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Abstract 

Leafhopper (Empoasca kraemeri) is one of the key pests of cowpea. Along with the growing use of chemical pesticide, 

several research works had been done to examine their efficacy to reduce the key pests of cowpea. Not only emphasizing the 

chemical pesticide, this paper has checked and compared the efficacy of chemical pesticides with bio

leafhopper. For the experiment, treatment namely Jholmol (125ml/L), Neem (Azadiracta indica) extract (2ml/L) and 

Cannabis extract (100g/L) as bio-pesticides, Chloropyrifos 50% EC and Cypermethrin 5% EC (2 ml/L) as chemical pesticide 

along with control was assigned and the research was conducted in the horticulture research field of Agriculture and 

Forestry University, Chitwan, Nepal in 2018. The experiment

treatments i.e. four insecticidal treatments and one untreated control in four replications. The results showed that all the 

insecticidal treatment was found significantly efficient over the control.

that chemical pesticide showed highest control on leafhopper which is at par with Neem extract, followed by Cannabis 

extract and Jholmol. But yield of cowpea was found significantly highest in Neemix a

chemical pesticide (93.75qt/ha) amongst the insecticidal treatment, while lowest in control (68.6qt/hac). Similarly, the 

highest net profit and lowest incremental cost/benefit ratio was obtained in Neem extract treatmen

pesticide, Jholmol and Cannabis extract. It showed that the use of bio

pesticides providing better yield and efficiency.
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Introduction 

Cowpea (Vigna unguiculata)  popularly known as black
pea, is grown both as summer and in rainy season crop in Nepal. 
It belongs to the family leguminosae, sub family fabaceae and 
genus Vigna. It is grown mainly for green pods, dry seeds and 
fodder. Dry seeds are rich in protein (23%-28%).
called as vegetable meat. 
 
Insect damage is regarded as the major constraint for the 
production of cowpea grains1. The key pests of cowpea include 
Aphids, leafhoppers, Sucking bugs and Pod borers which affect 
90% plants of total according to the field study
reduction in the quantity produced degradation in quality as well 
as spread of diseases is high in cowpea due to these insect pests. 
Jassids or leafhoppers (Amarasca kerri, Empoasca kraemeri

belonging to Hemiptera order cause injury to the cowpea due to 
loss of sap and probably also due to the injection of toxins. Both 
the nymphs and adults pierce the plant issues and suck the cell 
sap. Initial damage is yellowing of leaf margins followed by 
curling up. At later stage, the margin of the leaf broken and 
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is one of the key pests of cowpea. Along with the growing use of chemical pesticide, 

several research works had been done to examine their efficacy to reduce the key pests of cowpea. Not only emphasizing the 

e, this paper has checked and compared the efficacy of chemical pesticides with bio

leafhopper. For the experiment, treatment namely Jholmol (125ml/L), Neem (Azadiracta indica) extract (2ml/L) and 

des, Chloropyrifos 50% EC and Cypermethrin 5% EC (2 ml/L) as chemical pesticide 

along with control was assigned and the research was conducted in the horticulture research field of Agriculture and 

Forestry University, Chitwan, Nepal in 2018. The experiment was laid out in Randomized Block Design (RBD) with five 

treatments i.e. four insecticidal treatments and one untreated control in four replications. The results showed that all the 

insecticidal treatment was found significantly efficient over the control. From the three insecticidal application, it was found 

that chemical pesticide showed highest control on leafhopper which is at par with Neem extract, followed by Cannabis 

extract and Jholmol. But yield of cowpea was found significantly highest in Neemix application (100.7qt/hac) at par with 

chemical pesticide (93.75qt/ha) amongst the insecticidal treatment, while lowest in control (68.6qt/hac). Similarly, the 

highest net profit and lowest incremental cost/benefit ratio was obtained in Neem extract treatmen

, Jholmol and Cannabis extract. It showed that the use of bio-pesticide like Neem extract can replace the chemical 

pesticides providing better yield and efficiency. 

