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Abstract

The current study Comparative bio-efficacy of plant derivatives and microbial insecticides against
major insect pests of rice crop was carried out at the instructional cum research farm at college of
agriculture and research station Kanpa, Mahasamund (C.G.). In bio-safety evaloverall mean of three
spray indicates that among the different plant derivatives and microbial insecticides maximum
population of Lady Bird Beetles recorded in Bitter gourd leaf Extract-Neem Qil-Bacillus thuringiensis
(3.07%). All plant derivatives and microbial insecticides are safer treatment against the Lady Bird
Beetles and lowest population recorded in Chlorantraniliprole plot (1.86%).

Keywords: Plant derivatives, microbial insecticides, rice pests, bio-efficacy, Bacillus thuringiensis,
ladybird beetles

Introduction

According to the Ministry of Agriculture and Farmers Welfare, total rice production during
2023-24 is estimated at record 1378.25 LMT. It is higher by 20.70 LMT than previous year’s
rice production of 1357.55 LMT. While in Chhattisgarh, rice occupies average of 3.6 million
ha with the production of 14.7 million metric tons and productivity of the state was about
1106 kg/ha depending upon the rainfall.

The excessive use of pesticides has resulted in reduction of biodiversity of natural enemies,
development of pesticide induced resistance and outbreak of secondary pests. Side effects of
insecticides on natural enemies and possibility of their integration in plant protection
strategies have been well documented. Over 98% of sprayed insecticide sand 95% of
herbicides reach a destination other than their target species, as they are sprayed across the
entire field. This issue can be sorted out by adopting plant derivatives and microbial
insecticides for insect pest management. These are good alternative to synthetic pesticide.
Various plant products like neem, Karanja has been known for decades for its potential for
insect pest management. This issue can be sorted out by adopting plant derivatives and
microbial insecticides for insect pest management. These are good alternative to synthetic
pesticide. Various plant products like neem, Karanja has been known for decades for its
potential for insect pest management.

Materials and Methods

An experimental area of 770 m2 was selected, and it well be ploughed and prepared as per
the recommended agronomical practices. Swarna variety of rice was planted. Entire
experimental area was divided in three replicated manners with a plot size of 5 m x 4 m.
Total ten treatments was planned. In each plot the observation for the natural enemies was
taken after emergence up to maturity of the crop. Different plant derivatives and microbial
insecticides were evaluated for the safety of Lady bird beetle of major insect pest of rice
Pretreatment observation was recorded on 10 randomly selected hills a day prior to
insecticidal application while, post treatment observations were recorded at 1, 3,7,10 and 15
days after spraying.
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Results

Bio-safety evaluation of plant derivatives and microbial
insecticides against Lady bird beetle (first spray)

Data of the (table 1) illustrate that in pre-treatment
observation average Lady bird beetle population ranged
from 2.33 to 4.03 per hill which differs non significantly
among all the treatments including untreated control One
day after first application of the treatments all plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis
(Ts) plot with the average number of 3.96 which is
significantly at par with T, Minimum population of lady
bird beetle was recorded from plot treated with
Chlorantraniliprole with 2.15 lady bird beetle per hill.

Three days after first application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Neem leaf Extract-Eucalyptus oil-Beauveria bassiana (T2)
plot with the average number of 3.49. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 2.11 lady bird beetle per hill.

Seven days after first application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis
(Ts) plot with the average number of 4.33 which is
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significantly at par with T,. Minimum population of lady
bird beetle was recorded from plot treated with
Chlorantraniliprole with 2.11 lady bird beetle per hill.

Ten days after first application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis
(Ts) plot with the average number of 4.54. Minimum
population of lady bird beetle was recorded from plot
treated with Chlorantraniliprole with 2.02 lady bird beetle
per hill.

Fifteen days after first application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Neem leaf Extract-Eucalyptus oil-Beauveria bassiana (T2)
plot with the average number of 4.39 which is significantly
at par with Ts. Minimum population of lady bird beetle was
recorded from plot treated with Chlorantraniliprole with
1.70 lady bird beetle per hill.

Data in the (table 1) showed that Overall mean of first spray
implies that Among plant derivatives and microbial
insecticides highest population was recorded in Bitter gourd
leaf Extract-Neem Oil-Bacillus thuringiensis (T3) plot with
the average number of 3.92 which is significantly at par
with T,. Minimum population of lady bird beetle was
recorded from plot treated with Chlorantraniliprole with
2.09 lady bird beetle per hill.

