Review Article

Efficacy of \botanicals\ and synthetic insecticides against pod borer [Helicoverpa armigera

(Hubner)] on cowpea [Vigna unguiculata (L.) Walp]

ABSTRACT

The present investigation was conducted at Central Research Field, Department of Entomology, Naini
Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj
during the kharif season of 2021. The field was laid in randomized block design (RBD) with six treatments
Chlorantraniliprole 18.5% SC/@0.5ml/L, Spinosad 45SC/@ml/L, Emamectin benzoate 5%SG @0.04G/Kg ,

Neem oil 5%\@\50mI/L, karanj oil 5%@50ml/L , NSKE 5%@50ml/L and control viz., The larval population

per plant was taken before spraying and 3,7 and 14 days after each spray all the insecticides tested
significally reduced the pest infestation compared to control. The results of the efficacy showed that the
minimum larval population was recorded in treatment Chlorantraniliprole 18.5% SC (2.26%,1.80%). The
next effective treatments were Spinosad 45SC (2.80%,2.23%), Emamectin benzoate 5%SG (3.23%,2.80%),
Neem oil 5% (3.63%,3.30%), karanj oil 5% (4.20% ,3.60%.), NSKE 5% (4.56%,4.10%.), which was found
to be least effective among all treatments. The best and most economical treatment Chlorantraniliprole
18.5% SC (1:2.82) followed by Spinosad 45 SC (1:2.44), Emamectin benzoate5%SG (1:2.10), Neem oil 5%
(1:1.92), karanj oil 5% (1:1.68), NSKE (1:1.49) as compared to the control plot (1:1.01).
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INTRODUCTION

Cowpea (Vigna unguiculata (L.) Walp.) is a tropical annual herbaceous legume of the Fabaceae family
(Stoilova et al., 2013). It's also known as black-eyed pea or southern pea, and it's used for a variety of things
like food, feed, forage, fodder, green manure, and vegetables. Cowpea is also useful as a cover crop and
helps to improve soil fertility by fixing nitrogen (Asiwe et al., 2009). Cowpea seeds are high in protein,
calories, minerals, and vitamins (Goncalves et al., 2016). A seed can include 23-25 percent protein, 50-67
percent carbs, 8-9% moisture, and very little fat (3.99 \percend ). They also have a significant amount of

micronutrients like vitamin A, iron, and calcium (Prinyawiwatkul et al., 1996). Africa, Nigeria, Brazil, Haiti,
India, Myanmar, Sri Lanka, Australia, and the United States are all big cowpea producers. Cowpeas are
grown all over the world, with an estimated yearly cultivation area of 12 to 14 million hectares and a global
yield of around 4.5 million metric tonnes (Singh et al., 2006). Cowpeas are farmed on 10 million hectares
with a yield of 387 kg/ha (FAO, 2004). Cowpeas are grown on roughly 3.9 million hectares, with a yield of
567 [kilogrammes per hectare\. Because of its wide host range, dispersion, and destructiveness, it is the most

severe insect pest of grain legumes in the tropics and subtropics. Helicoverpa armigera is a polyphagous pest
that has been designated as a national pest due to its destructiveness during critical stages of crop
development, such as flowering and pod development, especially to economically valuable plant parts such
as flowers and pods. As a result, it has become a significant constraint to grain legume productivity.
(Yerrabala et all| 2021).

MATERIALS AND METHODS
The trial took place in ]Khariﬂ, season 2021, at SHUATS, Prayagraj (U.P.). The study was set up in a
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randomised block design with eight different treatments. The Cowpea variety Ankur Gomati was
employed in the study, and each treatment was replicated three times. Treatments for the



management of the gram pod borer were applied after a sufficient level of insect population was
seen. The data was statistically analysed. In addition, the yield per plot was recorded.

RESULTS AND DISCUSSION

The results of the field trail revealed that among the insecticides treated against H. armigera after first spray
Chlorantraniliprole was found significantly superior in reducing the pod borer population which was
followed by Spinosad, Emamectin benzoate, neem oil, Karanj oil and NSKE. After second spray, all the
insecticides were found superior over untreated control. The overall mean analysis showed that
Chlorantraniliprole and Spinosad were significantly superior to other treatments followed by Emamectin
benzoate, neem oil, Karanj oil and NSKE. The treatments were found to be significant with each other.

Chlorantraniliprole was found to reduce the Cowpea pod borer population to a tune of (2.03). Regarding
the yield of cowpea, Chlorantraniliprole registered significantly higher yield (22.08 g/ha) and B:C ratio

in cowpea crop dSonune et al.,2016, Jakhar et al., 2017D.

parameters recorded, were higher in treated plots compared to control plots.

