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ABSTRACT

Aim: The aim of the study is to compare different selective herbicides along with hand weeding for the yield of
direct wet seeded rice. Materials and Methods: The experimental land was 2023 square meter. Selective
Herbicides such as novel oxadiazon and bispyribac sodium were used for the study. The sample size is 20 for
each herbicide and a total of 40 samples. G-power with 80 %, threshold 0.05 and confidence interval 95 % were
done using online sample size test calculators. Results: The combination of different herbicides such as
bispyribac sodium and novel oxadiazon resulted in control and elimination of weeds and increased yield. The
statistical significance was 0.005 which is less than (P < 0.05) for yield and herbicides and are statistically
significant. The herbicide application of oxadiazon has produced good yield for direct wet seeded rice.
Conclusion: From the results, novel oxadiazon along with hand weeding increased the crop yield, when
compared to the application of bispyribac sodium.

Keywords: Direct Wet Seeded Rice, Novel Oxadiazon, Selective Herbicides, Weed management, Bispyribac
sodium, Yield Analysis.

Introduction:

Rice is one of the important cereals
and staple food for the people of India. 25
% of world rice production is developed
from India. By 2040, 96 million tons of
rice should be produced for the rice
demand (Dong et al. 2017) . The major
challenge with meeting the rice demand is
to use less water and labor sensitivity. This
challenge can be overcomed with Direct
Wet Seeded Rice (DWSR) (Farooq et al.
2011) . Wet seeded rice is a method, where
the rice production consumes less water. It
also increases rice production and effective

use of all the resources (Ala et al. 2003).
The application of herbicides is to control
weeds. Weeds also grow simultaneously
with the crop, thereby the major crop
production is reduced by 50-90 %.
Integrated weed management should be
practiced for rice production with effective
herbicides (Xu et al. 2019).

There are 108 research articles
published in Google Scholar and 130
articles published in Science Direct for
direct wet seeded rice. A comparison study
was done between a wet seeded rice ratoon
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rice system with a transplanted rice ratoon
rice system. In which, wet seeded rice
ratoon ratoon rice system produced a grain
yield analysis of 12.4 -15.7 t/ha. Their
studies concluded that wet seeded rice was
comparable to that of transplanted rice
(Hayashi et al. 2007). The weeds
infestation in the yield analysis of rice
plants can be effectively increased by
chemical herbicides (Nachimuthu et al.
2007). Combination of different selective
herbicides can effectively control and
destroy the weed structures. There are pre
emergence herbicides such as oxadiazon,
butachlor, pendimethalin which provide
effective control of weeds (Moody 1992).
Many research articles showed that pre-
emergence and postemergence selective
herbicides are very efficient to control the
mass of weeds (Farooq et al. 2011).
Productivity of wet seeded rice was 13.4
% compared to dry seeded rice of only
11.6 % and also wet direct seeded rice
produced more grain yield analysis
(Bhuiyan et al. 2017). This study
“Nitrogen Application in Direct Wet-
Seeded Rice under Alternate Wetting and
Drying Irrigation Condition: Effects on
Grain Yield, Dry Matter Production,
Nitrogen Uptake and Nitrogen Use
Efficiencies” (Bhuiyan et al. 2017)is the
best study from the above studies.

Our team has extensive knowledge
and research experience that has translate
into high quality publications(Bhavikatti et
al. 2021; Karobari et al. 2021; Shanmugam
et al. 2021; Sawant et al. 2021;
Muthukrishnan 2021; Preethi et al. 2021;
Karthigadevi et al. 2021; Bhanu Teja et al.
2021; Veerasimman et al. 2021; Baskar et
al. 2021) Based on the above literature
studies, the use of different herbicides to
control weeds and maximum crop yield

can be achieved by proper weed
management practices. Weeds can be
controlled and maximum vyield of rice is
achieved. Hence, the aim of this study is to
compare different herbicides along with
hand weeding to improve rice crop yield
by applying herbicides subsequently.

Materials and methods

The experiment was done at
Saveetha farm house, Saveetha Institute of
Medical and  Technical  Sciences
(SIMATYS), Saveetha  School of
Engineering, Chennai. The control group
is oxadiazon and the experimental group is
bispyribac sodium. The sample size was
20 for novel oxadiazon herbicide and 20
samples for bispyribac sodium. The pretest
analysis was done using a sample size test
calculator with G-Power 80 %, threshold
0.05 and confidence interval 95 % (D.
Wang and Barabasi 2021).

Herbicides such as  novel
oxadiazon and bispyribac-sodium were
purchased from online platforms. The
experimental land was 2,023 square meter.
The experiment was done with split plot
arrangement, with a main plot for
experiments and sub plot for cultivation.

For direct wet seeded rice
(DWSR), initial land preparation was done
by wusing a tractor attached with a
cultivator and the field was layered with
water. Seeds were soaked for 1 day in fiber
sacks to germinate. They are sown in
fields for germination of seedlings. The
duration of seedlings takes 25 days on
black soil. Seedlings plotted in the selected
field. Fig 1 shows the yield of direct set
seeded rice.

Weed control was done using novel
oxadiazon and bispyribac-
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sodium.Oxadiazon and bispyribac
herbicide applied at the rate of 1 lit/acre,
adding 200 lit of water using a knapsack
sprayer to eliminate weeds which were
observed after 25 days of cropping.
Selective Herbicides along with manual
hand weeding were used as weed control
methods (Sheehy and Mitchell 2015).

