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ABSTRACT

The present experiment was conducted during Kharif season of 2022 at Central Research Farm
(CRF) of Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj. Total of
two sprays were applied using eight treatments with three replications using Randomized Block
Design (RBD), to evaluate the per cent infestation of shoot and fruit borer on brinjal. The results
revealed that all the treatments were superior over the control against the infestation of brinjal shoot
and fruit borer on third, seventh and fourteenth days after spraying. Among all the treatments,
Chlorantraniliprole 18.5% SC @ 0.4ml/L was found to be the most effective treatment with (8.26%)
infestation in shoot and (7.69%) infestation in fruit, followed by Emamectin benzoate 5% SG @
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0.4gm/L (14.19%) and (12.55%). The next best treatments were found to be Indoxacarb 14.5% SC
@ 1ml/L (14.39%) and (13.67%), Chlorpyriphos 20 EC @ 0.25ml/L (17.42%) and (14.40%),
Metarhizium anisopliae @ 2x10° CFU (18.16%) and (14.64%), Beauveria bassiana @ 2x10° CFU
(19.40%) and (15.46%). Neem oil 2% @ 20ml/L (21.88%) and (16.41%) was found to be least
effective. The highest yield and cost benefit ratio was recorded in Chlorantraniliprole 18.5% SC
(210.6 g/ha) and (1:7.48) followed by Emamectin benzoate 5% SG (187.5 g/ha) and (1:6.88),
Indoxacarb 14.5% SC (163.5 g/ha) and (1:5.87), Chlorpyriphos 20% EC (131.9 g/ha) and (1:4.82),
Metarhizium anisopliae (121.5 g/ha) and (1:4.28), Beauveria bassiana (116.3 g/ha) and (1:4.13)

and Neem oil 2% (104.2 g/ha) and (1:2.67).

Keywords: Biopesticides; brinjal; chlorantraniliprole; cost benefit ratio; Leucinodes orbonalis.

1. INTRODUCTION

“Brinjal (Solanum melongena Linnaeus), also
known as Eggplant, is referred as the “King of
Vegetables”. It is originated in India and now
grown as a vegetable throughout the tropical,
sub-tropical and warm temperate areas of the
world” [1]. The egg plant continues to be an
important domestic crop cultivated across the
country accounting for 9% of total vegetable
production and covering 8.14% of land under
vegetable cultivation.

“India is the second largest producer of brinjal in
the world next to China” [2]. “The major brinjal
growing states in India are West Bengal, Orissa,
Gujarat, Bihar, Andhra Pradesh, Tamil nadu,
Maharastra and Madhya Pradesh. In India, West
Bengal contributes the highest area 181.5 million
hectare and production 2877 million tonnes,
Karnataka has high productivity 25.4 million
tonnes per hectare. In Uttar Pradesh, the area
under cultivation of brinjal is 3430 hectare,
producing 111.70 MT” [3].

“Though brinjal is a summer crop, it is been
grown throughout the year under irrigated
conditions. Hence it is subjected to attack by
number of insect pest right from the nursery
stage till harvesting” [4]. “Brinjal is attacked by
more than 70 insect pests, among the insect
pests infesting brinjal, the major one is shoot and
fruit borer, Leucinodes orbonalis (Guenee)” [5].
‘It is an internal borer and known to damage
shoot and fruit of brinjal. The pest is estimated to
cause 70 to 92 percent yield loss. The larvae of
this pest cause 12 to 16 percent damage to
shoots and 20 to 60 percent damage to fruits.
The pest is very active during rainy and summer
season and often causes more than up to 95
percent in India” [6].

“There is a tremendous misuse of insecticides in
an attempt to produce damage free marketable

fruits. Insecticides have been reported effective
against this pest but it is observed that this pest
defies all the chemical control measures.
Excessive dependence on huge quantities of
insecticides, alone and in combinations, to
control the pest is causing ecological pollution
and pest resistance. It has become necessary to
use preparations which are safe, effective and
cheap” Sanjana and Tayde [7]. Hence present
investigation was undertaken to evaluate the
performance of certain insecticide at their
recommended dosages against brinjal shoot and
fruit borer.