Emamectin benzoate 18.5%SG.

of 2.82 (Table 1). The present finding is in line with observation on field application of ( Comment [M10]: Where is the table 1
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Table 1: Efficacy of botanicals and synthetic insecticides on population of pod borer (Helicoverpa armigera) on cowpea in kharif season 2021
Larval population (Helicoverpa armigera)
Overall ;
First spray Second spray Mean Yield
S.No. Treatments (g/ha) B:C ratio
1DBS| 3DAS | 7DAS = 14DAS| 3DAS | 7DAS | 14DAS
Emamectin benzoate 5% e e d e d e bed .
T1 sG ’@ \0.04g/kg 4.66 3.53 3.00 3.20 3.06 2.66 2.86 3.01 16.80 1:2.10 [COmment [M18T: 2
T2 | Spinosad 45SC @ 1ml/L | 4.60 313" | 253" | 280° | 253 2.06° 2.26" | 2.51% 19.20 1:2.44
Chlorantraniliprole g g f g f g d .
T3 18.5 SC l@l 0.5ml/L 453 2.80 1.80 2.20 1.93 1.73 1.80 2.03 22.08 1:2.82 [COmment e
T4 | Karanjoil 5% @ 50ml/L | 4.60 4.40° | 4.00° | 4.20° 3.86° 3.40° 3.66° | 3.90" 13.20 1:1.68
Ts Neem oil 5% @50ml/L 486 | 3.86% | 353" | 363 | 353 3.13° 3337 | 3.46™ 14.80 1:1.92
Te NSKE 5% @ 50ml/L 5.06 5.00° | 4.33° | 4.40° 433 3.93° 413" | 433 11.80 1:1.49
To Untreated 5.10 5.60% 6.20% 6.8% 7.40% 8.00% 8.60% 7.10° 7.3 1:1.01
F-test NS S S S S S S S - -
cVv 5.21 2.71 4,73 412 4.33 4.77 3.91 16.23 - -
C.D.(P=0.5) - 0.19 0.30 0.28 0.29 0.30 0.26 1.49 - -
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Fig 1: Efficacy of botanicals and synthetic insecticides on population of
pod borer |(Helicoverpa armigera) on cowpea in kharif season 2021.
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Conclusion:

It could be concluded that for the management of Helicoverpa armigera on Cowpea
crop, recommended synthetic insecticides and botanicals Chlorantraniliprole 18.5 SC.
proved to be most effective and economical. Similarly, the use of Spinosad 45 % SC,
Emamectin benzoate 5% SG, Neem oil 5% and Karanj oil 5% can also be thought of for
the management of cowpea pod borer. However, the application of NSKE 5% could not
exert encouraging role for Cowpeapod borer management. This plant product also helps
in reducing pollution in the environments. Hence it can be suitably incorporated as
treatments in IPM programme|

Comment [M20]: put a short paragrapl
introducing the figure 1

B [ Comment [M21]: perspective

BIBLIOGRAPHY:

Asiwe, J. A. N. (2009). Needs assessment of cowpea production practices, constraints
and utilization in South Africa. African Journal of Biotechnology, 8(20) African
Journal of Biotechnology, 8 (24): 7182- 7186,

Chaukikar, K., Bhowmick, A. K., Das, S. B., Marabi, R. S.,and Tomar, V. S.
(2017). Bioefficacy of emamectin benzoate against Helicoverpa armigera
Hubner and its natural enemies on chickpea (Cicer arietinum) crop.



International Journal of Bio- resource and Stress Management, 8(5):716-720.

Gongalves, A., Goufo, P., Barros, A., Dominguez-Perles, R., Trindade, H., Rosa, E.
A., and Rodrigues, M. (2016). Cowpea [Vigna unguiculata (L.) Walp], a
renewed multipurpose crop for a more sustainable agri-food system: nutritional
advantages constraints. Journal of the Science of Food and Agriculture, 96(9):
2941-2951.

Jakhar, P., kumar, Y., and Lal, R. (2017). Efficacy of the Different Insecticides
against Gram Pod Borer, Helicoverpa armigera (Hub) on Chickpea, Cicer
arietinum L. Annals of Biology, 33(1): 94-97.

Nitharwal, R. S., Kumar, A., Jat, S. L., and Chula, M. P. (2017). Efficacy of newer
molecules against gram pod borer, Helicoverpa armigera (Hub.) on chickpea
(Cicer arietinum L.). Journal of Pharmacognosy and Phytochemistry, 6(4):
1224-1227.

Patil, P. V., Pawar, S. A., Kadu, R. V., and Pawar, D. B. (2018). Bio-efficacy of
newer insecticides, botanicals and microbial against tomato fruit borer
Helicoverpa Armigera (Hubner) infesting tomato. J Ento Zool Stud, 6(5): 2006-
2011

Prinyawiwatkul, W., McWatters, K. H., Beuchat, L. R., Phillips, R. D., and
Uebersak, M A. (1996). Cowpea flour: a potential ingredient in food products.
Critical Reviews in Food Science & Nutrition, 36(5): 413-436.

Singh, B. B. (2006). Cowpea breeding at IITA: Highlights of advances impacts.
Anais docongresso nacional de feijao-caupi. Embrapa Meio- Norte, Teresina, 1-
4,

Sonune, K. R., and Bhamare, V. K. (2016). Persistence and residual toxicity of
different insect icides against pod borer, Helicoverpa armigera (Hubner)
infesting pigeonpea.

Stoilova, T., Pereira, G. (2013). Assessment of the genetic diversity in a germplasm
collection of cowpeas (Vigna unguiculata (L.) Walp.) using morphological traits.
African Journal of Agricultural Research, 8(2): 208- 215.

Yerrabala, S., Kumar, H. S,, and Yadav, U. (2021). Comparative efficacy of Bacillus
thuringiensis with botanicals and chemicals against gram pod borer Helicoverpa
armigera (Hubner) (Lepidoptera:Noctuidae) on cowpea [Vigna unguiculata (L.)
Walp.]. The Pharma Innovation Journal, 10(5): 709- 712.



