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ABSTRACT 
 

The present investigation was carried out at Central Research Farm, Sam Higginbottom University 
of Agriculture, Technology and Sciences, Prayagraj, U.P. during Rabi, 2021- 2022. The experiment 
was conducted in Randomized Block Design (RBD) with eight treatments and 3. replications. The 
insecticides like Emamectin benzoate 5 SG(Treta) dose @ 0.4gm/Litre, Spinosad 45% SC (Tracer) 
dose @0.5ml/Litre, Neem oil 0.2% (Neem Aura) dose @2ml/Litre, Karanj oil 0.2% (RV Essential 
Karanj Oil) dose @2ml/litre, Chlorantriniliprole 18.5 SC (Coragen) dose @0.5ml/Litre, 
Flubendamide 480SC (Fame) dose @0.4ml/Litre, Profenophos 50 EC (Celcron) dose @2ml/Litre 
were applied. The mean larval population per plant was recorded one day before and 3, 7 and 14 
days after each spray. Among insecticidal treratments the lowest larval population of Helicoverpa 
armigera on chickpea was recorded in spinosad 45SC@0.5ml/L followed by Flubendiamide 480 
SC@0.4ml/L, Emamectin Benzoate 5SG@ 0.4gm/L, chlorantraniliprole 18.5 SC@0.5ml/L and 
profenophos 50EC@2ml/L. The next effective are botanicals namely., neem oil 0.2%@2ml/L and 
karanj oil 0.2%@2ml/L was found to be least effective but comparatively superior over the control. 
The highest yield (24.3 q/ha) was also obtained with application of recorded in spinosad 45SC @ 
(0.5ml/L) while maximum C:B (1:4.76) was achieved with spray of Flubendiamide 480SC @0.4ml/L. 
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1. INTRODUCTION 
 
Chickpea, Cicer arietinum, crop is a member of 
the Leguminosae family. It is the only cultivated 
crop within the Cicer. Two types of chickpea 
cultivars are recognized globally- kabuli and desi 
[1]. Chickpea is an important Rabi and best 
suited to areas having low to moderate rainfall 
with mid-cold weather [2]. India is the major 
chickpea producing country and contributing for 
over 75% of total world chickpea production [3,4]. 
Chickpea is one of the most important pulse 
crops grown in 10.2 million hectares with an 
average production of 7.9 million tonnes and an 
average productivity of 995 kg/ha of which about 
80 per cent is grown in India (FAO, 2016) and 
India ranks fifth in area and fourth in production 
among the food grains [5] Madhya Pradesh 
contributes highest (39%), followed by 
Maharashtra (14%), Rajasthan (14%), Andhra 
Pradesh (10%), Uttar Pradesh (7%), Karnataka 
(6%) and other remaining states and UTs of India 
(10%) to the total chickpea area and production 
(Preeti et al., 2021). Among the many biotic 
factors responsible for low yield, damage due to 
insect-pests is the major limiting factor [6]. 
Helicoverpa armigera is one of the serious pests 
of chickpea, which feeds more than 150 crops 
throughout the world [7]. Among these, pod borer 
Helicoverpa armigera (Hubner) (Lepidoptera: 
Noctuidae) is most important and accounts for 
about 90 to 95% of the total loss caused by all 
the insect-pests. The Helicoverpa armigera 
lifecycle stages are egg, larva, pupa and adult. 
The female moths lay eggs on tender parts of the 
plant, a single moth can lay up to 500-890 eggs. 
The freshly laid eggs of H. armigera are 
yellowish-white in colour [8-11]. The apical area 
of egg is smooth and the rest of the surface 
sculptured in the form of longitudinal ribs [12-15]. 
Larva of H. armigera had six distinct instars in 
chickpea [16]. The yield loss in chickpea due to 
pod borer has been estimated to be 10 to 60% 
under normal weather conditions and 50 to 100% 
in favorable weather conditions, particularly when 
there are frequent rains and cloudy weather 
during the cropping season [17]. 
 