2. MATERIALS AND METHODS

The present experimental work was carried out
at Central Research Farm (CRF), Sam
Higginbottom University of  Agriculture,
Technology and Sciences (SHUATS), Prayagraj
during Kharif season of 2022.The experiment
was laid out in Randomized Block Design (RBD)
with three replications. Crop was raised with a
spacing of 60x45cm, in plots measuring 2mx1m
each. The treatments viz., Emamectin benzoate
5% SG @ 0.4gm/L, Indoxacarb 14.5% SC @
1ml/L, Chlorpyriphos 20% EC @ 0.25ml/L,
Chlorantraniprole 18.5% SC @ 0.4ml/L, Neem oil
2% @ 20ml/L, Metarhizium anisopliae (2><108
CFU) @ 2.5 gm/L, Beauveria bassiana (2><108
CFU) @ 2.5 gm/L were applied twice at an
interval of 15 days. The count of per cent
infested shoots and fruits were recorded from
five randomly selected and tagged plants. The
observations were drawn on before and
three, seven, fourteen days after spray. The per

cent infestation on shoot and on fruit
were calculated by using the following
formulae,

On shoot: Shoot infestation was computed by
counting the number of infested shoots and
total number of shoots from five selected
plants.
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Table 1. Efficacy of different biopesticides and chemicals against brinjal shoot and fruit borer, Leucinodes orbonalis (Guenee)
(First spray: % shoot infestation) and (Second spray: % fruit infestation)

S.No Treatments Dose First spray (% Shoot infestation) Second spray (% Fruit infestation) Yield C:B
1DBS 3DAS 7DAS 14DAS Mean 1DBS 3DAS 7DAS 14DAS Mean (g/ha) ratio
T, Indoxacarb 14.5% 1ml/L 25.93 15.36° 13.31° 14.50° 14.39° 16.94% 1496 12.42°° 13.63*° 13.67° 1635 1:5.87
sc (30.59) (23.04) (21.39) (22.38) (24.30) (22.74) (20.61) (21.67)
T, Chlorpyriphos 0.25mllL  25.43  18.00° 17.05° 17.23% 17.42° 17.78° 15.62°° 13.01" 14.59° 14.40°° 1319 1:4.82
20% EC (30.26) (25.10) (24.30) (24.45) (24.94) (23.27) (21.13) (22.45)
Ts Chlorantraniliprole 0.4ml/L 2233 9.11° 7.06° 8.62° 8.26 1396 9.10° 6.92° 7.06" 7.69° 210.6 1:7.48
18.5% SC (28.17) (17.55) (15.23) (16.97) (21.94) (17.55) (15.95) (15.23)
T, Metarhizium 25gm/L  26.49  19.31° 17.08° 18.11° 18.16° 18.26° 1595 13.27°° 14.71° 14.64°° 1215 1:4.45
anisopliae (30.97) (26.06) (24.41) (25.18) (25.29) (23.52) (21.24) (22.51)
2x10° CFU
Ts Neem oil 2% 20ml/lL 2466 23.39° 21.18° 22.07° 21.88° 21.40* 17.15° 1570° 16.38° 16.41° 104.2 1:3.76
(29.76) (28.89) (27.39) (28.00) (27.54) (24.41) (23.24) (23.86)
Te Emamectin 0.4gm/L 2248 1520° 13.17° 14.20° 14.19° 14.88° 13.68° 11.00° 12.97° 1255° 1875 1:6.88
benzoate 5% SG (28.27) (22.91) (21.28) (22.13) (22.69) (21.65) (19.29) (21.05)
T, Beauveria 25gm/L  28.77 20.18° 18.07%° 19.96°° 19.40° 20.17° 16.93" 14.32"° 15.14"° 1546 1163 1:4.26
bassiana (32.41) (26.69) (25.15) (26.51) (26.66) (24.27) (22.19) (22.90)
2x10° CFU
To Control - 2351 2530° 26.22° 27.16% 26.23* 22.73° 2505° 27.89° 29.23* 27.39° 71 1:2.66
(28.99) (30.20) (30.80) (31.40) (28.46) (30.03) (31.87) (32.72)
F-test NS S S S S S S S S S - -
S. Ed. (+) 2.09 1.17 1.45 1.64 0.62  1.00 1.51 1.89 1.40 1.14 - -
C. D. (P=0.05%) - 2.51 3.12 3.52 1.09 216 3.25 4.06 3.00 2.00 - -

*DBS=Day Before Spray, **DAS=Day After Spray, **NS=Non-Significant, ****S=Significant

1130



Chowdary and Tayde; Int. J. Environ. Clim. Change, vol. 13, no. 9, pp. 1128-1132, 2023; Article no.lJECC.102958

No.of shoots infested

% Shoot infestation = x 100

Total no.of shoots

(Rahman et al., [8])

On fruit: Fruit infestation was computed by
counting the number of infested fruits and total
number of fruits from five selected plants.

