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Abstract

The research work was conducted at Central Research Farm in Sam Higginbottom University of
Agriculture Technology and Sciences, Naini, Prayagraj during rabi season in 2023-2024 includes eight
treatments including and control viz, Ti-Neem Oil 5%, T>-NSKE 5%, Ts-Beauveria bassiana 1.15%
WP, Ts-Bacillus thuringiensis 1x10° CFU/ml, Ts-Spinosad 45 SC, Te-Chlorantraniliprole 18.5% SC,
T7-Profenofos 40% + Cypermethrin 4% EC and To-untreated plot in Randomized Block Design used in
three replications tormenting to study the efficacy of selected insecticides on the larval population of H.
armigera on Chickpea. Result show that Te-Chlorantraniliprole 18.5% SC found superior among all
treatments with larval population of (0.52) with highest C:B ratio and marketable yield (1:3.49 and
26.83 g/ha), and least effective among the treatments is NSKE 5% with a pest population, C:B ratio and
yield (1.77, 1:1.75 and 13.33 g/ha).
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Introduction

Chickpea [Cicer arietinum (L.)], also known as Chana, Bengal gram, or Gram, is a
significant pulse crop grown in a lot of countries throughout the world and accounts for 20%
of the world's supply of legumes. It is a member of the Leguminaceae family. South Western
Asia is where the chickpea, known as the "King of Pulses," originated. The plant typically
develops to a height of 20 to 50 cm during the Rabi season and has tiny, feathery leaves on
both side of the stem. In addition to being a feed, chickpeas are utilized for human
consumption. Its seed is used as a green vegetable, in dishes that are fried or roasted, as
snacks, and in the production of flour and dhal.

Chickpea is an essential significant pulse, per 100 gm with 19.99 percent of protein and
stands third among the food-grains after wheat and rice. It is rich and inexpensive source of
proteins and vitamins which constitute 14.00 gm protein, 4.00 gm fat, 12.8 gm fiber, 45 gm
Carbs, 8.49%, 23% Zinc, 22% Phosphorous, Potassium 10%. It occupies around 10 million h
actor the total area under the pulses in India, and total productivity is 11.91 million tones
with average productivity of 1192 kg/ha.

Chickpea solely contribute about 50% of Indian pulse production. Highest gram producing
state India are Maharashtra (25.97%), Madhya Pradesh (18.59%), Rajasthan (20.65%),
Gujarat (10.10%) and Uttar Pradesh (5.66%) contribution to national production. Bengal
gram is 10 million hectares with a production of 11.91 million tonnes with productivity of
1187 kg/ha. (Prasanna et al., 2020) (41,

Pod borer is one of the major pests of gram. The caterpillar starts attacking at initial stage
and generate severe infestation at crop adulthood stage, effect on total yield loss up-to 70-
80%. A single can damage 25-30 pods of gram in its life time. It feeds on tender leaves and
young pods. It makes irregular holes on pods and leaves and keep its half body inside and
half body outside the pod to eat the developing seeds, this is the characteristic feature of
Helicoverpa armigera. The yield loss in chickpea due to pod borer was results as 20 to 70
percent in favourable weather conditions. The pest infestation can be diminished by the
spraying of selected insecticides. (Gautam et al., 2018) 1],
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Pod borer is a universal, polyphagous and electic eater pest
and widely distributed in the tropics and sub-tropics. The
attacks result in less yield of gram to the regular outbreaks
of H. armigera which is considered as one of the significant
pests of chickpea. Helicoverpa armigera is singly destroy
and damages upto Rs 35, 000 million annually in India

regardless using of several pesticides. (Meena et al., 2018)
[12]

Objective

1. To evaluate the efficacy of few biopesticides and
chemicals against gram pod borer (Helicoverpa
armigera) on Chickpea during the rabi season 2023-
2024,

