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ABSTRACT: The injection of exogenous materials into plant system for pest management is being followed since 
early years of twentieth century. Numerous studies on the tree injection have been done to explore the possibility of 
injecting chemicals into trees. Root feeding, stem or trunk injection have received significant results of nutrient and pest 
or disease management across the world. Owing to the  practical difficulties in foliar application of pesticides in tall 
trees like coconut, tree injection  became an alternative mode of pesticide delivery to target site. Although tree injections 
have some limitations, they also have some specific advantages over other methods of management such as minimized 
use of water and chemicals, reduction in the labour cost, effective management of target pests and environmental safety 
as non-target organisms can be protected from the effect of pesticides. Serious efforts are needed to standardizing of 
the technologies of administration for various chemicals under diverse environmental conditions to make it easy and 
ultimate for specify host plant / nutrient condition which cannot be properly addressed by other methods.
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INTRODUCTION

The injection of various exogenous materials into 
plants have been implemented as early in the middle of 
the twentieth century (Perry et al., 1991) and expanded in 
the 1970s. Early literatures show that supply of water to 
young transplanted trees through the cut end of the root 
was successful, thus suggested the possibility of injecting 
chemicals into trees (Cott, 1897). During 1910, tree 
injection with specific chemical, potassium ferrocyanide 
was reported for the control of insect pests (Sanford, 
1914; Shattuck, 1915). A review on ‘Methods of Tree 
Injection’ by May (1941) created interest for injection 
studies on plants. Gravitational method of liquid injection 
was reported to control the red palm weevil of coconut 
(Davis et al., 1954). Later the method of trunk injection 
with systemic insecticides has become an important 
practice against various insect pests that are difficult to 
control (Ginting and Desmier, 1987). During that period 
numerous studies on the tree injection have been done by 
North American researchers (Ferry and Gomez, 2013). 
A´cimovi´c et al. (2016) examined injection port damage 
and wound closure in apple trees. Similarly, Dalakouras 
et al. (2018) inspected the movement of hairpin and 
small-interfering RNAs in apple and grape trees. Uptake 
and translocation of antibiotics into the tree system was 
explored by Killiny et al. (2019). Berger and Laurent 
(2019) focuses on modern injection technologies and 

factors affecting the efficacy of chemicals. Leigh et al., 
(2022) reviewed the concepts of trunk injection method, 
physiological principles and concerns associated with 
the injection method. 

Considering the tree architecture of coconut, the palms 
have been exploited for pesticide administration through 
injection for management of different insect pests. 
Coconut palm, Cocos nucifera L. which belongs to family 
Arecaceae has been variously described as “console of the 
east”, “the tree of heaven”, the ‘Kalpavriksha’ because 
of its great versatility demonstrated for many domestic, 
commercial and industrial uses of its different parts like 
leaves, fruits, stem and roots. In India, coconut is grown 
under varied soil and climatic conditions in 17 States and 
3 Union Territories. The decrease in yields of coconut 
has been attributed to a number of factors consisting 
of biotic and abiotic factors. Among the biotic factors, 
the insect pests and mites are very important. Amongst 
foliage pests, coconut black headed caterpillar, Opisina 
arenosella Walker (Lepidoptera: Oecophoridae) is one 
of the major and serious pests of coconut palm in India, 
Srilanka, Bangladesh and Myanmar. The pest during its 
larval stage causes serious damage to the leaves of the 
palm. In case of severe infestation, several hundreds or 
thousands of larvae could be observed on a single palm 
and affected palm often take several years to recover 
completely (Ramkumar, 2002). 
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.
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INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
(12
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ABSTRACT: Studies on the evaluation of biopesticides viz., Beauveria bassiana, Isaria fumosorosea NBAIR pfu-
5,Metarhizium anisopliae, Lecanicillium lecanii, Azadirachtin 10000 ppm, soapnut along with jet water spraywere 
undertakenat SKPP Horticultural Polytechnic College, Ramachandrapuram and Horticultural Research Station (HRS), 
Ambajipeta, Andhra Pradesh during 2020-21 and 2021-22 with an objective of examining their impact onthe 
management of rugose spiraling whitefly (RSW), Aleurodicus rugioperculetus Martin in coconut (Cocos nucifera L.) 
palms variety East Coast Tall (ECT).The overall and pooled results during the seasons 2020-21 and 2021-22, revealed 
that, Azadirachtin 10000 ppm @ 1 ml/l had recorded with lowest number of RSW nymphs per leaflet and I. fumosorosea 
NBAIR pfu-5 @ 5 g/l (T2) recorded with lowest number of adults, incidence and intensity under high incidence (> 20 
spirals per leaflet) of RSW. The natural enemies mainly predators viz., spiderswere documented during the study.
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INTRODUCTION

