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ABSTRACT 

A field experiment was conducted to evaluate the efficacy of insecticides and bio-pesticides against Leaf 

hopper/Jassid (Empoasca kerri) and spotted pod borer (Maruca vitrata) infesting cowpea crop at 

Agricultural Research farm of B.R.D. PG College Deoria during kharif season 2022. The result revealed 

that Imidacloprid 17.8 SL @ 1ml/l was found to be most effective treatment against Leaf hopper/Jassid 

(Empoasca kerri) caused high mortality rate (1.34 Jassid/3leaves) over the control. It was followed by 

Thiamethoxam 25WG @ 0.5g/l and Emamectin benzoate 5%SG @ 1ml/l caused mortality 3.47/3leaves 

and 2.29/3leaves, respectively. The lowest pod damage caused by spotted pod borer (11.93%) and high 

pod yield (29.83 q/ha) also recorded in the plot treated with Lambda-cyhalothrin 5% EC @ 1ml/l was 

found to be most effective against spotted pod borer. Thus Imdacloprid 17.8SL @ 1ml/l and Lambda-

cyhalothrin 5% EC being most effective treatments could be viable option to manage Leaf hopper/Jassid 

and Spotted pod borer in cowpea production.    
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Introduction 

Cowpea (Vigna unguiculata L.) is traditional crop 

with high nutrition value that’s grown in the semi arid 

and sub humid tropics of India. In India it is 

predominantly cultivated in state such as Uttar 

Pradesh, Punjab, Haryana, Tamil Nadu, West Bengal 

and Andhra Pradesh. It is referred to as black eyes bean 

or southern pea in English, while chola/choli/ chavli/ 

lobia in various informal languages in India. Cowpea is 

an annual herbaceous plant recognized for its drought 

resistant characteristics and extensive tap root system, 

often referred to as “vegetable meat” due to its high 

protein content in the grain, desiccated seeds have 

abundant in protein 22%-24% (Chauhan and Mehera, 

2023). Average 4.8 lakh tons are produced in India an 

area of 58000 ha. In Uttar Pradesh 16900 ha area with 

a production of cowpea around 113200 tons and the 

productivity of 6.70 t/ha (Chauhan and Mehera, 2023). 

Among the major insect-pest of cowpea the Leaf 

hopper/Jassid (Empoasca kerri) and larval stage of 

spotted pod borer (Maruca vitrata) is the major 

responsible for low Production/yield of cowpea. 

Empoasca kerri have been reported as one of the major 

sucking insect-pest infesting cowpea crop, The 

destructive stage of this insect is Nymph and Adult. 

Both have a Piercing and Sucking type mouth part 

which suck the cell sap (especially phloem part of the 

vascular system) from the leaves. About 40% Yield 

reduction by this insect has been reported by Singh and 

Van Emden (1975). Another Maruca vitrata is the 

most damaging pest in cowpea grown areas and reduce 

the yield losses up to 46 to 80% were noted in cowpea. 

It has been observed that the spotted pod borer is more 

destructive to the cowpea crop in term of incidence and 

damage. The major constraint in the cultivation of 

cowpea is insect pest attack which has been observed 

to have caused 72% grain yield loss; out of this about 

18.34% pod damage was estimated due to spotted pod 

borer. These losses together cause greater damage to 

the overall pulses production of the country (Patel et al, 

2023). The nature of damage of larvae is webbing the 

leaves, inflorescence, flower, flower buds, pods and 
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feeds inside. The preferred stage of egg lying is the 

flower bud stage. The peak incidence of larvae was 

recorded at flowering and pod development stage of 

cowpea crop. The pod borer larvae attack on flower 

buds, flowers, green pods and seeds of cowpea and 

damage them reducing overall production 

(Mahalakshmi et al., 2016). Grain yield loss of 

legumes is estimated to be 22 to 65% in India due to 

Maruca vitrata Fabricious (Singh & Allen, 1980).  To 

decrease the crop yield, farmers are practicing 

indiscriminate use of chemical pesticides especially 

those pesticides with long waiting/residual period 

leading contaminate the food materials. So, the 

ecologically conscious and imperishable management 

of cowpea jassid and spotted pod borer is essential. 

This research aimed to evaluate the efficacy and yield 

assessment of some insecticides and bio-pesticides 

against jassid and spotted pod borer.  

