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Weeds are a major biotic constraint limiting agricultural production. The problem is not only
location-specific but also highly dynamic. The efforts for managing weeds are going on since time
immemorial but the infestations are getting aggravated. This is due to very hardy nature of the weeds,
which enable them to adapt to diverse environments. Further, the so-called modern cultivation practices,
which involve extensive tillage and use of external inputs like seeds, irrigation water, organic manures,
synthetic fertilizers and other agro-chemicals, are also leading to increased weed infestation. The threats
posed by herbicide-resistance development in weeds, globalization and introduction of alien invasive
weeds, and climate change favouring intense crop-weed competition are also a major concern. Despite
the development of effective weed management technologies and their adoption on large areas
throughout the country, there is a need for continuous monitoring and refinement of strategies in order to
lessen the adverse effect on agricultural productivity, environment and biodiversity.
The launching of the All India Coordinated Research Programme on Weed Control in 1978 (now
renamed as AICRP on Weed Management since 2014) was a major step forward by the Indian Council of
Agricultural Research to develop location-specific weed management technologies and their
demonstration on the farmers' fields. This network programme with initially six centres gradually
expanded to 23 centres at present in all the major State Agricultural Universities throughout the length
and breadth of the country. Over the years, integrated weed management technologies have been
developed by all centres to solve location-specific problems, and their adoption has led to significant
gains in crop productivity. In fact, weed management technologies are the most demanding in the
present context in view of the large-scale labour scarcity for manual weeding and increased cost of
cultivation.
All centres of AICRP-WM have brought out various documents highlighting the research
achievements, technologies developed and success stories in their respective state/ region.
Recommendations on weed management have been included in the 'Package of Practices' brought out by
the Agricultural Universities and State Department of Agriculture. In order to share and disseminate the
most innovative technologies on weed management, it was proposed in 2012 to bring out a compilation
on the most important technologies developed at each centre based on several years of research. It was
decided to give major emphasis on the most emerging problems of the region and present the write-up on
each technology in a systematic manner under the heads: significance of the problem, technology
developed, applicability, economic benefits, impact and precautions in adoption of the technology. It
was desired that the details are presented in an effective manner along with suitable data and
photographs for easy understanding by the stakeholders including the farming community.
I am happy to note that more than three years of continuous efforts have led to collection of
valuable information from different centres of the project. The editors have presented the information in
a logical sequence, i.e. crop and theme-wise for each centre. I am sure that 83 technologies on weed
management included in this document will be beneficial to all our stakeholders including the scientists,
field functionaries and farmers for solving the weed related problems and reducing loss in crop
productivity. Comments as well as suggestions for further improvement will be highly appreciated.

A.R. Sharma
Dated: 05 December, 2015

Director
ICAR - Directorate of Weed Research
Jabalpur
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1.0 Weed management in rice
1.1 Rice nursery
1.1.1 VB, Sriniketan
Weed management in rice nursery and main field
Significance: Farmers from different areas in West Bengal express their concern on the problem
caused by weeds particularly where rice-rice system is followed. Many farmers are compelled to
discard nursery beds owing to severe infestation of Echinochloa sp. Effective herbicides are
needed to manage weeds in nursery and the main field also.
Technology: Apply herbicide bispyribac-Na 25 g/ha as early post-emergence (15 DAS) both in
nursery and the main field to control most of the grassy and some broadleaved weeds.

Heavy infestation of Echinochloa glabrescens in the main field

Bispyribac-Na 25 g/ha as early post-emergence in transplanted rice

Applicability: This technology is applicable to wide range of agro-ecological situations both in
boro and aman rice.
Economic benefits: On an average 725 kg additional rice yield and net returns of ` 9200/ha are
obtained.
Impact: Due to adoption of improved weed management technology, the weeds are being
managed satisfactorily and rice productivity has been improved. The farmers are also satisfied to
have a weed-free nursery bed.
Precautions: Application of herbicide in proper dose, method and stage of crop growth should be
ensured.
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1.2 Transplanted rice
1.2.1 AAU, Jorhat
Weed management in summer (boro) rice
Significance: Boro (summer) rice is an important crop in Assam and the productivity is
comparatively higher than in other seasons. In recent years, the crop is gaining importance in
view of the development of shallow tube-well irrigation facility and recurrent flood devastation
causing severe damage to Sali rice crop. Hence, there is the utmost necessity to develop efficient
weed management technology for boro rice farmers.
Technology: Apply butachlor 1.0 kg/ha or pretilachlor 0.75 kg/ha as pre-emergence (0-3 DAT)
followed by paddy weeder at 30 DAT for weed control in boro rice.

