In the states of Punjab and Haryana, rice-wheat cropping system is predominant
agricultural production system. Paddy is traditionally cultivated with a water guzzling
method of puddled transplanting. Along with huge amount of irrigation water, it
requires massive labour and energy inputs. According to an estimate, about 50 million
man-days are required for transplanting paddy in Punjab covering about 3 million
hectares. The Direct Seeded Rice (DSR) technology has been developed as an
alternative to the conventional method of puddled transplanting. The technology is
mainly knowledge driven and saving in labour, water and energy are other major
drivers of DSR. Studies have observed that with DSR farmers can achieve yields at
par with the transplanted paddy.
During March 2020, the country witnessed nationwide lockdown due to
COVID-19 pandemic, resulting into a massive reverse migration of workers and
labours across economic sectors. The concerns were also mounting that the labour
scarcity may jeopardize agricultural production and the national food security.
Moreover, the timing of paddy transplanting at the onset of the summer monsoon has a
cascading influence on productivity of the entire rice-wheat cropping system. Looking
into the trend of labour movement, concerted efforts were made to organise workshops
& focussed meetings to promote DSR in at least one third area under paddy cultivation
in the state. Krishi Vigyan Kendras (KVKs) of the state took initiative and reached
the door steps of farmers to motivate them to adopt DSR. On-line messages and small
videos exhibiting the DSR were shared with farmers through Whatsapp groups,
Facebook and other information and communication technology (ICT) tools. Special
advisories were issued through newspapers and announcements were also made from
Gurudwaras etc. These efforts resulted in unprecedented coverage of DSR in 6 lakh
ha (20 % of total area under paddy) in Punjab. In monetary term, around ₹ 600 crores
were saved besides 30 per cent saving in ground water and associated pumping costs.
Considering the lessons learned and eyeing the targets to be achieved in future,
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extensive efforts are being made
by

the

KVKs,

agricultural

universities and institutions, state
department

etc.

