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ABSTRACT

A field experiment was carried out to test the efficacy of biopesticides against the red two spotted spider 
mite Tetranychus urticae Koch infesting dodi (Jivanti), Leptadenia reticulata (Ret.) Wight and Aruott. The 
findings revealed that azadirachtin 0.15 EC was found most effective incidence (3.19/ cm2 leaf) followed by 
neemastra (3.27 mites/ cm2 leaf), neem oil (3.34 mites/ cm2 leaf) and neem seed kernal extract (3.42 mites/ 
cm2 leaf). Beauveria bassiana 5% WP (5.31 mites/ cm2 leaf), ashwagandha 7.5% leaf extract (5.37 mites/ 
cm2 leaf) and Metarhizium anisopliae 1.15% (5.53 mites/ cm2 leaf) were moderate in their effectiveness. 
Maximum incidence was noticed from the leaves treated with desi cow urine (5%). 
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Dodi [Leptadenia reticulata (Ret.) is a twining 
shrub, has woody stem with leathery and pointed leaves 
that belongs Apocynaceae. It grows well in tropical 
and subtropical region with moderate rainfall and 
relative humidity. Its distribution has been identified 
in Gujarat, Punjab, Sikkim, Khasi Hills, Deccan 
Plateau, Kerala and Karnataka (Godara et al., 2015). 
Though dodi’s origin was not known, the demand 
was high for its pharmaceutical and nutraceutical 
properties (Chermahini et al., 2011). Among several 
farms cultivating dodi, the adarsh herbal farm located 
in Sabarkantha (Gujarat) produces 25 to 30 MT and the 
production may raise upto 50 MT in future (Anonymous 
2021).The products viz., dry powders and flowers costs 
Rs. 211/ kg and Rs. 80/kg, respectively (Pal et al., 2012). 
leptaden tablets (Mangeshikar, 1958) and speman pills 
(Madaan and Madaan, 1985) are products that have 
lactogenic and oligospermic effect, respectively. Owing 
to climatic change, T. urticae becomes a notable pest 
and causes enormous damage to dodi, an important crop 
in the middle Gujarat region, among other pests that 
target dodi, such as aphids, leaf bugs, psyllids, etc. Now 
a days, many acaricides were used in dodi fields which 
caused the 3R (Resistance, Residue and Resurgence) 
problem. Therefore, an experiment was carried out to 
assess the effectiveness of a few biopesticides against 
T. urticae infesting dodi, which decreases the need for
chemicals and also controls the adverse effects on the
environment and humans.

MATERIALS AND METHODS

To investigate the efficacy of eight bio-pesticides, a 
trial was conducted on red spider mite infesting dodi, 
L. reticulate (local variety) at Medicinal and Aromatic
Plants Research Station, Anand Agricultural University, 
Anand during the year of 2020. Randomized block
design with three replications were followed. Each plot 
(1.8 x 4.8 m) has 24 dodi plants with the spacing of
60 x 60 cm. Eight bio-pesticides viz., neem seed kernal
extract [NSKE (5%)], neem oil (0.3%), ashwagandha
[Withania somnifera (7.5%)], cow urine [desi (5%)],
azadirachtin 0.15 EC, B. bassiana 5% Wettable Powder
(WP), M. anisopliae 1.15% Wettable Powder (WP)
and neemastra (100%) were used. The neemastra was
prepared by following the standard methodology and
used as foliar spray given by Devvrat (2020). The 7.5% 
ashwagandha leaf extract was prepared with standard
protocol provided by Tehri and Gulati (2014) which
was used as foliar spray. Neem seed kernel extract,
B. bassiana 5% WP, M. anisopliae 1.15% WP and
azadirachtin 0.15 EC were obtained from local markets.
The first spray of bio-pesticides was applied when
mite population reached the level of 5 mites/cm2 leaf
and subsequently, second spray was applied at 10 days
interval by using high volume sprayer with required
dose. The observations on two spotted red spider mites
were recorded in five randomly tagged plants per plot
and three leaves (top, middle and bottom) were selected 
from each plant to count the population of mites (nymph 
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and adult) in 1 cm2 area of each selected leaf (Storck et 
al., 2012). The periods were before spray as well as 3, 
5, 7 and 10 days after spray and the 10th day observation 
of first spray was considered as before count for second 
spray. The data were collected statistically by using the 
two way analysis of ANOVA and Duncan’s Multiple 
Range Test at 5% (DNMRT) were analyzed by using 
the SPSS computer program (IBM SPSS Statistics for 
Windows, Version 20.0. Armonk, NY: IBM Corp.).

