpura
Muktsar
Kaoni
Fatehgarh Sahib Badaushi Kalan

Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur

S.
Name of KVK
No.

Jagroop Singh
Sukhpreet Singh
Paramjit Singh
Gulzar Singh
Sarwan Singh
Hukam Singh
Amrik Singh
Major Singh
Dharam Rai
Jasmeet Singh
Jasveer Singh
Karnail Singh
Hakam Singh
Lal Singh
Harpreet Singh
Jaswinder Singh
Khajan Singh
Gursharasn Singh
Lakhvir Singh
Sukhvir Singh
Birdavinder Singh
Randhir Singh
Amrik Singh
Bharpur Singh
Sukhdev Singh
Bhupinder Singh
Satwinder Singh
Hardev Singh
Davinder Singh
Karnail Singh
Jarnail Singh
Ravinder Brar
Jagwinder Singh

Devinder Singh
Gurnam Singh
Sammitter Pal Singh
Avtar Singh
Udham Singh

Name of farmers

32°00'5.12"N
32°02'16.09"N
31°58'49.49"N
31°54'33.05"N
32°01'7.06"N
30°57'31.38"N
30°57'49.68"N
30°57'33.52"N
30°57'37.92"N
30°57'32.04"N
30°57'36.00"N
30°57'26.28"N
30°57'37.08"N
30°57'23.88"N
30°57'30.48"N
30°57'37.38"N
30°57'14.52"N
30°57'35.22"N
30°57'33.66"N
30°57'36.12"N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
30°28'12.30''N
31°3'88.00"N
30°25'08.00"N
30°32'46.50"N

31°48'58.46"N
32°00'59.20"N
31°51'50.66"N
31°51'50.66"N
32°00'30.95"N
74°56'7.194"E
75°3'34.90"E
75°6'11.88"E
75°13'42.24"E
74°58'40.25"E
76°19'18.00"E
76°19'23.70"E
76°19'27.54"E
76°19'22.08"E
76°19'20.34"E
76°19'27.36"E
76°19'17.34"E
76°19'14.70"E
76°19'16.50"E
76°19'18.90"E
76°19'27.30"E
76°19'22.24"E
76°19'18.42"E
76°19'24.48"E
76°19'23.22"E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
76°13'26.44''E
75°43'19.00"E
74°39'38.00"E
76°23'02.30''E

75°17'8.29"E
74°57'58.94"E
75°11'24.85"E
75°11'24.85"E
74°58'43.90"E

Location of demonstration
Latitude
Longitude

Silty clay loam
Silty clay loam
Clay loam
Clay loam
Silty clay loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy
Sandy loam
Sandy loam

Clay loam
Silty clay loam
Clay loam
Clay loam
Silty clay loam

Soil type

01.11.2015
09.11.2015
12.11.2015
03.11.2015
14.11.2015
16.11.2015
18.11.2015
15.11.2015
19.11.2015
21.11.2015
26.11.2015
17.11.2015
22.11.2015
28.11.2015
16.11.2015
29.11.2015
26.11.2015
17.11.2015
20.11.2015
15.11.2015
20.10.2015
23.10.2015
24.10.2015
23.10.2015
23.10.2015
28.10.2015
30.10.2015
03.11.2015
23.10.2015
25.10.2015
10.11.2015
05.11.2015
19.11.2015

03.11.2015
30.10.2015
05.11.2015
03.11.2015
29.10.2015

Date of
sowing

HD 2967
HD 2967
HD 3086
HD 2967
WH 1105
HD 2967
WH 1105
HD 2967
WH 1105
HD 2967
HD 2967
WH 1105
WH 1105
HD 2967
WH 1105
HD 2967
WH 1105
WH 1105
HD 2967
HD 2967
PBW 677
PBW 677
PBW 677
PBW 677
PBW 677
PBW 677
PBW 677
PBW 677
PBW 677
PBW 677
HD 2967
HD 3086
HD 2967

WH 1105
HD 2967
HD 3086
HD 2967
HD 2967

Variety
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Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Badaushi Kalan
Brongazer
Brongazer
Sadhugarh
Ratanpallon
Salana
Salana Jiwan Singh Wala
Salana Jiwan Singh Wala
Dhira Patra
Dhira Patra
Dhira Patra
Chok Hari Har

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Ferozepur
Ferozepur
Ferozepur
Ferozepur

Name of village

S.
Name of KVK
No.
Gurinder Singh
Avtar Singh
Harjeet Singh
Bhupinder Singh
Jasbir Singh
Chajju Singh
Jaswant Singh
Tejinder Singh
Darshan Lal
Gurdial Singh
Sukhwinder Singh
Acharpal Singh
Gursewak Singh
Gurdev Singh
Harpreet Singh
Lakhvir Singh
Inderjit Singh
Gurpreet Singh
Mohinder Singh
Amritpal Singh
Nahar Singh
Baldev Singh
Gurmail Singh
Shinder Singh
Gurdev Singh
Mukhtiar Singh
Ajmer Singh
Maha Singh
Palwinder Singh
Dilbag Singh
Surjit Singh
Sukhwinder Singh
Randhir Singh
Amolak Singh
Gurinder Singh
Boota Singh
Kashmir Singh
Bohar Singh
Gurpreet Singh

Name of farmers
30°32'46.50"N
30°32'46.50''N
30°32'48.50''N
30°32'43.30''N
30°32'09.10''N
30°32'47.50''N
30°32'49.20''N
30°32'43.30''N
30°32'35.40''N
30°33'18.30''N
30°32'49.20''N
30°33'18.30''N
30°32'46.50''N
30°32'09.10''N
30°32'48.50''N
30°32'15.50''N
30°33'18.30''N
30°32'35.40''N
30°32'43.30''N
30°33'17.40''N
30°33'18.30''N
30°32'59.20''N
30°32'46.50''N
30°32'49.20''N
30°32'46.50''N
30°32'31.20''N
30°33'18.30''N
30°32'36.50''N
30°61'81.80''N
30°61'80.50''N
30°58'20.50''N
30°67'47.80''N
30°66'11.30''N
30°66'18.80''N
30°66'15.50''N
30°51'1.19''N
30°51'1.19''N
30°51'1.19''N
30°51'52.13''N

