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Efficacy of entomopathogen formulations against thrips, Scirtothrips dorsalis Hood 
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ABSTRACT: Thrips, Scirtothrips dorsalis Hood is emerging as a major pest of mango throughout India. Field 
studies were conducted at four major mango growing areas of India viz., Bengaluru (Karnataka), Lucknow 
(Uttar Pradesh), Periyakulam (Tamil Nadu) and Vengurle (Maharashtra) on the management of thrips on mango 
by using entomopathogens for three consecutive years from 2015-16 to 2017-18. Treatments were applied as foliar 
sprays at weekly interval starting from the flower initiation. The results revealed that spray of Metarhizium anisopliae 
(IIHR oil formulation @ 0.5 ml/l) was the most effective for management of thrips on mango. 
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INTRODUCTION

Thrips are an important group of sucking insects 
causing severe yield loss in several tropical fruit crops 
(Sithanantham et al., 2007; Reddy et al., 2019). Thrips, 
Scirtothrips dorsalis Hood was considered a minor pest 
of mango. However, due to the excessive use of synthetic 
pyrethroides and neonicotinoides during first decade of 
21st century, it has attained the status of a major pest in 
many mango growing states of India (Chavan et al., 
2009, Munj et al., 2012 and Patel et al., 2013; Bana et 
al., 2015). The nymphs and adults lacerate epidermis of 
tender leaves, flower buds, flowers, inflorescence ratches 
and fruits. As a result, the leaves become brownish, 
dusty and weak which results in leaf curl and leaf fall in 
severe stage. The flower buds and flowers become weak, 
turn brownish and fall down. Also fruit setting is badly 
affected (Pena et al., 1998, Grove et al., 2000, Munj et 
al., 2012 and Reddy et al., 2020). Thrips lacerate the 
epidermis of mango fruits which results in development 
of grey coloured patches on fruits resembling sapota 
fruits which becomes unmarketable (Chavan et al., 2009, 
Munj et al., 2012 and Gawade et al., 2014). Several other  
species of thrips have been reported recently to cause 
damage to different plant parts of mango viz., Thrips 
florum Schmutz, (inflorescence and fruits), Bathrips 
jasminae Ananthakrishnan (leaves), Haplothrips 
ganglbaueri Ananthakrishnan (inflorescence) (Reddy et 
al., 2020). 

Many insecticides of different groups have been 
recommended for management of mango thrips by 

different workers (Kumar et al., 1994; Munj et al., 
2012; Patel et al., 2013; Gawade et al., 2014 and Bana 
et al., 2015). However, large scale and indiscriminate 
use of inorganic insecticides leads to the problems like 
resistance, resurgence and residues. Non chemical means 
of pest management like biopesticides have a great 
potential in achieving residue free and environmentally 
safe plant protection. Therefore, present study was 
undertaken to evaluate different entomopathogenic fungi 
based formulations for their efficacy against mango 
thrips under different agro climatic zones of India.  

MATERIALS AND METHODS

The field experiments were conducted at four 
locations viz., Bengaluru (Karnataka); Lucknow (Uttar 
Pradesh), Periyakulam (Tamil Nadu) and Vengurle 
(Maharashtra) during 2015-16 to 2017-18 to evaluate the 
entomopathogens against thrips, S. dorsalis on mango 
under All India Co-ordinated Research Project on Fruits.  
The experiments were conducted in a randomized block 
design with seven treatments and 3 replications. The 
treatments included solid and liquid formulations of 
three entomopathogenic fungi viz., Beauveria bassiana, 
Metarhizium anisopliae and Lecanicilium (Verticilium) 
lecanii and  a standard check along with an untreated 
control (Table 1).

Uniformly flowered mango trees were selected 
randomly. The treatments were applied on selected 
trees as per treatment details and spray schedule. First 
spray  was given at paicle intiation stage followed by the 

112
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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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second and third sprays at weekly interval. Fourth and 
fifth sprays were need based and given when fruits were 
at pea and lemon size. Ten panicles per tree were labelled 
randomly and the thrips population was counted a day 
before and seven days after every spray. For recording 
thrips population, the panicles were given gentle tap by 
placing against a white paper and thrips fallen on white 
paper were counted. The observations on fruit infestation 

(scrapping of fruit rind) due to thrips feeding were rated 
on 0 - 4 scale at marble stage of fruits where nil damage 
was rated as 0,  1-25% scrapping as 1,  26-50% as 2, 
51-75% as 3 and 76-100% as 4 (Godase et al., 2002). 
Also, the infested fruits due to thrips were counted at 
the time of harvesting and the data were converted into 
per cent infested fruits. The fruit yield was recorded (kg/
tree) and the benefit cost ratios for different treatments 
were calculated.