Coconut palm (Cocos nucifera) is often described 
as “Kalpavriksha” due to its multifarious use and play 
important role in world coconut export trade (Ahuja et 
al., 2014). It is cultivated for oil, tender water and raw 
materials used in the coir industry.India stands first in 
world coconut trade with 31.46 per cent production. 
Bulk of coconut production, in India comes from 
Kerala, Karnataka, Tamil Nadu, Maharashtra followed 
by Andhra Pradesh sharing 90 per cent of area about 
1.15 lakh ha with a production of 1,377.53 m nuts.
However, the production and productivity of coconut is 
often limited by incidence of several pests and diseases 
(Chowdappa et al., 2018 and Neeraja et al., 2020). 
Recently, invasive rugose spiraling whitefly (RSW), 
Aleurodicus rugioperculetus Martin (Aleyrodidae: 
Hemiptera) was reported on coconut palm for the first 
time during August-Sep tember, 2016 at Pollachitaluk, 
Coimbatore district in Ta mil Nadu (Chandrika et al., 
2017) and Palakad taluk in Kerala. In Andhra Pradesh, 
it was first reported at Kadiyapulanka nursery gardens, 
East Godavari district during late December 2016 
(Chalapathi Rao et al., 2018). Very recently, studies of 
Raghuteja et al. (2023) for the first time reported that 
East Coast Tall (ECT) variety of coconut palms infested 
with low, medium and high incidence of invasive A. 

Rugioperculetus resulted in nut dropping of 4.06, 22.33 
and 28.51% at Ambajipeta, while it was 4.68, 23.49 
and 30.58% at Kalavalapalli coconut plantations. It was 
reported that infestation of RSWreflects nut yield loss 
up to 6.61% and 22.45% in ECT palms withlow and 
medium RSW incidence, while comparativelygreater 
yield loss of 27.59% inECT palms with high incidence 
respectively (Raghuteja et al., 2023).

The study on incidence of RSW is required to 
understand the behaviour of the pest and find its peak 
infestation period, so that the farmers could adopt eco-
friendly techniques for managing this insect pest at the 
farm level. Effective management of RSW is critical in 
maximizing coconut yield. Over reliance on pesticides 
and its indiscriminate use over last four decades 
has resulted in many negative consequences, viz., 
Resurgence, Resistance and Residual aspects (Raghuteja 
et al., 2020). Botanical pesticides which are non-toxic 
to man and also environmentally friendly can be used 
as alternatives to the synthetic pesticides. Insecticides 
and neem oil have been found effective against the pest 
in several countries. In India, tobacco extract, neem 
oil, pongamia oil, rosin soap and detergent solution in 
addition to various entomopathogenic fungal isolates are 
effective (Gundappa et al., 2013; Boopathi et al., 2015; 
Srinivasan et al., 2017). Hence, keeping in view the 
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present investigation was designed with an objective of 
evaluation of various biopesticides against RSW under 
high incidence (> 20 spirals per leaflet) infesting coconut 
palms along with documentation of natural enemies.

MATERIALS AND METHODS

The efficacy of different bio-pesticides was evaluated 
against RSW in East Coast Tall (ECT) variety of 7 years 
age-old palms with high RSW incidence as per the 
damage rating scale during 2020-21 and 2021-22 at SKPP 
Polytechnic college, Ramachandrapuram (16°83’72”NL 
and 82°03’25” EL) and HRS, Ambajipeta (16°59’38”NL 
and 81°95’36” EL). Evaluation of bio pesticides 
was carried out at Ramachandrapuram, horticultural 
polytechnic college working under the aegis of Dr. YSR 
Horticultural University as the plantations were found 
suitable for carrying out the experimentation with the 
desired pest load during 2020-21. The documentation 
of different predatory spiders was also carried out in the 
study.