Leafhopper (Empoasca kraemeri), neem extract (Azadiracta indica), efficacy, bio-pesticides, chemical pesticide.

known as black-eye 
pea, is grown both as summer and in rainy season crop in Nepal. 
It belongs to the family leguminosae, sub family fabaceae and 
genus Vigna. It is grown mainly for green pods, dry seeds and 

28%). Therefore, it is 

Insect damage is regarded as the major constraint for the 
. The key pests of cowpea include 

Aphids, leafhoppers, Sucking bugs and Pod borers which affect 
to the field study2. Besides the 

reduction in the quantity produced degradation in quality as well 
as spread of diseases is high in cowpea due to these insect pests. 

Empoasca kraemeri) 
ause injury to the cowpea due to 

loss of sap and probably also due to the injection of toxins. Both 
the nymphs and adults pierce the plant issues and suck the cell 
sap. Initial damage is yellowing of leaf margins followed by 

margin of the leaf broken and 

crumble into pieces when crushed i.e. the leaves dried up as 
well as shed and finally the growth of the crop is retarded
 
For controlling these sucking insects farmers mostly rely on the 
chemical insecticides due to their p
of the extensive use of insecticides include various health 
hazard problems, resistance development in insects, resurgence 
of secondary pest, environmental pollution and interruption of 
natural balance5. Therefore, for controll
pests various alternative methods are to be used
alternative, plant derivatives and bio
suggested over synthetic insecticides to control insect pests 
since they contain huge proportion of bio
Plant derivatives and bio-pesticides are those 
which are based on plant and natural products respectively. 
These are also considered as eco
biodegradability is high, persistence level is low and least toxi
to non-target organisms, as well as these are highly economic 
and are easily available. At present, insecticidal activities are 
known on about 200 plants8. 
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is one of the key pests of cowpea. Along with the growing use of chemical pesticide, 

several research works had been done to examine their efficacy to reduce the key pests of cowpea. Not only emphasizing the 

e, this paper has checked and compared the efficacy of chemical pesticides with bio-pesticides against 

leafhopper. For the experiment, treatment namely Jholmol (125ml/L), Neem (Azadiracta indica) extract (2ml/L) and 

des, Chloropyrifos 50% EC and Cypermethrin 5% EC (2 ml/L) as chemical pesticide 

along with control was assigned and the research was conducted in the horticulture research field of Agriculture and 

was laid out in Randomized Block Design (RBD) with five 

treatments i.e. four insecticidal treatments and one untreated control in four replications. The results showed that all the 

From the three insecticidal application, it was found 

that chemical pesticide showed highest control on leafhopper which is at par with Neem extract, followed by Cannabis 

pplication (100.7qt/hac) at par with 

chemical pesticide (93.75qt/ha) amongst the insecticidal treatment, while lowest in control (68.6qt/hac). Similarly, the 

highest net profit and lowest incremental cost/benefit ratio was obtained in Neem extract treatment followed by chemical 

pesticide like Neem extract can replace the chemical 

pesticides, chemical pesticide. 

crumble into pieces when crushed i.e. the leaves dried up as 
well as shed and finally the growth of the crop is retarded3. 

For controlling these sucking insects farmers mostly rely on the 
chemical insecticides due to their prompt action4. The resultant 
of the extensive use of insecticides include various health 
hazard problems, resistance development in insects, resurgence 
of secondary pest, environmental pollution and interruption of 

. Therefore, for controlling these sucking insect 
pests various alternative methods are to be used6. As an 
alternative, plant derivatives and bio-pesticides are highly 
suggested over synthetic insecticides to control insect pests 
since they contain huge proportion of bio-active compounds7. 