76°23'02.30''E
76°23'02.30"E
76°23'11.30''E
76°22'54.70''E
76°23'13.00''E
76°22'10.30''E
76°22'37.60''E
76°22'54.70''E
76°22'40.00''E
76°23'40.40''E
76°23'03.60''E
76°23'40.40''E
76°23'02.30''E
76°23'13.00''E
76°23'11.30''E
76°23'10.10''E
76°23'40.40''E
76°22'40.00''E
76°22'54.70''E
76°21'47.40''E
76°23'40.40''E
76°23'18.90''E
76°23'02.30''E
76°22'37.60''E
76°23'02.30''E
76°23'03.60''E
76°23'40.40''E
76°23'10.30''E
76°27'61.50"E
76°27'59.20"E
76°47'48.50"E
76°17'65.60"E
76°20'69.20"E
76°20'65.50"E
76°20'60.20"E
74°34'59.34''E
74°34'59.34''E
74°34'59.34''E
74°36'43.60''E

Location of demonstration
Latitude
Longitude
Sandy loam
Sandy loam
Loamy
Loamy
Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy
Loamy
Loamy
Loamy
Loamy
Sandy loam
Sandy loam
Loamy
Sandy loam
Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy
Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam

Soil type
20.11.2015
21.11.2015
22.11.2015
12.11.2015
12.11.2015
18.11.2015
22.10.2015
17.11.2015
12.11.2015
28.11.2015
18.11.2015
29.11.2015
16.11.2015
25.11.2015
15.11.2015
22.10.2015
18.11.2015
22.11.2015
01.11.2015
15.11.2015
12.11.2015
05.11.2015
14.11.2015
28.11.2015
29.11.2015
30.11.2015
14.11.2015
15.11.2015
16.11.2015
17.11.2015
14.11.2015
11.11.2015
12.11.2015
13.11.2015
18.11.2015
04.11.2015
02.11.2015
09.11.2015
07.11.2015

Date of
sowing
HD 2967
HD 3086
HD 2967
HD 2967
HD 3086
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 3086
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
HD 3086
HD 2967
PBW 725
HD 3086
PBW 725
HD 2967
PBW 725
PBW 725
HD 3086
HD 3086
HD 3086
PBW 677

Variety
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Bahadur Ke
Bukhan Khan Wala
Bulle
Gammewala
Pindi Balochan
Qila Nau
Qila Nau
Balbir Basti
Vere Wala Kalan
Simre Wala

191
192
193
194
195
196
197
198
199
200

Ferozepur
Ferozepur
Ferozepur
Ferozepur
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot

Name of village

S.
Name of KVK
No.
Gurpreet Singh
Virsa Singh
Gursahib Singh
Gurmeet Singh
Gurpreet Singh
Sukhveeer Singh
Sandeep Singh
Gurdial Singh
Dharamjit Singh
Rajinder Singh

Name of farmers
30°42'23.29''N
30°51'1.19''N
30°59'59.68''N
30°52'11.53''N
30°69'06.62"N
30°64'79.31"N
30°64'32.91"N
30°68'62.21"N
30°64'41.70"N
30°76'13.52"N

74°24'13.28'' E
74°34'59.34''E
75°3'50.51''E
74°33'52.63''E
74°49'82.10"E
74°68'61.13"E
74°68'51.40"E
74°76'57.50"E
74°76'02.21"E
74°62'62.13"E

Location of demonstration
Latitude
Longitude
Loamy Sand
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam

Soil type
12.11.2015
05.11.2015
12.11.2015
08.11.2015
06.11.2015
13.11.2015
09.11.2015
11.11.2015
10.11.2015
11.11.2015

Date of
sowing
HD 3086
HD 3086
HD 2967
PBW 677
HD-2967
HD-2967
HD 2967
HD 2967
HD 3086
HD 2967

Variety
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Ropar

Sangrur

15

16

30°10'56.00"N

30°58'32.00"N
75°53'46.70"E

76°31'1.00"E

76°19'10.35''E

30°20'56.60''N

Patiala

75°09'42.00"E

14

Muktsar

12

30°45'28.00"N

76°10'58.70"E

76°10'28.10"E

Moga

11

30°50'18.60"N

75°36'82.80"E

13 Nawanshahar 31°06'42.60"N

Ludhiana

10

31°36'23.60"N

75°35'52.00"E

76°01'16.00"E

75°25'31.44"E

74°40'6.00"E

74°30'36.00"E

Kapurthala

9

31°06'37.00"N

31°22'40.00"N

32°03'28.25"N

30°54'19.00''N

76°24'21.00''E

74°45'00.00"E

74°57'10.00''E

74°56'21.37''E

30°26'27.00"N

Jalandhar

Gurdaspur

6

8

Ferozepur

5

Hoshiarpur

30°37'23.00''N

Fatehgarh
Sahib

4

7

30°40'12.00"N

Faridkot

3

30°11'20.00"N

Bathinda

2

31°42'26.44''N

Location of demonstration
Latitude
Longitude

Amritsar

Name of
KVK

1

S.
No.
Clay
loam
Sandy
loam
Sandy
loam
Sandy
loam
Sandy
loam
Loamy
sand
Sandy
loam
Sandy
loam
Sandy
loam
Light
Loamy
soil
Sandy
loam
Loamy
clay
Loamy
sand
Sandy
loam
Sandy
loam