2. MATERIALS AND METHODS 
 
The experiment was conducted at the 
experimental research plot of the Department of 
Entomology, Central Research Farm,                      
Sam Higginbottom University of Agriculture, 

Technology and Sciences during rabi season of 
2021-2022 in Randomized Block Design with 
three replications and eight treatments using a 
variety NBEG- 49(Nandyal) with 2 × 2 m plot size 
for evaluation of efficacy of chemical and 
botanical insecticides against pod borer 
Helicoverpa armigera in chickpea crop. The soil 
of the experimental site was well drained and 
medium high. Research field situated at 25°27‟ 
North latitude 80°05‟ East longitudes and at an 
altitude of 98 meter above sea level the 
maximum temperature reaches up to 42°C in 
summer and drops down to 4°C in winter. 
Agronomical practices were followed to raise the 
crop. Each treatment was sprayed twice at when 
larval population reaches its ETL level (3 to 5 
larvae per plant). The observation on population 
of Helicoverpa armigera were recorded visually 
per plant from five randomly selected and tagged 
plants in each plot. The insecticides viz. 
Emamectin benzoate 5 SG dose@ 0.4gm/L, 
Spinosad 45% SC dose @0.5ml/L, Neem oil 
0.2% dose@2ml/L, Karanj oil 0.2% dose@2ml/l, 
Chlorantriniliprole 18.5 SC dose@0.5ml/L, 
Flubendamide 480SC dose@0.4ml/L, 
Profenophos 50 EC dose@2ml/L were sprayed 
at and total two sprays were given. Larval 
population was counted 24 hours before spray 
3,7 and 14 days after spraying from tagged 
plants The crop was harvested and threshed plot 
wise. The grain was cleaned, dried and weighed. 
The cost of insecticides used in this experiment 
was recorded during rabi season. The cost : 
benefit was also worked out. Total cost 
(insecticidal cost + labour) and income was 
calculated per hectare.  
 

3. RESULTS AND DISCUSSION 
 
The results revealed that all insecticidal 
treatments significantly reduced larval population 
of pod borer, pod damage and increased the 
grain yield as compared to control. As per the 
data mentioned in Table 1 after 3

rd
, 7

th
 and 14

th
 

days of first spray Among all the treatments, the 
least mean larval population of pod borer was 
recorded in spinosad 45SC (1.18) followed by 
Flubendiamide 480SC (1.33) followed by 
emamectin benzoate 5SG (1.38) followed by 
chlorantraniliprole 18.5SC (1.58), profenophos 
50EC (1.89), Neem oil 0.2% (2.07) and Karanj oil 
0.2% (2.15).The lowest larval population of 
helicoverpa armigera Was recorded in Spinosad 
Because After two sprayings Due to toxicity of 
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Table 1. Effect of treatments on larval population after first and second spray 
 

Treatments Dose Mean larval population per 5 plants Overall 
Mean 

Yield 
q/ha 

C:R 
(Rs.)  First spray Second spray 

1DBS 3DAS 7DAS 14DAS 1DBS 3DAS 7DAS 14DAS 

Emamectin benzoate 
5SG 

 3.47 1.2
ef
 1.33

d
 1.6

cd
 2.53 1.4

de
 1.8

cd
 2.13

cde
 1.58

d
 21.5 1:4.38 

Spinosad 45SC  3.6 0.93
g
 1.27

d
 1.33

d
 2.60 1.2

e
 1.53

d
 1.73

e
 1.33

d
 24.3 1:4.14 

Neem oil 0.2%  3.4 1.73
bc

 2b 2.47
b
 2.53 2.27

b
 2.33

b
 2.6

bc
 2.23

b
 14.8 1:2.89 

Karanj oil 0.2%  3.53 1.93
b
 2.2

b
 2.33

b
 2.73 2.4

b
 2.4

b
 2.73

b
 2.33

b
 13.2 1:2.72 

Chlorantraniliprole 
18.5SC 

 3.6 1.4
de

 1.53
cd

 1.8
c
 2.8 1.67

cd
 2bc 2.2bcde 1.77

cd
 20.7 1:3.53 

Flubendiamide 480SC  3.6 1.07
fg
 1.4

d
 1.53

cd
 3.07 1.33

e
 1.73

cd
 2de 1.51

d
 23.1 1:4.76 

Profenophos 50EC  3.47 1.53
cd

 1.87
bc

 2.27
b
 2.33 1.93

c
 2.27

b
 2.53

bcd
 2.06

bc
 16.4 1:3.19 

Control  3.67 4a 4.4
a
 4.47

a
 4.73 5.2

a
 5.4

a
 5.53

a
 4.83

a
 8.3 1:1.79 

S.Ed (±)  0.20 0.12 0.16 0.17 0.22 0.13 0.20 0.26 0.54   
C.D (P=0.05)  0.26 0.35 0.36  0.28 0.42 0.56 0.437 

 Labour charges=200₹/day (4 labours) 