pesticides are those forms of pesticides 
which are based on plant and natural products respectively. 
These are also considered as eco-friendly since their 
biodegradability is high, persistence level is low and least toxic 

target organisms, as well as these are highly economic 
and are easily available. At present, insecticidal activities are 
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Various literatures were taken into consideration for analyzing 
the effectiveness of various insecticides against major pests of 
Cowpea9-15. Almost all the literature had discussed about the 
effectiveness of either chemical insecticides or the bio-
pesticides on the insect control and plant production. Still there 
are few literatures comparing the effectiveness of chemical and 
bio-pesticides under the field condition which could help and 
suggest the farmers in the today's scenario of pesticide overuse 
causing deterioration of health and environment. So, with the 
objective to check and compare the relative effectiveness of 
plant derivatives and bio-pesticides versus the chemical 
insecticide research has been conducted on cowpea against leaf 
hoppers. Under chemical method, combination of both systemic 
and contact insecticide was used i.e.  Chloropyrifos 50% EC and 
Cypermethrin 5% EC whereas under bio-pesticides, extract of 
different plants (Azadiracta indica and Cannabis sativum) and 
Jholmol were used separately. 
 

Methodology 

Experiment site and design: The present experiment on 
comparing the efficacy of bio-pesticides versus chemical 
pesticide against leafhoppers was carried out at horticultural 
research field of Agriculture and Forestry University on cowpea 
of karma stick-less variety. The experimental field was at the 
geographical location of 270 37' N latitude, 840 25' E longitude 
at an altitude of 256 meter above sea level and has a sub tropical 
climate 16. The experiment was carried out under field condition 
during summer season. The seed was sown on 30th March and 
crop growing period was about 3 months. 
 
The experiment was laid out in simple Randomized Block 
Design (RBD) with five treatments including untreated control, 
each replicated four times. 50 cm wide border was left around 
the experimental field and 1m in between the blocks. Plot size is 
of 9 sq. m. area maintaining row to row and plant to plant 
distance of 60 cm and 60 cm, respectively. 
 
Agronomic practices: For the prevention of weed infestation 
and for the moisture conservation in the field, mulching was 
practiced17. Different intercultural practices like gap filling, 
thinning, weeding, irrigation practices were done in the field in 
the required time according to the need of the crop. 
 

The plant derived insecticides such as Cannabis extract, Neem 
(Azadiracta indica) extract, bio-pesticide like Jholmol and 
chemical insecticide like chloropyrifus 50% EC and 
cypermethrin 5% were used as different treatments in the 
experiment (Table-1). 
 

For the use of cannabis extract as insecticides, at first it's leaves 
were dried and then grinded on the floor, mixed with water at 
100g/l and applied in the respective treatment plot assigned as 
T1 through knapsack sprayer. Cannabis has been used as a pest 
repellent and pesticide in various formulations 18. Similarly, for 
Jholmol preparation, animal urine, animal dung and water was 
mixed in 1:1:1 ratio and fermented for 2-3 weeks to form a 

slurry liquid and for the application, obtained slurry was mixed 
with water at 1:8 concentration (125ml/litre) and applied in the 
respective treatment plot assigned as T3 through knapsack 
sprayer Neem extract with trade name "Neemix" and 
Chloropyrifos 50% EC and Cypermethrin 5% EC were 
commercially obtained agitating with water to make the 
required concentration (Table-1 ) and applied in the  treatment 
plot assigned as T2 and T4 respectively through knapsack 
sprayer. The treatments with biological origin were jholmol, 
neem extract, cannabis extract) and chemical origin was 
Chloropyrifos 50 % EC and Cypermethrin 5 % EC. Treatment 
of chemical origin was applied at fortnight interval and of 
biological origin were applied at weekly interval. 
 
Table-1: Name of treatments used in experiment and their 
concentrations.  

Treatment 
no. 