Soil
type

07.11.16

21.11.16

23.10.16

08.11.16

11.11.16

05.11.16

15.11.16

11.11.16

12.11.16

12.01.16

17.11.16

05.11.16

04.11.16

18.11.16

14.11.16

28.11.16

Date of
sowing

98.6

97.0

98.4

85.3

97.3

95.0

89.0

96.1

96.0

87.0

94.8

89.0

PBW
725
HD 2967

99.2

97.4

95.2

PBW 725

PBW 725

HD 3086

95.7

90.4

100.6

96.1

97.2

99.0

96.7

98.0

95.2

85.1

97.1

94.0

91.0

95.8

97.0

87.0

Av. Plant height
(cm)
Demo Control

PBW 725 102.0

PBW
725
HD
2967
PBW 677

PBW 658

WH 1105

HD 3086

PBW 725

HD 3086

PBW 725

PBW 725

Variety

60

88

60

116

82

122

117

75

106

82

82

88

88

92

74

64

62

86

62

112

87

118

114

77

103

81

81

85

86

91

76

63

12.1

14.7

12.2

11.5

11.1

10.8

11.8

11.7

10.6

9.4

10.7

10.8

14.6

11.9

11.5

11.9

11.8

14.5

11.7

11.2

11.2

10.4

11.6

12.0

9.9

9.2

10.4

10.7

14.4

11.9

11.6

11.5

41.2

41.3

41.3

45.7

42.8

45.4

49.3

39.8

41.9

38.2

40.9

42.8

41.5

45.3

39.2

38.2

41.0

41.0

40.9

44.3

41.7

40.5

47.8

39.9

40.9

36.1

41.3

42.5

40.8

45.2

39.5

38.9

No. of Tillers/m
Av. Ear length
Test weight of
row length
(cm)
1000 grains (g)
Demo Control Demo Control Demo Control

Annexure-III
Details of demonstration on happy seeder sown wheat laid out at KVK farm during 2016-17
Downloaded from http://atari1icar.res.in/Publications/Upscaling Happy Seeder Technology

Name of
KVK

Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Amritsar
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda
Bathinda

S.
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Ramdas
Ramdas
Ghonewal
Thoba
Makowal
Arayia
Macchiwala
Macchiwala
Awan
Jassar
Sudhar
Dulo Nangal
Veeram
Birbalpura
Boparai
Manahidiyan Kalan
Rapur
Killi Nihal Singh
Kot Shamir
Naruana
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Katar Singh Wala
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Killi Nihal Singh
Katar Singh Wala
Killi Nihal Singh
Jai Singh Wala
Killi Nihal Singh
Killi Nihal Singh
Kot Shamir

Name of village
Rachpal Singh
Baljit Singh
Tarsem Singh
Balwinder Singh
Balbir Singh
Davinder Singh
Ajit Singh
Harjit Singh
Ranjit Singh
Ranjit Singh
Gurmukh Singh
Gurdial Singh
Ranjit Singh
Kawaljit Singh
Parjinder Singh
Charan Singh
Gurdial Singh
Karmjeet Singh
Swarn Singh
Gurjant Singh
Manpreet Singh
Manjinder Singh
Sallem
Baljeet Singh
Chaud Singh
Khuswinder Singh
Salwinder Singh
Shaminder Singh
Manjinder Singh
Shamsher Singh
Surjeet Singh
Sukhjeet Singh
Hapy
Karamjeet Singh
Yadwinder Singh
Paramtez

Name of farmers
31°57'56.42''N
31°57'56.88''N
31°57'54.26''N
31°56'50.16'N
31°54'10.56''N
31°57'56.38''N
31° 57'57.21''N
31°57'57.21''N
31°56'50.59''N
31°54'53.76''N
31°53'14.17''N
31°31'44.71''N
31°37'28.45''N
31°44'21.19''N
31°40'54.46''N
31°42'21.29''N
31°38'36.51''N
30°17'46.16''N
30°6'31.50''N
30°9'50.51''N
30°17'12.73''N
30°17'4.57''N
30°16'58.86''N
30°16'55.88''N
30°16'59.67''N
30°15'59.33''N
30°16'45.48''N
30°17'25.07''N
30°16'46.37''N
30°17'9.04''N
30°17'25.07''N
30°17'13.42''N
30°8'15.80''N
30°16'43.67''N
30°16'59.52''N
30°6'11.01''N

74°54'40.98''E
74°54'40.67''E
74°54'48.16''E
74°53'30.99''E
74°53'29.92''E
74°54' 40.77''E
74°54'51.94''E
74°54'51.94''E
74°53'29.92''E
74°52'38.17''E
74°52'37.30''E
75°17'8.57''E
74°50'46.06''E
74°53' 40.44''E
75°18'18.19''E
74°39'38.68''E
74°00'54.75''E
74°46'46.51''E
75°5'27.60'' E
74°53'55.60''E
74°46'24.47''E
74°46'21.25''E
74°47'15.44''E
74°47'9.29''E
74°47'26.83''E
74°47'26.27''E
74°47'41.38''E
74°.46'43.40''E
74°47'4.52''E
74°46'49.21''E
74°46'31.56''E
74°46'38.24''E
74°52'12.97''E
74°47'11.51''E
74°47'48.04''E
75°1'7.37''E

Location of demonstration
Latitude
Longitude
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Loamy sand to Sandy loam

Soil type

HD 2967
HD 2967
PBW 677
HD 3086
HD 3086
HD 3086
HD 3086
HD 2967
HD 3086
PBW 725
HD 3086
HD 3086
PBW 725
HD 3086
HD 3086
PBW 725
HD 3086
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
WH 1105
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725

Variety

Annexure-IV

15.11.2016
14.11.2016
23.11.2016
14.11.2016
15.11.2016
18.11.2016
20.11.2016
20.11.2016
10.11.2016
16.11.2016
15.11.2016
14.11.2016
15.11.2016
18.11.2016
20.11.2016
15.11.2016
15.11.2016
16.11.2016
13.11.2016
13.11.2016
15.11.2016
19.11.2016
18.11.2016
17.11.2016
17.11.2016
16.11.2016
16.11.2016
19.11.2016
14.11.2016
11.11.2016
04.11.2016
10.11.2016
12.11.2016
15.11.2016
18.11.2016
11.11.2016