RESULTS AND DISCUSSION

Three days after the first spray the minimum (4.00/
cm2 leaf) population of mite was noticed in azadirachtin 
0.15 EC which was superior over all other treatments. 
While, the maximum (9.06/cm2 leaf) population of mite 
was observed from the leaves treated with desi cow 
urine (5%) followed by M. anisopliae 1.15 per cent 
WP (6.51 mites/cm2 leaf). More or less similar trend in 
efficacy was recorded at five days after treatment. After 
seven days of first spray, azadirachtin (3.42/cm2 leaf), 
neemastra (3.58/cm2 leaf), neem oil (3.60/cm2 leaf) 
and NSKE (3.76/cm2 leaf) were superior. Azadirachtin 
(3.69/ cm2 leaf) succeeded neemastra (3.82/ cm2 leaf) 
as the most effective and at par with each other at ten 
days after the first spray. While, B. bassiana 5% WP 
(6.37/ cm2 leaf) ashwagandha (6.45/ cm2 leaf), M. 
anisopliae 1.15% WP (6.61/ cm2 leaf) and desi cow 
urine (9.40/ cm2 leaf) were moderate in effectiveness. 
Data of the first spray revealed that azadirachtin (3.68/ 
cm2 leaf) followed by neemastra (3.78/ cm2 leaf) were 
found significantly superior. The leaves treated with 
desi cow urine recorded maximum incidence (8.83/ 
cm2 leaf) (Table 1). 

The data of three days after second spray showed 
that azadirachtin (3.00/ cm2 leaf) followed by neemastra 
(3.10/ cm2 leaf) were effective. Desi cow urine recorded 
the highest incidence of 7.76 mites/ cm2 leaf. In five 
days after second spray, minimum of 2.76 mites/ cm2 
leaf was noticed in azadirachtin followed by neemastra 
(2.81/ cm2 leaf) while, maximum (6.95/ cm2 leaf) was 
recorded in desi cow urine. At seven days after second 
spray, azadirachtin, neemastra, neem oil, and NSKE 
were found effective. Highest (6.65/ cm2 leaf) incidence 
was noticed with desi cow urine. Same trend was 
observed at ten days of second spray. With second spray 
the minimum of 2.69 mites/ cm2 leaf was recorded with 
azadirachtin which was at par with neemastra (2.75/ cm2 
leaf), neem oil (2.78/ cm2 leaf) and NSKE (2.86/ cm2 
leaf). The maximum (6.89/ cm2 leaf) was noted on the 
leaves treated with desi cow urine.

The pooled data reveal that azadirachtin 0.15 EC 
reduced the incidence of 3.19/cm2 leaf and found 
effective and also superior. Umamaheshwari et al. 
(1999) also reported that neem oil (1%) produced 
higher mortality (91.40%) in 48 hr. Pavela (2009) 
stated that 0.5% neem reduced the T. urticae at 60-70% 
in green house grown cucumber. Solangi et al. (2015) 
reported that two sprays of neem extract can reduce 
T. urticae in okra. 3% neem oil can reduce T. urticae 
at 74% in tomato (Premalatha et al., 2017). In brinjal, 
the mite was reduced upto 50% because of 0.03% 
azadirachtin (Anonymous, 2000). Raghavendra et al. 
(2017) observed that incidence reduced upto 80.58% 
and 80.72% because of the application of 3% and 
5% neem oil in mulberry leaf discs. Ramaraju (2001) 
reported that 5% neem seed kernel extract reduced 
the mite infestation to 42.95 to 59.95% in brinjal. At 
the same time, the leaves treated with B. bassiana 
5% WP, ashwagandha leaf extract and M. anisopliae 
1.15% WP show limited efficacy and desi cow urine 
showed least efficacy Tehri and Gulati (2014) reported 
that ashwagandha leaf extract (7.5%) reduced the mite 
incidence in cucumber. Gatarayiha et al. (2011), 2 g 
B. bassiana could reduce mite upto 40.7 to 56.3% in 
egg plant. Wakgari and Yigezu (2018) revealed that A. 
indica seed extract gave 90.13 - 94.95% mite mortality 
in spray and dip bioassay. Yucel (2021), reported that B. 
bassiana 5% WP significantly reduces the mite.