The numbers of treatments of biopesticides were eight 
replicated thrice and statistically analysed by simple 
randomised block design (RBD). The observations on 
RSW incidence were made at weekly intervals starting 
from 7 days after imposing the treatments and continued 
up to 28 days.  The data pertaining to number of RSW 
nymphs and adults wererecorded on four randomly 
selected pest infested leaflets per leaf per palm from the 
top, middle and lower whorl representing four directions 
(total of 4 leaves/palm) was worked out and expressed 
as mean number of leaflet/leaf/palm (total of 4 leaflets/
leaf) (16 leaflets/palm) at 1 day before spraying (DBS), 
7, 14, 21 and 28 days after spraying (DAS). Estimation 
of RSW incidence and intensity (%) were also calculated 
using the following formulae

RSW Incidence (%) = 

RSW Intensity (%) = 

The randomly selected four leaflets/ leaf/ palm 
for each treatment were marked carefully, sealed in 
a polythene cover and immediately brought to the 
laboratory. The data was collected on population of RSW 
nymphs under Nikon SMZ18 13.5 x stereomicroscope 
and adults on visual basis.

Statistical Analysis

The statistical analysis of data was done by using 
OPSTAT software. The data was transformed by arc 
sine and square root transformations before the data 

subjecting for analysis. After the analysis the data was 
tabulated for interpretation of results. 

RESULTS AND DISCUSSION

Spraying of bio pesticides viz., B. bassiana, I. 
Fumosorosea NBAIR pfu-5, M. anisopliae, L. lecanii, 
Azadirachtin 10000 ppm, soapnut powder and Jet water 
spray were undertaken to evaluate efficacy against RSW 
infested coconut palms with high (> 20 spirals per leaflet) 
incidence as per the damage rating scale developed by 
Srinivasan et al., (2016) during 2020-21 and 2021-22.

The pooled analysis (2020-21 and 2021-22) of data 
indicated that, significant difference was observed 
among different treatments of bio pesticides against 
RSW incidence from 7th day and continued till 28th day. 
I. fumosorosea NBAIR pfu-5 @ 5 g/l (T2) recorded 
least incidence with 82.98, 78.37, 76.47 and 71.89 per 
cent throughout the experimental period and found to 
be promising followed by Azadirachtin 10,000 ppm @ 
1 ml/l (T5) with 83.80, 78.87, 77.12 and 72.82 per cent 
followed by soap nut powder @ 3 g/l (T6) with 85.18, 
80.25, 77.62 and 73.79 per cent. The highest incidence 
of 90.49, 91.71, 93.34 and 95.57 per cent  was recorded 
in control (Table 1).

The pooled analysis (2020-21 and 2021-22) of 
data showed that, significant difference was observed 
among different treatments of bio pesticides against 
RSW intensity from 7th day and continued till 28th day. 
I. fumosorosea NBAIR pfu-5 @ 5 g/l (T2) recorded 
least intensity with 88.81, 84.44, 81.79 and 76.83 per 
cent throughout the experimental period and found to 
be promising followed by Azadirachtin 10,000 ppm @ 
1 ml/l (T5) with 88.81, 84.44, 81.79 and 76.83 per cent. 

The pooled analysis of data (2020-21 and 2021-22) 
indicated that, significant difference was observed among 
different treatments against RSW nymphs from 7th day 
and continued till 28th day after spraying. Treatment (T5) 
Azadirachtin 10000 ppm @ 1 ml/l recorded least number 
(42.63, 37.04, 33.11 and 24.00 nymphs) with 30.18 per 
cent reduction after spraying, 44.82 per cent reduction 
over control and proved to be superior over remaining 
treatments followed by I. fumosorosea NBAIR pfu-5 @ 
5 g/l (T2) (43.68, 36.98, 34.51 and 26.89 nymphs) with 
27.53 per cent reduction and 42.67 per cent reduction 
over control followed by soapnut powder treatment (T6) 
with 45.90, 39.46, 37.72 and 28.36 nymphs (24.46 per 
cent reduction and 38.89 per cent reduction over control). 
The highest population of 50.75, 57.29, 61.32 and 64.31 
nymphs per leaflet was recorded in control plots (Table 2).
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The pooled analysis of data (2020-21 and 2021-22) 
indicated that, significant difference was observed among 
different treatments against RSW adults. I. fumosorosea 
NBAIR pfu-5 @ 5 g/l (T2) recorded lowest number 
(36.42, 35.25, 33.59 and 29.11 adults) with 12.55 per 
cent reduction after spraying, 15.52 per cent reduction 
over control and proved to be superior followed by 
Azadirachtin 10,000 ppm @ 1 ml/l (T5) with 36.46, 