Table 1. Details of entomopathogen and other treatments used in the study

Treatment No. Treatment details

T1 : Foliar application of Lecanicillium lecanii @ 5g/l (1x108 cfu/g) (commercial formulation)

T2 : Foliar application of Metarhizium anisopliae (IIHR liquid formulation @ 1ml/10 l) 

T3 : Foliar application of consortia of M. anisopliae + B. bassiana (IIHR liquid formulation @ 1ml/10 l) 

T4 : Foliar application of  Metarhizium anisopliae (IIHR oil formulation @ 0.5 ml/l) 

T5 : Foliar application of Beavaria bassiana (IIHR liquid formulation @ 1 ml/l) 

T6 : Standard check – insecticides treatment 1st spray of 0.004 per cent spinosad 45 SC at panicle 
emergence stage followed by 0.008 per cent thiamethoxam 25 WG after 21 days and 3rd need 
based spray of azadirachtin 10000 ppm @ 3ml/l)

T7 : Control 

RESULTS AND DISCUSSION

The pooled data of three years (2015-16 to 2017-18) 
indicated that all treatments were significantly effective 
in reducing thrips population compared to control (Table 
2). The pre count observations recorded a day before 
insecticide application were statistically non significant 
which indicate uniform pest population throughout 
experimental area. The data revealed that the thrips 
population was lowest with standard check of insecticide 
treatment at all locations. The thrips populations counts 
due to T6 were at 2.46 thrips/panicle at Bengaluru, 1.24 
at Periyakulam, 1.65 at Vengurle and 1.19 at Lucknow. 
However these were at par with the treatment involving 
M. anisopliae oil formulation (T4). 

Among the different entomopathogen treatments, T4 
(Foliar application of IIHR formulation of M. anisopliae 
oil formulation @ 0.5 ml/l) was found to be the most 
effective treatment at Bengaluru (4.11 thrips/panicle), 
Lucknow (1.19 thrips/ panicle), Periyakulam (2.21 
thrips/panicle) and Vengurle (2.35 thrips/panicle). At 
Bengaluru, Lucknow and Vengurla, the treatment T4 was 
found significantly superior over rest of the treatments, 
whereas, at Periyakulam it was at par with rest of the 

treatments except untreated control. The oil formulation 
of M. anisopliae was found to be at par with standard 
check involving insecticide applications. The thrips 
population in untreated control 7 days after application 
of treatments was very high at different centres viz., 
Bengaluru (25.46), Lucknow (10.63), Periyakulam 
(12.69) and Vengurle (12.64).

The pooled data on per cent fruit damage due to thrips 
and damage rating is presented in Table 3. It is evident 
from the data that, among the different entomopathogen 
treatments, the per cent infested fruits due to thrips was 
minimum in treatment T4 at all the four centers viz., 
Bengaluru (4.92%), Lucknow (5.00%), Periyakulam 
(8.89 %) and Vengurla (11.64%) as against 19.39, 29.50, 
33.99 and 25.07 per cent in untreated control, respectively. 
The treatment T4 was significantly superior over rest of 
the treatments at all the four centres. The data recorded 
on thrips damage score (0-4 scale) on fruits in different 
treatments at different centres revealed that, among the 
different entomopathogens, the least thrips damage score 
on fruits was recorded in treatment T4 at all the four 
centers (Bengaluru 0.99, Lucknow 0.74, Periyakulam 
1.21 and Vengurle 1.29) which was significantly superior 
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Table 2. Efficacy of different treatments against mango thrips (pooled data of 2015-16, 2016-17 and 2017-18)

Treatment

Thrips count /panicle 

Bengaluru Lucknow Periyakulam Vengurle

Pre 
count

7 days 
after last 

spray

Pre 
count

7 days 
after last 

spray

Pre 
count

7 days 
after last 

spray

Pre 
count

7 days 
after last 

spray

T
1

19.5 
(4.41)

8.53 (2.92)
26.57
(2.23)

2.23
(1.49)

8.85
(2.97)

5.24
(2.24)

11.89
(3.58)

3.25
(2.09)

T
2

17.47 
(4.18)

8.43 (2.90)
28.20
(2.29)

3.40
(1.84)

8.93
(2.99)

4.12
(2.03)

10.74
(3.41)

3.35
(2.09)

T
3

17.30 
(4.17)

6.80 (2.60)
26.62
(2.26)

7.79
(2.79)

8.63
(2.94)

3.91
(1.79)

9.51
(3.24)

3.66
(2.14)

T
4

19.30 
(4.39)

4.11 (2.02)
27.29
(2.26)

1.19
(1.09)

8.73
(2.95)

2.21
(1.41)

9.45
(3.22)

2.35
(1.80)

T
5

19.70 
(4.43)

9.13 (3.02)
24.70
(2.21)

2.77
(1.66)