Treatment name Concentration 
Origin or 
Derivates 

T1 Cannabis extract 100gm/l Plant 

T2 

Neem extract 
(Trade name: 
Neemix) 

2ml/l Plant 

T3 Jholmol 125ml/l Animal 

T4 

Chloropyrifos 
50% EC and 
Cypermethrin 5% 
EC 

3ml/l Chemical 

T5 Control(water) -------- ------ 

 

Data collection: Out of total 25 plants planted in each plot, 5 
were selected as sample plant and tagged for the data collection. 
The insect population was counted by visual counting method 
on 3rd, 5th and 7th days after the insecticide application. The 
sucking pest leafhoppers were counted randomly from top, 
center and base side of the plant from the tagged plants19. The 
crop was harvested at the maturity stage and pod yield of the 
tagged plant in the plot was recorded and the pod yield was 
converted into quintal per hectare and the recorded data was 
analyzed. The data of leafhopper count could not fit the 
assumptions of analysis of variance so it was transformed by 
square root transformation according to Gomez and Gomez20

. 
 

Economic analysis: For the economic analysis, cost of 
insecticides were recorded i.e. Neem extract (Neemix): $1.39 
for 100 ml, Cannabis extract: $ 0.3/kg, Jholmol: $ 0.43/L and 
Chemical (Chlorophyriphos 50% EC and Cypermethrin 5% 
EC)=$ 1.74 for 100ml., Labor charge: $ 8.71 /ha , Market price 
of cowpea: $ 0.21/kg pod. Similarly, net profit was calculated 
separately by subtracting the cost of treatment from additional 
income of respective treatment. The incremental cost/benefit 
was calculated separately for each treatment according to the 
following formula: 
According to Chejara21, Incremental Cost-Benefit ratio (ICBR) 
= Cost of treatment / Net profit,  
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Statistical analysis: The transformed data of leafhopper count, 
yield, net profit and ICBR was statistical analyzed with the help 
of Microsoft Excel and R stat package. 
 

Results and discussion 

To compare the efficacy of different insecticides against 
leafhopper, evaluation was carried out under the basis of 
leafhopper count, yield and economic efficiency. 
 
Leafhopper count per plant in cowpea: Leafhopper count was 
done on 3rd, 5th and 7th day after each insecticidal application. 
There was three insecticidal application which is represented 
below. 
 
1st insecticidal application: After the 1st insecticidal 
application, the leafhopper count from each insecticidal 
treatment was found significantly lower than the untreated 
control (Table-2). At the 3rd day after the 1st insecticidal 
application, the leafhopper count was found significantly lowest 
in Chloropyrifos 50% EC and Cypermethrin 5% EC with the 
value of 1.41 which was at par with Neem extract. Similarly, the 
leafhopper count had been found significantly higher in Jholmol 
and Cannabis extract. 
 
At the 5th day after the 1st insecticidal application,  all the 
insecticidal treatment was found significantly similar on the 
basis of leafhopper count. 
 
Similarly at the 7th day after the 1st insecticidal treatment, 
Chloropyrifos 50% EC and Cypermethrin 5% EC and Neem 
extract had the significantly lower values for leafhopper count 

whereas Cannabis extract and Jholmol had the significantly 
higher values amongst the insecticidal treatment. 
 
While overall checking the efficiency of all insecticidal 
treatments after the 1st spray, Chloropyrifos 50% EC and 
Cypermethrin 5 % EC was found significantly superior amongst 
all the insecticidal treatments which was at par with Neem 
extract and  followed by Cannabis extract and Jholmol. 
 
2

nd
 insecticidal application: After the 2nd insecticidal 

application, the leafhopper count from each insecticidal 
treatment was found significantly lower than the untreated 
control (Table-3). At the 3rd day of 2nd insecticidal application, 
the leafhopper count (1.017)  was found significantly lowest in 
Chloropyrifos 50% EC and Cypermethrin 5% EC which was 
followed by Neem extract, Cannabis extract and Jholmol among 
the insecticidal treatments. 
 
At the 5th day of 2nd spray, similar result was obtained; 
Chloropyrifos 50% EC and Cypermethrin 5% EC had 
significantly least leafhopper count (4.38) which was at par with 
Neemix and Cannabis extract and followed by Jholmol. 
 
