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Abstract

The experiment was carried out at the Instructional Farm of JNKVV-College of Agriculture, Rewa (M.P), during the Rabi season 2020-2021
on cabbage. The experiment was laid out in a Randomized Block Design with nine treatments, including Chlorantraniliprole 18.5 SC at
10 g a.i./ha, Fipronil 5% SC @ 40 g a.i./ha, Indoxacarb 14.5 SC @ 40 g a.i./ha, Spinosad 45 SC @ 100 g a.i./ha, Novaluron T0EC @ 75 g a.i./
ha, Emamectine benzoate 5 SG @ 10 g a.i./ha, Neem 0il 0.15% @ 4.5 g a.i./ha, Bt 5% WP @ 25 g a.i./ha and untreated control and three
replications against diamondback moth two sprays of insecticide were done at 15 and 35 days after transplanting of the crop. The effect
of insecticide was recorded on 3, 7, 10 and 15 days after the insecticide. The mean population of DBM after two sprays showed that
Spinosad 45 SC proved to be the most effective and superior treatment, recording the lowest population of DBM (0.55 larvae/plant).
The order of efficacy of insecticides was found in order T4 (Spinosad 45 SC) > T1 (Chlorantraniliprole 18.5 SC) > T6 Emamectin benzoate
> T3 (Indoxacarb 14.5 SC) >T2 (Fipronil 5% SC) > T5 (Novaluron 10 EC) >T8 (Bt 5% WP )> T7 (Neem oil 0.15%). The untreated control
recorded a maximum DBM larval population (3.35 larvae/plant). Resulting in the head yield 320.00 g/ha Spinosad 45 SC @ 100 g a.i./ha
with maximum C:B ratio (1:21.31) was recorded from Chlorantraniliprole 18.5 SC treatment followed by Indoxacarb 14.5 SC (1:18.20).
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Introduction

The diamondback moth, Plutella xylostella (L.), presents one
of the greatest threats to crucifer production in many parts
of the world. In recent years, crucifer production in tropical
and subtropical regions has been significantly impacted by
populations that have developed resistance to a wide range
of insecticides (Tabashnik et al. 1990; Shelton et al. 1993). It
primarily attacks crops of the cruciferous family, including
cabbage, rape, broccoli, cauliflower, and Chinese cabbage.
The damage is caused by its larvae, which skeletonize the
foliage of the host plant and render it unfit for consumption.
Among the pest complex of cabbage, diamondback moth
(P.xylostella Linn.) is the most destructive insect pest. Kumar
et al. (1983) reported 52 percent losses in the marketable
yield of cabbage due to infestation by P. xylostella. The
diamondback moth (DBM), P. xylostella (Lepidoptera:
Plutellidae), is a serious pest of great economic importance
worldwide.

Cabbage, Brassica oleracea var. capitata L. is one of the
important cruciferous vegetable crops grown in India. The
total area under cultivation of cabbage in India is 3.9 lakh
hectares, with an annual production of 1.0 million tonnes
and a productivity of 9037 metric tons (Anonymous, 2018).
The position of Madhya Pradesh in Cabbage production is
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3rd. Cabbage area and production are respectively 889.74
ha and 686.91 MT (2017-18) in Madhya Pradesh. Cabbage
is a great source of calcium, potassium, and vitamin C
(Hasan and Solaiman, 2012). The crop has a cooling effect,
aids in reducing constipation, increases appetite, speeds
up digestion, and is particularly beneficial for diabetic
people (Yadav et al,, 2000). The aim of the present study
was to investigate the efficacy of novel insecticides and
biopesticides against the management of Diamondback
moth in cabbage, assessing their economic feasibility.

Materials and Methods

The experiment was conducted at the Instructional Farm,
College of Agriculture, Rewa (M.P) during the Rabi season
2020-2021. The cabbage field was studied on variety CLX
3945 by raising crops following the recommended package
of practices with plant spacing of 50 x 50 cm with plot size 3
m X 2.5 m. The incidence of P. xylostella was observed from
five randomly selected plants from three middle rows of
each plot. The spray of insecticides was applied as soon as
the pest incidence was noted. The first spray was applied
using a knapsack sprayer at the site of insect incidence
on the crop and repeated after 15 days. Pre-treatment
observation on pest population was undertaken one day
before the application of the first spray by direct counting
of P. xylostella larvae per five randomly pre-selected plants
in each plot. A similar procedure was followed for post-
treatment observation, which was recorded at 3, 7, 10,
and 15 days after both spray operations. The efficacy of
new molecule of insecticides viz., Chlorantraniliprole 18.5
SC, Fipronil 5% SC, Indoxacarb 14.5 SC, Spinosad 45 SC,
Novaluron 10 EC, Emamectin benzoate 5 SG, Bt and Neem
oil, were compared with untreated control plot against the
cabbage diamondback moth (P. xylostella).