Weed management in boro rice

Treatment
Farmer’s practice
(butachlor 0.75 kg/ha)
Butachlor 1.0 kg /ha PE fb
paddy weeder 40 DAT
Pretilachlor 0.75 kg/ha PE
fb paddy weeder 40 DAT

Weed dry weight
at 60 DAT (g/m2)
On-station *On-farm

Grain yield (t/ha)
On-station

6.0

5.1

1.5

4.7

3.0

2.9

2.9

#

*On-farm

Benefit : cost ratio
On-station
#

*On-farm

3.19

0.75

1.48

2.8

3.91

1.27

1.78

2.9

3.68

1.32

1.68

*On-farm data are mean of seven locations over 2 years (2006 and 2007)

Applicability: Areas having accessibility to shallow tube well and partly to the lift irrigation water
during summer season. Unlike winter rice, weed management practices varying from
mechanical to chemical methods are widely followed.
Economic benefits: Pre-emergence application of butachlor 1.0 kg/ha or pretilachlor 0.75 kg/ha,
and working with rotary paddy weeder at 40 DAT has given higher yield and economic returns
than the farmers' practice.
Impact: The boro rice crop has become very popular in the areas with developed irrigation
facilities. The technology is well adopted by almost all the farmers in those areas.
Precautions: The herbicide should be applied at the right dose and right time to get the desired
result.
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1.2.2 CCSHAU, Hisar
Weed management in transplanted rice
Significance: Weeds in transplanted rice are responsible for 10-70% loss in grain yield. Grassy
weeds start to germinate from the day of transplanting and after 15-20 days, broadleaved weeds
and sedges start to infest the crop causing huge loss in grain yields.
Technology: For controlling complex weed flora in transplanted rice, apply butachlor 1.5 kg/ha,
anilofos 400 g/ha, oxadiargyl 50 g/ha or pretilachlor 1.0 kg/ha at 3 days after transplanting (DAT),
and for the control of broadleaved weeds, sedges and semi-aquatic weeds, ready mix formulation
of metsulfuron + chlorimuron 4 g/ha + 0.2% surfactant or ethoxysulfuron 18.75 g/ha or 2, 4-D
ester/amine at 500 g/ha at 20-25 DAT using 500 litres of spray volume.

Pretilachlor 1.0 kg/ha at 3 DAT

Applicability: Rice growing farmers in Haryana.
Economic benefits: These herbicides provide 95% control of weeds with no crop suppression.
Pretilachlor is the preferential choice of 71% farmers. Use of these herbicides in rice crop brought
out net saving of ` 666.4 crores in a year due to 20% yield gain.
Impact: During kharif 2010, rice crop was transplanted on 10.54 lakh ha area, out of which 9.03
lakh ha (85.7%) was treated with herbicides. Rice growing farmers in Haryana have adopted this
technology on large scale.
Precautions: Herbicide should be applied at recommended stage, dose and with proper water
quantity.
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1.2.3 GBPUAT, Pantnagar
Use of herbicides in transplanted rice
Significance: In Uttarakhand, rice, wheat, sugarcane, soybean, maize and potato are the
dominant crops. In plains, most of the area is under transplanted rice. The major weeds in rice are:
Echinochloa colona, E. crus-galli, Leptochloa chinensis, Panicum repens among the grasses,
Alternanthera sessilis, Caesulia axillaris, Ammania baccifera and Commelina difusa among the
broadleaved, and Cyperus iria, C. difformis and Fimbristylis milliacea among the sedges. Yield
loss due to weeds range from 30-35% in transplanted rice. Herbicides are in demand for weed
control in transplanted rice.
Technology: Apply butachlor 1.5 kg/ha or anilofos 400 g/ha or pretilachlor 0.75 kg/ha followed by
chlorimuron-ethyl + metsulfuron-methyl 4 g/ha or oxadiargyl 100 g/ha as pre-emergence after
transplanting or bispyribac-Na 20 g/ha as post-emergence (15-20 DAT). Depending upon weed
infestation and species composition, 2, 4-D 500 g/ha or chlorimuron-ethyl + metsulfuron-methyl
4 g/ha as post-emergence (25-30 DAS) should be applied to control sedges and broadleaved
weeds or two manual weeding should be done at 25 and 45 DAT.