Similarly at the 7th day of spray also, number of leafhopper was 
found significantly lowest in Chloropyrifos 50% EC and 
Cypermethrin 5% EC and Neem extract which was followed by 
Cannabis extract and Jholmol. While overall checking the 
efficiency of all insecticidal treatments after the 2nd spray, 
Chloropyrifos 50% EC and Cypermethrin 5% EC was found 
significantly superior  amongst the insecticidal treatments and 
followed by Neem extract, Jholmol and Cannabis extract. 

 
Table-2: Leafhopper count per plant in Cowpea after 1st spray of insecticide. 

Insecticides 
Leafhopper count per plant 

3rd day after 1st spray 5th day after 1st spray 7th day after 1st  spray Mean 

Cannabis extract 
2.45 b 
(1.72) 

1.57 b 
(1.44) 

3.46 ab 
(1.99) 

2.45 b 
(1.72) 

Neem extract (Trade name: 
Neemix) 

2.09 bc 
(1.61) 

1.43 b 
(1.39) 

3.03 b 
(1.88) 

2.15 bc 
(1.63) 

Jholmol 
2.74b 
(1.80) 

2.09 ab 
(1.61) 

3.74 ab 
(2.06) 

2.81 b 
(1.82) 

Chloropyrifos 50% EC and 
Cypermethrin 5% EC 

1.41c 
(1.384) 

0.96 b 
(1.21) 

2.49 b 
(1.73) 

1.57 c 
(1.44) 

Control(water) 
3.8a 

(2.09) 
3.78 a 
(2.07) 

4.88 a 
(2.32) 

4.16 a 
(2.16) 

Grand mean 1.72 1.55 2.0 1.75 

SEM 0.06 0.1 0.07 0.06 

CV(%) 10.1 20.2 12.8 9.6 

LSD0.5 0.27 0.483 0.394 0.261 

Means with the same letter do not differ significantly at p= 0.05 by DMRT. CV = Coefficient of variation. LSD= least significant 
difference, SEM= Standard error of mean. The figures in the parentheses are the square root transformed values. 
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3
rd

 insecticidal application: After the 3rd insecticidal 
application, the leafhopper count from each insecticidal 
treatment was found significantly lower than the untreated 
control (Table-4). At the 3rd day of 3rd insecticidal application, 
the leafhopper count was found significantly lowest in 
Chloropyrifos 50% EC and Cypermethrin 5% EC which was 
followed by Neem extract, Cannabis extract and Jholmol among 
the insecticidal treatments. 
 
At the 5th day of 2nd spray, similar result was obtained ; 
Chloropyrifos 50% EC and Cypermethrin 5% EC had 
significantly lower leafhopper count (1.24) which was at par 

with Neemix and Cannabis extract and followed by Jholmol 
amongst all the insecticidal applications. 
 
Similarly at the 7th day of spray also, number of leafhopper was 
found significantly lowest in Chloropyrifos 50% EC and 
Cypermethrin 5% EC and Neem extract which is followed by 
Cannabis extract and Jholmol. While overall checking the 
efficiency of all insecticidal treatments after the 3rd  spray , 
Chloropyrifos 50% EC and Cypermethrin 5% EC was found 
significantly superior  amongst the insecticidal treatments  
which was at par with Neem extract and  followed by Cannabis 
extract and Jholmol. 

 
Table-3: Leafhopper count per plant in Cowpea after 2nd spray of insecticide. 

Insecticides 
Leafhopper count per plant 

3rd day after 2nd spray 5th day after 2nd spray 7th day after 2nd spray Mean 

Cannabis extract 
2.63 b 
(1.77) 

6.10 bc 
(2.57) 

6.15 ab 
(2.58) 

4.8 b 
(2.31) 

Neem extract (Trade name: 
Neemix) 

2.12b 
(1.62) 

5.50 bc 
(2.45) 

5.30 b 
(2.41) 

4.16 b 
(2.16) 

Jholmol (Bio pesticide) 
3.26b 
(1.94) 

7.11b 
(2.76) 