35.14, 33.10 and 30.90 adults (11.16 per cent reduction 
and 16.63 per cent reduction over control) followed by 
soapnut powder @ 3 g/l with 36.99, 35.72, 35.01 and 
33.21 adults (8.28 per cent reduction and 13.35 per cent 
reduction over control). L. lecanii@ 5 g/l (T4) recorded 
with 7.77 per cent reduction and 12.74 per cent reduction 
over control (37.10, 35.91, 34.78 and 34.14 adults). 

Table 1. Efficacy of bio pesticides against incidence and intensity of RSW, A. rugioperculetus under high incidence 
palms (>20 spirals per leaflet) (Pooled data of 2 years)

Tr. 
No. Treatments

Before Spraying 
(B.S)

7 Days after 
Spraying 
(7 DAS)

14 Days after 
Spraying 
(14 DAS)

21 Days after 
Spraying 
(21 DAS)

28 Days after 
Spraying 
(28 DAS)

Incidence 
(%)

Intensity 
(%)

Incidence 
(%)

Intensity 
(%)

Incidence 
(%)

Intensity 
(%)

Incidence 
(%)

Intensity 
(%)

Incidence 
(%)

Intensity 
(%)

T1 B. bassiana 85.71
(68.01)

91.02
(73.13)

85.12
(67.28)

90.58
(72.09)

82.05
(64.91)

87.37
(69.16)

80.12
(63.49)

85.39
(67.50)

77.98
(61.99)

82.44
(65.19)

T2
I. fumosorosea 
NBAIR pfu-5

86.42
(69.12)

91.74
(73.26)

82.98
(65.61)

88.81
(70.43)

78.37
(62.26)

84.44
(66.74)

76.47
(60.96)

81.79
(64.71)

71.89
(57.96)

76.83
(61.19)

T3 M. anisopliae 89.00
(70.75)

94.33
(76.61)

87.15
(68.96)

92.42
(73.99)

84.87
(67.08)

90.19
(71.72)

82.97
(65.60)

88.28
(69.97)

81.39
(64.42)

85.38
(67.49)

T4 L. lecanii 87.34
(71.07)

92.05
(73.68)

84.29
(66.62)

89.79
(71.33)

81.07
(64.18)

86.39
(68.32)

78.85
(62.59)

84.17
(66.53)

76.90
(61.26)

82.41
(65.17)

T5
Azadirachtin 
10000 ppm

86.11
(68.24)

91.27
(72.86)

83.80
(66.24)

89.39
(70.96)

78.87
(62.61)

84.14
(66.50)

77.12
(61.39)

82.39
(65.17)

72.82
(58.55)

77.76
(61.83)

T6
Soapnut 
powder

88.59
(70.64)

93.91
(76.98)

85.18
(67.33)

90.49
(72.02)

80.25
(63.59)

85.57
(67.45)

77.62
(61.74)

82.94
(65.58)

73.79
(59.18)

79.23
(62.86)

T7 Jet water spray 89.58
(71.27)

94.90
(77.37)

86.67
(68.56)

91.98
(73.53)

83.97
(66.37)

89.29
(70.87)

81.64
(64.60)

86.96
(68.80)

79.48
(63.04)

84.79
(67.03)

T8 Control 88.53
(70.29)

93.53
(75.52)

90.49
(72.02)

94.49
(76.40)

91.71
(73.23)

95.71
(78.01)

93.34
(75.01)

97.34
(80.57)

95.57
(77.82)

98.41
(83.15)

S.E (m) 3.41 2.65 0.004 0.15 0.002 0.08 0.24 0.28 0.15 0.62

C.D at 5 % N.S N.S 0.01 0.46 0.006 0.25 0.73 0.85 0.46 1.89

C.V 8.43 6.12 0.009 0.21 0.005 0.20 0.64 0.70 0.42 1.60

Table 2. Efficacy of bio pesticides against nymphs of RSW, A. Rugioperculetus under high incidence palms (>20 
spirals per leaflet) (Pooled results of 2 years) 