Bispyribac-Na 20 g/ha at 15-20 DAT

Pretilachlor 750 g/ha fb HW at 20 DAT

Applicability: This technology can be used in transplanted rice following ZT wheat during rabi
and ZT cowpea during summer season in Uttarakhand.
Economic benefits: Highest B: C ratio was obtained with application of anilofos 400 g/ha as preemergence fb chlorimuron-ethyl + metsulfuron-methyl 4 g/ha as post-emergence, whereas
lowest was obtained with farmer's practice.
Impact: The application of pretilachlor fb chlorimuron-ethyl + metsulfuron-methyl, produced the
highest grain yield (5.16 t/ha) and weed control efficiency which was followed by application of
bispyribac-Na (5.01 t/ha) as compared to farmer's practice (4.82 t/ha).
Precautions: Herbicide should be applied at recommended stage, dose and with proper water
quantity.
4

1.2.4 OUAT, Bhubaneswar
Weed management in transplanted rice
Significance: Rice is not only the staple food but plays a pivotal role in the economy of the state.
The productivity of the wet season rice is low as weeds pose serious menace in limiting the
production. The weed flora in transplanted condition consists of all groups of weeds causing yield
reduction. The effective control of weeds at initial stages will help in increasing the rice yield.
Though use of herbicides is gaining popularity among the farmers due to scarcity of labour at peak
period of crop growth, the choice of suitable low-volume herbicide is a major problem in many
cases. Therefore, application of low volume selective post-emergence rice herbicides will play an
important role in managing the weeds.
Technology: Apply bispyribac-Na 20 g/ha + (chlorimuron + metsulfuron) 4 g/ha post-emergence
at 25 DAT (3-4 leaf stage) to obtain higher weed control and rice yields.

Bispyribac-Na 20 g/ha +
(chlorimuron + metsulfuron) 4 g/ha at 25 DAT

Weedy check at 60 DAT

Effect of herbicide at 60 DAT

Applicability: All transplanted rice growing areas of the state.
Economic benefits: Highest net returns of ` 21478/ha and B:C ratio 2.85 were obtained
from post-emergence application of bispyribac - Na + (chlorimuron + metsulfuron), followed by
bispyribac-Na + ethoxysulfuron (` 20713/ha ; 2.85).
Impact: Highly beneficial under conditions of unavailability of labour in peak period of crop growth
and easier application in controlling diverse weed population.
Precautions: The low volume herbicides should be applied after preparation of proper stock
solution with due calibration.
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1.2.5 TNAU, Coimbatore
Weed management in transplanted rice
Significance: Weeds are the most severe and widespread constraint in rice production and
responsible for heavy yield losses to the extent of complete crop loss under extreme conditions. In
transplanted rice, the most serious weeds include grassy weeds viz. Echinochloa crus-galli,
Panicum repens and the dominant sedge Cyperus difformis. Among the broadleaved weeds
Eclipta alba, Ammania baccifera and Marsilea quadrifoliata are the dominant species. These
weeds are well adapted to the aquatic environment, capable of rapid growth, multiplication and
very competitive with rice crop. The similarity of some weeds to rice such as Echinochloa sp. at
early stages of growth makes it very difficult for farmers to distinguish them at the time of hand
weeding. Weed control in transplanted rice by cultural methods is expensive. Use of herbicide is
labour and time saving technology to control weeds in transplanted rice and it resolves the
problem of weed control during peak period of labour crisis. As compared to mechanical and
cultural methods of weed control, herbicide use is more effective in controlling weeds and reduces
the losses in yield. The loss in grain yield due to unchecked weed growth throughout the crop
growth period was estimated to be 62.6% in transplanted rice. Reduction of grain yield due to
weed infestation ranges from 17.0 to 86.7% depending upon weed species and infestation level.
rd
Technology: Apply butachlor 1.0 kg/ha on 3 day after transplanting (DAT) followed by finger
type double row rotary weeder weeding on 45 DAT.

