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ABSTRACT

This study evaluates the efficacy of different novel insecticides, including flubendiamide, emamectin
benzoate, indoxacarb, chloropyriphos, spinosad, and bifenthrin, against Leucinodes orbonalis in
brinjal cultivation. The investigation was conducted at the field experiment farm of R. B. S. College
Bichpuri, Agra during the Kharif season of 2023-24, selected for its historical prevalence of
L. orbonalis infestations in brinjal crops. Results indicated that flubendiamide achieved the highest
reduction in pest incidence (75.30%), followed by emamectin benzoate (59.41%) and indoxacarb
(57.09%). The findings underscore the potential of these novel insecticides as effective alternatives
to traditional chemical controls, contributing to integrated pest management strategies that minimize
environmental impact while enhancing brinjal production.
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1. INTRODUCTION

Brinjal is a widely cultivated vegetable crop, but
its yield is severely impacted by Leucinodes
orbonalis, Guenee (Lepidoptera: Pyralidae)
which infests both shoots and fruits. Traditional
pest control methods often rely on chemical
insecticides, which can pose risks to human
health and the environment. Brinjal shoots and
fruits Borer (BSFB) is the most serious pest in
major brinjal cultivating regions due to concealed
mode of life (Sardana et al., 2004). As its larvae
inhabits inside the plant shoots or fruits by
forming tunnels, it not only affects the
marketability of its fruit yield but also attribute to
the obstacles in the management as the
pesticide do not reach the pest directly (Alam et
al.,2003). Mono culture, off season cultivation,
summer hybrids and other newly introduced
varieties are the major factors leading to serious
proportions of BSFB infestation on brinjal crops
(Dhandapani et al.,, 2003; Chakraborti and
Sarkar, 2011). Further, reported fruit losses vary
from 20.70 to 88.89 per cent and the maximum
shoots infestation ranges from 73.33- 86.66 per
cent (Raju et al.,2007). As the inhabiting nature
of this pest protects it from the control practices,
the farmers rely on the over use of chemical
insecticide. Rather than giving the satisfactory
control, of L. orbonalis indiscriminate use of toxic,
broad-spectrum pesticides kill the natural
enemies of L. orbonalis, which results in
satisfactory control of the pest before the use of
insecticides became widespread (Talekar et al.,
2002). The excessive use of chemicals is not
only leading to destruction of natural enemies but
is also risky, as vegetables retain pesticide
residues. The indiscriminate use of chemicals is
not desired in vegetables as these are harvested
at shorter intervals and waiting period is not
followed due to perishable nature of vegetables.
Besides, heavy use of pesticides in brinjal
resulted in development of resurgence of
secondary pests such as whitefly, mites and
thrips (Krishna Kumar and Krishnamoorthy,
2001).

2. MATERIALS AND METHODS

The investigation was conducted at the field
experiment farm of R.B.S. College Bichpuri, Agra
during the Kharif season of 2023-24, selected for
its historical prevalence of L. orbonalis
infestations in brinjal crops. The study utilized the
brinjal variety Kavya, known for its susceptibility
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to L. orbonalis. A selection of novel insecticides
was tested, including insecticide T1 indoxacarb 1
ml/lit, T2 chloropyriphos 2.5 ml/lit, Ts emamectin
benzoate 1 ml/lit, T4 spinosad 0.5 ml/lit, Ts Neem
oil 5 ml/lit, Te flubendiamide 1 ml/lit, T7 bifenthrin
0.5 ml/llit and Ts Control. Thus, in all eight
treatment combinations were compared in
randomized complete block design (RCBD) with
three replications. Standard agronomic practices
were followed, including land preparation,
sowing, irrigation, and fertilization, to ensure
uniform  growth  conditions  across  all
experimental plots. The experimental layout
consisted of multiple treatments, including
various insecticides and a control group
(untreated), with each treatment replicated three
times to ensure statistical validity. Regular
monitoring of L. orbonalis populations was
conducted using visual inspections and
pheromone traps, with the incidence of pest
infestation recorded weekly, focusing on both
shoot and fruit damage. Insecticides were
applied according to the manufacturer's
recommendations, using a knapsack sprayer to
ensure uniform coverage, particularly during the
flowering and fruiting periods when pest activity
is typically highest. The results were subjected to
statistical analysis using software such as SPSS
or R, with a significance level of p < 0.05 set for
determining the efficacy of the treatments.