Materials and Methods 

The present investigation was conducted at 

Agriculture Research farm of Entomology Department, 

B.R.D. P.G. College Deoria (U.P) during kharif season 

of 2022. The experiment was laid out in RBD 

(Randomized Block Design) with three replication and 

eight treatments. The cowpea crop local variety that is 

Kashi Kanchan was grown in 2×2 square meter plot 

with distance 30×15 Cm. The treatment is: 

Imidacloprid 17.8SL @ 1ml/l, Thiamethoxam 25WG 

@ 0.5g/l, Spinetoram 11.7SC @ 0.25ml/l, Lambda-

cyhalothrin 5%EC @ 1ml/l, Emamectin benzoate 

5%SG @ 1ml/l, Dr. Neem @ 2ml/l, Neem oil 5% @ 

5ml/l and Untreated (Control). Population of jassid 

(Nymph and Adult) were counted on three leaves 

(Each from top, middle and bottom of the plant) from 

five randomly selected plants in each plot. The 

population recorded at one day before and 3, 5, 7, and 

10 days after application of treatments during morning 

hours. Another the population of spotted pod borer 

were recorded at the time of each harvest. Pods from 

tagged 15th plants of each plot were collected 

separately. Total number of pods and damage pods 

were counted to calculate the percent pod damage of 

each plot. At the end of crop, pods of each harvest 

were pooled for each treatments/ insecticides and 

calculated overall pod damage % by using formula: 

100
podofnumberTotal

pod infestedofnumberTotal
%damagePod ×=    

Result and Discussion 

Efficacy of Insecticides and Bio pesticides against 

Leaf hopper/Jassid; Empoasca kerri 

It is evident from the data in (table-1; figure-1) 

that pre-treatment population of leaf hopper/jassid was 

homogenously distributed throughout the experimental 

field as, non-significant difference. It varied from 7.98 

to 9.87 jassid/3leaves during the investigation. 

However, significant reduction in population of the 

pest was recorded after application of insecticides. All 

the insecticidal treatments were significantly superior 

over control plot. At 3 days after spray the significantly 

minimum population of jassid (1.47/3leaves) was 

recorded in Imidacloprid 17.8SL @ 1ml/l treated plot. 

It was followed by Thiamethoxam 25WG @ 0.5g/l 

(2.37/3leaves), Emamectin benzoate 5%SG @ 1ml/l 

(3.50jassid/3leaves), Lambda-cyhalothrin 5%EC @ 

1ml/l (4.77 jassid/3leaves) and Spinetoram 11.7%SC 

@ 0.25ml (6.27/3leaves) were considered moderately 

effective. Among the botanicals Dr.Neem @ 2ml/l 

(7.20/3leaves) and Neem oil 5% @ 5ml/l (8.33/3 

leaves) remained at par to each other. The significantly 

maximum population of leafhopper (11.33/3leaves) 

was observed in control. Observation recorded on 5
th
 

day after spray significantly minimum population of 

jassid (0.97/3leaves) was recorded in Imidacloprid 

17.8SL @ 1ml/l treated plot. It was followed by 

Thiamethoxam 25WG @ 0.5g/l (2.07/3leaves) and 

Emamectin benzoate 5% SG @ 1ml/l (3.30/3leaves). 

The next effective treatment Lambda-cyhalothrin 5% 

EC @ 1ml/l and Spinetoram 11.7%SC @ 0.25ml/l in 

which leafhopper population was recorded, 

respectively 4.57 and 6.00/3leaves were moderately 

effective. Among the botanicals Dr.Neem @ 2ml/l 

(7.60 jassid/3leaves) and Neem oil 5% @ 5ml/l 

(9.40/3leaves) were least effective. The significantly 

maximum population of jassid (11.67/3leaves) was 

recorded in control. Observation recorded on 7
th
 day 

after spray significantly minimum population of jassid 

(1.47/3leaves) was recorded in Imidacloprid 17.8SL @ 

1ml/l treated plot. It was followed by Thiamethoxam 

25WG @ 0.5g/l (2.30/3leaves) and Emamectin 

benzoate 5% SG @ 1ml/l (3.33/3leaves). The next 

effective treatment viz., Lambda-cyhalothrin 5% EC @ 

1ml/l and Spinetoram 11.7%SC @ 0.25ml/l in which 

population of jassid was recorded, respectively 4.60 

and 6.00 per three leaves were moderately effective. 

Dr.Neem @ 2ml/l and Neem oil 5% @ 5ml/l the 

population of jassid was recorded, 7.60 and 9.47/3 

leaves were least effective treatment. Significantly 

maximum population of jassid (12.53/3leaves) was 

observed in control plot. Observation recorded on 10
th
 

day after spray significantly minimum population of 

jassid (1.50/3leaves) was recorded in Imidacloprid 17.8 

SL @ 1ml/l treated plot. It was followed by 

Thiamethoxam 25 WG @ 0.5g/l (2.43/3leaves). The 

population of jassid in plot treated with Emamectin 

benzoate 5%SG @ 1ml/l (3.73/3leaves) and Lambda-

cyhalothrin 5% EC @ 1ml/l (4.07/3leaves) remained at 
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par to each other. The next effective treatment viz., 

Spinetoram 11.7%SC @ 0.25ml/l, Dr.Neem @ 2ml/l 

and Neem oil 5% @ 5ml/l in which population of 

jassid recorded, respectively 5.27, 6.90 and 8.90 per 

three leaves were show least effective treatments. 

