/R

RESEARCH ARTICLE https://doi.org/10.58297/HRQE7311
Response of Seedling Root Dip Treatments against Yellow Stem Borer,
Scirpophaga incertulas (Walker) Infesting Rice Crop

Parth B. Patel’, Patil VA, Mungra KS and Gami MR
Main Rice Research Centre, NAU, Navsari-396450, INDIA

*Corresponding author Email: parth1188007@gmail.com

Received: 17" January, 2025; Accepted: 2" March, 2025
Abstract

The experiment was conducted at the Main Rice Research Centre, Navsari Agricultural University, Navsari,
Guyjarat during kharif2021,2022 and 2023 to effectively manage the Scirpophaga incertulas (Walker) infesting
rice. The experiment consists of twelve treatments including a combination of seedling root dipping and foliar
application. The overall data revealed that all insecticidal treatments significantly reduced the incidence of
YSB (dead hearts and white ears) than the untreated control. Treatment Thiamethoxam 25 WG (root dipping)
+ Chlorantraniliprole 0.40 GR (field application) was found most effective (5.79 % dead heart and 12.23 %
white earhead) followed by treatment Thiamethoxam 25 WG (root dipping) + Flubendiamide 0.70 GR (field
application) (9.05 % dead heart and 13.34 % white earhead) in terms of management of yellow stem borer of
rice and also registered highest yield of rice seed 5.23 and 5.10 t/ha, respectively. Furthermore, the seedling
root dip in the insecticidal solution absorbs a good amount of insecticide which is translocated in the plant and
controls the yellow stem borer damage. The same treatments also show the below quantification level residues
at the time of harvest; thus, this is the safe practice with respect to the environment and health.
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Introduction rice yield losses due to YSB has been estimated as
20-70 per cent (Catling et al., 1987, Chellaiah et al.,

Biotic stresses like insect pests, diseases and weeds ]
1989). Stem borer larvae after emerging from the egg

cause serious yield losses in rice. About 20-40% of

the world’s potential crop production is lost annually mass enter the tiller to feed inside it and damage the

. central whorl that turns brownish and dries resultin
because of the effects of weeds, pests and diseases W W Hime

(Anonymous, 2008). Near about 300 species of in “dead hearts”. The affected tillers do not grow

. . . furth . At th ti t th
insect pests attack the rice crop at different stages of urther and dry up ¢ reproductive stage, the

crop growth and among them, only 23 species cause damage is characterized by whitish, erect and chaffy
notable damage (Pasalu and Katti, 2006). Among these

insect pests, yellow stem borer (YSB), Scirpophaga

panicles called, “white ears” (Sarao and Kaur, 2014).
The tender seedlings, most of the time not fully
incertulas (Walker) is one of the most destructive esta.lbllshed, suffer s‘ever'e insect .attack as a re‘sult of
which re-transplanting is sometimes needed instead
of gap-filling (Rajamani et al., 1984). Though efforts

were made by researchers at different times to control

and widely distributed monophagous insect pests in
all rice-growing regions of Asia (Listinger, 1979)
and India (Chellaiah et al., 1989). It has attained the
number one pest status and attacks the rice crop at
all growth stages (Pasalu et al., 2002). The extent of

this pest a suitable economic as well as effective
method is yet to be worked out to control this pest.
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Materials and Methods
Experimental site

The experiment was conducted during the Kharif
season of 2021, 2022 and 2023 at the Main Rice
Research Centre, Navsari Agricultural University,
Navsari, Gujarat, India. It lies between 20.9248° N
and 72.9079° E and the elevation is 9 m above the
mean sea level, almost near to the sea and is a high
rainfall zone. In the experiment, rice variety GR-11
was sown in the well-prepared rice nursery on the
2" week of July during the year 2021 to 2023. The
nursery was raised as per recommended agronomic
practices. The evaluation of the bio-efficacy of certain
newer insecticides through seedling root dip and field
application combination was done in a randomized
block design (RBD) with 3 replications. Twenty-eight
days old seedlings were transplanted in plot size 5.4 x
3.6 m with spacing 20 x 15 cm in 2™ week of August

Table 1: Details of insecticidal treatments

MR

from 2021 to 2023. All recommended agronomic

practices were followed to raise and maintain good
crop conditions.