to

further

popularize direct seeding of paddy
to

pave

the

way

towards

sustainability. In view of above,
Department of Agronomy, PAU,
Ludhiana in collaboration with
ICAR-ATARI, Ludhiana; in close association with Department of Agriculture,
Government of Punjab and NABARD, Chandigarh chalked out an Inter-state Travel
Seminar in Ferozepur district to encourage cross-learning among the farmers of
Punjab and Haryana to promote DSR as a potential natural resource conservation
technology.
Ferozepur district of Punjab is situated at the Indo-Pakistan border. The total
geographical area of Ferozepur district is 238,084 ha and the net sown area is about
201,038 ha. The average rainfall of the district is 534 mm and about 83.38 % of the
cultivated area is under assured irrigation. The district has loamy sand to sandy loam
soil type; however, even heavy textured clay soils are also found in some pockets of
the district. The district has paddy-wheat rotation as the major crop rotation followed
in 1.88 lakh ha area. The productivity of different crops is very high in the district,
which has been achieved with assured irrigation, use of recommended crop varieties,
timely information provided by the Krishi Vigyan Kendra, Punjab Agricultural
University, Ludhiana, Department of Agriculture and other agencies.
During the year 2020, total area under paddy cultivation was 186000 ha in
Ferozepur, out of which about 28000 ha was covered by DSR and 1000 ha covered by
mechanical paddy transplanter and the remaining area was manually transplanted.
KVK Ferozepur kept in regular touch with the farmers via Whatsapp groups and
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telephone calls to provide agro- advisories and DSR related literature to the farmers.
Frontline demonstrations were conducted with the help of inclined plate type metering
mechanism, modified seed drill and modified happy seeder in different villages of
district Ferozepur. The scenario changed a bit and the area under DSR has come down
to 18500 ha during 2021; out of which, 70 % area was under wet-sowing and rest 30%
under dry-sowing. Only 2% area was ridge sown and 98% area was sown with flat
bed. Machines like DSR drill and modified zero drill & Happy seeder were majorly
used to sow paddy varieties like PR-114 and PR-126 with 8-10 kg/ha of seed rate.
About 90-130 kg/ha Urea was applied and first irrigation was scheduled at 15-21 days
after sowing.
The KVK has been organizing frontline demonstrations, training program,
awareness program and field day to promote DSR technology in the district. “Travel
Seminar on Direct Seeded Rice (DSR)” is one such programme, organized on
September 15th, 2021 by the Department of Agronomy, PAU, Ludhiana in
collaboration with ICAR-ATARI, Ludhiana; Krishi Vigyan Kendra Ferozepur;
Department of Agriculture, Government of Punjab and NABARD, Chandigarh. The
inter-state travel seminar was aimed at sharing experiences and learning of DSR
adoption at the grass-roots level.
During the sessions, Dr. Navtej Singh Bains, Director (Research), PAU,
Ludhiana talked about the importance and role of Direct Seeded Rice in conserving
irrigation water for sustainable agriculture. He emphasised that the economics of
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adopting DSR technology suggests that it is not a business of any less profit.
Moreover, it also helps in properly managing the succeeding crops. Accepting new
technologies is a challenging task for the farmers but it can be achieved successfully
through co-ordination between farmers and agricultural scientist. He further stressed
that it is not only a matter of farming but also a serious matter of concern for our
natural resources and it is our responsibility to pass these resources to our future
generations. He expressed hope that the youth can play a promising role in promoting
DSR and other new technologies of agriculture.
Likewise, Sh. Hardev Singh, Chief Agriculture Officer, Ferozepur motivated
farmers to reap benefits of DSR and advised farmers to ask for bills from input dealers
to avoid cases of frauds.
Dr. Rajbir Singh, Director, ICAR-ATARI, Ludhiana congratulated the team of
scientist led by Dr. M. S. Bhullar, Head (Agronomy), PAU, Ludhiana for their tireless
efforts in developing Tar Wattar technique of DSR. He also encouraged farmers to try
DSR, at least in smaller fields in the beginning, to further the technology adoption on
larger scale. He added that ‘Travel Seminar’ is a kind of extension tool which covers
both practical and theoretical aspects of the technology use while allowing live
interaction between farmers and scientists. Thus, more travel seminars will be
organized in upcoming time to encourage the farmers for adopting DSR. He also
appealed to the farmer to shun crop residue burning and treat the crop residue as a
resource instead as a waste.
Dr. S. S. Punia, Former Head (Agronomy), CCSHAU, Hisar, who coordinated
the visit of farmers from Haryana, thanked the organizers and expressed his happiness
over the sharing of experiences among the farmers of the two states.
Dr. Jasbir Singh Gill, Scientist from PAU, Ludhiana shared his view on the
technique and also coordinated the Seminar. The seminar witnessed participation of
more than 250 farmers from Punjab and Haryana, scientists and officers of different
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organizations and media personnel.
Sh. Rajat Kumar from NABARD, Chandigarh expressed his happiness in
collaborating with the university, research institutes and government departments to
promote DSR technology. He assured of all possible support through partnership with
the organizations in future for such noble initiatives.