 Cost of yield= 6500₹/q 
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the chemicals and the dose used in the spraying 
are the major reasons of lowest larval 
population.The botanical insecticides were found 
least effective but superior over control (4.29). 
The insecticidal treatment (Spinosad 45SC) 
(1.18) was at par with (Flubendiamide 480SC) 
(1.33) which was also at par (Emamectin 
benzoate 5SG) (1.38) and (Chlorantraniliprole 
18.5SC) (1.8). The treatment (Neem oil 0.2% 
(2.07) was at par with (Karanj oil 0.2%) (2.15). 
Similar insecticidal trends results were also 
observed after second spray The similar findings 
were also made by Gayathri and Kumar [18], 
Mahajan et al., [19] and Chandra et al. (2018).  
 

The highest yield was recorded and cost: benefit 
with application of spinosad 45SC (24.3 q/ha) 
and Rs. 1:4.14, respectively Flubendiamide 
480SC with yield (23.1 q/ha) and C: B (Rs. 
1:4.76), Emamectin benzoate 5SG (21.5q/ha) 
and (Rs. 1:4.38), Chlorantraniliprole 18.5SC 
(20.7 q/ha) and (Rs.1:3.53), Profenophos 50EC 
(16.40 q/ha) (1:3.19) Because these chemicals 
are highly toxic to the pod borer,so the pest 
infestation also very low in the chemicals treated 
plants. cost benefit ratio, neem oil 0.2% (14.80 
q/ha) (1:2.89) cost benefit ratio and karanj oil 
0.2% (13.20 q/ha) and (Rs. 1:2.72) as compared 
to control (8.3 q/ha) (1:1.79) cost benefit ratio. 
These findings are also supported by Babariya et 
al., [20] and Venkataiah et al., [17]. 
 

4. CONCLUSION 
 

From the critical analysis of the present findings, 
it can be concluded that, among all the 
treatments Spinosad 45SC is most effective out 
of all the treatments. It also gave the highest 
marketable yield with 16 q/ha. It was followed by 
Flubendiamide 480SC, Emamectin Benzoate 
5SG, Chlorantraniliprole 18.5SC and it was 
followed by Profenophos 50EC, Neem oil 0.2% 
and Karanj oil 0.2% is least effective in reducing 
the larval population among all the treatments. 
When cost benefit ratio was worked out, 
interesting result was achieved. The best and 
most economical treatment was Flubendiamide 
480SC with 1:4.76 Cost benefit ratio followed by 
Emamectin benzoate 5SG (1:4.38), Spinosad 
45SC (1:4.14). These plant products also help in 
reducing pollution in the environment as such 
more trials are required in future to validate the 
findings. Hence it can be suitably incorporated as 
treatments in IPM programme. 
 

ACKNOWLEDGEMENT  
 

The author are Greatful to Rajendra B. Lal 
Hon’ble Vice chancellor SHUATS, Prof. (Dr.) 

Shailesh Marker, Director of Research, Dr. 
Biswarup Mehera Dean, Naini Agricultural 
Institute and Dr. Ashwani Kumar, Associate 
Professor and Head Department of Entomology. 
Sam Higginbottom University of Agriculture 
Technology and Sciences, For Taking their Keen 
intrest and Encouragement to carry out this 
Research work. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Pundir RPS, Rao NK, Maesen V. 

Distribution of qualitative traits in the world 
germplasm of chickpea (Cicer arietinum 
L.). Euphytica. 1985;34:697-703. 

2. Maurya O, Kumar H. Growth of chickpea 
production in India. J Pharmacogn 
Phytochem. 2018;7:1175-1177. 

3. Sarode SV, Jumde YS, Deotale RO, 
Thakare HS. Evaluation of neem seed 
kernel extract at different concentrations 
for the management of H. armigera. Indian 
J Entomol. 1995;57(4):385-388. 

4. Shekhara CGV, Kumar A, Lavanya V, 
Rehaman SK. Efficacy of Certain 
Chemicals and Neem products against 
Helicoverpa armigera (Hubner) on 
chickpea (Cicer arietinum L.). J Entomol 
Zool Stud. 2016;5(2):01-0. 