Table 1: Effects of plant derivatives and microbial insecticides application on Lady Bird Beetles of rice ecosystem. (First spray)

Average no. of Lady Bird Beetles Population per hill
Treatment details PTO |1 DAS |3 DAS | 7 DAS | 10 DAS | 15 DAS | Mean
T1 Karanja leaf Extract-Neem Oil-Bacillus thuringiensis é'g% (i'gg) (i'%) é'%) (i'gg) (1'22) é'%g)
T2 Neem leaf Extract-Eucalyptus oil-Beauveria bassiana (2'88) (g'g;) (g'ﬁ) (g‘gg) é'ég) égg) (g'ig)
. . . S 403 | 396 | 278 | 4.33 4.54 437 | 3.92
Ts Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis @28)| 222) | 194y | (2:30) | (2:35) | (2.31) | (2.23)
Ta Neem oil-Bacillus thuringiensis-Karanja leaf Extract (i'g% (i'g‘;’) (i'gg) (i';g) (i'gt?s) (i'gg) é'gg)
Ts Eucalyptus oil-Beauveria bassiana-Neem leaf Extract é'gg) (i'gi) (i'gg) é‘g% (i'gg) é‘gg) (i-gg)
. S . - 253 | 260 | 2.64 | 2.67 2.74 274 | 2.65
Te Bacillus thuringiensis-Karanja leaf Extract-Neem oil (1.87)| (1.90) | (1.90) | (1.91) | (1.93) | (1.93) | (1.91)
T7 Beauveria bassiana-Neem leaf Extract-Eucalyptus oil é'gg) (i'g% (i'gg) (i'gg) (i'gg) (i'gg) (i'gg)
252 | 253 | 2.63 | 2.76 2.60 270 | 2.62
Te NSKE-NSKE-NSKE 87| (1.87) | (1.90) | (1.93) | (1.89) | (1.92) |(1.90)
To Chlorantraniliprole-Chlorantraniliprole-Chlorantraniliprole é'gg) (ié?) (i'%é) (i'%é) é'gg) (1.28) é'gg)
n Untreated Control 354 | 367 | 410 | 4.23 4.33 441 | 404
10 (2.87)] (2.91) | (3.75) | (3.80) | (3.91) | (3.93) |(3.71)
SE(m)+ 0.039 | 0.044 | 0.148 | 0.033 | 0.018 | 0.031 |0.052
CD at 5% NS | 013 | 0.11 | 0.10 0.05 0.08 | 0.09

Bio-safety evaluation of plant derivatives and microbial
insecticides against Lady bird beetle (second spray)

Data of the (Table 2) illustrate that in pre-treatment
observation average Lady bird beetle population ranged
from 2.07 to 2.73 per hill which differs non significantly
among all the treatments including untreated control One
day after second application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and

microbial insecticides highest population was recorded in
Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (T7)
plot with the average number of 2.81. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 2.27 lady bird beetle per hill.

Three days after second application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
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Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (T7)
plot with the average number of 2.84. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 1.79 lady bird beetle per hill.

Seven days after second application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles.Among plant derivatives and
microbial insecticides highest population was recorded in
Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (T7)
plot with the average number of 2.91. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 1.55 lady bird beetle per hill.

Ten days after second application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Neem oil-Bacillus thuringiensis-Karanja leaf Extract (Ta4)
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plot with the average number of 2.64. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 1.24 lady bird beetle per hill.

Fifteen days after second application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Eucalyptus oil-Beauveria bassiana-Neem leaf Extract (Ts)
plot with the average number of 3.33. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 0.92 lady bird beetle per hill.

Data in the (Table 2) showed that Overall mean of first
spray implies that Highest population was recorded in
Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (T7)
plot with the average number of 2.93. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 1.68 lady bird beetle per hill.