Significantly maximum population of jassid (13.78/3 

leaves) was recorded in control. Poolod performance of 

treatments show the minimum population of jassid 

(1.34/3leaves) was recorded in Imidacloprid 17.8 SL 

@ 1ml/l treated plot and its considerd most promising 

treatment against jassid. It was followed by 

Thiamethoxam 25WG @ 0.5g/l (2.29/3leaves), 

Emamectin benzoate 5%SG @ 1ml/l (3.47/3leaves) 

and Lambda-cyhalothrin 5% EC @ 1ml/l (4.50/3 

leaves). The next effective treatment Spinetoram 

11.7% SC @ 0.25ml/l, Dr.Neem @ 2ml/l and Neem oil 

5% @ 5ml/l in which jassid population was recorded, 

respectively as 5.88, 7.33 and 9.03 per three leaves 

were considered  least effective. Significantly 

maximum population of leafhopper (12.33/3leaves) 

was recorded in control. The high efficacy of 

Imidacloprid against the leafhopper population as 

revealed in present studies were in line with the 

findings Gocher et al., (2019) result revealed that the 

population of jassid in successive sprays the treatment 

of Imidacloprid 17.8SL (84.31%) was found most 

effective, followed by thiamethoxam 25WG (81.66%) 

and acetamiprid20SP (80%) and were also statistically 

at par with each otherin their efficacy.  Our results are 

in close conformity with that of Chaudhary et al., 

(2018) found that imidacloprid 17.8SL @ 0.005% as 

the most effective followed by acetamiprid 20SP @ 

0.004%and dimethoate 30EC @0.03%.  

Efficacy of Insecticides and Bio pesticides against 

spotted pod borer; Maruca vitrata  

The efficacy of different insecticidal applications 

on spotted pod borer infesting cowpea is presented in 

table-1; figure-2. Pod infestation under various 

treatments varied between 11.93% to 23.79%. The data 

revealed that pod damage was significantly suppressed 

in all the insecticidal treatments in comparison to 

Control. The plot treated by Lambda-cyhalothrin 

5%EC @ 1ml/l found most effective as significantly 

lowest pod infestation (11.93%). It was followed by 

Dr.Neem @ 2ml/l (12.62%) and Emamectin benzoate 

5%SG @ 1ml/l (13.53%) showed non-significant 

variation in their efficacy. A moderate reduction in pod 

infestation was noticed in plot treated with Neem oil 

5%, Spinetoram 11.7SC, Thiamethoxam 25WG and 

Imidacloprid 17.8SL recorded 16.25, 17.63, 20.76 and 

23.28 per cent pod infestation, respectively. These 

treatments exhibited non-significant variation in their 

efficacy. Significantly highest pod infestation was 

observed in control plot (23.79%). The descending 

order of efficacy of insecticides against spotted pod 

borers (Number basis) was Lambda-cyhalothrin 5% 

EC @ 1ml/l, Dr.Neem @ 2ml/l, Emamectin benzoate 

5%SG @ 1ml/l, Neem oil 5% @ 5ml/l, Spinetoram 

11.7SC @ 0.25ml/l, Thiamethoxam 25WG @ 0.25g/l 

and Imidacloprid 17.8SL @ 1ml/l. The above findings 

are in accordance with the results of Kaushik et al. 

(2016) who revealed that the Lambda-cyhalothrin was 

most effective treatments caused highest mortality (63 

to 70%) of pod borers over control.  Reddy and Paul 

(2020) recorded lowest pod damage in lambda 

cyhalothrin4.6% + chlorantraniliprole 9.3% ZC @ 30 g 

a.i ha
-1

 (15.82%) and it was on par with hand mixed 

product of chlorantraniliprole 18.5% SC + 

thiamethoxam 25% WG @(1:1) (27.60), beta 

cyfluthrin 8.49% + imidacloprid 19.81%SC @ 15.75+ 

36.7 g a.i ha
-1

 (28.18%), chlorantraniliprole18.5% SC 

@ 30 g a.i ha
-1

 (28.61%) after fifteen days of spraying. 

The treatments chlorantraniliprole 8.8% + 

thiamethoxam 17.5% SC @ 150 g a.i ha
-1

 and 

thiamethoxam12.6% + lambda cyhalothrin 9.5% ZC @ 

27.5 g a.i ha
-1

 recorded 29.92, 36.67 per cent 

respectively and have non significant difference. 