Tr. 
No. Treatments

Before 
Spraying 

(B.S)

7 Days 
after 

Spraying 
(7 DAS)

14 Days 
after 

Spraying 
(14 DAS)

21 Days 
after 

Spraying 
(21 DAS)

28 Days 
after 

Spraying 
(28 DAS)

Per cent 
Reduction

Per cent 
Reduction 

over control

T1
B. bassiana 
commercial

53.22
(7.36)

50.68
(7.19)

43.74
(6.69)

41.56
(6.52)

34.56
(5.96) 19.88 31.18 

T2
I. fumosorosea 
NBAIR pfu-5

49.01
(7.07)

43.68
(6.68)

36.98
(6.16)

34.51
(5.96)

26.89
(5.28) 27.53 42.67 

T3
M. anisopliae 
commercial

51.15
(7.22)

49.67
(7.12)

42.73
(6.61)

41.07
(6.49)

33.53
(5.88) 18.38 32.62 

T4
L. lecanii 
commercial

52.60
(7.32)

48.29
(7.02)

41.49
(6.52)

38.77
(6.31)

32.58
(5.79) 23.42 34.99 
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T5

Azadirachtin 
10000 ppm

48.97
(7.07)

42.63
(6.60)

37.04
(6.16)

33.11
(5.83)

24.00
(4.99) 30.18 44.82 

T6

Soapnut 
powder

50.12
(7.15)

45.90
(6.85)

39.46
(6.36)

37.72
(6.22)

28.36
(5.42)

24.46 38.89 

T7 Jet water spray
52.92
(7.34)

49.27
(7.09)

43.17
(6.65)

40.87
(6.47)

33.74
(5.89)

21.09 32.60 

T8

Control (No 
sprayings)

49.46
(7.10)

50.75
(7.19)

57.29
(7.83)

61.32
(7.89)

64.31
(8.08)

- -

S.E (m) 0.09 0.11 0.10 0.11 0.12 - -

C.D at 5 % N.S 0.35 0.31 0.33 0.36 - -

C.V 2.25 2.82 2.67 2.86 3.44 - -

Table 3. Efficacy of bio pesticides against adults of RSW, A. Rugioperculetus under high incidence palms (>20 
spirals per leaflet) (Pooled Results of 2 years)

Tr. 
No.

Treatments
Before 

Spraying 
(B.S)

7 Days 
after 

Spraying 
(7 DAS)

14 Days 
after 

Spraying 
(14 DAS)

21 Days 
after 

Spraying 
(21 DAS)

28 Days 
after 

Spraying 
(28 DAS)

Per cent 
Reduction

Per cent 
Reduction 

over control

T1

B. bassiana 
commercial

38.41
(6.28)

36.99
(6.16)

36.22
(6.10)

35.51
(6.04)

34.71
(5.98)

6.64 11.81 

T2

I. fumosorosea 
NBAIR pfu-5

39.28
(6.35)

36.42
(6.12)

35.25
(6.02)

33.59
(5.88)

29.11
(5.75) 12.55 15.52 

T3

M. anisopliae 
commercial

39.13
(6.33)

38.44
(6.28)

37.58
(6.21)

37.19
(6.18)

35.82
(6.07)

4.78 8.36 

T4

L. lecanii 
commercial

38.47
(6.28)

37.10
(6.17)

35.91
(6.08)

34.78
(5.98)

34.14
(5.93)

7.77 12.74 

T5

Azadirachtin 
10000 ppm

38.16
(6.25)

36.46
(6.12)

35.14
(6.01)

33.10
(5.84)

30.90
(5.65)

11.16 16.63 

T6

Soapnut 
powder

38.41
(6.28)

36.99
(6.16)

35.72
(6.06)

35.01
(6.00)

33.21
(5.85)

8.28 13.35 

T7 Jet water spray
39.35
(6.35)

37.89
(6.24)

37.31
(6.19)

36.65
(6.14)

35.88
(6.07)

6.15 9.17

T8

Control (No 
sprayings)