ACKNOWLEDGEMENTS

The authors thank late Dr H L Dhaduk, Associate 
Research Scientist and Head, Medicinal and Aromatic 
Plants Research Station, Anand Agricultural University, 
Anand for allotment of experimental field.  

FINANCIAL SUPPORT

Not applicable.

AUTHOR CONTRIBUTION STATEMENT

Prabhahran V carried out the screening of efficacy 
of bio-pesticides against Tetranychus urticae. Syed 
Mohamed Ibrahim S also helped in the monitoring 
of field works and data collection. Prithiv raj V 
conceived of the study and carefully monitored the 
management work. All authors read and approved the 
final manuscript.

CONFLICT OF INTEREST

No conflict of interest.



	 Efficacy of biopesticides against Tetranychus urticae Koch infesting dodi Leptadenia reticulata   	 3 
	 Prabakaran V et al.

Ta
bl

e 
1.

 E
ffi

ca
cy

 o
f b

io
pe

st
ic

id
es

 a
ga

in
st

 T
. u

rt
ic

ae
 in

fe
st

in
g 

do
di

 (a
fte

r fi
rs

t a
nd

 se
co

nd
 sp

ra
y)

Tr
. 

N
o.

Tr
ea

tm
en

ts
C

on
c.

 
(%

)

N
o.

 o
f m

ite
s/

 c
m

2  l
ea

f a
t i

nd
ic

at
ed

 d
ay

s  
af

te
r fi

rs
t s

pr
ay

N
o.

 o
f m

ite
s/

 c
m

2  l
ea

f a
t i

nd
ic

at
ed

 d
ay

s 
af

te
r s

ec
on

d 
sp

ra
y

B
ef

or
e 

sp
ra

y
3

5
7

10
M

ea
n

3
5

7
10

M
ea

n

T 1
N

SK
E

5.
0

3.
13

(9
.4

2)
2.

17
de

f

(4
.2

9)
2.

05
d

(3
.8

1)
2.

06
de

(3
.7

6)
2.

14
de

(4
.0

7)
2.

10
d

(3
.9

8)
1.

94
d

(3
.2

9)
1.

82
cd

e

(3
.0

4)
1.

79
cd

(2
.7

1)
1.

76
de

(2
.6

1)
1.

83
d

(2
.8

6)

T 2
N

ee
m

 o
il

0.
3

3.
36

(1
0.

80
)

2.
15

ef

(4
.1

7)
2.

04
d

(3
.7

8)
2.

02
e

(3
.6

0)
2.

08
e

(4
.0

4)
2.

07
d

(3
.8

9)
1.

93
d

(3
.2

8)
1.

83
cd

e

(2
.8

4)
1.

75
cd

(2
.5

9)
1.

74
e

(2
.5

3)
1.

81
d

(2
.7

8)

T 3
A

sh
w

ag
an

dh
a 

(W
ith

an
ia

 
so

m
ni

fe
ra

)
7.

5
3.

16
(9

.5
8)

2.
61

cd
e

(6
.3

0)
2.

57
bc

(6
.0

9)
2.

45
cd

(5
.5

2)
2.

64
bc

d

(6
.4

5)
2.

57
c

(6
.0

9)
2.

42
c

(5
.3

7)
2.

27
bc

d

(4
.6

7)
2.

22
bc

(4
.2

9)
2.

18
c

(4
.2

5)
2.

27
c

(4
.6

4)

T 4
D

es
i c

ow
 u

rin
e

5.
0

3.
23

(9
.9

8)
3.

09
ab

(9
.0

6)
3.

07
ab

(8
.9

4)
2.

90
ab

(7
.9

5)
3.

14
ab

(9
.4

0)
3.

05
b

(8
.8

3)
2.

87
ab

(7
.7

6)
2.

73
ab

(6
.9

5)
2.

68
ab

(6
.6

5)
 2

.5
9b

(6
.2

2)
2.