Butachlor 1.0 kg/ha + rotary weeder weeding

Applicability: This recommendation is suitable for 3.3 lakh ha of transplanted rice area under
Tamil Nadu.
Economic benefits: With the area of adoption and the yield increase, the increased production
will be 5.86 lakh tonnes and an income increase of nearly ` 642 crores at current prices.
Impact: Nearly, 69% of the farmers are adopting the technology. The difference in yield was 465
kg/ha, which was 16.5% more than the farmer's practice.
Precautions: Do not drain the water immediately after the application of herbicide and also avoid
trampling in to the field.
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1.2.6 UAS, Bengaluru
Post-emergence herbicide in transplanted rice
Significance: In transplanted rice a broad spectrum post-emergence herbicide which can be
applied at 2-4 leaf stage of weeds is very much in demand from the farmers facing labour
constraints during peak period of manual weeding, since paddy is transplanted at a time in large
area in command areas after the release of canal water.
Technology: Apply bispyribac-Na 20 g/ha at 2-4 leaf stage of weeds followed by one hand
weeding at 45 DAT.

Bispyribac-Na 20 g/ha application at 20 DAT

Applicability: This technology of new herbicide has been recommended for Zones 7 and 10 of
Karnataka.
Economic benefits: Post-emergence application of bispyribac-Na 20 g/ha at 2-4 leaf stage
of weeds fb one hand weeding at 45 DAT gave higher grain yield, net returns and B : C
ratio (5.08 t/ha, ` 28497/ha and 1.88) compared with two hand weedings (4.75 t/ha,
` 22989/ha and 1.67).
Impact: Adoption of this technology by farmers was very quick since bispyribac-Na is broadspectrum herbicide controlling grasses and broadleaved weeds effectively in addition to saving in
weeding cost (`1657/ha) compared to manual weeding during peak period of labour demand.
Precautions: Post-emergence herbicide should be applied at the recommended dosage at 2-4
leaf stage of weeds.
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1.2.7 VB, Sriniketan
Weed management in wet season transplanted rice
Significance: Rice is the main crop of West Bengal. Severe infestation of grassy as well as
sedges occurs in different rice ecosystems depending on the intensity and distribution of rainfall in
rainy season. Timely weed management through manual weeding becomes difficult owing to
non-availability of labour in peak period of demand. Recently, even under usual conditions
availability of labour is a big concern because of their engagement in MGNREGS.
Technology: Apply pretilachlor 0.75 kg/ha pre-emergence fb hand weeding for weed control in
transplanted rice in wet season.

Pretilachlor 0.75 kg/ha fb hand weeding

Applicability: Applicable in wide range of agro-ecological situations under transplanted rice.
Economic benefits: Following this technology, an additional yield and net returns of about 500
kg/ha and ? ` 6200/ha, respectively was obtained.
Impact: The farmers are satisfied by adopting this technology of weed management. Earlier the
major weed management practice followed by the farmers was hand weeding. In most of the
cases, the major share of cost of cultivation was for manual weeding. But the cost of new
technology is much less than that of earlier existing practices. Higher income from this technology
and increased opportunity to be engaged in other sectors for additional earnings, have improved
the socio-economic condition of the farmers.
Precautions: Sufficient water depth should be maintained immediately after application of
herbicides for their effectiveness. Application of herbicide with proper dose, method and at
recommended stage of crop growth should be ensured.
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1.3 Direct-seeded rice
1.3.1 PJTSAU, Hyderabad
Weed management in aerobic rice
Significance: Aerobic rice cultivation is highly suitable for the tail-end areas of the canal and tank
commands which usually witness late release coupled with inadequate supply of water required
for transplanting of rice.
Technology: Apply pendimethalin 1.0 kg/ha pre-emergence, or herbicide combinations of
cyhalofop-p-butyl 75 g/ha + (metsulfuron-methyl + chlorimuron-ethyl) 4 g/ha post-emergence
(25 DAS) for effective and economic weed management in aerobic rice.