Application of insecticides

The experiment consisted of twelve treatments
of a combination of root dip treatments with filed
application with control (Table 1). There were two
seedling root dip treatments with Imidacloprid 30.5
SC @ 0.15 ml/litre and Thiamethoxam 25 WG @
0.40 gm/litre. Roots of seedlings were dipped in these
insecticidal solutions 3 hours before transplanting.
After 30 days of transplanting, Chlorantraniliprole
0.40 GR @ 10 kg/ha, Fipronil 0.60 GR @ 10 kg/
ha and Flubendiamide 0.70 GR @ 15 kg/ha were
applied by field application during all the three years.
Field application of granular insecticides was done
with mixture with sand @ 20 kg/ha for uniform
broadcasting of insecticides into the field.

Tr. Treatment a.i./ha | Quantity required per 10 litres
No. of water
1 |Imidacloprid 30.5 SC (Root dipping) + -40 0.15 ml/lit
Chlorantraniliprole 0.40 GR (Field application) 10 Kg/ha
2 |Imidacloprid 30.5 SC (Root dipping) + Fipronil 0.60 GR| 60 0.15 ml/lit
(Field application) 10 Kg/ha
3 |Imidacloprid 30.5 SC (Root dipping) + Flubendiamide| - 100 0.15 ml/lit
0.70 GR (Field application) 15 Kg/ha
4 |Thiamethoxam 25 WG (Root dipping) +| -40 0.4 g/lit
Chlorantraniliprole 0.40 GR (Field application) 10 Kg/ha
5 |Thiamethoxam 25 WG (Root dipping) + Fipronil 0.60| - 60 0.4 g/lit
GR (Field application) 10 Kg/ha
6 |Thiamethoxam 25 WG (Root dipping) + Flubendiamide| - 100 0.4 g/lit
0.70 GR (Field application) 15 Kg/ha
7 | Chlorantraniliprole 0.40 GR (Field application) 40 10 Kg/ha
8 |Fipronil 0.60 GR (Field application) 60 10 Kg/ha
9 |Flubendiamide 0.70 GR (Field application) 100 15 Kg/ha
10 |Imidacloprid 30.5 SC (Root dipping) - 0.15ml/lit
11 | Thiamethoxam 25 WG (Root dipping) - 0.4 g/lit
12 |Control (Untreated) -
* Root dipping of rice seedlings 3 hrs before transplanting.
* Field application 30 days after transplanting
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Insect sampling

The observations were recorded from each treatment
plot before the application of insecticides and after
every seven-day interval of application. Stem borer
counts were taken on dead hearts or white ears and the
total number of tillers or panicles from 10 randomly
selected hills. The per cent incidence (dead heart or
white ears) was calculated as follows:

No. of dead hearts/white ears
X 100

Total No. of tillers/panicles

Data analysis

The ANOVA of data recorded during the experiment
was made for the insect pests under study and the
calculated ‘F’ was compared with tabulated ‘F’ at
a 5 % level of significance. The significance of the
difference between treatments was judged by CD at a
5 % level of significance. (Gomez and Gomez, 1984).

Record of yield

The harvesting of the crop was done on the first week
of December in 2021, 2022 and 2023 plot-wise.
Threshing and recording of grain yield were done
five days after harvest. The yield per plot subjected to
respective treatments was extrapolated to kilogram per
hectare. The yield data in each treatment was recorded
separately and subjected to statistical analysis to test
the significance of mean yield variation in different
treatments. The per cent increase in yield over control
in various treatments was calculated by using the
following formula.