Table 2: Effects of plant derivatives and microbial insecticides application on Lady Bird Beetles of rice ecosystem. (Second spray)

Average no. of Lady Bird Beetles Population per hill
Treatment details PTO |1 DAS | 3DAS | 7 DAS | 10 DAS | 15 DAS | Mean
T1 Karanja leaf Extract-Neem Oil-Bacillus thuringiensis (i'%) (i'gg) (i'gg) é'gz) é';g) (i'gg) (i'gg)
T2 Neem leaf Extract-Eucalyptus oil-Beauveria bassiana é'gg) (i'gg) é'gg) é'gg) (i';g) (i.gg) (igg)
Ts Bitter gourd leafExtract-Neem Oil-Bacillus thuringiensis (12931) (i'g% (i'g?) (i';g) (i'gg) (i'gg) (i'g%
. . Lo . 223 | 243 | 255 | 258 2.64 275 | 253
T4 Neem oil-Bacillus thuringiensis-Karanja leaf Extract (1.79) | (1.84) | (1.88) | (1.89) | (1.90) | (1.93) |(1.87)
. . . 244 | 249 | 254 | 275 3.13 333 | 278
Ts Eucalyptus oil-Beauveria bassiana-Neem leaf Extract (1.84)| (1.86) | (1.88) | (1.93) | (2.03) | (2.07) |(1.94)
. Lo . . 222 | 233 | 205 | 207 1.90 1.75 | 2.05
Ts Bacillus thuringiensis-Karanja leaf Extract-Neem oil (1.80)| (1.81) | (1.74) | (1.75) | (170) | (165) |(1.74)
T7 Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (i'gg) (i'gé) é'gg) (i'g%) (g'gi) (2'(2)2) é'gz)
231 | 244 | 251 | 263 311 312 | 2.68
Te NSKE-NSKE-NSKE s | @es) | 187) | (190) | 2.02) | 2.02) |(191)
To Chlorantraniliprole-Chlorantraniliprole-Chlorantraniliprole é'gg) (5.5(7)) (é';% ((1)'22) ((1)'%1) (8'%) (é'gg)
T Untreated Control 334 | 352 | 364 | 371 3.80 430 | 3.73
10 (282)] (287) [ 2.90) | 2.71) | (2.79) | (3.82) [(2.67)
SE(m)+ 0.029 | 0.037 | 0.033 | 0.033 | 0.022 | 0.036 |0.031
CD at 5% NS | 010 | 0.09 | 0.09 0.06 0.10 | 0.08

Bio-safety evaluation of plant derivatives and microbial
insecticides against Lady bird beetle (third spray)

Data of the (table 3) illustrate that in pre-treatment
observation average Lady bird beetle population ranged
from 2.09 to 2.47 per hill which differs non significantly
among all the treatments including untreated control

One day after third application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis
(Ts) plot with the average number of 2.51 which is
significantly at par with Ty, Ts and T7.. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 2.03 lady bird beetle per hill.

Three days after third application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded
Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis
(Ts) plot with the average number of 2.92. Minimum
population of lady bird beetle was recorded from plot

treated with Chlorantraniliprole with 1.97 lady bird beetle
per hill.

Seven days after third application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Bitter gourd leaf Extract-Neem OQil-Bacillus thuringiensis
(Ts) plot with the average number of 2.96. Minimum
population of lady bird beetle was recorded from plot
treated with Chlorantraniliprole with 1.93 lady bird beetle
per hill.

Ten days after third application of the treatments plant
derivatives and microbial insecticides are safer treatments
against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded in
Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis
(T3) plot with the average number of 3.05. Minimum
population of lady bird beetle was recorded from plot
treated with Chlorantraniliprole with 1.48 lady bird beetle
per hill.

Fifteen days after third application of the treatments plant
derivatives and microbial insecticides are safer treatments
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against the lady bird beetles. Among plant derivatives and
microbial insecticides highest population was recorded
Karanja leaf Extract-Neem Oil-Bacillus thuringiensis (T4)
plot with the average number of 3.33. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 1.30 lady bird beetle per hill.

https://www.biochemjournal.com

Data in the (Table 3) showed that Overall mean of first
spray implies that Highest population was recorded in
Eucalyptus oil-Beauveria bassiana-Neem leaf Extract (Ts)
plot with the average number of 2.68. Minimum population
of lady bird beetle was recorded from plot treated with
Chlorantraniliprole with 1.83 lady bird beetle per hill.