Statistical Analysis

The statistical analysis was done
using SPSS v.26. The statistical analysis
was used to calculate the mean, standard
deviation, standard error and significant
difference. 20 samples were analyzed in
each group. 95% confidence level with p =
0.05. Herbicides along with hand weed
were the independent variables and crop
yield was the dependent variable.
Independent sample t-test was used to
analyze the output of this experiment (D.
Wang and Barabasi 2021).

RESULTS

Table 1 shows the different
herbicides of novel oxadiazon and
bispyribac sodium, the yield is 80 g/plant
for novel oxadiazon. Table 2 shows the
group statistics of growth by use of
herbicides with a mean of 80 for novel
oxadiazon and 70 for bispyribac-sodium.
Table 3 shows the independent sample test
with significance value 0.005 which is less
than 0.05 and are statistically significant.
Fig 2 shows the comparison of herbicides
with that of yield with 95 % confidence
interval and +/- 1 standard deviation.

DISCUSSION

From the results, it shows that
yield is 80 g/plant higher by the use of
novel oxadiazon herbicides. Whereas,
bispyribac sodium recorded 70 g/plant.
This difference can be due to the better

control of weeds and nutrient absorption
provided by oxadiazon herbicide.

From the bar chart Fig 2, it shows
that the mean value for oxadiazon is 79.6
and for bispyribac sodium is 69.3.
Independent sample t-test for yield gives
statistical significant difference is p =
0.005 and less than probability level of
0.05. Bispyribac-sodium and Oxadiazon
are the chemicals used for increasing the
yield. In use of herbicides with novel
oxadiazon and  bispyribac  sodium,
oxadiazon is shown to be a better yield
(Goodman 1980). The highest grain yield
obtained from the weed management
might be attributed to the highest values of
total and effective tillers, fertile grains and
the lowest values of non-effective tillers
and sterile grain. The above two studies
have similar findings with this study (Chen
et al. 2021). The above two studies are
similar to our study. Herbicides are the
most cost-effective weed management
control method in wet-seeded rice but
there is a need to reduce the almost total
reliance on them for weed management
control. A crop establishment method
plays an important role in weed
management emergence (Devkota et al.
2022). Weed management infestation is
the major threat to rice. Weeds with their
high adaptability and faster growth
dominate the plant growth and reduce the
yield of the crop. These weeds could be
controlled through various methods.
Manual methods are very common but
cost intensive (Z. Wang et al. 2018).
Herbicides when applied alone are
economical. Therefore, presently there is a
need to use high efficacy herbicides like
novel oxadiazon to increase the yield. The
above two studies did not correlate with
our study.
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The limitations of this is use of pre
and post emergence herbicides to control
weeds and increase yield. The scope of
this study is to control the weeds and
improve the soil nutrient absorption. Seed
coating, seed priming are advanced
techniques in which the seeds can be
adapted to any climatic conditions.

CONCLUSION

This present study was
experimentally done to compare the
different types of herbicides along with
hand weeding in rice crop yield. The
results revealed that the application of
herbicides along with hand weeding
controlled the weeds and improved the
crop yield of direct wet seeded rice. The
statistical significance was 0.005 which is
less than (P < 0.05) for yield and
herbicides and are statistically significant.
Thus this study can be concluded in such a
way that oxadiazon along with hand
weeding is efficient over bispyribac
sodium to control weeds and to improve
soil nutrients which plays a crucial role in
development of crop yield.
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Tables and Figures

Table 1. The herbicides application such as oxadiazon and bispyribac sodium along with
hand weeding to improve the yield and control of weeds. The crop yield was recorded as 80
g/plant for novel oxadiazon followed by bispyribac sodium 70 g/plant.

Trial number

Yield (g/plant)

Oxadiazon Bispyribac sodium
1 80 70
2 81 68
3 78 71
4 79 69
5 82 71
6 77 71
7 79 70
8 80 68
9 82 67
10 78 68
11 80 70
12 81 68
13 78 71
14 79 69
15 82 71
16 77 71
17 79 70
18 80 68
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Table 2. Group statistics of crop yield and treatment methods shown in the below tabulation.
The mean value for yield was 79.6 for oxadiazon and 69.3 for bispyribac sodium. Standard
deviation is 51.10 for novel oxadiazon and 25.46 for bispyribac sodium.

Herbicides Treatment N Mean Std.deviation | Std.error mean
Oxadiazon T1 20 79.6 51.10 11.42
Bispyribac T2 20 69.3 25.46 5.69

(Na)

Table 3. Independent sample test for crop yield in which, the statistical significance was
0.005 which is less than (P < 0.05) for yield and herbicides and are statistically significant.

Hypothesis F Sig t Std.Error Confidence interval of the
difference difference
Lower Upper
Yield
Equal 3.770 | 0.005 | 15.27 12.76 169.15 220.84
variances
assumed
Equal - - 15.27 12.76 168.84 221.15
variances
not
assumed

Fig 1. Yield of wet seeded rice by oxadiazon
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Fig. 2. Comparison of treatment T1 oxadiazon and T2 bispyribac in which the X-axis is yield

and Y-axis is mean values. It shows the error bars with 95% confidence interval and +/- 1
standard deviations.
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