Per cent increase of yield in treatment over control =

Yield in treatment — Yield in control

X 100
Yield in control

Results and Discussion
First year

All the insecticidal treatments were found significantly
superior to the untreated control in reducing the
infestation of yellow stem borer on rice crops
(Table 2 and Figure 1). The lowest dead heart
(0.50 the
treatment Thiamethoxam 25 WG (root dipping) +
Chlorantraniliprole 0.40 GR (field application) at
30 days after transplanting while, 10.27 and 12.48
per cent dead hearts were recorded from the same

incidence %) was recorded from

treatment at 40 and 50 days after transplanting,
respectively. The same treatment also registered
the lowest white ear-head panicles at the time of
harvesting. Treatment Thiamethoxam 25 WG (root
dipping) + Flubendiamide 0.70 GR (field application)
registered 4.01, 10.17 and 13.08 per cent dead
hearts at 30, 40 and 50 DAT, respectively. The same
treatment registered 15.69 per cent white ear head at
the time of harvesting. Only root dipping treatments
(Imidacloprid 30.5 SC and Thiamethoxam 25 WG)
registered the dead heart damage from 16.45 to 21.13
per cent at 30, 40 and 50 DAT while, 20.94 to 21.02
per cent white ear head incidence and at the time
of harvesting. Meanwhile, treatments of only field
application of insecticides Chlorantraniliprole 0.40
GR, Fipronil 0.60 GR and Flubendiamide 0.70 GR)
registered dead heart damage in the range of 14.85 to
19.88 at 30, 40 and 50 DAT as well as white ear head
damage from 19.05 to 19.38 at the time of harvesting.
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Figure 1: Stem borer damage during Kharif 2021 season
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Table 2: Effect of different treatments on the incidence of stem borer on rice- kharif-2021

SIL Treatments Dead heart incidence (%) White ear head (%)
No
30 40 50 At Harvest
DAT DAT DAT
1 | Imidacloprid 30.5 SC (root dipping) + 7.85 13.73 13.87 17.47
Chlorantraniliprole 0.40 GR
(field application)
2 | Imidacloprid 30.5 SC (root dipping) + 13.09 15.15 14.37 18.41
Fipronil 0.60 GR
(field application)
3 | Imidacloprid 30.5 SC (root dipping) + 12.50 13.45 14.19 17.99
Flubendiamide 0.70 GR
(field application)
4 | Thiamethoxam 25 WG (root dipping) + 0.50 10.27 12.48 15.05
Chlorantraniliprole 0.40 GR
(field application)
5 | Thiamethoxam 25 WG (root dipping) + 11.02 11.47 13.34 16.19
Fipronil 0.60 GR
(field application)
6 | Thiamethoxam 25 WG (root dipping) + 4.01 10.17 13.08 15.69
Flubendiamide 0.70 GR
(field application)
7 | Chlorantraniliprole 0.40 GR 15.71 16.24 14.85 19.05
(field application)
8 | Fipronil 0.60 GR 17.11 17.76 15.72 19.62
(field application)
9 | Flubendiamide 0.70 GR 17.33 17.46 15.44 19.38
(field application)
10 | Imidacloprid 30.5 SC 19.35 19.88 17.03 21.02
(root dipping)
11 | Thiamethoxam 25 WG 20.37 18.99 16.45 20.94
(root dipping)
12 | Control (untreated) 20.86 21.13 17.78 22.09
S.Em. + 1.51 0.95 0.27 0.33
CD at 5% 4.42 2.79 0.80 0.97
CV% 19.60 10.65 3.18 3.07

Figure in parentheses are retransformed values, outside parentheses are Arcsine transformed values Treatment means with the letter(s) in
common are non-significant by DNMRT at 5% level of significance
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Second year

The data presented in Table 3 and Figure 2 indicated
that the lowest dead heart incidence (0.50 per cent)
was recorded from the treatment of Thiamethoxam
25 WG (root dipping) + Chlorantraniliprole 0.40
GR (field application) at 30 days after transplanting
while, 8.02 and 9.25 per cent dead heart incidence
was recorded from the same treatment at 40 and
50 DAT, respectively. The same treatment also
registered the lowest (10.69 %) white ear-heads at
the time of harvesting. This treatment was found
significantly superior to the rest of all treatments.
Treatment Thiamethoxam 25 WG (root dipping) +
Flubendiamide 0.70 GR (field application) registered