3. RESULTS AND DISCUSSION
3.1 First Spray

Three days after application of pesticides, it was
observed that all the novel pesticides treatments
were found significantly superior over the
untreated control, however, their existed a
considerable difference among them (Table 1).
The maximum reduction of 59.07 per cent in
shoot and fruit borer population was recorded in
the treatment of flubendiamide and significantly
superior over rest of the treatments. The next
most effective treatments were emamectin
benzoate and indoxacarb which gave 49.65 and
47.81 percent reduction, respectively and were
found statistically at par. chloropyriphos 34.27
percent reduction in shoot and fruit borer
population and it was statistically at par with
spinosad and bifenthrin which gave 32.80 and
31.20 percent reduction. The minimum reduction
of 24.78 percent was recorded with the treatment
of Neem oil. These findings are consistent with
the results of a study conducted by Patra et al.
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(2009) indicated that flubendiamide was found to  mentioned that the indoxacarb performed well in
be most effective against L. orbonalis. Narayan reducing damage of L. orbonalis and increasing
et al., (2014) and Sharma et al., (2011) who yield..

Table 1. Bio-efficacy of different novel-pesticides against brinjal shoot and fruit borer,
Leucinodes orbonalis during kharif, 2023-2024

S.N. Treatments Mean per cent reduction in larva IBFSB population (%)
PTP/ Plant 1s'Spray
3DAS 7DAS 10DA S
T1 Indoxacarb (1 ml/lit) 4.44 47.81 54.57 53.50
(43.7)* (47.62) (47.01)
T2 Chloropyriphos (2.5 ml/lit) 4.40 34.27 40.34 38.03
(35.83) (39.43) (38.08)
T3 Emamectin benzoate (1 ml/lit)  3.40 49.65 56.69 54.66
(44.80) (48.84) (47.68)
T4 Spinoad (0.5 ml/lit) 3.60 32.80 38.02 37.03
(34.94) (38.07) (37.48)
T5 Neem oil (5 ml/lit) 2.92 24.78 29.98 27.01
(29.86) (33.20) (31.32)
T6 Flubendiamide (1 ml/lit) 3.60 59.07 65.91 62.74
(50.22) (54.28) (52.38)
T7 Bifenthrin (0.5 ml/l) 4.60 31.20 36.40 35.19
(33.83) (37.10) (36.8)
Ts Untreated Control 4.20 0.00 0.00 0.00
(0.00) (0.00) (0.00)
S.E. 0.98 1.01 0.99
C.D. (5%) 3.02 3.11 3.03

DAS Stand for days after spray

Table 2. Bio-efficacy of different novel-pesticides against brinjal shoot and fruit borer,
Leucinodes orbonalis during kharif, 2023-2024

S.N. Treatments Mean per cent reduction in larva IBFSB population (%)
PTP/ Plant 2" Spray
3DAS 7DAS 10DA S
Tl Indoxacarb (1 ml/lit) 4.44 49.69 57.03 55.86
(44.82) (49.04) (48.37)
T2 Chloropyriphos (2.5 ml/lity  4.40 35.79 44.55 42.23
(36.74) (41.87) (40.53)
T3 Emamectin benzoate (1 3.40 51.39 58.22 56.25
ml/lit) (45.80) (49.73) (48.59)
T4 Spinoad (0.5 ml/lit) 3.60 33.37 43.82 40.52
(35.29) (41.45) (39.54)
T5 Neem oil (5 ml/lit) 2.92 26.07 36.33 35.19
(30.70) (37.07) (36.38)
T6 Flubendiamide (1 ml/lit) 3.60 60.74 68.87 67.02
(51.20) (56.09) (54.95)
T7 Bifenthrin (0.5 ml/l) 4.60 31.60 41.70 38.20
(34.14) (39.95) (38.80)
Ts Untreated Control 4.20 0.00 0.00 0.00
(0.00) (0.00) (0.00)
S.E. 1.08 1.17 1.16
C.D. (5%) 3.32 3.61 3.51

DAS Stand for days after spray
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After seven days of novel pesticides application
all the treatments were also proved significantly
superior over untreated control with increase in
percent reduction of shoot and fruit borer
population. The treatment of flubendiamide
proved most effective, reduced 65.91 per cent
shoot and fruit borer population and superior
over rest of the treatments. Emamectin benzoate
reduced 56.69 per cent shoot and fruit borer
closely followed by indoxacarb which gave 54.57
per cent reduction and both the treatments were
found statistically at par in their efficacy.
Chloropyriphos and spinosad in 40.34 and 38.02
per cent reduction, respectively were proved
moderately effective treatments against shoot
and fruit borer and at par in their efficacy. The
minimum reduction of 29.98 per cent was
recorded with the treatment of Neem oil. Similar
trend of novel percent reduction in shoot and fruit
borer population was observed after ten days of
pesticides application. The maximum reduction
(62.74 per cent) in shoot and fruit borer
population was recorded in the treatment of
flubendiamide and differed significantly superior
over rest of the treatments. Emamectin benzoate
and indoxacarb gave 54.66 and 53.50 per cent
reduction and proved next most effective group
of pesticides against shoot and fruit borer.
Chloropyriphos and spinosad 38.03 and 37.03
percent reduction in shoot and fruit borer
population were found moderately -effective
against shoot and fruit borer. The Neem oil
proved least effective against shoot and fruit
borer resulted in only 27.01 per cent reduction in
shoot and fruit borer population. Similar results
were also reported by Shridhara et al., (2020)
who observed that the treatment flubendiamide
and emamectin benzoate was found most
effective against L. orbonalis . Tripura et al.,
(2017); Shirale et al,. (2012) and Singh et al.,
(2016) who reported that highest fruit infestation
reduction was found in case of flubendiamide