At the start, the participants gathered at a farm house, where a brief interaction
was held with the scientists of PAU, Ludhiana and officials of State Department. The
travel seminar began with the visit to demonstrations sites of ‘Tar Wattar DSR’ in
Karmuwala village of Ferozepur district of Punjab. The adopters shared the details of
DSR practices and answered the queries raised by the other farmers. The caravan then
moved to the DSR demonstration sites in Bhamma Landa, Badhani Gulab Singh and
Ratta Khera villages where Farmer-to-Farmer and Farmer-to-Scientists interaction
sessions were held on the sites itself. At last, a brain storming session was held to sum
-up the learning by the farmers and gather feedback for the research and extension
systems.
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KARMUWALA
The village has 4500 acre area under paddy cultivation; out of which, paddy in
350 acre is directly sown. The participants of travel seminar visited the farm of S.
Lakhwinder Singh Dhaliwal and S. Harjinder Singh Dhaliwal, who have sown the
paddy variety PR-114 in 50 acre with DSR technique under the guidance of the
scientists of PAU, Ludhiana and KVK Ferozepur. They has sown the crop on May
29th, 2021 and applied first irrigation on June 15th. They have been sowing paddy
using DSR technique for last 2 years.
S. Lakhwinder Singh Dhaliwal, while interacting with fellow farmers, expressed
immense satisfaction with the crop establishment and the growth in comparison to
puddled transplanted crop. He shared that there was the problem of ‘krand’ (hard
crust) formation due to incidence of rain at the time of sowing, thus he irrigated the
field after 15 days itself. Although, he experienced few weeds in the beginning, but he
could effectively manage them following the scientific recommendations. He sprayed
“Nominee gold” at 55 days after sowing to control broad leaf weeds. He added that
being the crop cultivated in sandy soils, 2-3 sprays of ferrous sulphate were advised
and followed. He also applied 180 kg urea per acre with 5 kg zinc (33%). He sprayed
flubendiamide (Fame) for controlling insects like leaf folder and rice stem borer. He
urged his fellow farmers to try DSR, may be in small plots in the beginning, to save
irrigation water and reduce cost of cultivation to a significant extent.
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SAPPANWALI
There is 1000 acre area under paddy in the village, including 150 acre of DSR.
The demonstrations on DSR in the village were organized at the farms of three
farmers. S. Gurpreet Singh, who is the Sarpanch of the village, has 22 acre under
DSR with Pusa Basmati-1718 variety. The crop was sown on June 12th and first
irrigation was scheduled on July 7th. He has been cultivating paddy using DSR
technique for 3 years now. He expressed satisfaction with the crop stand, reported
saving of irrigation water and hoped for a bumper harvest, even more than the
transplanted paddy.
Similarly, S. Manjit Singh Malhi has sown Pusa Basmati-1718 variety with
DSR in 27 acre on June 10th and applied first irrigation on July 3rd. He cultivated DSR
paddy since 2018 and has been satisfied with the performance of the technology with
respect to its yield potential as well as water use efficiency.
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RATA KHERA PUNJAB SINGHWALA
The paddy area of the village is 1600 acre; out of which, 225 acre is directly
sown paddy. In this village, the DSR demonstrations are laid in 150 acre belonging to
S. Ravinder Singh Sandhu (Former MLA). He has sown three varieties namely PR144 (sown on May 22nd and applied first irrigation on June 11th), PR-126 (sown on
June 10th and applied first irrigation on July 3rd) and PR-111 (sown on June 1st and
applied first irrigation on June 27th). S. Ravinder Singh Sandhu has been practising
DSR for last 5 years. He said that in the first year he contacted the university officials
and Dr. M. S. Bhullar provided him with a seed drill for sowing. At first, he cultivated
DSR in 12 acres and found yield advantage of 1-1.5 q/acre as compared to the
traditional method. In the current year, he covered his total land under DSR using seed
rate of 8 kg per acre. He added that after observing the crop regularly and on the
advice of experts, he waited for the first irrigation to apply till 21 days after sowing.
When a farmer S. Gurwinder Singh Bajwa questioned him about problems of
salinity and insects with Poplar plants at the field boundary, he shared that he did not
face any such problem and instead told that the leaves of the plant increased the
fertility of land on boundaries. Likewise, S. Gurdev Singh has sown PR-114 on 25
acre using DSR technology on May 18th and irrigating for the first time on June 8th.
Looking at the crop stand, he expects a better yield in comparison to puddled and
transplanted paddy.
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BHAMBA LANDA
The village has total of 1200 acres under paddy cultivation, which includes 200
acre under DSR. S. Tek Singh Sran has cultivated PR-114 in 50 acres using DSR.
The crop was sown on May 28th and the first irrigation was scheduled June 17th. He
has been using DSR technique for last 4 years. S. Tek Singh Sran told, while sharing
his experience of DSR, that he levelled that field using Laser Land Leveller and has
sown paddy with Lucky seed drill while keeping seed rate of 8 kg/acre. After sowing,
he gave first irrigation after 21 days and second 7 days later and applied zinc (33 %)
@ 7 kg/acre. Weeds were managed by spraying Pendimethalin and 1 sachet of Sathi
with the help of a single labourer with the coverage efficiency of 2 acre/day. He
reported of applying 2 sprays of Coragen and Fame for managing insect pests and urea
@ 150 kg/acre and 1 bag of Single Super Phosphate for 1 acre. He stressed that he
could save irrigation water up to 30-40 % approximately. Moreover, he could harvest
an additional yield of 1.5-2.0 q/acre over that of the conventional method of
transplanting paddy seedlings.