Cyhalofop-butyl + (chlorimuron-ethyl + metsulfuron- methyl) at 25 DAS

Applicability: This technology can successfully be adopted by the farmers in the tail-end areas of
the canal and tank commands.
Economic benefits: 35-40 labour days can be saved by adopting the herbicide usage (pre and
post- emergence) and crop can be saved from weed competition up to 35-40 DAS.
Impact: The farmers growing aerobic rice have started using these herbicides.
Precautions: Herbicides should be applied at recommended stage, dose and with proper water
quantity.
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1.3.2 BAU, Ranchi
Weed control in direct-seeded rice
Significance: The total area under rice cultivation in Jharkhand accounts for nearly 16 lakh ha,
out of which nearly 40% is under direct-seeded upland condition. Farmers usually broadcast
seeds of rice few days before onset of monsoon. As the monsoon rain starts, rice seeds start
germinating but at the same time annual weed seeds also start germinating giving severe
competition to rice crop. This results in 60 to 70 % loss in the yield of rice. Sometimes the loss is so
heavy that farmers do not get the price of seeds that was sown. Effective weed control in directseeded rice is very much required.
Technology: Apply butachlor 1.5 kg/ha pre-emergence followed by mechanical weeding by
wheel hoe at 30 days after sowing for higher productivity and profitability.

Weedy check

Butachlor 1.5 kg/ha fb mechanical weeding

Applicability: For weed control in direct-seeded upland rice in Jharkhand state.
Economic benefits: Farmers practice of weed control i.e. manual weeding at 25 and 45 days
after sowing costs nearly ` 5000 to 6000 /ha, while application of butachlor 1.5 kg/ha costs nearly
` 500/ha without reduction in crop yield. Thus, there is net saving of ` 4500 to 5,500/ ha.
Impact: Due to escalating cost of labour and their non-availability in Jharkhand, as well as
massive extension programme by AICRP on Weed Management, Ranchi centre, now farmers
are opting for chemical methods of weed control.
Precautions: Farmers found butachlor safe for application in rice and are using frequently in their
field not only in rice but also in other crops. There is fear that by repeated use of this herbicide in
the same field, some resistant weeds may emerge. Hence, farmers have been advised to rotate
the herbicide with pretilachlor, pendimethalin and other pre-emergence herbicides.
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1.3.3 GBPUAT, Pantnagar
Use of herbicides in direct-seeded rice
Significance: In Uttarakhand, rice, wheat, sugarcane, soybean, maize and potato are the
dominant crops. Rice is grown either as transplanted or direct-seeded. Direct-seeded rice (DSR)
occupies around 34.5% area in the hill zone of the state. The major weeds in direct-seeded rice
are Cynotis axillaris, Digitaria sanguinalis, Dactyloctenium aegyptium, Celosia argentea,
Cucumis spp. and Physalis minima. The loss in yield caused due to weeds ranged between 90100%.
Technology: Apply pendimethalin 1.0 kg/ha (0-3 DAS) or anilofos 400 g/ha (7-10 DAS) or
oxadiargyl 100 g/ha as pre-emergence. For control of weeds at later stage, apply bispyribac-Na
20 g/ha (20-25 DAS) or metsulfuron-methyl 4 g/ha (25-30 DAS) or hand weeding or mechanical
weeding should be done, if needed (at 20-25, 40-45 and 60-65 DAS).

Herbicide applied zero-tilled direct-seeded rice crop
Treatment

WCE at 60 DAS (%)

B:C ratio

Bispyribac-Na

25

Dose (g/ha)

75.9

0.69

Pendimethalin fb bispyribac-Na

1000 fb 25

97.5

2.85

Oxadiargyl fb bispyribac-Na

25 fb 100

96.9

2.72

Pyrazosulfuron fb bispyribac-Na

20 fb 25

76.8

0.85

Pendimethalin fb bispyribac+HW

1000 fb 25+45 DAS

98.6

1.91

Pendimethalin fb HW

1000

89.8

1.95

Bispyribac-Na (chlorimuron+metsulfuron)

20+4

53.5

0.59

Mechanical weeding (3)

Cono-weeder

33.9

0.72

Hand Weeding (3)