3.2 Second Spray

The data indicated in the (Table 2) show that all
the novel pesticides treatments were significantly
superior over untreated control. The maximum
reduction in shoot and fruit borer population of
60.74 per cent was recorded in the treatment of
flubendiamide and significantly superior over rest
of the treatment. Emamectin benzoate which
resulted in 51.39 per cent reduction followed by
indoxicarb (49.69 per cent reduction) and both
were statistically comparable to each other in
their efficacy. The next effective treatments were
chloropyriphos, spinosad and bifenthrin which
gave 35.79, 33.37 and 31.60 per cent reduction,
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respectively and were found statistically at par.
The minimum reduction of 26.04 per cent was
recorded from the treatment of Neem oil.

The percent reduction after seven days of novel
pesticides application got increased with the
similar trend and proved significantly superior
over control where the reduction in shoot and
fruit borer population ranged from 36.22 to 68.87
per cent. The maximum reduction of 68.87 per
cent was found in flubendiamide. The next most
effective treatments were emamectin benzoate
and indoxacarb registered 58.22 and 57.03 per
cent reduction, respectively and both differed
non-significantly with each other in their efficacy.
The treatments chloropyriphos, spinosad and
bifenthrin gave 44.55, 43.82 and 41.70 per cent
reduction, respectively and were found
statistically at par. The minimum reduction in
shoot and fruit borer population was recorded in
Neem oil (36.22 per cent). These results align
with the findings of Singh et al. (2018) and Singh
et al. (2018) who reveals that the bio-efficacy
chloropyriphos found most effective followed by
spinosad and B. bassiana.

After ten days of novel pesticides application
reduction in shoot and fruit borer population was
ranged from 35.28 to 67.02 per cent. The
maximum being, 67.02 per cent in flubendiamide
and differed significantly with other treatments in
their efficacy. The next most effective treatments
were emamectin benzoate and indoxacarb
resulted in 56.25 and 55.86 per cent reduction,
respectively and were found statistically at par
with each other in their efficacy. chloropyriphos,
spinosad and bifenthrin which gave 42.23, 40.52
and 38.20 per cent reduction, respectively and
were found statistically at par. The minimum
reduction of 35.28 per cent was recorded in
Neem oil and proved significantly inferior to rest
of the bio pesticides treatments. Similar results
were also reported by Shridhara et al., (2020),
Tripura et al., (2017); Shirale et al., (2012) and
Singh et al., (2016). The order of effectiveness of
novel pesticides on the basis of per cent
reduction in shoot and fruit borer population in
both the spray was found to be flubendiamide 1
ml/lit >emamectin benzoate 1 ml/lit>indoxacarb 1
ml/lit >chloropyriphos2.5 ml/lit >spinosad 0.5
ml/lit> bifenthrin 0.5 ml/lit Neem oil 5 ml/lit.
Similar results were also reported by Patra et al.,
(2009) and Shridhara et al., (2020).

4. CONCLUSION

The conclusion was that the maximum reduction
in the incidence of brinjal shoot and fruit borer on
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per cent fruit infestation (number basis) was
recorded in flubendiamide (75.30 percent)
followed by emamectin benzoate (59.41 per
cent), indoxacarb (57.09 per cent),
chloropyriphos (41.56 percent), spinosad (36.89
percent) and bifenthrin (34.60). Whereas, over all
minimum reduction in fruit infestation was
recorded Neem oil (20.62 percent). The
maximum reduction in the incidence of brinjal
shoot and fruit borer on per cent fruit infestation
(weight basis) was recorded in flubendiamide
(4.20 per cent) followed by emamectin benzoate
(8.53 per cent), indoxacarb (8.94 per cent),
chloropyriphos (12.91 percent), spinosad (13.89
percent) and bifenthrin  (12.09 percent).
Whereas, fruit infestation was higher in control
(26.02 per cent) followed by Neem oil (20.34 per
cent).
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