6.79 ab 
(2.7) 

5.55 b 
(2.46) 

Chloropyrifos 50 % EC and 
Cypermethrin 5 % EC 

0.53 c 
(1.017) 

4.38c 
(2.21) 

3.78 b 
(2.07) 

2.59 c 
(1.76) 

Control(water) 
5.55a 

(2.46) 
10.39a 
(3.30) 

9.29 a 
(3.13) 

8.32a 
(2.97) 

Grand mean 1.76 1.77 2.58 2.34 

SEM 0.12 0.105 0.09 0.105 

CV 14.5 10.2 10.1 9.57 

LSD0.5 0.394 0.419 0.40 0.345 

 
Table-4: Leafhopper count per plant in Cowpea after 3rd spray of insecticide. 

Insecticides 
Leafhopper count per plant 

3rd day after 3rd spray 5th day after 3rd spray 7th day after 3rd spray Mean 

Cannabis extract 
3.03 b 
(1.88) 

2.15 b 
(1.63) 

2.45 b 
(1.72) 

2.52 b 
(1.74) 

Neem extract(Trade name: 
Neemix) 

2.59b 
(1.76) 

1.87 bc 
(1.54) 

2.12 bc 
(1.62) 

2.18bc 
(1.64) 

Jholmol (Bio pesticide) 
3.62b 
(2.03) 

2.52b 
(1.74) 

2.81b 
(1.82) 

2.95 b 
(1.86) 

Chloropyrifos 50 % EC and 
Cypermethrin 5 % EC 

1.43 c 
(1.39) 

1.24c 
(1.32) 

1.54 c 
(1.43) 

1.40 c 
(1.38) 

Control(water) 
5.75a 

(2.50) 
3.86a 
(2.09) 

4.07 a 
(2.14) 

4.51a 
(2.24) 

Grand mean 1.76 1.66 1.75 1.77 

SEM 0.12 0.07 0.06 0.07 

CV 14.5 9.86 9.53 9.82 

LSD0.5 0.394 0.253 0.257 0.269 
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Figure-1: Leafhopper count per plant in three insecticidal application. 

 
Chloropyrifos 50% EC and Cypermethrin 5% EC and Neem 
extract was found to be the most efficient than other insecticides 
on controlling leafhopper (Figure-1). Chloropyrifos 50% EC 
and Cypermethrin 5% EC is a special combination insecticide 
contains organophosphorus compound as chloropyrifos and 
pyrethroid compound as cypermethrin having a special 
efficiency to control a wide range of insects of different 
habitats. Similarly neem (Azadiracta indica )  contains special 
complex called Azadirachtin  which  act as repellent, deterrent, 
anti-ovipositional and growth inhibitors against insect pests9,10.  
 
Similar type of results were obtained by Rashid et al.22 ,who 
revealed that neem seed water extract at 3% and neem oil at 2 
and 3% concentration was very effective against the tested pest 
like leafhopper amongst the  different insecticidal treatment. 
Similarly, Mansoor et al.23 observed that significant control of 
aphids, thrips and leafhopper was achieved by the application of 
neem samples and also prolonged their nymphal period. 
Application of Jholmol and Cannabis extract was found less  
efficient than other insecticidal treatments, but significantly 
efficient over the control. 
 

Yield of cowpea: The pod yield of cowpea was found 
significantly higher in all insecticidal treatment over the control. 
Neem extract produced the highest pod yield of 100.7 qt/hac 
which was significantly higher than the other all treatments. The 
chemical treatment and Jholmol was significantly similar to 
Neem extract with the yield of 93.75 qt/hac and 83.3 qt/hac 

respectively (Table-5). Among the insecticidal treatment, 
Cannabis extract produced lowest yield but was significantly 
superior over the control. The similar type of trend is obtained 
from the effectiveness of the insecticide’s treatments on the 
basis of leafhopper count. 
 