20,40 & 60 DAS

95.1

0.93

Weedy check

-

-

-

Applicability: Pendimethalin can be used in DSR (CT & ZT)-based cropping systems.
Economic benefits: Application of pendimethalin fb bispyribac-Na (1000 fb 25 g/ha) + one hand
weeding at 45 DAS gave the highest weed control efficiency. Pendimethalin fb bispyribac-Na
(1000 fb 25 g/ha) and oxadiargyl fb bispyribac-Na (1000 fb 25 g) also gave satisfactory weed
control. Pendimethalin fb bispyribac-Na 1000 fb 25 g/ha provided highest B:C ratio (2.85)
followed by oxadiargyl fb bispyribac- Na 100+25 g/ha (2.72).
Impact: Farmers are convinced with the technology and adopting it.
Precautions: Herbicide should be applied at recommended stage, dose and with proper water
quantity.
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1.3.4 IGKV, Raipur
Weed management in traditional biasi method of rice cultivation
Significance: Biasi (Beushening) method of rice cultivation is very popular and widely adopted
practice of direct-seeded rice in Chhattisgarh. Farmers prepare the field and broadcast the seed
at the onset of monsoon and allow the crop and weeds to grow up to biasi operation which is
generally carried out at 30-35 DAS, when there is sufficient impounded water in the field. So there
is initial crop-weed competition for 30-35 days, and it may increase during the ill distribution of
rainfall. Crop-weed competition at initial growth period of crop may result in to great loss in grain
yield of rice. Application of pre-emergence herbicides could reduce the initial crop-weed
competition and use of post-emergence herbicides could reduce the crop-weed competition
under delayed biasi or no biasi situation.
Technology: Weed management by herbicides (pyrazosulfuron 25 g/ha pre-emergence,
fenoxaprop 60 g/ha, chlorimuron + metsulfuron 4 g/ha and bispyribac-Na 20 g/ha) in traditional
biasi method of rice cultivation.

Existing method of Beushening (Biasi)

Effect of pre-emergence herbicide on weeds in DSR

Applicability: The applicability of this technology is in mid-land and low-land conditions of rice
cultivation.
Economic benefits: An average saving of ` 3000-3500/ha has been observed at farmer's fields
where this technology has been adopted.
Impact: The release of this technology by AICRP-WM Raipur centre coupled with its
demonstration by KVKs, Department of Agriculture, NGOs, herbicide industry, input dealers and
many other agencies have substantially popularized the use of herbicides in direct-broadcast rice
cultivation. The most popular herbicides in use in this system of rice cultivation are
pyrazosulfuron, fenoxaprop, chlorimuron + metsulfuron. The increase in consumption of the
above herbicides in the state in last five years is nearly 75, 95, and 90%, respectively. BispyribacNa has also gained similar kind of growth. The increase shown itself explains about the impact of
technology released by the project.
Precautions:
●
Timely operations like sowing, weeding.
●
Application of recommended herbicide, doses, proper nozzle and at right stage of weed.
●
Use of standard herbicide and non-expired material.
●
Precautions during herbicide spraying.
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1.3.5 NDUAT, Faizabad
Integrated weed management in direct-seeded rice
Significance: Rice is one of the very important crops of kharif season grown in more than 70% of
cultivated area in eastern U.P., mainly by the transplanting method. However, under the changing
scenario, now farmers are keen to shift towards the direct-seeded rice especially under wet
conditions. Because of the severe weed infestation, harnessing of better productivity of the DSR
is a problem and profitability is declining.
Technology: Intercrop rice with dhaincha and apply pendimethalin 1.0 kg/ha pre-emergence fb
use of 2, 4-D 0.5 kg/ha post-emergence at 40 DAS.

Dhaincha + pendimethalin 1.0 kg/ha (PE) fb 2, 4-D 0.5 kg/ha (POE) at 40 DAS.

Applicability: Farmers growing direct-seeded rice in eastern U.P.
Economic benefits: Yield increase due to the technology was recorded up to 54% higher over
weedy check, higher net return of (` 28700) and B: C ratio (2.92) was recorded.
Impact: After dissemination of the technology through FLDs and field visits, farmers were
convinced to use this technology. About 16 % of rice area in the eastern U.P. is under DSR (wet)
and farmers have started to follow this technology to control the weeds effectively. By using this
technology, in addition to weed control through smothering effect, organic matter is also being
added into soil.
Precautions: 2, 4-D at 0.5 kg/ha must be applied not later than 40 DAS to kill dhaincha.
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1.3.6 OUAT, Bhubaneswar
Weed management in direct-seeded rice
Significance: Direct-seeded rice (DSR) is gaining popularity in the state of Odisha as it
eliminates many farm operations like nursery raising, puddling and transplanting, thereby
reducing the cost of production. Heavy weed infestation is the major bottleneck in the production
of the direct-seeded rice. The losses may range in between 50-100%, depending on the severity
of the weed problems. Farmers use some pre-emergence herbicide to control the weeds. But it is
difficult to raise weed-free DSR with the application of only one herbicide. Therefore, an effective
combination of one pre and post-emergence herbicide application is warranted for weed control in
these situations.
Technology: Apply pendimethalin 1.0 kg/ha pre-emergence fb bispyribac-Na 25 g/ha at 20 DAS.