Date of
sowing

Details of demonstration on happy seeder sown wheat laid out at farmer's field during 2016-17
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Name of
KVK

Bathinda
Bathinda
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Sangrur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Hoshiarpur
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana

S.
No.

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Killi Nihal Singh
Naruana
Kanoi
Kanoi
Gujjaran
Kanoi
Kanoi
Kanoi
Kanoi
Kanoi
Aaloarkh
Panwan
Kanoi
Kanoi
Kanoi
Uppli
Kila Hakima
Kular Khurd
Kanoi
Kanoi
Gujjaran
Gujjaran
Kanoi
Kanoi
Todarpur
Todarpur
Todarpur
Todarpur
Panjoura
Kangar
Powat
Powat
Hayatpura
Rohlan
Bhamah Kalan
Rohle
Gosalan
Gosalan
Gosalan

Name of village
Sunder Jeet Singh
Jagseer Singh
Bhupinder Singh
Paramjeet Singh
Pal Singh
Santokh Singh
Deep Singh
Baljinder Singh
Bahadur Singh
Sukhwinder Singh
Sukhwinder Singh
Rajinder Singh
Lal Singh
Amrik Singh
Bhim Singh
Kuldip Singh
Geeta
Trasem Singh
Sandeep Singh
Gursevak Singh
Jasbir Singh
Kuldeep Singh
Sukhwant Singh
Gurinder Singh
Sandeep Singh
Paramjit Singh
Sukhwinder Singh
Harjit Singh
Harjinder Singh
Bhupinder Singh
Paramjit Singh
Jagjeet Singh
Mohandeep Singh
Harbhajan Singh
Sukhjeet Singh
Harwinder Singh
Jagdeep Singh
Beer Singh
Parminder Singh

Name of farmers
30°17'19.98''N
30°9'26.30''N
30°11'43.50"N
30°11'41.90"N
30°07'06.30"N
30°11'49.30"N
30°11'46.10"N
30°11'55.10"N
30°11'47.60"N
30°11'20.70"N
30°17'05.60"N
30°18'53.80"N
30°11'22.80"N
30°11'21.30"N
30°11'27.80"N
30°12'18.00"N
30°19'04.20"N
30°09'51.00"N
30°11'39.30"N
30°11'47.60"N
30°07'29.90"N
30°07'37.40"N
30°12'12.80"N
30°12'16.60"N
31°17'39.00"N
31°17'7.00"N
31°17'8.00"N
31°17'7.00"N
31°18'16.00"N
31°42'37.00"N
30°53'58.70"N
30°53'59.40"N
30°57'08.40"N
30°50'49.70"N
30°54'58.10"N
30°50'51.50"N
30°46'18.50"N
30°46'27.50"N
30°46'21.00"N

74°46'55.83''E
74°53'46.25''E
75°51'06.00"E
75°51'09.00"E
75°58'19.80"E
75°51'21.10"E
75°51'31.20"E
75°51'28.80"E
75°51'32.90"E
75°51'26.30"E
76°03'45.10"E
76°01'56.10"E
75°51'15.20"E
75°51'21.00"E
75°51'43.50"E
75°49'24.10"E
75°43'15.40"E
75°51'06.50"E
75°51'50.70"E
75°51'53.40"E
75°58'48.40"E
75°58'55.40"E
75°51'21.00"E
75°51'13.20"E
75°51'25.00"E
75°53'24.00"E
75°53'24.00"E
75°52'24.00"E
75°55'27.00"E
76°09'29.00"E
76°17'27.20"E
76°16'46.50"E
76°14'42.10"E
76°08'29.10"E
76°07'35.60"E
76°08'25.60"E
76°17'14.50"E
76°17'39.40"E
76°17'10.20"E

Location of demonstration
Latitude
Longitude
Loamy sand to Sandy loam
Loamy sand to Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Loamy sand
Sandy loam
Loamy sand
Sandy loam
Loamy sand
Sandy loam
Loamy sand
Sandy loam
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Sandy Loam
Loamy Sand
Medium
Medium
Heavy
Medium
Heavy
Medium
Heavy
Heavy
Heavy

Soil type
20.11.2016
11.11.2016
29.10.2016
24.10.2016
31.10.2016
31.10.2016
02.11.2016
28.10.2016
04.11.2016
25.10.2016
25.10.2016
04.11.2016
01.11.2016
27.10.2016
02.11.2016
03.11.2016
14.11.2016
05.11.2016
25.10.2016
26.10.2016
02.11.2016
03.11.2016
05.11.2016
06.11.2016
29.10.2016
30.10.2016
10.11.2016
15.11.2016
9.11.2016
12.11.2016
15.11.2016
16.11.2016
20.11.2016
19.11.2016
21.11.2016
20.11.2016
12.11.2016
14.11.2016
11.11.2016

Date of
sowing
PBW 725
PBW 725
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 3086
HD 3086
HD 3086
HD 3086
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 3086
HD 3086
PBW 550
HD 2967
PBW 550
HD 2967
PBW 677
PBW 677
HD 2967
PBW 677
HD 3086
PBW 677
WH 1105
WH 1105
PBW 725

Variety
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Name of
KVK

Ludhiana
Ludhiana
Ludhiana
Ludhiana
Ludhiana
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Nawanshahar
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur

Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur

S.
No.

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

106
107
108
109
110
111
112
113

Gosalan
Garhi Fazal
Garhi Fazal
Garhi Fazal
Dhindsa
Balon
Balon
Jagatpur
Barnala Kalan
Manewal
Manewal
Kajla
Kajla
Baghouran
Charaan
Charaan
Mukandpur
Nanowal Bet
Kangrad Bangan
Sheikhupur
Jhande Lubana
Sallopur
Sunnaiya
Shahzada Kalan
Shahzada Kalan
Ballewal
Ballewal
Ballewal
Johal Nangal
Dharam Kot
Randhawa
Haruwal
Gwara
Ghuman Kalan
Bhamri
Shahzada Kalan
Sahari
Awan
Waara

