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INTRODUCTION

Most rice growers in coastal belt of West
Bengal have no other option but to go for rice
cultivation in kharif season under lowland
situations, representing about 17% of'total rice
area of this state (Banerjee et al. 2018).
Weeds are the predominant barrier to direct
seeded rice production in rainy season (Biswas
et al. 2020). Bengal farmers traditionally
practice hand weeding which is labour and cost
intensive. On contrary, the herbicidal
application saves time as well as cost. But
continuous application of single herbicide
facilitates shifting of dominant weed flora and
the development of resistant biotypes against
the particular herbicides (Kundu ez al. 2020 a,
b). Therefore, sequential or tank-mix
application of various post-emergence
herbicide would be a good option to control
the heavily diversified weed flora in direct
seeded rice (Ghosh et al. 2016). This study
was undertaken to compare the performance
of different post-emergence herbicides,
mechanical and cultural weeding on weed
control efficiency and hybrid rice (cv. PAN
2423) productivity in coastal belt of West
Bengal.

Materials and Methods

The Field experiment was conducted at
Regional Research Station (coastal saline
zone), Bidhan Chandra Krishi Viswavidyalaya,
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Kakdwip, South 24 Parganas, West Bengal
during rainy season of 2017-18 and 2018-19.
The farm is situated at 22°40" N latitude, 88°18"
E longitude and 7 m above mean sea level.
The soil was clayey in nature, neutral pH,
having medium N, P and rich in K. The trials
were laid out in a randomized block design with
eight weed control treatments [T1, glyphosate
41 EC at 0.75 kg/ha at 10 days before sowing,
T2, butachlor 50 EC at 1.5 kg/ha at 3 days
after sowing (DAS), T3, bensulfuron-methyl
+ pretilachlor 66.60 GR at 0.06 + 0.06 kg/ha
at 15 DAS; T4, T1 fb T2; TS, T1 fb T3; T6,
hand weeding at 20 and 40 DAS; T7, cono
weeder and T8, control or weedy check] with
three replications. The individual plot size was
5 x 4 m. Herbicides were applied with
knapsack sprayer fitted with flat fan nozzle
by dissolving in 500 liters water per hectare.
Other management practices were applied on
hybrid rice (cv. PAN 2423) followed standard
package and practices. Bio-efficacy was
recorded by accounting numbers and dry
weights of weed flora by random placing of
quadrate 0.5%0.5 m. Rice yield was determined
from the net plot area (12 m? excluding the
border area).

As wide variation existed in data on weed
density were transformed through square-root
(method before analysis of variance. All the
collected data were analyzed statistically by
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the analysis of variance (ANOVA) technique
using the STAR Software version 2.0.1 of
International Rice Research Institute,
Philippines, 2013. The differences between
treatments means were tested on the
significance level of p d”0.05.

Result and Discussion

The experimental field was infested with
the following weed flora, namely Echinochloa
colona (30%), Cyperus iria (20%), Marsilea
quadrifoliata (25%) and Ludwigia parviflora
(25%) during both the years of study, before
and after herbicide application. Maximum and
minimum weed population and dry weight were
recorded in weedy check and hand-weeded
plot respectively. Among the herbicidal
treatments, application of glyphosate 41 EC at
0.75 kg/ha at 10 days before sowing followed
by bensulfuron-methyl + pretilachlor 66.60 GR
at 0.06 + 0.06 kg/ha at 15 DAS resulted in
minimum weed count at 60 DAT, irrespective
of weed species (Table 1). Similar findings
were also reported by Ghosh ef al. (2016) who
opined that the collective impact of herbicides
inhibits the initial weed seed germination and
subsequent weed growth at later stage in rice
field. Least weed density irrespective of grass,
sedge and broadleaf with herbicide mixture at
different crop growth stages was also reported
by Banerjee et al. (2017). In the present study,
however, least weed dry weight (13.10 g/m?)
was recorded in the plot treated with butachlor
50 EC at 1.5 kg/ha at 3 DAS, which had no
significant difference with weed dry weight
obtained by combined application of glyphosate
41 EC at 0.75 kg/ha at 10 days before sowing
followed by bensulfuron-methyl + pretilachlor
66.60 GR at 0.06 + 0.06 kg/ha at 15 DAS
(Table 1). Sequential or mixed application of
herbicides is the most prominent and effective
option than the use of single herbicide, most
particularly in complex grass and broadleaf
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weed infestation in rice fields (Singh et al.
2006). Application of glyphosate effectively
control the weeds including Cyperus spp.
before puddling resulted in lesser weed density,
dry weight and ultimately higher weed control
efficiency in transplanted paddy (Manisankar
et al. 2019). As compared to control plots
(weedy), the maximum reduction in weed dry
matter was recorded in hand-weeded plots,
closely followed by the plots receiving
butachlor 50 EC at 1.5 kg/ha at 3 DAS, as
estimated by weed control efficiency of
herbicidal treatments. Previously, Singh et al.
(2016) showed better performance with the
application of butachlor at 2 kg/ha in respect
to minimum weed dry matter accumulation and
maximum dry matter reduction.

Amongst the tested herbicides, the plots
receiving glyphosate 41 EC at 0.75 kg/ha at
10 days before sowing followed by
bensulfuron-methyl + pretilachlor 66.60 GR at
0.06 +0.06 kg/ha at 15 DAS produced hybrid
rice with higher yield components (300 panicle/
m? and 2.25g panicle weight, respectively)
(Table 1). The same treatment combination
registered the significantly highest grain yield
(4.58 t/ha), comparatively lower than grain
yield obtained in hand-weeded plot. However,
the highest B:C ratio was obtained with same
treatment combination which might be due to
the low cost involvement in weed control
practice (Table 1). On other hand, the lowest
grain yield with poor economic return was
recorded from control plots (weedy check), as
there was huge competition between hybrid
rice and predominant weeds for essential
growth factors (moisture, nutrients, sunlight
etc.). Our results are in good conformity with
Singh et al. (2008) who reported maximum rice
productivity along with good economic viability
from the plot treated with sequential application
of non-selective and selective herbicide at
proper time rather than single application.
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Concluision

The diverse weed-flora in direct seeded
hybrid rice was effectively controlled by the
combined application of glyphosate 41 EC at
0.75 kg/ha at 10 days before sowing followed
by bensulfuron-methyl + pretilachlor 66.60 GR
at 0.06 + 0.06 kg/ha at 15 DAS. This superior
treatment may be recommended as it recorded
maximum yield and profitability than any other
tested chemical or cultural or mechanical weed
control measures in direct seeded hybrid rice
cultivation in coastal Bengal.
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