Pendimethalin 1.0 kg fb bispyribac-Na 25 g/ha

Weedy condition

Applicability: All direct-seeded rice growing area of the Odisha state.
Economic benefits: Highly beneficial under non-availability of labour during peak period of crop
growth and helping in eliminating the weeds which are morphologically similar to rice.
Impact: Highest net return and B:C ratio of ` 18900/ha and 1.78 were obtained from application
of pendimethalin 1.0 kg fb bispyribac-Na 25 g/ha.
Precautions: The pre-emergence herbicide should be applied within 2 days of sowing of crop or
24-48 hrs after cessation of rain and the post-emergence herbicide at 20 DAS.
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1.4 System of Rice Intensification (SRI)
1.4.1 PJTSAU, Hyderabad
Weed management in SRI/ drum-seeded rice
Significance: System of rice intensification (SRI)/drum-seeded rice (DSR) holds promise for the
rice growing regions of the Andhra Pradesh and Telangana states, especially in middle and tailend reaches of the canal commands, tank command areas and small-irrigation projects in view of
the significant savings in water and higher yields. However, weed management is a crucial factor
for achieving desired results, as the soil will be maintained at saturated state during most of the
crop growth period which provides relatively more favorable conditions for the weeds to be
established compared to conventional transplanted rice. Hence, identification of cost-effective,
efficient weed management strategies is very essential for popularizing this technology.
Technology: Apply pyrazosulfuron-ethyl 25 g/ha as pre-emergence (3-5 DAT) fb mechanical
weeding/ hand weeding at 35-40 DAT for effective weed control in SRI.

Weedy check
Pyrazosulfuron 25 g/ha at 5 DAS
Weed management in drum-seeded rice

Weedy check

Pyrazosulfuron 25 g/ha at 5 DAS
Weed management in SRI

Applicability: This technology is suitable for SRI, drum-seeded rice grown in Andhra Pradesh
and Telangana states.
Economic benefits: This technology helps in establishment of the crop in weed-free condition
and also saves 25-30 labour days/ha. Economic value of this saving could be ` 6250-7500/ha.
Impact: The area under drum-seeded rice has increased to more than 1.0 lakh ha in both the
states and this recommendation is widely adopted by the farmers in view of the weed control
efficacy and cost-effectiveness.
Precautions: Herbicide dose and time of application should be done as per the recommendation.
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1.4.2 VB, Sriniketan
Integrated weed management in rice under SRI
Significance: Rice is grown normally as transplanted crop in West Bengal. Transplanting is done
in the month of July which necessitates raising of nursery bed one month earlier. The alternative
method of rice establishment i.e. SRI (System of Rice Intensification) is gaining popularity and
spreading in different rice growing areas. This system offers several advantages like earlier
transplanting, earlier crop maturity by 7-10 days and often higher yield and profit with less water.
One of the important requirements of SRI is assurance of root aeration. Only the use of herbicide
may not be sufficient both for root aeration and weed control point of view. Again only mechanical
weeding may encourage some weeds which propagate vegetatively. In this perspective
integrated use of pyrazosulfuron-ethyl and cono-weeder was found promising for effective weed
control under SRI.
Technology: Integrated use of pyrazosulfuron-ethyl at 25 g/ha (PE) fb mechanical weeding
(cono-weeder) in rice under SRI.