No.of fruits infested

% Fruit infestation = x 100

Total no.of fruits

(Rahman et al., [8])

The data on per cent infestation of brinjal shoot
and fruit borer on both shoot and fruit were
pooled separately and assessed to statistical
analysis [9]. The fruit yield was harvested from
each plot separately and the mean of marketable
yield was recorded. Cost Benefit Ratio is also
drawn by dividing the gross returns with the total
cost of cultivation.

3. RESULTS AND DISCUSSION

The data on the pooled mean of per cent shoot
infestation of brinjal shoot and fruit borer on 3",
7" and 14" day after the first spray revealed that,
all the chemical treatments were significantly
superior over control. Among all the treatments
(Table 1) , the lowest per cent shoot infestation
was recorded in Chlorantaniliprole 18.5% SC
(8.26%), Emamectin benzoate 5% SG (14.19%),
Indoxacarb 14.5% SC (14.39), Chlorpyriphos
20% EC (17.42%), Metarhizium anisopliae
(18.16%), Beauveria bassiana (19.40%) and
Neem oil 2% (21.88%) was found to be least
effective but significantly superior over the
control (26.23%).

The data on the pooled mean (Table 1) of per
cent fruit infestation of brinjal shoot and fruit
borer on 3", 7" and 14™ day after the second
spray revealed that, the lowest per cent of fruit
infestation was recorded in Chlorantraniliprole
18.5% SC (7.69%), followed by Emamectin
benzoate 5% SG (12.55%), Indoxacarb 14.5%
SC (13.67%), Chlorpyriphos 20% EC (14.40%),
Metarhizium anisopliae (14.64%), Beauveria
bassiana (15.46%) and Neem oil 2% (16.41%)

was found to be the least effective but
significantly ~ superior  over the  control
(27.39%).

Similar results of Chlorantraniliprole 18.5% SC,
the most effective of above results, was reported
by Tripura et al. [2]. The next best was
Emamectin benzoate 5% SG , similar results

were supported by Patra et al. [10], followed by
Indoxacarb 14.5% SC, which lined with the
findings of Jagarlamudi and Kumar [11],
Chlorpyriphos 20% EC, supported with the
findings of Sanjana and Tayde [7], Metarhizium
anisopliae, which lined with the findings of
Sharma and Tayde [12], Beauveria bassiana,
similar results were supported by Vyas and
Tayde [13] and the results shown that the
least effective was found to be Neem oil 2%,
which lined with the findings of Chandar
et al. [14].

The highest yield and cost benefit ratio were
recorded in Chlorantraniliprole 18.5% SC (210.6
gt/ha) and (1:7.48), similar findings were
supported by Vyas and Tayde [13], followed by
Emamectin benzoate 5% SG (187.5 gt/ha) and
(1:6.88), this result was supported by the findings
of Patra et al. [10], Sharma and Tayde [12].
Followed by Indoxacarb 14.5 SC (165.4 gt/ha)
and (1:5.87), this result was supported by the
findings of Jagarlamudi and Kumar [11], followed
by Chlorpyriphos 20% EC (131.9 gt/ha) and
(1:4.82), this result is lined with the findings of
Sanjana and Tayde [7], Metarhizium anisopliae
(121.5 gt/ha) and (1:4.28) which is in the line with
the findings of Sharma and Tayde [12], followed
by Beauveria bassiana (116.3 gt/ha) and (1:4.13)
which is in the line with the findings of Tripura et
al. [2], followed by Neem oil 2% (104.2 gt/ha) and
(1:3.79), these findings are in support with
Chandar et al. [14].

4. CONCLUSION

The results revealed that Chlorantraniliprole
18.5% SC was the most effective treatment
against brinjal shoot and fruit borer producing
maximum yield and recording the highest cost
benefit ratio compared to other treatments. While
Emamectin benzoate 5% SG and Indoxacarb
14.5% SC have shown average results and the
least effective chemicals were found to be
Chlorpyriphos 20% EC, Metarhizium anisopliae
and Beauveria bassiana. Botanical Neem oil 2%
was found to be the least effective among all the
treatments.