Name of village

(107)
Sukhpreet Singh
Paramjit Singh
Gulzar Singh
Harinder Singh
Shamsher Singh
Palwinder Singh
Devinder Singh
Sharnjit Singh

32°2'16.09"N
31°58'49.49"N
31°54'33.06"N
31°47'29.01"N
32°0'5.35"N
31°57'2.37"N
31°48'58.46"N
32°2'26.83"N

75°3'34.90"E
75°6'11.88"E
75°13'42.23"E
75°24'45.42"E
74°57'1.94"E
75°14'36.15"E
75°17'8.29"E
75°26'40.12"E

76°16'04.30"E
76°01'25.80"E
76°01'24.90"E
76°01'21.60"E
76°08'24.60"E
75°58'21.10"E
75°58'29.60"E
75°55'40.20"E
76°08'35.80"E
76°20'36.10"E
76°20'42.80"E
76°00'14.80"E
76°00'01.90"E
76°10'41.40"E
76°14'27.60"E
76°14'43.70"E
75°57'16.30"E
76°17'58.40"E
75°57'21.30"E
75°70'11.44"E
75°51'45.96"E
75°48'81.98"E
75°09'13.78"E
74°57'70.19"E
74°57'58.94"E
75°11'24.85"E
75°11'24.85"E
75°11'24.85"E
75°12'31.74"E
74°58'43.8"E

Location of demonstration
Latitude
Longitude

Bhupinder Singh
30°46'57.10"N
Pardeep Singh
30°59'19.50"N
Ramesh Kumar
30°59'21.90"N
Lakhwinder Singh 30°59'22.40"N
Bachiter Singh
30°48'10.00"N
Jaskanwardeep Singh 31°14'33.50"N
Paramjit Singh
31°14'51.90"N
Mohinder Singh
31°07'58.70"N
Mohan Singh
31°07'21.80"N
Harbans Singh
31°01'27.30"N
Amrik Singh
31°01'33.20"N
Bhupinder Singh
31°12'06.90"N
Harjeet Singh
31°12'15.80"N
Jarnail Singh
31°07'42.20"N
Krishan Lal
31°03'04.30"N
Surjit Singh
31°03'00.60"N
Balveer Singh
31°07'34.20"N
Balbir Singh
30°59'35.60"N
Manjinder Singh
31°07'34.20"N
Gurjinder Singh
31°46'35.62"N
Sarabjit Singh
31°88'81.98"N
Gurdial Singh
31°89'13.68"N
Tejinderjit Singh
31°49'13.44"N
Jaswinder Singh
32°0'58.01"N
Gurnam Singh
32°0'59.20"N
Joga Singh
31°51'50.66"N
Sammitter Pal Singh 31°51'50.66"N
Avtar Singh
31°51'50.66"N
Mandeep Singh
31°53'10.16"N
Udham Singh
32°0'30.95"N

Name of farmers

Clay loam
Clay loam
Clay loam
Clay loam
Silty clay loam
Clay loam
Clay loam
Clay loam

Heavy
Medium
Medium
Medium
Medium
Heavy
Heavy
Heavy
Heavy
Medium
Medium
Heavy
Heavy
Heavy
Medium
Medium
Heavy
Medium
Heavy
Clay loam
Clay loam
Clay loam
Clay loam
Silty clay loam
Silty clay loam
Clay loam
Clay loam
Clay loam
Silty clay loam
Silty clay loam

Soil type

01.11.2016
02.11.2016
05.11.2016
05.11.2016
29.10.2016
01.11.2016
02.11.2016
06.11.2016

12.11.2016
11.11.2016
16.11.2016
12.11.2016
17.11.2016
12.11.2016
15.11.2016
18.11.2016
10.11.2016
06.11.2016
13.11.2016
15.11.2016
22.11.2016
09.11.2016
03.11.2016
17.11.2016
02.11.2016
05.11.2016
18.11.2016
02.11.2016
07.11.2016
08.11.2016
20.11.2016
27.10.2016
29.10.2016
14.11.2016
01.11.2016
11.11.2016
13.11.2016
30.10.2016

Date of
sowing

WH 1105
HD 3086
WH 1105
PBW 725
HD 3086
HD 3086
WH 1105
HD 2967

PBW 725
HD 3086
PBW 677
HD 2967
PBW 677
PBW 725
PBW 725
PBW 725
PBW 677
HD 3086
PBW 725
HD 3086
PBW 725
PBW 677
PBW 725
HD 3086
PBW 725
PBW 677
HD 3086
HD 3086
PBW 677
HD 3086
HD 3086
HD 3086
HD 2967
WH 1105
HD 3086
HD 2967
HD 3086
HD 2967

Variety
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Name of
KVK

Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Gurdaspur
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar

S.
No.

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

Rarewali
Shahpur Jajjan
Gajju Gajji
Dharamkot Pattan
Qadian
Sahari
Bangowani
Babri Nangal
Kila Natha Singh
Shahzada Kalan
Shahzada Kalan
Shahzada Kalan
Veela Teja
Talwandi Hinduan
Ghuman
Johal Nangal
Ghania Ke Bet
Shikar
Talwandi Goraya
Salahpur
Rasidpur
Rampur Fasse
Fatehgarh Viran
Mohan Majra
Fatehgarh Viran
Fatehgarh Viran
Rampur Fasse
Sarangpur
Fatehgarh Viran
Tappria Amarsingh
Mohan Majra
Fatehgarh Viran
Fatehgarh Viran
Fatehgarh Viran
Fatehgarh Viran
Rampur Fasse
Fatehgarh Viran
Rampur Fasse
Fatehgarh Viran