Integrated use of pyrazosulfuron-ethyl at 25 g /ha fb cono-weeder under SRI

Applicability: Technology is applicable under SRI where assured water supply and controlled
water management is possible.
Economic benefits: By adopting this technology farmers get on an average 790 kg/ha extra rice
grain yield with a net benefit of ` 10,530/ha.
Impact: The technology is time and cost effective and sustainable in management of natural
resource point of view. Timely weed management by this technology checks the loss of water and
nutrient removed by the weeds, and thus increases water and fertilizer use efficiency. Higher
income from this technology and increased opportunity to be engaged in other sectors for
additional earnings, have improved the socio-economic condition of the farmers.
Precautions: Maintenance of proper depth of water is essential at the time of application of
herbicide and cono-weeder. Application of herbicide with proper dose, methods and at right stage
of crop growth should be ensured.
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1.5 Specific weed problems in rice
1.5.1 KAU, Thrissur
Control of Echinochloa spp.
Significance: Echinochloa (commonly known as barnyard grass, jungle rice etc.) is the most
serious grass weed in rice fields of Kerala. Different species of Echinochloa are seen in Kerala,
adapted to different agro-climatic conditions. E. colona is typical of upland and semi-dry rice,
whereas E. crus-galli and E. glabrescense are seen in low land rice. E. stagnina is predominant in
the back water regions where tidal action results in intrusion of saline water from the sea. As these
weeds mimic rice seedlings, it is not easy to control them by manual weeding. Moreover, there is
acute shortage of labourers, and the labour charges are very high preventing large scale hand
weeding. Therefore, herbicidal control seems to the viable option.
Technology: Post-emergence application of the following herbicides should be done for effective
control of Echinochloa spp.
a.i. (g/ha)

Commercial product (dose/ha)

Cyhalofop-butyl

80 100

800 - 1000 ml

15 – 20 DAS

Fenoxaprop -p-ethyl

60.38

875 ml

20 – 25 DAS

Bispyribac-Na

25

250 ml

15 – 20 DAS

Azimsulfuron

35

70 g

15 – 20 DAS

Penoxsulam

25

100 ml

15 – 20 DAS

Herbicide

Time of application

Cyhalofop applied plot vs unsprayed control

Applicability: The technology is applicable to all methods of rice culture (Dry-seeded, wetseeded and transplanted). No serious phytotoxicity is noticed on rice seedlings.
Economic benefits: Farmer can save about `10000 – 15000, on the expenses for weed control.
In addition, the increase in grain yield of rice will be worth ` 30000 – 50000/ha.
Impact: For effective control of Echinochloa spp. at affordable cost and without any adverse
effect on rice, almost 70 - 75% of the rice farmers have adopted this technology.
Precautions:
1. Apply the herbicide at correct stage and correct dose.
2. Cyhalofop and fenoxaprop are effective against grass weeds only. For controlling sedges and
broadleaved weeds follow up application of a suitable herbicide is needed.
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1.5.2 KAU, Thrissur
Control of Leptochloa chinensis
Significance: Leptochloa chinensis (Chinese sprangletop) has become a major problem weed in
rice during the recent years. Till a decade back, it was a problem only in the soils of alkaline pH, but
during the last few years it is seen invading the rice fields of acid soils, which constitute the major
portion of rice area in Kerala. The weed mimics the rice crop during early stages, hence it was
found difficult to manage by hand weeding.
Technology: Post-emergence application of the following herbicides should be done for effective
control of Leptochloa chinensis.
Herbicide

a.i. (g/ha) Commercial product (dose/ha)

Time of application

Remarks

Cyhalofop-butyl

100

1000 ml

15 – 20 DAS

V ery effective

Fenoxaprop-p -ethyl

60.38

875 ml

20 – 25 DAS

V ery effective

Azimsulfuron

35

70 g

15 – 20 DAS

70 - 80%

Penoxsulam

25

100 ml

15 – 20 DAS

Partial control

No weed control by bispyribac-Na

Total weed control by Cyhalofop fb Almix

Applicability: The technology is very effective for selective control of Leptochloa chinensis in rice
fields.
Economic benefits: Compared to manual weed control (approximate cost: ` 35000/ha), this
technology is very cost effective (cost ` 5000/ha). Moreover, manual weed control is difficult to
practice on time, due to shortage and high wages for labourers.
Impact: The farmers have successfully adopted the technology and are expressing satisfaction.
Precautions: The herbicides, cyhalofop and fenoxaprop are effective against grass weeds only,
including Leptochloa chinensis. For a field with mixed flora of weeds, a follow-up application with a
herbicide effective against sedges and broadleaved weeds is essential to get control of all weeds.
On the contrary, azimsulfuron and penoxsulam are effective against sedges and broadleaved
weeds also, although they do not give 100% control of Leptochloa chinensis. Therefore, in areas
where Leptochloa is not the main problem, these broad spectrum herbicides should be preferred.
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