72
b

(6
.8

9)

T 5
A

za
di

ra
ch

tin
 0

.1
5 

EC
0.

00
06

3.
26

(1
0.

18
)

2.
11

f

(4
.0

0)
2.

03
d

(3
.6

2)
1.

98
e

(3
.4

2)
2.

04
e

(3
.6

9)
2.

04
d

(3
.6

8)
1.

84
d

(3
.0

0)
1.

80
e

(2
.7

6)
1.

69
d

(2
.6

0)
1.

71
e

(2
.4

2)
1.

76
d

(2
.6

9)

T 6
Be

au
ve

ri
a 

ba
ss

ia
na

 W
P 

5%
 (1

× 
10

9  c
fu

/ g
)

0.
4

3.
17

(9
.7

6)
2.

62
bc

d

(6
.4

9)
2.

56
c

(6
.0

6)
2.

45
cd

(5
.5

5)
2.

62
cd

(6
.3

7)
2.

56
c

(6
.1

1)
2.

38
c

(5
.1

8)
2.

26
bc

de

(4
.6

3)
2.

21
bc

(4
.1

8)
2.

13
cd

(4
.0

7)
2.

24
c

(4
.5

1)

T 7
M

et
ar

hi
zi

um
 a

ni
so

pl
ia

e 
1.

15
%

 W
P 

(1
× 

10
9  c

fu
/ g

)
0.

4
3.

19
(9

.8
2)

2.
65

bc

(6
.5

1)
2.

58
bc

(6
.2

5)
2.

52
bc

(5
.8

9)
2.

66
bc

(6
.6

1)
2.

60
c

(6
.3

1)
2.

44
bc

(5
.4

6)
2.

29
bc

(4
.7

5)
2.

24
bc

(4
.4

6)
2.

18
c

(4
.3

3)
2.

28
c

(4
.7

5)

T 8
N

ee
m

as
tra

10
0

3.
28

(1
0.

24
)

2.
11

f

(4
.0

7)
2.

04
d

(3
.6

7)
2.

01
e

(3
.5

8)
2.

06
e

(3
.8

2)
2.

05
d

(3
.7

8)
1.

88
d

(3
.1

0)
1.

82
de

(2
.8

1)
1.

76
cd

(2
.6

3)
1.

71
e

(2
.4

7)
1.

79
d

(2
.7

5)

T 9
C

on
tro

l
-

3.
45

(1
1.

46
)

3.
53

a

(1
2.

00
)

3.
58

a

(1
2.

30
)

3.
28

a

(1
0.

29
)

3.
62

a

(1
2.

62
)

3.
51

a

(1
1.

80
)

3.
28

a

(1
0.

26
)

3.
17

a

(9
.5

6)
3.

14
a

(9
.3

3)
3.

12
a

(9
.2

7)
3.

18
a

(9
.6

0)
S.

Em
.±

   
   

   
   

   
   

   
   

   
   

   
   

   
0.

21
0.

14
0.

15
0.

12
0.

15
0.

07
0.

13
0.

14
0.

15
0.

12
0.

07
C

D
 (p

= 
0.

05
)

N
S

Si
g.

Si
g.

Si
g.

Si
g.

Si
g.

Si
g.

Si
g.

Si
g.

Si
g.

Si
g.

C
.V

.%
11

.0
4

9.
68

10
.5

0
8.

36
10

.4
2

9.
65

9.
75

10
.9

6
11

.6
3

9.
43

10
.5

0
Fi

gu
re

s i
n 

pa
re

nt
he

se
s t

ra
ns

fo
rm

ed
 v

al
ue

s o
f √

(X
+1

) t
ra

ns
fo

rm
ed

 v
al

ue
s;

 T
re

at
m

en
t m

ea
n 

w
ith

 c
om

m
on

 su
pe

rs
cr

ip
t l

et
te

r (
s)

 n
ot

 si
gn

ifi
ca

nt
 b

y 
D

N
M

RT
 (p

= 
0.

05
).



4     Indian Journal of Entomology Online published Ref. No. e24436	 Research Communication

REFERENCES

Anonymousp. 2000. Progress report for 1998-2000. All India Coordinated 
Research Project on Agricultural Acarology, UAS, GKVK, 
Bangalore, pp. 122.

