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Abstract

The present investigation was carried out during rabi 2013-2014 at the Entomology laboratory, College
of Agriculture INKVV, Jabalpur at Completely Randomized Block Design (CRBD). The experiment on
compatibility studies was undertaken on four treatments and five replication with new generation
insecticides. The effect of new generation insecticide on the mycelial growth of Metarhizium anisopliae
was conducted in In vitro. Among the new generation insecticides tested the emamectin benzoate 5 SG
was found to be most compatible with least inhibition percentage followed by flubendiamide 20 SC and
rynaxypyr 20 SC. Although the different new insecticide tested in the present investigations slightly
inhibited the growth of M. anisopliae in poisoned media, the combined use of the fungus and new
generation insecticide cannot be completely ruled out. All the insecticides tested have been combined at
half recommended dose with entomopathogenic fungi to explore the possibility of increasing the efficacy
of the combinations for pest control.
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1. Introduction

The entopathogenic fungus Metarhizium anisopliae (Metsch) Sorokin (Deutromycotina:
Hyphomycetes) is exploited in greenhouse and outdoor crops as a tool for the control of many
agricultural arthropod pests, including whiteflies, aphids, thrips, psyllids, weevils, caterpillars
and mealy bugs . It is a common soil borne entopathogenic fungus include its portal of
entry, which is by contact instead of ingestion [, its wide host range, replication in target
insects 571 and safety to non target organisms [,

Microbial organisms such as M. anisopliae are sustainable programs through their dynamic
relationship with insects. In some cases, compatible products may be associated with
entopathogenic fungi, increasing the control efficiency, decreasing the amount of insecticides
required and minimizing the risks of environmental contamination and pest resistance
expression [ 9 The knowledge of the compatibility between entomopathogenic fungi and
pesticides may facilitate the choice of proper products for integrated pest management (IPM)
program considering the fungus as an important pest control agent. Combined utilization of
new insecticides in association with fungus pathogens can increase the efficiency of control by
reduction of the amount of applied insecticides, minimizing environmental contamination
hazards and pest resistance M. When an IPM strategy is desired, it is important to take into
account the compatibility of products sprayed on the crop avoiding the use of most toxic or
using them during seasons when the effect over a natural control agent is minimized. The
integration of microbial pesticides with chemical pest management practices requires detail
compatibility studies. Keeping the fact in background the present investigation are undertaken
on compatibility of Metarhizium anisopliae with new generation insecticides under laboratory
condition.

2. Materials and Methods

The experiments were carried out during rabi 2013-2014 at the Entomology laboratory,
College of Agriculture JNKVV, Jabalpur under Completely Randomized Block Design
(CRBD). The experiment on compatibility studies was undertaken on four treatments and five
replications with neem derivatives (Table 1).

Studies on compatibility of three new generation insecticides viz. Rynaxypyr 20 EC,
Flubendiamide 20 EC and Emamectin benzoate 5 SG with M. anisopliae were evaluated by
poisoned food technique in Potato Dextrose Agar (PDA) medium.
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For this purpose, 20 ml of PDA medium having neem
derivatives of required concentration were poured into
petriplates aseptically and allowed to solidify under laminar
flow cabinet. 1ml of M.anisopliae solution which contained
10* spores / ml was inoculated at the center of the petriplate
containing PDA. Growth medium (PDA) without insecticide
but inoculated with fungus, served as an untreated check. The
plates were incubated in BOD at 25°C and were replicated
five times. The diameter of the growing culture was measured
at 2 days interval after inoculation and continued upto 10%
day. The data were expressed as percentage growth inhibition

of M. anisopliae on insecticides treated PDA [2 was
computed with the following formula:

Y-Z
Y

X= = 100

Where X, Y, Z stand for percentage of growth inhibition,
radial growth of fungus in untreated check and radial growth
of fungus in poisoned medium, respectively.

Table 1: Treatment details of compatibility of Metarhizium anisopliae with and new generation insecticides (in vitro)

Treatment Code Treatments Dose
T1 Metarhizium anisopliae + Rynaxypyr 20 EC 10*spores /ml + 9 g a.i./ ha
T2 M anisopliae + Flubendiamide 20 EC 10*spores /ml + 30 g a.i. / ha
Ts M anisopliae + Emamectin benzoate 5 SG 10*spores /ml + 5.5¢ a.i./ ha
T4 M. anisopliae 1x10%pores / ml

2.1 Statistical Analysis: All the data were subjected to
statistical analysis after appropriate transformation as
suggested by Snedecor [*3],

3. Results

An experiment was conducted in the laboratory to screen
some new generation insecticides recommended to control
gram pod borer in chickpea, for their toxic effect on the

growth of Metarhizium anisopliae.