Data recorded on cowpea pod yield (q/ha) is 

presented in the Table-1; figure-2 revealed that all the 

insecticides were significantly superior in increasing 

yield over control except neem oil 5% @ 5ml/l. The 

pod weight (q/ha) was recorded maximum in Lambda-

cyhalothrin 5%EC @ 1ml/l treated plot (29.83q/ha), 

followed by Dr.Neem @ 2ml/l (29.17q/ha), Emamectin 

benzoate 5%SG @ 1ml/l (28.50q/ha), Thiamethoxam 

25WG (24.92q/ha) and Spinetoram 11.7SC @ 0.25ml/l 

(24.92q/ha). These treatments were significantly 

comparable to each other as well as best in enhancing 

the yield of cowpea. Neem oil 5% @ 5ml/l (22.00 

q/ha), Imidacloprid 17.8SL @ 1ml/l (19.83q/ha) 

treated plot recorded pod yield lower than control 

(23.92q/ha) were considered uneconomical treatments. 

Based on the above results these findings are in close 

conformity with the findings of Kumar and 

Kumar(2022) who recorded maximum yield Lambda 

cyhalothrin (20.50 q/ha) Similar findings were made 

by Hossain et al. (2010) who recorded Lambda-

cyhalothrin treated plot produce maximum yield of 

cowpea.
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Table 1 : Efficacy of insecticides and Bio-pesticides against leaf hopper and spotted borer infesting cowpea crop. 

Jassid or Leaf hopper /3leaves 
% Infestation of pod 

 borer and Yield  of Cowpea 
Treatments Dose (ml/l) 

DBS 3 DAS 5 DAS 7 DAS 10 DAS Avg. 
Pod  

infestation (%) 

Pod Yield 

 (q/ha) 

Imidacloprid 17.8 SL 1 ml/l 
8.67 

(2.94) 

1.47 

(1.21) 

0.97 

(0.96) 

1.43 

(1.19) 

1.50 

(1.20) 

1.34 

(1.15) 

23.28 

(28.82) 

19.83 

(26.38) 

Thiamethoxam 25 WG 0.5 ml/l 
7.98 

(2.79) 

2.37 

(1.54) 

2.07 

(1.43) 

2.30 

(1.50) 

2.43 

(1.56) 

2.29 

(1.51) 

20.76 

(27.01) 

24.92 

(29.92) 

Spinetoram 11.7 SC 0.25 ml/l 
8.92 

(2.98) 

6.27 

(2.50) 

6.00 

(1.45) 

6.00 

(2.44) 

5.27 

(2.29) 

5.88 

(2.43) 

17.63 

(24.78) 

24.92 

(29.87) 

Lambda-cyhalothrin 5% EC 1 ml/l 
8.62 

(2.93) 

4.77 

(2.18) 

4.57 

(2.14) 

4.60 

(2.14) 

4.07 

(2.01) 

4.50 

(2.12) 

11.93 

(20.07) 

29.83 

(33.09) 

Emamectin benzoate 5% SG 1 ml/l 
8.12 

(2.84) 

3.50 

(1.87) 

3.30 

(1.82) 

3.33 

(1.82) 

3.73 

(1.93) 

3.47 

(1.86) 

13.53 

(21.39) 

28.50 

(32.25) 

Dr. Neem 2 ml/l 
8.93 

(2.98) 

7.20 

(2.68) 

7.60 

(2.76) 

7.60 

(2.76) 

6.90 

(2.63) 

7.33 

(2.71) 

12.62 

(20.73) 

29.17 

(32.44) 

Neem oil 5% 5 ml/l 
8.73 

(2.95) 

8.33 

(2.89) 

9.40 

(3.07) 

9.47 

(3.08) 

8.90 

(2.98) 

9.03 

(3.00) 

16.25 

(23.77) 

22.00 

(27.92) 

Control  
9.87 

(3.14) 

11.33 

(3.36) 

11.67 

(3.11) 

12.53 

(3.54) 

13.78 

(3.71) 

12.33 

(3.51) 

23.79 

(29.19) 

23.92 

(29.18) 

SEM  - 0.09 0.09 0.10 0.11 0.06 1.55 2.00 

CD  NS 0.26 0.28 0.29 0.34 0.18 4.70 6.06 

DBS: Day before spray 

DAS: Day after spray 

* Value in the parenthesis is square root transformation 

 

 
Fig. 1 : Efficacy of insecticides and Bio-pesticides against leaf hopper. 
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Fig. 2 : Efficacy of insecticides and Bio-pesticides against spotted pod borer. 
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