Anonymous. 2021. India mart. (https://www.indiamart.com/adarsh-
herbal-farm/cultivated.html)

Chermahini S H, Majid F A A, Sarmidi M R. 2011. Cosmeceutical value 
of herbal extracts as natural ingredients and novel technologies in 
anti-aging. Journal of Medicinal Plant Research 5(14): 3074-3077.

Devvrat A, 2020. Subhash Palekar Prakrutik Krushi. Published by 
Department of Agriculture, Farmer’s Welfare & Cooperation, 
Government of Gujarat. pp. 172.

Gatarayiha M C, Laing M D, Miller R M. 2011. Field evaluation 
of Beauveria bassiana efficacy for the control of Tetranychus 
urticae Koch (Acari: Tetranychidae).  Journal of Applied 
Entomology 135(8): 582-592. 

Godara P, Rao D V, Dulara B, Barwar N. 2015. Multidimensional 
approach of endangered ayurvedic plant Leptadenia reticulata: 
A review.  International Journal of Engineering Research and 
Applications 4: 531-543. 

Madaan S, Madaan T R. 1985. Speman in oligospermia. Probe 24(2): 
115-117.

Mangeshikar S N, 1958. Use of herbal drugs in habitual abortions. Abid, 55, 
487.

Pal A, Sharma P P, Pandya T N, Acharya R, Patel B R, Shukla V J, 
Ravishankar B. 2012. Phyto-chemical evaluation of dried aqueous 
extract of Jivanti, Leptadenia reticulata. An International Quarterly 
Journal of Research in Ayurveda 33(4): 557.

Pavela R, 2009. Effectiveness of some botanical insectides against 
Spodoptera littoralis Boisduvala, Myzus persicae Sulzer and 
Tetranychus urticae Koch. Plant Protection Science 45(4): 161-167. 

Premalatha K, Chinniah C, Ravikumar A, Parthiban P, Kalyanasundaram 
M. 2017. Evaluation of essential plant oils against two spotted 
spider mite, Tetranychus urticae on Tomato. Annals of Plant 
Protection Sciences 25(1): 6-11.

Raghavendra K V, Chinniah C, Jayasimha G T, Gowthami R. 2017. Bio-
efficacy of plant derivatives and natural oils against two spotted 
spider mite, Tetranychus urticae Koch. Journal of Entomology and 
Zoology Studies 5(5): 1456-1461.

Ramaraju K, 2001. Evaluation of acaricides and TNAU neem oils against 
spider mite on bhendi and brinjal. Proceedings. IPM in horticultural 
crops, Bangalore. pp. 17-19.

Storck L, Fiorin R A, Filho A C, Guedes J V C. 2012. A sampling 
procedure for quantifying mites in soybeans. Experimental and 
Applied Acarology 57: 117-126.

Solangi B K, Suthar V, Sultana R, Nadeem K. 2015. Effect of botanical 
pesticides against red spider mite, Tetranychus urticae (Koch) of 
okra crop. Pakistan Journal of Entomology Karachi 30(2): 145-152.

Tehri K, Gulati R. 2014. Field efficacy of some biorationals against 
the two spotted spider mite, Tetranychus urticae Koch (Acari: 
Tetranychidae). Journal of Natural and Applied Sciences 6(1): 
62-67. 

Umamaheshwari T, Bharathi C S, Kanagarajan R, Arivudainambi S, 
Selvanarayana V. 1999. Neem formulations and castor oil- A 
safe way to manage okra red spider mites. Journal of Acarology 
14(142): 77-79.

Wakgari M, Yigezu, G. 2018. Evaluation of some botanical extracts 
against two spotted spider mite (Tetranychidae: Tetranychus urticae 
Koch) under laboratory condition. SINET: Ethiopian Journal of 
Science 41(1): 1-7.

Yucel C. 2021. Effects of local isolates of Beauveria bassiana (Balsamo) 
Vuillemin on the two-spotted spider mite, Tetranychus urticae 
(Koch) (Acari: Tetranychidae). Egyptian Journal of Biological 
Pest Control 31(1): 1-7.

(Manuscript Received: July, 2023; Revised: February, 2024; 
Accepted: April, 2024; Online Published: April, 2024) 

Online First in www.entosocindia.org and indianentomology.org Ref. No. e24436