8.98
(2.99)

4.19
(1.87)

9.84
(3.28)

3.34
(2.10)

T
6

18.96 
(4.35)

2.46 (1.56)
23.63
(2.22)

2.17
(1.47)

8.74
(2.96)

1.24
(1.14)

9.92
(3.30)

1.66
(1.62)

T
7

18.80 
(4.34)

25.46 
(5.05)

22.77
(2.12)

10.63
(3.26)

8.43
(2.90)

12.69
(3.56)

9.23
(3.19)

12.64
(3.69)

CD (p = 0.05)
NS 0.58 NS 0.22 NS 0.89 N.S. 0.28

Figures in parantheses are square root  n+1 transformed values

Table 3. Efficacy of different treatments to reduce thrips damage on fruits (pooled data of 2015-16, 2016-17 
and 2017-18)

Treatment

Bengaluru Lucknow Periyakulam Vengurle

Infested 
fruits 
(%)

Thrips 
damage 

score

Infested 
fruits 
(%)

Thrips 
damage 

score

Infested 
fruits 
(%)

Thrips 
damage 

score

Infested 
fruits 
(%)

Thrips 
damage 

score

T
1

11.01 1.64 14.03 0.83 19.93 1.61 15.10 1.57

T
2

9.34 1.44 15.90 1.07 15.87 1.46 14.51 1.52

T
3

7.30 1.77 12.24 0.97 11.00 1.59 15.70 1.57

T
4

4.92 0.99 5.00 0.74 8.89 1.21 11.64 1.29

T
5

11.96 1.87 19.00 1.10 21.91 1.67 15.00 1.58

T
6

3.07 0.93 3.17 0.57 5.41 1.14 6.30 0.96

T
7

19.39 2.76 29.50 1.60 33.99 2.51 25.07 2.16

CD 
(p = 0.05) 1.67 0.23 1.95 0.11 1.24 0.76 1.66 0.22
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Table 4. Yield and B: C ratio recorded in different treatments (pooled data of 2015-16, 2016-17 and 2017-18)

Treatment

Yield (kg/tree ) and B : C ratio

Bengaluru Lucknow Periyakulam Vengurle

Yield B:C ratio Yield B:C ratio Yield B:C ratio Yield B:C ratio

T
1

61.95 1.27 37.27 4.47 48.87 1.75 30.97 1.38

T
2

57.60 3.23 29.63 2.02 51.62 1.89 28.17 1.23

T
3

59.30 3.46 27.55 1.29 50.71 2.11 27.81 1.20

T
4

71.45 4.15 57.16 8.73 62.89 2.29 31.39 1.42

T
5

50.15 2.24 36.50 4.35 49.42 1.79 28.93 1.22

T
6

78.20 3.36 53.67 4.37 66.17 2.52 33.18 1.50

T
7

33.40 - 20.77 -- 43.62 - 24.00 -

CD (p = 0.05) 8.43 - 2.70 1.23 - 2.96

over rest of the treatments. In untreated control the 
thrips damage score was comparatively high at all the 
four centres viz., Bengaluru (2.76), Lucknow (1.60), 
Periyakulam (2.51) and Vengurla (2.16).

The economics of different treatments was worked 
out based on yield and benefit cost ratios were calculated 
(Table 4). Yield harvested was significantly highest from 
trees treated with oil formulation of M. anisopliae (T4). 
The yield recorded at different locations was: Bengaluru 
(71.45 kg/tree), Lucknow (57.16 kg/tree), Periyakulam 
(62.89 kg/tree) and Vengurla (31.39 kg/tree). The 
treatment T4 was significantly superior over all other 
treatments at Bengaluru, Periyakulam and Lucknow, 
whereas, at Vengurla it was at par with T1 (Foliar 
application of Verticillium lecanii 5 g/l commercial 
product). The B:C ratio presented in Table 3 revealed 
that, among the different entomopathogen treatments, the 
B:C ratio of treatment T4 is maximum at all the centers 
viz., Bengaluru (4.15), Lucknow (8.73), Periyakulam 
(2.29) and Vengurle (1.42).

More or less similar results have been recorded 
by Bana et al. (2015). They reported the efficacy of a 
module containing first spray of B. bassiani followed by 
a second spray of V. lecanii and third need based spray 
of 10000 ppm azadirachtin for management of mango 
thrips. Reddy et al. (2019) found that entomopathogen, 
M. anisopliae was effective in reducing thrips damage 
in grapes. From the overall results it can be concluded 
that the oil based formulation of M. anisopliae (0.5 ml/l.) 
developed by ICAR-IIHR, Bengaluru is significantly 
effective for management of thrips on mango at all the 
four locations tested. Considering its safety and cost 
effectiveness, M. anisopliae could be an ideal component 
of IPM of mango.
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