Name of village
Sarwan Singh
Ranjit Singh
Hardeep Singh
Gurnam Singh
Avtar Singh
Kuldeep Singh
Makhan Singh
Harjit Singh
Manjit Singh
Ranjit Singh
Mangal Singh
Jagroop Singh
Palwinder Singh
Narinder Singh
Amrik Singh
Randhir Singh
Manjit Singh
Jagmohan Singh
Tejpal Singh
Jaswinder Singh
Harpreet Singh
Khajan Singh
Hukam Singh
Pardeep Singh
Gursharan Singh
Amrik Singh
Hakam Singh
Lakhvir Singh
Amrik Singh
Sukhvir Singh
Hardeep Singh
Ranbir Singh
Lal Singh
Hakam Singh
Virpal Singh
Major Singh
Mastan Singh
Jaspal Singh
Mohinder Singh

Name of farmers
32°1'7.06"N
31°57'41.34"N
31°53'31.71"N
32°1'24.34"N
31°48'12.25"N
31°56'38.15"N
31°56'6.69"N
31°57'31.11"N
32°2'47.724"N
31°59'52.06"N
32°0'7.03"N
31°59'55.01"N
31°54'19.45"N
32°0'58.94"N
31°59'18.99"N
31°53'1.68"N
32°1'38.76"N
31°58'18.36"N
32°0'23.06"N
30°57'37.38"N
30°57'30.48"N
30°57'42.00"N
30°57'31.38"N
30°57'49.18"N
30°57'35.22"N
30°57'54.54"N
30°57'37.08"N
30°57'33.66"N
30°57'35.22"N
30°57'36.12"N
30°57'27.18"N
30°57'31.26"N
30°57'23.88"N
30°57'29.88"N
30°57'42.36"N
30°57'35.52"N
30°57'31.14"N
30°57'23.88"N
30°57'43.26"N

74°58'40.25"E
75°0'39.06"E
75°11'21.11"E
74°58'55.90"E
75°23'7.18"E
75°14' 53.83"E
75°13'21.14"E
75°22'42.84"E
75°14'0.20"E
74°57'11.53"E
74°57'35.13"E
74°57'4.78"E
74°59'50.45"E
74°57'13.50"E
75°2'32.11"E
75°12'5.74"E
75°0'29.79"E
75°3'56.45"E
75°4'40.73"E
76°19'27.30"E
76°19'18.90"E
76°19'36.60"E
76°19'18.00"E
76°19'28.68"E
76°19'18.42"E
76°19'17.28"E
76°19'14.70"E
76°19'24.48"E
76°19'18.42"E
76°19'23.22"E
76°19'15.36"E
76°19'20.70"E
76°19'16.50"E
76°19'17.94"E
76°19'35.34"E
76°19'27.54"E
76°19'23.58"E
76°19'19.62"E
76°19'38.22"E

Location of demonstration
Latitude
Longitude
Silty clay loam
Silty clay loam
Clay loam
Silty clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Clay loam
Silty clay loam
Silty clay loam
Silty clay loam
Clay loam
Silty clay loam
Clay loam
Clay loam
Silty clay loam
Clay loam
Clay loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam

Soil type
30.10.2016
05.11.2016
15.11.2016
03.11.2016
01.11.2016
05.11.2016
12.11.2016
10.11.2016
30.10.2016
06.11.2016
30.10.2016
09.11.2016
04.11.2016
08.11.2016
10.11.2016
13.11.2016
15.11.2016
06.11.2016
14.11.2016
24.11.2016
16.11.2016
25.11.2016
21.11.2016
18.11.2016
15.11.2016
24.11.2016
27.11.2016
21.11.2016
19.11.2016
20.11.2016
29.11.2016
23.11.2016
26.11.2016
24.11.2016
29.11.2016
19.11.2016
17.11.2016
18.11.2016
16.11.2016

Date of
sowing
HD 3086
WH 1105
HD 3086
HD 2967
HD 3086
HD 3086
HD 2967
HD 3086
WH 1105
HD 2967
HD 2967
HD 3086
HD 2967
WH 1105
PBW 677
HD 3086
HD 2967
HD 3086
HD 2967
WH 1105
PBW 725
PBW 725
HD 3086
HD 3086
WH 1105
WH 1105
PBW 725
HD 3086
WH 1105
WH 1105
HD 3086
PBW 725
HD 3086
WH 1105
HD 3086
HD 3086
WH 1105
PBW 725
PBW 725

Variety
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Name of
KVK

Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Ropar
Kapurthala
Kapurthala
Kapurthala
Kapurthala
Kapurthala
Patiala
Patiala
Patiala
Patiala
Patiala
Patiala
Patiala
Patiala
Patiala
Jalandhar
Moga
Moga
Moga
Moga
Moga
Muktsar
Muktsar
Muktsar
Muktsar
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib

S.
No.

153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

Mohan Majra
Rampur Fasse
Mohan Majra
Sarangpur
Dalla
Makkowal
Mohan Majra
Fatehgarh Viran
Katlor
Khokharan
Mahijeet Pur
Bhuler Bet
Sarai Jatta
Salapur
Kala Singhya
Bina Heri
Nabha
Chaswal
Kallar Majri
Ageti
Agetii
Kheri Gandian
Dutaal Patran
Uccha Gaun
Partabpura
Budh Singh Wala
Budh Singh Wala
Sandhuan Wala
Mallian Wale
Talwandi Bergeria
Mahabdar
Mahabadar
Kaoni
Kaoni
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan

Name of village
Jasvir Singh
Darshan Singh
Jarnail Singh
Satnam Singh
Gian Singh
Daljit Singh
Sajan Singh
Jasmeet Singh
Ramanpreet Singh
Arjan Singh
Ranjit Singh
Sukhdev Singh
Sukhwinder Singh
Harsharan Singh
Kuldeep Singh
Surinder Singh
Usf, Nabha
Sohan Singh
Birdavinder Singh
Jaswinder Singh
Gurnam Singh
Gurpreet Singh
Harjinder Singh
Gurmail Singh
Jarnail Singh
Mandeep Singh
Sukhbir Singh
Jagjit Singh
Arwinder Singh
Baldev Singh
Satinder Pal Singh
Rajinder Singh Brar
Ravinder Singh Brar
Kawarjit Singh
Saudagar Singh
Kulwant Singh
Inderjeet Singh
Tarlochan Singh
Jagtar Singh