Botanical insecticides offers safer and much better approach for 
insect pest management programs compared to synthetic 
insecticides24. Similar result were obtained by Khattak et al.9 

who reported that cotton treated with neem extracts and 
insecticidal combinations gave significantly more yield 
controlling major insect pests like leafhopper and whitefly as 
compared to untreated control. Similarly, Deling et al.11 
obtained more yield from the cotton treated with azadirachtin 
than other insecticides. Baidoo and Agbonu12 reported that neem 
products were effective in controlling sucking pests on cowpea. 

 
Economics of insecticidal application: Amongst all the 
insecticidal treatments, the highest net profit of $536.35 was 
obtained in Neem extract was followed by chemical treatment 
($401.59), Jholmol ($311.48) and cannabis extract ($145.20).  
Among the insecticide’s treatment, lowest incremental 
Cost/Benefit ratio (1/3.14) was obtained in Neem extract and 
followed by chemical treatment (1/2.85), jholmol (1/1.12) and 
cannabis extract (1/0.85) which shows that Neem extract was 
the most economically efficient than other insecticidal 
treatments (Table-6). 

Cannabi
s extract

Neem 
extract(T

rade 
name: 

Neemix)

Jholmol

Chlorop
yrifos 50 

% EC 
and 

Cyperme
thrin 5 
% EC

Control(
water)

1st insecticidal application 2.45 2.15 2.81 1.57 4.16

2nd insecticidal application 4.8 4.16 5.55 2.59 8.32

3rd insecticidal application 2.52 2.18 2.95 1.4 4.51

0

1

2

3

4

5

6

7

8

9
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insecticidal 
application

2nd 
insecticidal 
application

3rd 
insecticidal 
application
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Table-5: Effects of different insecticides on the pod yield of Cowpea. 

Treatments Dose Yield (qt/hac) 

Cannabis extract 125ml/ltr 83.3b 

Neem extract(Neemix) 2ml/ltr 100.7a 

Jholmol 100gm/ltr 95.83ab 

Chloropyrifus 50 %EC and Cypermethrin 5 %EC 2ml/ltr 93.75ab 

Control (water) 
 

68.8c 

CV % 
 

10% 

LSD0.5  
13.69 

(Means with the same letter donot differ significantly at p= 0.05 by DMRT . CV = Coefficient of variation , LSD= least significant 

difference). 

 
Table-6: Economics of different insecticides applications against leafhopper on cowpea. 

Treatments 

Cost of 
treatments 

Yield 
Average yield 

of produce 
Gross return 
over control 

Net profit over 
control 

ICBR 
($/ha) (qt/ha ) ($/hac) ($/ha) ($/hac) 

Cannabis extract (Ganja) 170.06436 83.3 1811.18 315.27 145.20 01:00.8 

Neem extract (Neemix) 157.24474 100.7 2189.51 693.59 536.35 01:03.4 

Jholmol 276.22195 95.83 2083.62 587.71 311.48 01:01.1 

Chloropyrifus 50 EC and 
Cypermethrin EC 

140.89407 93.75 2038.39 542.48 401.59 01:02.9 

Control (water) - 68.8 1495.91 - 
  

 
Similar findings were concluded by Jackai25 and Singh et al.26 

who explained  that the use of neem extract has been intensified 
and beneficial as it is relatively cheap, available and effective 
whereas the conventional insecticides like using chemical 
insecticides require high cost and not easily available in all 
places. 
 

Conclusion 

Neem extract and chemical control method was found more 
effective insecticide against cowpea leafhopper. Neem extract 
treated plot produced higher yield and more economic returns 
than the other insecticidal treatments. Also, the other plant 
extracts like Cannabis extract and bio-pesticide like Jholmol 
were also found relatively efficient insecticides, so their 
commercialization is necessary for pest control. Chemical 
method being costly ,risky for health and environment and 
timely not available in most of rural areas, use of these plant 
extracts and bio-pesticides can be emphasized as they can be 
locally made by the farmers and sustainable in nature since they 
reduce the pest population without harming the predators. 
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