2. To calculate the cost benefit ratio.

Materials and Methods

Field trails were conducted to study the “Efficacy of certain
biopesticides and chemicals against gram pod borer
[Helicoverpa armigera (Hubner)] on chickpea (Cicer
arietinum. L)’ at central research field, SHUATS,
Prayagraj, U.P. during Rabi 2023-2024. The survey was laid
out in RBD having seven treatments and control in three
replications with the plot size 2m? The Research was
fulfilled on Bengal gram variety Pusa-362. Two spraying
intervals were given at fifteen days interval using a hand
compression pump during dawn or dusk hours to avoid
photo oxidation of insecticides. The treatments details are:
T1-Neem Oil 5% (2.5 lit/ha), To-NSKE 5% (2.5 lit/ha), Ta-
Beauveria bassiana 1.15 WP (1 kg/ha), Tas-Bacillus
thuringiensis 1x10° CFU/ml (1kg/ha), Ts-Spinosad 45 SC
(160 ml/ha), Te — Chlorantraniliprole 18.5 SC (150 mi/ha),
T7-Profenofos40% + Cypermethrin 4% (1 lit/ha) and To-
untreated control.

Monitoring and estimation on larval count, gram yield and
Benefit cost ratio were made on 5 erraticaly chosen plants in
each replication along with the untreated plot. Post
treatments monitoring on larval population were reported on
third, seventh and fourteenth days of every spray
appropriately and were expose to statistical analysis.

Benefit Cost Ratio

Benefit Cost Ratio =———re™™ __ 100

Cost of Treatment

Mohapatra and Yadav (2023) [2°]

Result and Discussion

The outcome after 1%t and 2" spray stated that all the
treatments were superiorly to control in handle the pest
community of pod borer (Helicoverpa. a) on gram. The least
larval population was recorded in Chlorantraniliprole 18.5
SC. The remaining treatments were also successful in
handle the larval population of pod borer (Helicoverpa
armigera) like. The readings of larval population of
Helicoverpa armigera after second spray stated that all the
treatments were supercilious over untreated plot. Among
each on of the treatments poorest population was noted in
Chlorantraniliprole 18.5 SC (0.52) found excellence over
other treatments accompanied by Spinosad 45SC (0.85) then
Profenofos 40% + Cypermethrin 4% (1.03), Bacillus
thuringiensis 1x10° CFU/ml (1.26), Beauveria bassiana
1.15% (1), Neem oil 5% (1.22), Neem seed kernal
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extracTs% (1.46) were superior over control (2.39). NSKE
5% was least effective treatment. Ultimate number of larvae
population was noted in untreated control (2.39).

The data on mean larval population behind first and second
spray state that all the insecticides were found very effective
and significantly superior over untreated plot. Among all
seven treatments minimum Larval number found in Te-
Chlorantraniliprole 18.5 SC (0.52) as the similar findings
was reported by Upadhyay et al., (2020) %2 reported that
Chlorantraniliprole 18.5 SC was the most workable
treatment to control Helicoverpa armigera larval
population. Tg Spinosad 45 SC was found the next capable
treatment with larval number (0.85) similar finding was
noted by Singh et al., (2018) % Mohapatra and Yadav
(2023) 2°1, who noted that Spinosad SC was found to be the
next best treatment for reducing the larval population of
Helicoverpa armigera. T Profenofos 40% + Cypermethrin
4% was found the next best effective treatments with the
larval number (1.03) which was similarly found by Jadhav
et al., (2021) B, Jayanth and Kumar (2022) B2, who
reported Profenofos 40% + Cypermethrin 4% to be the next
best and effective treatment in controlling larval population.
Ts-Bacillus thuringiensis was found the next most effective
treatment with a lowest larval number of (1.26) as the same
findings was done by Herald et al., (2019) 3, Mohite and
Khan (2022) 34, T,;-Beauveria bassiana was found the next
best effective treatment with a larval population of (1.38) as
the same findings was done by Sai et al., (2020) [,
Vijaykumar et al., (2021) 8, T;-Neem oil 5% was found
the next effectual treatment with a caterpillar population of
(1.56) as the same findings was done by Gautam et al.,
(2018) M. T,-NSKE 5% was found the next effectual
treatment with a larval population of (1.77) and the same
findings was done by Herald et al., (2019) 3%, Santosh
(2022) &1,

The maximum yield was reported in Te-Chlorantraniliprole
18.5 SC (26.83 g/ha), accompanied by Ts Spinosad (26.66
g/ha), T+ Profenofos 40% + Cypermethrin 4% (25.83 g/ha),
T, Bacillus thuringiensis (22.5 g/ha), T; Beauveria bassiana
(21.25 g/ha), T1 Neem oil 5% (17.08 g/ha) and T1 NSKE 5%
(13.33 g/ha). The treatments T1 NSKE 5% (13.33 g/ha) was
tiniest effective among all the treatments. Untreated plot TO
(11.00 g/ha) yield.