The data were analyzed according to the experimental
design to test the significance of the treatment. The data
obtained on the number of insects were transformed to
square root (vx+0.5) for the statistical analysis. Cabbage
yields in different treatments were recorded per plot and
then converted to yield in g/ha.

Gross return was calculated by multiplying the total yield
by the market price of the product. The cost of cultivation
and cost of treatment imposition were deducted from the
gross returns to find out net returns and cost-benefit ratio
by following the formula:

Gross returns

B:C= X 100

Total cost of cultivation

Where, B: C = Benefit Cost Ratio

Grain yield

Yield was calculated under different treatments as per
formula.

Yield / ha = Factor x grain yield / plot

Results and Discussion

Efficacy of novel insecticides and biopesticides
against the diamondback moth (P. xylostella)

All insecticides were found to be very effective and
significantly superior to the untreated control. However,
T4 and T1 (Spinosad 45 SC and Chlorantraniliprole 18.5 SC,
respectively) were the best among them. (Table 1 & 2). Eight
insecticides, namely Chlorantraniliprole 18.5 SC, Fipronil 5%
SC, Indoxacarb 14.5 SC, Spinosad 45 SC, Novaluron 10 EC,
Emamectin benzoate 5 SG, Bt, and Neem oil, were evaluated
against DBM following two applications of insecticide spray
at 15 days and 35 days after cabbage transplanting. The

Table 1: Efficacy of different insecticide treatments against population of Diamondback moth during Rabi season 2021

DBM larvae per plant First spray After treatment

- Dosage
Insecticides . Mean
gormlai/ha  precount 3DAT 7DAT 10DAT 15DAT
Chlorantraniliprole 18.5 SC 10 246 (1.72) 1.06 (1.25) 0.87 (1.17) 0.6(1.17) 0.93(1.19) 0.85 (1.16)
Fipronil 5% SC 40 2.2(1.64) 1.53(1.42) 1.2(1.30) 0.8 (1.30) 1.2(1.30) 1.18 (1.29)
Indoxacarb 14.5 SC 40 2.33(1.68) 1.27 (1.33) 1.13(1.28) 0.73 (1.28) 1.06 (1.25) 1.05 (1.24)
Spinosad 45 SC 100 2.6(1.76) 1(1.22) 0.67 (1.08) 0.53 (1.08) 0.8(1.14) 0.75(1.11)
Novaluron 10 EC 75 2.13(1.62) 1.53(1.42) 1.27(1.33) 0.87 (1.33) 1.27(1.33) 1.22(1.31)
Emamectin benzoate 5 SG 10 2.13(1.62) 1.13(1.28) 0.93(1.19) 0.67 (1.08) 1(1.22) 0.92(1.19)
Neem oil 0.15% 4.5 2.33(1.68) 1.73 (1.49) 1.53(1.42) 1(1.42) 1.6 (1.45) 1.465 (1.4)
Bacillus thuringiensis 5% WP 25 2.2(1.64) 1.67 (1.47) 1.33(1.35) 0.93 (1.35) 1.4 (1.38) 1.33(1.35)
Untreated check 24(1.7) 2.53(1.74) 2.93(1.85) 2.93 (1.85) 3(1.87) 2.85(1.83)
0.23 0.1 0.07 0.09 0.1
SEm £+ CD at 5%
NS 0.31 0.22 03 0.34

* Figures in parentheses are x + 0.5 transformed values
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Table 2: Efficacy of different insecticides against population of Diamond back moth during Rabi season 2021
Dosage g DBM larvae per plant Second spray dfter treatment
Treatment  Insecticides orml Pre- count Mean
ai/ha 3DAT 7DAT 10DAT 15DAT
T, Chlorantraniliprole 10 1.6 (1.45) 1(1.22) 0.73(1.11) 0.47 (0.98) 0.33(0.91) 0.67 (1.08)
18.5SC
T, Fipronil 5% SC 40 2(1.58) 1.67 (1.47) 11.22) 0.73(1.11)  0.53(1.01) 0.98 (1.22)
T, Indoxacarb 14.5 SC 40 1.87 (1.54) 1.53(1.42) 0.93(1.19) 0.67 (1.08) 0.47 (0.98) 0.9(1.18)
T, Spinosad 45 SC 100 1.53(1.42) 0.87 (1.17) 0.67 (1.08) 0.4 (0.94) 0.27 (0.88) 0.55(1.02)
T, Novaluron 10 EC 75 2.2 (1.64) 1.73(1.49) 1.06 (1.25) 0.8(1.14) 0.6 (1.05) 1.05 (1.24)
T, Emamectin benzoate 10 1.73(1.49) 1.06 (1.25) 0.8(1.14) 0.6 (1.04) 0.4 (0.95) 0.71(1.1)
55G
T, Neem 0il 0.15% 4.5 2.33(1.68) 1.8 (1.52) 1.2 (1.30) 0.87(1.17) 0.73(1.11) 1.15(1.28)
s Bacillus thuringiensis 25 2.4(1.70) 1.73(1.49) 1.13(1.28) 0.8(1.14) 0.67 (1.08) 1.08 (1.26)
5% WP
T, Untreated check - 3.67 (2.04) 4.33(2.19) 3.6 (2.02) 293(1.85) 2.53(1.74) 3.35(1.96)
SEmz+ 0.14 0.08 0.11 0.1 0.1
CD at 5% 0.44 0.23 0.34 0.31 0.33

*Figures in parentheses are transformed values

observations were recorded at 3, 7, 10 and 15 days after
each spray, along with the respective pre-count population.
The Diamondback moth population count in this treatment
was recorded between 1 to 1.73 larvae per plant in all the
insecticide treatment plots as against control (2.53 larvae
per plant).