ACKNOWLEDGEMENT

The authors are thankful to Dr. Ashwani Kumatr,
Associate Professor and Head, Department of
Entomology, Sam Higginbottom University of
Agriculture, Technology and Sciences, Prayagraj,
for providing the facilities during the course of
investigation.

1131



Chowdary and Tayde; Int. J. Environ. Clim. Change, vol. 13, no. 9, pp. 1128-1132, 2023; Article no.lJECC.102958

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Anwar S, Mari JM, Khanzada MA, Ullah F.
Efficacy of insecticides against infestation
of brinjal shoot and fruit borer, Leucinodes
orbonalis Guenee (Pyralidae:Lepidoptera)
under field conditions. Journal of
Entomology and  Zoology  Studies.
2015;3(3):292-295.

Chandar AS, Kumar A, Singh U, Kakade
AA, Nawale JS, Narode MK. Efficacy of
certain chemicals and biopesticides
against brinjal shoot and fruit borer,
Leucinodes orbonalis (Guenee). Journal of
Entomology and  Zoology  Studies.
2020;8(5):220-223.

Gomez KA, Gomez AA. Statistical
procedures for agricultural research. A
Wiley Interscience Publication. 1976;20-
30.

Jagarlamudi SMR, Kumar A. Efficacy of
certain chemicals with bio-pesticides
against Leucinodes orbonalis (Guenee) on
brinjal. Journal of Entomology and Zoology
Studies. 2021; 9(1):771-777.

Kolhe PS, Kumar A, Tayde AR. Field
efficacy of certain chemicals and neem
products against shoot and fruit borer
(Leucinodes orbonalis Guenee) on Brinjal
(Solanum melongena Linnaeus) in Trans
Yamuna Region of Allahabad. International
Journal of Current Micro-Biology and
Applied Plant Sciences. 2017;6(9):1320-
1327.

Patra S, Thakur NSA, Firake DM.
Evaluation of bio-pesticides and
insecticides against brinjal shoot and fruit
borer (Leucinodes orbonalis Guenee) in
meghalaya of North-Eastern India.
International Journal of Bio-resource and
Stress Management. 2016;7(5):1032-1036.
Raghupathy A, Palanisamy S,
Chandramohan N, Gunathilagaraj K. A

10.

11.

12.

13.

14.

guide on crop pests. Sooriya desk Top
Publishers, Coimbatore. 1997;264.
Rahman MM, Islam KS, Jahan M, Uddin
MA. Efficacy of some botanicals in
controlling  brinjal  shoot and fruit
borer, Leucinodes orbonalis Guenee.
Progressive Agriculture. 2009;20(1and2):
35-42.

Sanjana PSVV, Tayde AR. Field efficacy of
some insecticides, neem oil and spinosad
against shoot and fruit borer, Leucinodes
orbonalis (Guenee) on brinjal. Journal of
Entomology and Zoology Studies. 2019;
7(5):563-566.

Sharma JH, Tayde AR. Evaluation of bio-
rational pesticides against brinjal shoot and
fruit borer, Leucinodes orbonalis (Guenee)

at Allahabad Agro climatic Region.
International Journal of Current Micro
Biology and Applied Plant Sciences.

2017;6(6):2049-2054.

Shridhara M, Hanchinal SG, Sreenivas
AG, Hosamani AC, Nidagundi JM.
Evaluation of newer insecticides for the
management of of Brinjal shoot and fruit
borer, (Leucinodes orbonalis Guenee).
International Journal of Current Micro
Biology and Applied Plant Sciences.
2019;8(3): 2582-2592.

Tripura A, Chatterjee ML, Pande R, Patra
S. Biorational management of brinjal shoot
and fruit borer (Leucinodes orbonalis
Guenee) in mid hills of Meghalaya. Journal
of Entomology and Zoology Studies.
2017;5(4):41-45.

Vyas P, Tayde AR. Evaluation of chemical
insecticides and biopesticides in
management of shoot and fruit borer,
Leucinodes orbonalis (Guenee) in brinjal
Solanum melongena (L.). The Pharma
Innovation Journal. 2022;11(10):
898-901

Yadav R, Lyall H, Kumar S, Sanap RK.
Efficacy of certain botanical insecticides
against shoot and fruit borer, Leucinodes
orbonalis (Guenee) on brinjal (Solanum
melongena L.). The Bioscan. 2015;10(2):
987-990.

© 2023 Chowdary and Tayde; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/102958

1132


http://creativecommons.org/licenses/by/2.0