7.24, 8.30 and 10.87 per cent dead heart incidence
at 30, 40 and 50 DAT, respectively. The same
treatment registered 12.11 per cent white ear head at
the time of harvesting. Only root dipping treatments
(Imidacloprid 30.5 SC and Thiamethoxam 25 WG
registered the dead heart incidence from 18.41 to
20.92 per cent at 30, 40 and 50 DAT while, 18.02 to
20.59 per cent white ear head incidence at the time
of harvesting. Meanwhile, treatments of only field
application of insecticides (Chlorantraniliprole 0.40
GR, Fipronil 0.60 GR and Flubendiamide 0.70 GR)
registered dead heart damage in the range of 14.46 to
17.09 at 30, 40 and 50 DAT as well as white ear head
damage from 19.09 to 19.37 at the time of harvesting.

Table 3: Effect of different treatments on the incidence of stem borer on rice- kharif-2022

Sl Treatments Dead heart incidence (%) White ear head (%)
No 30 40 50 At harvest
DAT DAT DAT
1 | Imidacloprid 30.5 SC (Root dipping) + 10.76 14.03 12.55 16.17
Chlorantraniliprole 0.40 GR (Field application)
2 | Imidacloprid 30.5 SC (Root dipping) + 13.20 15.51 13.20 17.36
Fipronil 0.60 GR (Field application)
3 | Imidacloprid 30.5 SC (Root dipping) + 12.80 14.85 13.07 16.74
Flubendiamide 0.70 GR (Field application)
4 | Thiamethoxam 25 WG (Root dipping) + 0.05 8.02 9.25 10.69
Chlorantraniliprole 0.40 GR (Field application)
5 | Thiamethoxam 25 WG (Root dipping) + 8.57 10.58 11.01 13.84
Fipronil 0.60 GR (Field application)
6 | Thiamethoxam 25 WG (Root dipping) + 7.24 8.30 10.87 12.11
Flubendiamide 0.70 GR (Field application)
Chlorantraniliprole 0.40 GR (Field application) 15.30 16.63 14.46 18.72
Fipronil 0.60 GR (Field application) 16.19 17.53 15.73 19.37
Flubendiamide 0.70 GR (Field application) 16.70 17.09 15.35 19.09
10 | Imidacloprid 30.5 SC (Root dipping) 19.43 19.37 18.41 20.92
11 | Thiamethoxam 25 WG (Root dipping) 19.79 19.83 18.02 20.59
12 | Control (Untreated) 22.06 21.07 20.70 23.17
SEm+| 0.51 0.50 1.01 0.42
CD at 5% 1.59 1.47 2.96 1.22
CV% | 13.62 11.68 14.19 7.78
Figure in parentheses are retransformed values, outside parentheses are Arcsine transformed values. Treatment means with the letter(s) in
common are non-significant by DNMRT at 5% level of significance
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Figure 2: Stem borer damage during Kharif 2022 season

Third year

Combinations of different insecticides were tested
against rice yellow stem borer as root dipping and then
foliar spray after 30 days of transplanting (Table 4
and Figure 3). All the treatments were found effective
against control. The lowest dead heart incidence (0.50
%) was recorded from the treatment Thiamethoxam

25 WG (root dipping) + Chlorantraniliprole 0.40
GR (field application) at 30 DAT while, 8.41 and
10.23 per cent dead heart incidence was recorded
from the same treatment at 40 and 50 days after
transplanting, respectively. The same treatment also
registered the lowest (10.95 %) white ear-heads at
the time of harvesting. This treatment was found
significantly superior to the rest of all treatments.
Treatment Thiamethoxam 25 WG (root dipping) +
Flubendiamide 0.70 GR (field application) registered
6.22, 9.35 and 12.27 per cent dead heart incidence at
30, 40 and 50 DAT, respectively. The same treatment
registered 12.23 per cent white ear head at the time of
harvesting. Only root dipping treatments (Imidacloprid
30.5 SC and Thiamethoxam 25 WG) registered dead

Table 4: Effect of different treatments on the incidence of stem borer on rice-kharif-2023