Name of farmers
30°57'39.90"N
30°57'31.26"N
30°57'30.06"N
30°57'34.08"N
30°57'20.64"N
30°57'31.08"N
30°57'21.54"N
30°57'40.68"N
30°57'29.16"N
30°57'29.70"N
31°21'52.60"N
31°13'18.60"N
31°20'52.70"N
31°17'50.90"N
31°14'84.60"N
30°21'10.16''N
30°22'25.22''N
30°29'26.76''N
30°28'12.30''N
30°19'38.72''N
30°19'38.72''N
30°26'37.56''N
29°55'44.65''N
30°22'20.71''N
31°3'88.00"N
30°45'35.00"N
30°45'13.00"N
30°81'42.00"N
30°44'36.00"N
30°50'15.00"N
30°25'17.00"N
30°25'47.00"N
30°25'08.00"N
30°25'33.00"N
30°32'46.50''N
30°32'40.50''N
30°33'18.30''N
30°32'43.30''N
30°32'47.50''N

76°19'25.26"E
76°19'29.22"E
76°19'14.70"E
76°19'26.46"E
76°19'15.06"E
76°19'17.28"E
76°19'12.66"E
76°19'32.70"E
76°19'18.78"E
76°19'14.10"E
75°15'11.10"E
75°15'56.10"E
75°17'15.80"E
75°09'36.20"E
75°25'581.70"E
76°3'57.68''E
76°8'42.68''E
76°14'21.19''E
76°13'26.44''E
76°10'41.23''E
76°10'41.23''E
76°33'21.77''E
76°5'29.04''E
76°20'17.61''E
75°43'19.00"E
75°10'18.00"E
75°09'53.00"E
75°18'48.00"E
75°11'01.00"E
75°12'48.00"E
74°26'42.00''E
74°26'11.00''E
74°39'38.00''E
74°39'87.00"E
76°23'02.30''E
76°23'10.30''E
76°23'40.40''E
76°22'54.70''E
76°22'10.30''E

Location of demonstration
Latitude
Longitude
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Medium to Heavy
Heavy
Medium to Heavy
Heavy
Heavy
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy sand
Loamy
Loamy
Loamy
Loamy
Loamy
Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy
Loamy

Soil type
20.11.2016
21.11.2016
23.11.2016
20.11.2016
18.11.2016
15.11.2016
23.11.2016
22.11.2016
28.11.2016
18.11.2016
08.11.2016
10.11.2016
13.11.2016
10.11.2016
17.11.2016
30.10.2016
20.10.2016
23.10.2016
23.10.2016
23.10.2016
24.10.2016
25.10.2016
28.10.2016
03.11.2016
15.11.2016
07.11.2016
08.11.2016
10.11.2016
03.11.2016
04.11.2016
12.11.2016
16.11.2016
20.11.2016
18.11.2016
15.11.2016
25.10.2016
25.10.2016
17.11.2016
12.11.2016

Date of
sowing
HD 3086
PBW 725
HD 3086
HD 3086
WH 1105
HD 3086
HD 3086
PBW 725
HD 3086
PBW 725
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
HD 2967
HD 3086
HD 3086
HD 3086
HD 2967
HD 3086
HD 3086
HD 3086
HD 3087
HD 3088
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967

Variety
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Name of
KVK

Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib

Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Fatehgarh Sahib
Ferozepur
Ferozepur
Ferozepur

S.
No.

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

217
218
219
220
221
222
223
224
225
226
227
228
229
230

(110)
Salana Jiwan Singh Wala
Salana Jiwan Singh Wala
Salana Jiwan Singh Wala
Salana Jiwan Singh Wala
Panjoli
Panjoli
Panjoli
Panjoli
Pandrali
Pandrali
Sadhugarh
Dhira Patra
Dhira Patra
Dhira Patra

Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Badhauchhi Kalan
Brongazer
Brongazer
Brongazer
Brongazer
Brongazer
Brongazer
Brongazer
Brongazer
Ratanpalon
Ratanpalon
Ratanpalon
Salana

Name of village

Amolak Singh
Gurinder Singh
Harnek Singh
Jarnail Singh
Jaswant Singh
Jagtar Singh
Gyan Singh
Baljit Singh
Dharminder Singh
Parminder Singh
Surjit Singh
Boota Singh
Kashmir Singh
Bohar Singh

Rajinder Singh
Varinder Singh
Pavitter Singh
Hardeep Singh
Pardeep Singh
Balwant Singh
Kuldeep Singh
Amar Singh
Palwinder Singh
Gurmail Singh
Jasprit Singh
Nek Singh
Manjit Singh
Palwinder Singh
Dilbag Singh
Lakhvir Singh
Manjit Singh
Bharpoor Singh
Tarlochan Singh
Varinder Singh
Rajinder Singh
Sukhwinder Singh
Shingar Singh
Sadha Singh
Randhir Singh

Name of farmers

30°66'18.80"N
30°66'15.50"N
30°66'18.50"N
30°66'20.50"N
30°51'62.20"N
30°51'62.50"N
30°51'60.80"N
30°51'65.50"N
30°54'20.20"N
30°54'20.20"N
30°58'20.50"N
30°51'1.19''N
30°51'1.19''N
30°51'1.19''N