However, after 7 and 10 days after treatment again,
insecticides were found to be significantly superior over
untreated control in reducing the larval population of
the pest, with the diamondback moth population range
0.67 to 1.53 larvae per plant noted in all the insecticide-
treated plots. In contrast, in the control plot 2.93 larvae
per plant were recorded 7 days after. The population of
diamondback moth varied between 0.53 and 1 larvae per
plantin various insecticide treatments, as compared to the
control (2.93 larvae per plant), which was recorded 10 days
after treatment. Here, Spinosad 45 SC also proved superior,
with a reduction in the diamondback moth population
to the extent of 0.53 larvae per five plants. T4 (Spinosad
45 SC) > T1(Chlorantraniliprole 18.5 SC) >T6 (Emamectin
benzoate 5 SG) >T3(Indoxacarb 14.5 SC) >T2 (Fipronil 5% SC)
> T5(Novaluron 10 EC) >T8 (Bt 5% WP )> T7 (Neem oil 0.15%).

In the case of the second spray of insecticides, Spinosad
45 SC was again superior to the rest of the treatments,
and all insecticides were found to be very effective and
significantly superior to the control. A diamondback moth
population range of 0.87 to 1.8 larvae per plant was noted
in all insecticide-treated plots. In contrast, in the control
plot 4.33 larvae per plant were recorded 3 days after. The
population of diamondback moths varied between 0.67
and 1.2 larvae per plant in various insecticide treatments,

as compared to the control (3.60 per plant), which was
recorded 7 days after treatment. After 15 days of treatments,
the population of diamondback moths varied between
0.27 and 0.73 larvae per plant. The effectiveness of these
treatments application was found in order T4 (Spinosad
45 SC) > T1 (Chlorantraniliprole 18.5 SC) >T6 (Emamectin
benzoate 5 SG)>T3 (Indoxacarb 14.5 SC) >T2 (Fipronil 5%
SC) > T5 (Novaluron 10 EC) >T8 (Bt 5% WP ) > T7 (Neem
oil 0.15%). Dotasara et al. (2017), Nikam et al. (2014), and
Shivalingaswamy et al. (2006) also reported the effectiveness
of Spinosad against this pest, observing better efficacy of
Spinosad against DBM. Some workers also observed the
effectiveness of Indoxacarb, Chlorantraniliprole, Bt, and
Emamectin benzoate to be better than that of the untreated
plot (Kumar et al., 2007; Rai et al., 2007; Shivalingaswamy et
al., 2008; Kumar et al., 2014; Kumar et al., 2017).

Effect on cabbage yield

Yield data presented in Table 3, indicates an increase in
the yield of cabbage after the spray of insecticides. The
highest yield of 320 Q/ha was recorded in the plot treated
with Spinosad 45 SC (T4), which was significantly similar to
the at-par treatments, viz. T1 (Chlorantraniliprole 18.5 SC)
and T6 (Emamectin benzoate 5 SG) recorded a yield of 298
and 293.06 Q/ha, respectively. While the lowest yield of
200.93 Q/ha was recorded from the control plot. Among the
treatments, Neem 0il 0.15% (T7) recorded the lowest yield of
220.93 Q/ha. The order of yield (kg/ha) in various treatments
was found as: T4 (Spinosad 45 SC) > T1 (Chlorantraniliprole
18.5 SC) > T6 (Emamectin benzoate 5 SG) > T3(Indoxacarb
14.5 SC) > T2 (Fipronil 5% SC) > T5 (Novaluron 10 EC) > T8
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(Bacillus thuringiensis 5% WP) > T7 (Neem oil 0.15%) > T9
(Control).

The cost-benefit ratio

The C:B ratio of various insecticidal treatments against
cabbage diamondback moth was calculated and presented
in Table 3, which divulge that maximum C:B ratio (1:21.31)
was recorded from Chlorantraniliprole 18.5 SC (T1) treatment
followed by Indoxacarb 14.5 SC (T3) (1:18.20), Emamectin
benzoate 5 SG (T6) (1:17.43), Spinosad 45 SC (T4) (1:12.23),
Fipronil 5% SC (T2) (1:8.26), Bt 5% WP (T8) (1:7.32), Novaluron
10 EC (T5) (1:5.40) and Neem oil 0.15% (T7) (1:2.51).
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