SIL. Treatments Dead heart incidence (%) White ear head (%)
No 30 40 50 At harvest
DAT DAT DAT
1 |Imidacloprid 30.5 SC (Root dipping) + 10.45 14.85 14.07 16.09
Chlorantraniliprole 0.40 GR (Field application)
2 |Imidacloprid 30.5 SC (Root dipping) + 12.73 16.89 14.63 17.39
Fipronil 0.60 GR (Field application)
3 |Imidacloprid 30.5 SC (Root dipping) + 12.99 16.58 14.51 17.07
Flubendiamide 0.70 GR (Field application)
4 | Thiamethoxam 25 WG (Root dipping) + 0.50 8.41 10.23 10.95
Chlorantraniliprole 0.40 GR (Field application)
5 | Thiamethoxam 25 WG (Root dipping) + 9.63 12.09 13.56 13.71
Fipronil 0.60 GR (Field application)
6 | Thiamethoxam 25 WG (Root dipping) + 6.22 9.35 12.27 12.23
Flubendiamide 0.70 GR (Field application)
Chlorantraniliprole 0.40 GR (Field application) 16.70 18.06 14.96 18.91
8 | Fipronil 0.60 GR (Field application) 17.64 19.05 17.43 19.75
Flubendiamide 0.70 GR (Field application) 17.43 18.21 16.89 19.47
10 |Imidacloprid 30.5 SC (Root dipping) 20.48 20.61 19.35 21.69
11 | Thiamethoxam 25 WG (Root dipping) 20.19 20.23 18.68 21.17
12 | Control (Untreated) 2291 22.86 21.51 24.28
SEm+| 0.55 0.60 1.41 0.38
CD at 5% 1.70 1.78 2.83 1.12
CV%| 15.17 13.02 12.66 7.60
Figure in parentheses are retransformed values, outside parentheses are Arcsine transformed values. Treatment means with the letter(s) in common
are non-significant by DNMRT at 5% level of significance
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heart incidence from 19.35 to 20.48 per cent at 30, 40
and 50 DAT while, 18.68 to 20.23 per cent white ear
head incidence at the time of harvesting. Meanwhile,
treatments of only field application of insecticides
(Chlorantraniliprole 0.40 GR, Fipronil 0.60 GR
and Flubendiamide 0.70 GR) registered dead heart
damage in the range of 14.96 to 19.05 at 30, 40 and
50 DAT as well as white ear head damage from 18.91
to 19.75 at the time of harvesting.
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Figure 3: Stem borer damage during Kharif 2023 season

Pooled result

The pooled result (Table 5) indicates that the
treatment Thiamethoxam 25 WG (root dipping) +
Chlorantraniliprole 0.40 GR (field application) was
found statistically superior to the rest of the treatments
and efficiently controlled the dead heart damage as
well as the white ear head damage (5.79 % and 12.23
%). Treatment Thiamethoxam 25 WG (root dipping)
+ Flubendiamide 0.70 GR (field application) was
also found to be the second best treatment to manage
the paddy stem borer damage (9.05 % and 13.34 %)
throughout all periods and the same treatment was
also statistically at par with treatment T1. Treatment
T3 recorded 11.24 and 14.58 percent dead hearts and
white ear head damage which was better than treatment
T4 which recorded 12.43 and 16.58 per cent damage
for the same. The rest of the treatments recorded 13.88
to 19.32 per cent dead heart damage while 17.27 to
21.21 per cent white ear head damage which was
superior to the control treatment. Mayabini, (2001)
also reported that effective control of yellow stem

borer by seedling root dip of Rabi rice in Chlorpyrifos
0.02 % emulsion before transplanting irrespective
of the varieties would be more economical and
beneficial to farmers. Sharma et al., (2018) reported
that Fipronil 5 % + Buprofezin 20 EC, a combination
of both Phenyl pyrazole + Chitin synthesis inhibitor
most effective followed by Indoxacarb 10 % +
Thiamethoxam 10 WG, a combination of systemic
and contact insecticide was second most effective in
the management of YSB. This will enhance the choice
of farmers in selecting the combination of insecticides
from different groups of insecticides and can play an
important role as an alternative to sole and same mode
of action already recommended for the management
of YSB on rice crop.