Among all the treatments the dominant C:B ratio was gained
from Te-Chlorantraniliprole 18.5 SC (1:3.49) as the similar
findings was done by Upadhyay et al., (2020) 22, followed
by Ts-Spinosad 45 SC with a cost benefit ratio of (1:3.32) as
the similar finding was done by Reddy et al., (2021) [,
Mohite and Khan (2022), . followed by the T-Profenofos
40% + Cypermethrin 4% exhibited a cost benefit ratio of
(1:2.283) as the similar finding was done by Jadhav et al.,
(2021) B4, which was followed by Ts-Bacillus thuringiensis
which exhibited cost benefit ratio of (1:2.52) which was
suggested by the finding of Chitralekha et al., (2018) &,
Abbas et al., (2021) M, followed by Ts-Beauveria bassiana
exhibited cost benefit ratio of (1:2.83) it was suggested by
Golvankar et al., (2015) [, Vijaykumar et al., (2021) 6],
which was followed by T:-Neem oil 5% with a C:B ratio of
(1:2.25) as the similar finding was done by Yerrabala et al.,
(2021) 281, Followed by T,-NSKE 5% which obtained a cost
benefit ratio of (1:1.75) which was supported by Meena et
al., (2018) [*2,
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Table 1: Population of Helicoverpa armigera/ 5 Plant
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Population of Helicoverpa armigera/ 5 Plant
Sr. No Treatments 1%t Spray 2" Spray Yield in g/ha |B:C ratio
31 Day |7 Day|14" Day|Mean|3" Day|7™" Day|14™ Day|Mean
T1 Neem oil 5% 2 14 18 |[1.73 2 1.4 1.8 1.9 17.08 1:1.85
T2 NSKE 5% 2.13 1.6 2 1.91| 2.13 1.6 2 2.09 13.33 1:1.75
T3 Beauveria bassiana 1.15% WP 1.93 | 1.13 16 |[155| 193 | 1.13 16 |1.76 21.25 1:1.91
T4 | Bacillus thuringiensis 1x10°CFU/ml | 1.93 | 0.93 14 [142| 193 | 0.93 14 1169 225 1:2.52
Ts Spinosad 45 SC 166 | 066 | 093 [1.08| 1.66 | 066 | 0.93 |1.26 26.66 1:3.32
Te Chlorantraniliprole 18.5 SC 093 | 026 | 053 |057| 093 | 0.26 | 053 |0.88 26.83 1:3.49
T7 Profenofos 40% + Cypermethrin 4% | 1.86 0.8 113 |1.26| 1.86 0.8 113 | 144 25.83 1:2.83
T0 Control 2.26 | 2.33 22 |226| 226 | 2.33 22 216 11.00 1:1.27
F-test S S S S S S S S
S. Ed. (#) 0.161 | 0.118 | 0.076 |0.188| 0.103 | 0.052 | 0.063 [0.046
C.D. (P=0.05) 0.298 | 0.373 | 0.162 |0.256| 0.214 | 0.111 | 0.135 [0.100
Conclusion 10. Kumar A, Miashra M, Prakash S. Biology of
Above analysis claims between all the treatments Helicoverpa armigera (Hubner) on tomato in Tarai

Chlorantraniliprole 18.5 SC (0.5 ml/lit) proved to be the
satisfying treatment accompanied by Spinosad 45 SC (0.3
ml/lit), Profenofos 40% + Cypermethrin 4% (2.5 ml/lit),
Bacillus thuringiensis @ 5 mg/ml, Beauveria bassiana
1.15% WP (2.5 gm/lit), Neem oil 5% (5ml/lit) and NSKE
5% (50 ml/lit) in reducing Helicoverpa armigera larval
population. The selected insecticides do not raise problems
like contamination of ecosystem, effect on non-target pest.
Eventually bio-pesticides are useful in maintaining of proper
management of pod borer (Helicoverpa armigera).
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