BADHNI GULAB SINGH
The area of the village under paddy cultivation is about 500 acres, out of which
70 acres is under DSR. S. Ravinder Singh has directly seeded PR-144 and PR-126 in
37 acres on June 4th and applied first irrigation on June 24th. He has been following
DSR for last five years. He mentioned that he got familiarized with the concept of
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DSR through his contact with an official from Department of Agriculture. They
provided him the technical know-how & seed drill for the same. In the beginning, he
used Lucky seed drill without roller, due to which he had to apply irrigation after 4
days from the sowing.
A team of scientists from KVK Ferozepur advised him to use Lucky seed drill
with roller; after which, he bought a Lucky seed drill the next year and used it to sow
paddy and delayed irrigation to 7 days. He shared that the effectiveness of spraying
pre-emergence herbicides (Stomp 30 EC) had increased due to use of Lucky seed drill
with roller. He also reported of applying Iron fertilizer after first irrigation, as he
observed the Fe deficiency due to the sandy soil. He also shared an experience that in
the wheat field succeeding transplanted paddy system, it is almost compulsory to have
2 sprays of Manganese @ 2 kg/acre. Whereas, there is no such need for the wheat
fields following paddy cultivation with DSR technology. While supplementing to the
discussion, Dr. N. S. Bains informed that S. Ravinder Singh has not observed any need
of applying manganese in his DSR fields. He also assured that, to verify the
experience of the farmer, a research team will try to find the effect of DSR on happy
seeder sown wheat in terms of manganese deficiency. Dr. Bains also mentioned a
technical fact that in dry-DSR there is need for immediate irrigation after sowing, due
to which few macro and micro nutrients leach out. Thus the crop experiences
deficiency, but in latest DSR technique (tar-wattar) the field is irrigated after 21 days
preventing leaching of nutrients.
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Reflections and Recommendations


Tar-wattar sowing of DSR has advantages like deeper roots, creation of soil
mulch, lowered weed problem, wider soil adaptability and delayed first
irrigation (3 weeks). The package has been recommended in which sowing and
spraying of pre-emergence herbicides can be done simultaneously. However,
there is a need for defining the recommendation domain of the Tar-wattar
technology specially with respect to planting window in view of pre-monsoon
showers.



Use of microbial inoculants for seed treatment should be explored for better
nutrient cycling and reducing the loss of nitrogen in DSR



There is urgent need to study the impact of herbicides on succeeding wheat, and
other major rabi-season crops (e.g. mustard, lentil, maize) so that these crops can
be grown in sequence without any risk of carryover effect of these herbicides.



Integrated weed management is mandatory in DSR. Use of clean seeds, clean
machinery, mechanical weed control, competitive rice varieties and stale seed
bed technology are practical components of IWM and should be validated
extensively.



Best strategy for sustainable weed management is combination of preventive,
cultural, mechanical and biological methods along with judicious use of
herbicide mixtures/sequences. Efforts are underway to standardize the
recommendations for newer herbicide molecules and combination for effective
control of diverse weed flora in DSR.



Abrupt ban of some of the popular and effective herbicides for DSR may be
counterproductive for adoption of DSR. Hence, appropriate policy mechanism
should be developed to critically investigate the effects of such herbicides based
on the scientific evidence before those are banned.
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Innovative ways of using a spraying attachment on the existing machines are
quite effective for controlling weeds.



Mechanization (DSR machines, laser leveller etc.) needs to be encouraged
through policy support (subsidy) and establishment of village level Custom
Hiring Centres for timely and affordable access of machines by the smallholder
farmers.



Capacity building of different stakeholders at different levels is required
including local technicians for repair and maintenance of machines, tractor
drivers (farmers, CHCs, cooperatives etc.) to operate and maintain.



Successful farmers should be used as resource persons. Exposure visits of
farmers to the successful farmers and their fields are of utmost importance.



An inventory of the farmers with success and failure on DSR must be developed
for learnings and refinement in the technology.



Lead farmers who are practising DSR successfully should be encouraged as
Farmer Ambassadors and their services should be taken in awareness programs.
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