Yield

The results (Table 6 and Figure 4) indicated that the
highest rice grain yield was obtained from treatment
T6 (5.23 t/ha) which was at par with treatment T4
(5.10 t/ha) and treatment T3 (5.08 t/ha). Treatments
T1, TS and T2 registered 4.56, 4.56 and 4.44 t/ha,
respectively which were statistically at par with each
other. The rest of the treatments recorded the rice
grain yield from 4.12 to 2.64 t/ha except control which
registered the lowest rice grain yield (2.59 t/ha). A
similar trend was also observed during the individual
years 2021, 2022 and 2023. There is no significant
effect on rice straw yield during the individual years
as well as pooled over periods.

Rice grain & straw yield

6.31 6.18 6.21 6.28 6.19

‘ ‘ SOI‘ 51‘ ‘
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Figure 4: Effect of different treatments on yield of rice grain
and straw due to stem borer incidence
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Table 5: Response of different treatments on the incidence of stem borer of rice (Pooled over periods of

2021-2023)
Sr Treatments Pooled over period Overall Pooled
No dead heart incidence (%) Pooled | WEH (%)
30 40 50 At harvest
DAT DAT DAT
1 |Imidacloprid 30.5 SC (Root dipping) + 9.68 14.09 13.50 12.43¢ 16.58°
Chlorantraniliprole 0.40 GR (Field application) (3.01) (5.80) (5.25) (4.69) (7.85)
2 |Imidacloprid 30.5 SC (Root dipping) + 13.00 15.85 14.07 14.31 17.72¢¢
Fipronil 0.60 GR (Field application) (4.99) (7.21) (5.67) (5.96) (8.94)
3 | Imidacloprid 30.5 SC (Root dipping) + 12.76 14.96 13.92 13.88« 17.27
Flubendiamide 0.70 GR (Field application) (4.73) (6.52) (5.57) (5.61) (8.50)
4 | Thiamethoxam 25 WG (Root dipping) + 0.50 6.23 10.65 5.792 12.232
Chlorantraniliprole 0.40 GR (Field application) (0.00) (2.27) (3.42) (1.90) (4.35)
5 | Thiamethoxam 25 WG (Root dipping) + 9.74 11.35 12.64 11.24¢ 14.58°
Fipronil 0.60 GR (Field application) (2.69) (3.72) (4.66) (3.69) (6.11)
6 | Thiamethoxam 25 WG (Root dipping) + 5.82 9.27 12.07 9.05%® 13.34
Flubendiamide 0.70 GR (Field application) (1.36) (2.45) (4.24) (2.68) (5.16)
7 |Chlorantraniliprole 0.40 GR (Field application) 15.90 16.98 14.76 | 15.88% 18.89¢%f
(7.22) (5.59) (6.22) (6.34) (10.14)
8 |Fipronil 0.60 GR (Field application) 16.98 18.11 16.29 | 17.13%f 19.58fn
(8.26) (9.27) (7.59) (8.37) (10.87)
9 |Flubendiamide 0.70 GR (Field application) 17.15 17.59 15.89 | 16.88%f 19.31¢t
(5.74) (6.18) (7.22) (6.38) (10.58)
10 |Imidacloprid 30.5 SC (Root dipping) 19.75 19.95 18.26 19.32f% 21.21t
(11.07) | (11.30) | (9.54) | (10.64) (12.71)
11 | Thiamethoxam 25 WG (Root dipping) 20.11 19.68 17.72 | 19.17¢ 20.90&
(11.46) | (11.00) | (8.99) | (10.48) (12.35)
12 |Control (Untreated) 21.94 21.69 20.00 21.21¢ 23.18!
(13.62) | (13.28) | (11.49) | (12.80) (15.10)
S.Em +| 0.48 0.88 0.61 1.08 0.57
CD at 5%| 147 2.72 1.70 3.31 1.66
YxT| NS NS NS NS NS
CV%| 836 10.37 8.89 13.32 7.48
Figure in parentheses are retransformed values, and outside parentheses are Arcsine transformed values. Treatment means with the letter(s) in
common are non-significant by DNMRT at a 5% level of significance
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Table 6: Effect of different treatments on yield of rice grain and straw due to stem borer incidence