Table 3: Effects of plant derivatives and microbial insecticides application on Lady Bird Beetles of rice ecosystem. (Third spray)

Average no. of Lady Bird Beetles Population per hill
Treatment details PTO |1 DAS|3 DAS|7 DAS|10 DAS | 15 DAS | Mean
. . . Lo 2.09 | 233 | 240 | 277 | 240 3.33 | 255
T1 Karanja leaf Extract-Neem Oil-Bacillus thuringiensis w75) | (1.82) | (1.84) | (194) | (1.84) | 2.07) | (L88)
. . . 237 | 244 | 254 | 248 | 260 264 | 251
T2 Neem leaf Extract-Eucalyptus oil-Beauveria bassiana (1.82) | (1.84) | (1.87) | (1.86) | (1.89) | (1.90) |(1.87)
. . - S 241 | 251 | 292 | 296 | 3.05 185 | 261
Ts Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis (1.84) | (1.86) | (1.97) | (1.99) | (2.01) | (1.68) | (1.89)
. . T - 232 | 221 | 184 | 1.63 1.53 154 | 1.84
Ta Neem oil-Bacillus thuringiensis-Karanja leaf Extract 1.82) | (1.79) | (1.68) | (1.62) | (159) | (1.59) | (L.68)
. . . 247 | 248 | 260 | 2.80 | 282 291 | 2.68
Ts Eucalyptus oil-Beauveria bassiana-Neem leaf Extract (1.86) | (1.86) | (1.89) | (1.94) | (1.95) | (1.97) | (L.91)
. S . . 233 | 222 | 232 | 240 | 266 2.60 | 242
Te Bacillus thuringiensis-Karanja leaf Extract-Neem oil 1.82) | (1.79) | (1.82) | (1.84) | (1.91) | (1.89) | (1.84)
. . - 237 | 247 | 240 | 250 | 255 285 | 252
T7 Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (1.82) | (1.86) | (1.84) | (1.87) | (1.88) | (1.96) | (1.87)
213 | 231 | 235 | 250 | 260 272 | 243
Te NSKE-NSKE-NSKE w.76) | (1.81) | (1.83) | (1L.87) | (1.89) | (1.92) | (L85)
- - . 231 | 203 | 1.97 | 1.93 1.48 1.30 | 1.83
To Chlorantraniliprole-Chlorantraniliprole-Chlorantraniliprole 1.82)| (1.79) | (1.74) | @71) | (1.43) | (1.74) | (161)
T Untreated Control 244 | 247 | 257 | 275 | 275 285 | 2.63
10 (1.84) | (1.86) | (1.88) | (1.93) | (1.93) | (1.96) | (1.90)
SE(m)+ 0.045 | 0.059 | 0.034 | 0.026 | 0.024 | 0.049 | 0.039
CD at 5% NS | 0.10 | 0.10 | 0.07 | 0.07 0.14 | 0.09

Overall effects of plant derivatives and microbial
insecticides application on Lady Bird Beetles of rice
ecosystem.

Overall mean of three spray indicates that gave best result
among the different plant derivatives and microbial

insecticides maximum population of Lady Bird Beetles
recorded in Bitter gourd leaf Extract-Neem Oil-Bacillus
thuringiensis (T3). Even so lowest population recorded in

Chlorantraniliprole plot (1.86%).

Table 4: Overall effects of plant derivatives and microbial insecticides application on Lady Bird Beetles of rice ecosystem.

Average no. of Lady Bird Beetles Population per hill

Treatment details Mez;r; r('); yfirst Mear; Fc)): af,;:cond Measnp?; )t/hird or\;ee;a;:I
Ti1| Karanja leaf Extract-Neem Oil-Bacillus thuringiensis (i%g) égg) (igg) (igg)
T2| Neem leaf Extract-Eucalyptus oil-Beauveria bassiana é?g) (igg) ég% ég%
Ts| Bitter gourd leaf Extract-Neem Oil-Bacillus thuringiensis (ggg) ég% égé) (ggz)
T4 Neem oil-Bacillus thuringiensis-Karanja leaf Extract (igg) ég% égg) égg)
Ts| Eucalyptus oil-Beauveria bassiana-Neem leaf Extract (igg) (igi) ég% égg)
Tes| Bacillus thuringiensis-Karanja leaf Extract-Neem oil (igi) égi) égi) (i;é)
T7| Beauveria bassiana-Neem leaf Extract-Eucalyptus oil (iZ)(Z)) égg) ég% ég;)
Ts NSKE-NSKE-NSKE (i:gcz)) (ifg?) (igg) (igg)
To ChlorantraniIiprole-ChIgrantraniliprole- 2.09 1.68 1.83 1.86

Chlorantraniliprole (1.75) (0.99) (1.61) (1.69)
T10 Untreated Control (3[7)‘11) (gg% égg) (gig)
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