5. Acharjee S, Sharma BK. Transgenic 
Bacillus thuringiensis (Bt) chickpea: India‟s 
most wanted genetically modified (GM) 
pulse crop. Afr J Biotechnol. 2013;12(39): 
5709-13. 

6. Bhagawat VR, Aherkar SK, Satpute US, 
Thakare HS. Screening of Chickpea (Cicer 
arietinum L.) genotypes for resistance to 
gram pod borer Helicoverpa armigera 
(Hubner) and its relationship with mallic 
acid in leaf exudates. J Entomol Res. 
1999;19:249-253. 

7. Vinutha JS, Chandra U, Veer R, Raj A, 
Gautam CPN, Kumar S, et al. 
Nanotechnology in the management of 
polyphagous pest Helicoverpa armigera. 
Acad Res. 2019;1(10):606-608. 

8. Deshmukh SG, Sureja BV, Jethva DM, 
Chatar VP. Field efficacy of different 
insecticides against Helicoverpa armigera 
(Hubner) infesting chickpea. Legume Res. 
2010;33(4):269-273. 

9. Lal SS. Scope and limitation of integrated 
pest management in chickpea In Sachan 



 
 
 
 

Kumar and Tayde; IJPSS, 34(22): 951-955, 2022; Article no.IJPSS.90871 
 

 

 
955 

 

JN, editor. Indian institute of Pulses 
Research. Proceedings of the national 
symposium, new frontiers in pulses 
Research and Development. Kanpur, Uttar 
Pradesh, India. 1992;139-153. 

10. Verma P, Kumar R, Solanki K, Jadon C, 
PradeepKumar. Chickpea (Cicer arietinum 
L.) scenario in India and south eastern 
Rajasthan. Int J Curr Microbiol Appl Sci, 
ISSN 10(01). 2021;7706:2319. 

11. Sachan JN, Katti G. Integrated pest 
management. In: Proceedings of the 
international symposium on pulses 
research, 2–6 April 1984. New Delhi, India: 
IARI; 1994;23-30. 

12. Udikeri SS, Patil SB, Rachappa V, Khadi 
BM. Emamectin benzoate 5 SG: A safe 
and promising biorational against cotton 
bollworms. Pestology. 2004;28:78-81. 

13. USDA National Nutrient data base; 2021. 
14. Vaishampayam SM, Veda OP. Population 

dynamics of gram pod borer, Helicoverpa 
armigera (Hubner) and its outbreak 
situation on gram, Cicer arietinum L. at 
Jabalpur. Indian J Entomol. 1980;42:           
453-459. 

15. Yadav RK, Chandra U, Veer R, Raj A, 
Gautam CPN, Kumar S et al. Relative 
efficacy of newer insecticides against gram 
pod borer, Helicoverpa armigera. J 

Pharmacogn Phytochem. 2019;8(4):             
599-601. 

16. Ali A, Choudhury RA, Ahmad Z, Rahman 
F, Khan FR, Ahmad SK. Some biological 
characteristics of Helicoverpa armigera on 
chickpea. Tunisian J Plant Prot. 2009;4:      
99-106. 

17. Venkataiah M, Kumar AB, Chauhan S. 
Efficacy of newer insecticides against 
Spodoptera litura in groundnut (Arachis 
hypogaea L.). J Oilseeds Res. 2015; 
32(2):152-154. 

18. Gayathri L, Kumar A. Field efficacy of 
certain insecticides against pod borer, 
Helicoverpa armigera (Hubner) on 
chickpea in Prayagraj. J Entomol Zool 
Stud. 2021;9(3):280-283. 

19. Mahajan SS, Kumar A, Warghat NA, Kolhe 
PS, Jagarlamudi SMR. Comparative 
efficacy of latest chemical insecticides and 
bio-pesticides against (Leucinodes Orbona 
lis Guenee.) on brinjal at Trans Yamuna 
Region of Prayagraj (U.P.). Int J                    
Curr Microbiol Appl Sci. 2020;9(7):               
3414-3429. 

20. Babariya PM, Kabara SN, Patel VN, Joshi 
MD. Chemological activities of control of 
gram pod borer, Helicoverpa armigera 
pigeon pea. Legume Res. 2010;33(3):         
224-226. 

_________________________________________________________________________________ 
© 2022 Kumar 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/90871 

http://creativecommons.org/licenses/by/4.0