38.20
(6.26)

38.72
(6.30)

40.98
(6.48)

41.15
(6.49)

41.79
(6.54)

- -

S.E (m) 0.07 0.03 0.05 0.02 0.03 - -

C.D at 5 % N.S 0.08 0.16 0.06 0.09 - -

C.V 1.92 0.74 1.45 0.59 0.88 - -

*Mean of three replicates; DAS: Days after spraying, Figures in the parenthesis are √x + 0.5 transformed values
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The findings imply that I. fumosorosea was more 
effective in the field than B. bassiana, M. anisopliae or 
L. lecanii in controlling the exoticA. rugioperculetus. To 
physically infiltrate the host and suppress its regulatory 
system, I. fumosorosea releases chitinase, chitosanase 
and lipase (Ali et al., 2010). These results are in line with 
those of Boopathi et al. (2013), Boopathi et al. (2015) 
and Chalapathi Rao et al. (2020). I. fumosorosea NBAIR 
Pfu-5 reduced the early nymphal instars of RSW by 52-
68 per cent and 35-40 per cent in Godavari Ganga hybrid 
and Gauthami Ganga variety of coconut, according 
to Chalapathi Rao et al.  (2020). Selvaraj et al.(2020) 
identified I. Fumosorosea NBAIR Pfu-5 as promising 
strain and observed overall reduction of 72.20-73.83 
per cent and 74.26-75.83 per cent in RSW population 
in Karnataka and Andhra Pradesh with two sprays at 15 
days interval in coconut and oil palm. 

Dipcolonic acid, hydroxy carboxylic acid and 
cyclosporine are released by L. lecanii and elevate the 
pH of the haemolymph, causing clotting and ending the 
haemolymph's circulation in the insect. Similar findings 
were obtained against A. dispersus by Boopathi et al. 
(2013). Elango and Nelson (2020) discovered that 1 
x 108 conidia/ml of L. lecanii (NBAIR VL-15 strain) 
caused up to 50 per cent RSW mortality.

The current investigation indicated that Azadirachtin 
10,000 ppm was efficient at massacring and preventing 
the growth of invasive RSW nymphal stages at high 
incidence. Azadirachtin, a major active element isolated 
from Azadirachtaindica seeds, works as a growth 
regulator, anti feedant and insect repellant against insects 
of various genera, including those that feed on plant fluids 
(Copping and Duke, 2007) by inhibiting the activity of 
ecdysone-20-monooxygenase in the haemolymph, which 
converts ecdysone to 20-hydroxyecdysone (active form 
of moulting hormone). The findings are supported with 
those of Elango and Nelson (2020), Alagar et al. (2021) 
and Krishnarao and Chalapathi Rao (2019) who found 
that Azadirachtin 10,000 ppm was effective against RSW 
nymphs. In the current study, the powdered soapnut, 
which contains active components such as triterpenoid 
saponins (I) and sesquiterpene glucoside (II), was found 
to have stronger larvicidal and pupicidal effects, resulting 
in the death of all A. rugioperculetus developmental 
stages. Koodalingam et al. (2009). Who explained the 
superiority of soapnut powder against stages of the A. 
aegypti mosquito, confirmed the findings.

I. fumosorosea NBAIR, pfu-5 infested nymph and adult
Plate 1. Mycosis of Entomo pathogenic fungi against RSW nymphs and adults

Gasteracantha geminata
Family: Araneidae

Oxyopes spp.
Family: Oxyopidae

Plexippus spp.
Family: Salticidae
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Tetragnatha spp.
Family: Tetragnathidae

Peucetia spp.
Family: Oxyopidae

Argiopeanasuja
Family: Araneidae

Carrhotusviduus
Family: Salticidae

Phintelloides spp.
Family: Salticidae

Gasteracantha spp.
Family: Araneidae

Brettuscingulatus
Family: Salticidae

Telamoniadimidiata
Family: Salticidae

Hyllus semicupreus
Family: Salticidae

Plate 2. Documentation of natural enemies (Spiders)

Thus, considering all aspects in the present study 
azadirachtin 10,000 ppm or I. Fumosorosea are 
recommended but in view of low cost of I. Fumosorosea 
and possibility of natural epizootics during favourable 
conditions provides us the best option for the management 
of RSW.
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