Sr Treatments Paddy Yield (t/ha)

No 2021 2022 2023 Pooled

Grain Straw Grain Straw Grain Straw Grain Straw

1 |Imidacloprid 30.5 SC (Root 4.60 6.47 4.43 6.20 4.63 6.27 4.56 6.31

dipping) +
Chlorantraniliprole 0.40 GR
(Field application)

2 |Imidacloprid 30.5 SC (Root 4.50 6.23 4.27 6.03 4.57 6.27 4.44 6.18
dipping) + Fipronil 0.60 GR
(Field application)

3 |Imidacloprid 30.5 SC (Root 5.10 6.30 5.03 6.07 5.10 6.27 5.08 6.21
dipping) + Flubendiamide
0.70 GR (Field application)

4 | Thiamethoxam 25 WG (Root | 5.23 6.47 5.27 6.13 4.80 6.23 5.10 6.28

dipping) +
Chlorantraniliprole 0.40 GR
(Field application)

5 | Thiamethoxam 25 WG (Root | 4.67 6.43 4.43 5.97 4.57 6.17 4.56 6.19
dipping) + Fipronil 0.60 GR
(Field application)

6 |Thiamethoxam 25 WG (Root | 5.23 6.23 5.47 6.00 5.00 6.27 5.23 6.17
dipping) + Flubendiamide
0.70 GR (Field application)

7 | Chlorantraniliprole 0.40 GR 3.90 6.10 3.70 6.13 3.80 6.33 3.80 6.19

(Field application)

8 |Fipronil 0.60 GR (Field 3.70 6.13 3.57 6.40 3.67 6.47 3.64 6.33
application)

9 |Flubendiamide 0.70 GR 4.23 6.13 3.97 6.27 4.17 6.47 4.12 6.29
(Field application)

10 |Imidacloprid 30.5 SC (Root 2.60 6.00 2.70 6.17 2.63 5.63 2.64 5.93
dipping)

11 | Thiamethoxam 25 WG (Root | 2.73 6.20 2.67 6.17 2.63 5.67 2.68 6.01
dipping)

12 |Control (Untreated) 2.67 6.20 2.63 6.17 2.47 5.47 2.59 5.94

SEm+| 025 0.11 0.17 0.10 0.16 0.15 0.14 0.06

CDat5%| 0.74 NS 0.50 NS 0.47 NS 0.41 NS

YxT - - - - - - NS NS

CV%| 10.60 3.18 7.27 2.88 6.90 4.26 8.28 3.76

DNMRT at 5% level of significance
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Residue analysis

After root dipping treatments, rice seedlings were
analysed for the residue analysis. It was found
that both the treatments Imidacloprid 17.8 SL
and Thiamethoxam 25 WG had 27.93 and 10.81
mg/kg from the seedlings. It indicates that the root
dipping treatments gives good results by absorbing
sufficient amount of insecticides and translocating
in the plant system giving protection in the early
stage from the yellow stem borer. After three years
of experimentation, top performing two treatments
and control treatments were selected for its pesticide
residue analysis i.e., T4 (Thiamethoxam 25 WG
(root dipping) + Chlorantraniliprole 0.40 GR (field
application)) and T6 (Thiamethoxam 25 WG (root
dipping) + Flubendiamide 0.70 GR (field application)).
The residue analysis was done from the rice seed,
rice straw and soil from the experimental plot. All
three treatments showed BQL (Below Quantification
Level) residues from all the samples which shows that
at the time of harvest, there was no residue left in the
seed, straw or soil so it is safe for consumption and to
the environment.

All the residue analyses were done with standard
methodology at the food quality testing laboratory at
Navsari Agricultural University, NAU, Navsari.

Conclusion

It can be concluded from the above experimental
results that for better management of rice stem
borer the treatment of rice seedling root dipping by
Thiamethoxam 25 WG before transplanting followed
by field application of Chlorantraniliprole 0.40 GR or
Flubendiamide 0.70 GR insecticides after 30 days of
transplanting gives the best results in terms of efficacy
as well as economic returns.
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