30°32'09.10''N
30°32'43.30''N
30°32'43.30''N
30°33'18.30''N
30°32'35.40''N
30°33'18.30''N
30°32'43.30''N
30°32'09.10''N
30°32'49.20''N
30°32'15.50''N
30°33'18.30''N
30°32'35.40''N
30°33'18.30''N
30°61'81.80"N
30°61'80.50"N
30°61'85.50"N
30°61'75.80"N
30°61'85.50"N
30°61'82.50"N
30°61'81.50"N
30°61'78.50"N
30°67'47.80"N
30°67'50.80"N
30°67'51.80"N
30°66'11.30"N
76°20'65.50"E
76°20'60.20"E
76°20'62.20"E
76°20'65.20"E
76°44'54.60"E
76°44'54.20"E
76°44'54.50"E
76°44'54.20"E
76°35'57.70"E
76°35'57.70"E
76°47'48.50"E
74°34'59.34''E
74°34'59.34''E
74°34'59.34''E

76°23'13.00''E
76°22'54.70''E
76°22'54.70''E
76°23'40.40''E
76°22'40.00''E
76°23'40.40''E
76°22'54.70''E
76°23'13.00''E
76°22'37.60''E
76°23'10.10''E
76°23'40.40''E
76°22'40.00''E
76°23'40.40''E
76°21'47.40''E
76°27'59.20"E
76°27'69.20"E
76°27'65.50"E
76°27'70.20"E
76°27'59.20"E
76°27'59.20"E
76°27'63.20"E
76°17'65.60"E
76°17'68.60"E
76°17'70.60"E
76°20'69.20"E

Location of demonstration
Latitude
Longitude

Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam

Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy
Loamy
Loamy
Loamy
Loamy
Sandy loam
Sandy loam
Loamy
Loamy
Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy
Loamy
Sandy loam
Sandy loam
Sandy loam
Sandy loam

Soil type

13.11.2016
14.11.2016
15.11.2016
16.11.2016
17.11.2016
18.11.2016
19.11.2016
20.11.2016
21.11.2016
22.11.2016
12.11.2016
04.11.2016
30.10.2016
05.11.2016

28.10.2016
18.11.2016
29.10.2016
16.11.2016
25.10.2016
12.11.2016
18.11.2016
22.10.2016
17.11.2016
12.11.2016
15.11.2016
22.10.2016
18.11.2016
22.11.2016
14.11.2016
28.10.2016
29.10.2016
30.10.2016
01.11.2016
15.11.2016
12.11.2016
05.11.2016
14.11.2016
11.11.2016
12.11.2016

Date of
sowing

HD 2967
HD 2967
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
PBW 725
HD 3086
HD 3086
HD 3086

HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 2967
HD 3086
HD 3086
HD 3086
HD 3086
HD 3086
HD 3086
HD 3086
PBW 725
PBW 725
PBW 725
PBW 725

Variety
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Name of
KVK

Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Ferozepur
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot
Faridkot

S.
No.

231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

Chok Hari Har
Bahadur Ke
Bukhan Khan Wala
Bulle
Gammewala
Maana Singh Wala
Hakoomat Singh Wala
Ratta Khera
Bhangali
Kohala
Khosa Dal Singh
Bulle
Bulle
Pindi Balochan
Qila Nau
Qila Nau
Balbir Basti
Vere Wala Kalan
Simre Wala
Kingra
Ghaniya
Jeevan Wala
Matta
Koharwala
Bishnandi

Name of village
Gurpreet Singh
Gurpreet Singh
Virsa Singh
Gursahib Singh
Gurmeet Singh
Rajbir Singh
Davinder Singh
Khuswant Singh
Gurjit Singh
Tanveer Singh
Sukhjinder Singh
Sukhdev Singh
Daljit Singh
Gurpreet Singh
Sukhveeer Singh
Sandeep Singh
Gurdial Singh
Dharamjit Singh
Rajinder Singh
Jagjeet Singh
Sukhpal Singh
Paramjeet Singh
Rajpal Singh
Kuldeep Singh
Jagdev Singh

Name of farmers
30°51'52.13''N
30°42'23.29''N
30°51'1.19''N
30°60'59.68''N
30°52'11.53''N
30°51'20.36''N
30°51'20.50''N
30°51'50.83''N
30°54'20.27''N
30°59'57.74''N
30°58'33.46''N
30°59'59.68''N
30°59'59.68''N
30°69'06.62"N
30°64'79.31"N
30°64'32.91"N
30°68'62.21"N
30°64'41.70"N
30°76'13.52"N
30°67'64.72"N
30°41'94.61"N
30°65'28.50"N
30°48'14.40"N
30°52'93.21"N
30°38'79.42"N

74°36'43.60''E
74°24'13.28''E
74°34'59.34''E
75°3'50.50''E
74°33'52.63''E
74°42'42.30''E
74°49'25.18''E
74°44'6.67''E
74°50'9.92''E
74°49'46.23''E
74°50'54.56''E
75°38'25.08''E
75°38'25.08''E
74°49'82.10"E
74°68'61.13"E
74°68'51.40"E
74°76'57.50"E
74°76'02.21"E
74°62'62.13"E
74°56'65.23"E
75°03'89.01"E
74°93'53.31"E
74°84'01.61"E
74°78'97.50"E
74°85'44.41"E

Location of demonstration
Latitude
Longitude
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Loamy sand
Loamy sand
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Sandy loam
Loamy sand
Sandy loam
Loamy sand
Loamy sand
Loamy sand

Soil type
09.11.2016
07.11.2016
11.11.2016
07.11.2016
05.11.2016
04.11.2016
03.11.2016
05.11.2016
05.11.2016
07.11.2016
08.11.2016
07.11.2016
05.11.2016
08.11.2016
09.11.2016
09.11.2016
12.11.2016
13.11.2016
10.11.2016
08.11.2016
16.11.2016
11.11.2016
15.11.2016
16.11.2016
16.11.2016

Date of
sowing
PBW 725
HD 3086
HD 3086
PBW 725
PBW 725
HD 3086
HD 3086
PBW 725
PBW 725
HD 3086
HD 3086
HD 3086
HD 3086
HD 3086
HD 3086
HD 3086
HD 2967
HD 2967
HD 3086
PBW 725
HD 3086
PBW 725
HD 3086
HD 2967
HD 3086

Variety
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