(i) Growth performance of Metarhizium anisopliae in
different neem derivatives media

Data on growth performance of M. anisopliae in different
insecticide media are presented in Table 2 and depicted in
Fig. 1.

Table 2: In vitro studies on compatibility of Metarhizium anisopliae with new insecticides

Treatment Performance of Metarhizium anisopliae in different media (at DDAI)
eio € Treatment Dose Growth (mm Growth inhibition (%) Mean
) 2 4 6 8 10 |[Mean 2 4 6 8 10
M. anisopliae + Rynaxypyr | 10*spores /ml +9 g 39.87 | 39.25 | 39.73 | 39.46 | 39.36 | 39.50
T 20 EC a.i/ha 20.80129.40135.20 | 48.80 53.60 | 37.56 g 751135 76) (39.03) | (38.89) | (38.84) | (38.90)
M. anisopliae + 10*spores /ml + 30 37.56 | 37.19 | 37.67 | 36.48 | 37.10 | 37.11
T Flubendamide 20 EC gai/ha 21.60130.40136.4051.20 55.60 | 39.04 725y 137 57) [(37.83) [ (37.13) | (37.50) | (37.50)
M. anisopliae + Emamectin 10*spores /ml + 35.23 | 35.52 | 35.96 | 34.99 | 34.84 | 35.24
Ts benzoate 5 SG 55gaiha | 2240|31:20|37:40152.40)57.601 40.20 ar sy a6 55y [(36.82) [ (36.25) | (36.13) | (36.39)
T, Control (M. anisopliae) 1x10%*spores/ml | 34.60 | 48.40 | 58.40 | 80.60 | 88.40 | 62.08 - - - - - -
SEmz+ 0.23 028 |0.23|0.32]0.24] 0.14 | 057 0.41 0.12 0.21 0.27 0.15
CD at 5% 0.70 1 0.85[0.70 | 095 [0.73 | 043 | 1.74 1.26 0.38 0.65 0.84 0.46
Max. temp. 38.7+ 2.8°C; Min. temp. 30.2 + 5.8°C;
Morning RH (%) 51 + 19; Evening RH(%) 24.5+ 4.5
DDAI =Different days after inoculation
*= Figures in parenthesis are arcsin transformed values.
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Fig 1: Growth and growth inhibition of Metarhizium anisopliae on different media
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2.2 Two days after inoculation (DAI)

At two days after inoculation, the differences in the mean
growth of M. anisopliae on different media were significant.
Among the treatments, emamectin benzoate showed
maximum growth (22.40 mm) at recommended half dose @
559 a.i. /ha and was found to be the most compatible
insecticide. This was followed by flubendiamide 20 SC @ 30
g a.i. /ha and rynaxypyr 20 SC @ 9 g a.i. /ha, and they
recorded a growth of 21.60 mm and 20.80 mm, respectively.
While in the control plate maximum growth of 34.60 mm was
observed.

2.3 Four days after inoculation

At fourth day after inoculation, the differences in the mean
growth of M. anisopliae among different treatments were
significant. Among the treatments, emamectin benzoate
showed maximum growth (31.20 mm) at recommended half
dose @ 5.5g a.i./ha and was found to be the most compatible
insecticide followed by flubendiamide 20 SC @ 30 g a.i./ha
and rynaxypyr 20 SC @ 9 g a.i./ha (30.40 mm and 29.40 mm,
respectively). The control plate recorded maximum growth of
48.40 mm.

2.4 Six days after inoculation

At sixth day after inoculation, the differences in the mean
growth of M. anisopliae among different treatments were
significant. Among the treatments, emamectin benzoate
showed maximum growth (37.40mm) at recommended half
dose @ 5.5g a.i./ha and was found to be the most compatible
insecticide followed by flubendiamide 20 SC @ 30 g a.i./ha
and rynaxypyr 20 SC @ 9 g a.i./ha (36.40 mm and 35.20 mm,
respectively). The control plate recorded maximum growth of
58.40mm.

2.5 Eight days after inoculation

At eighth day after inoculation, the differences in the mean
growth of M. anisopliae among different treatments were
significant. Among the treatments, emamectin benzoate
showed maximum growth (52.40 mm) at recommended half
dose @ 5.5g a.i./ha and was found to be the most compatible
insecticide followed by flubendiamide 20 SC @ 30 g a.i./ha
and rynaxypyr 20 SC @ 9 g a.i./ha (51.20 mm and 48.80 mm,
respectively). The control plate recorded maximum growth of
80.60mm.

2.6 Ten days after inoculation

At tenth day after inoculation, the differences in the mean
growth of M. anisopliae among different treatments were
significant. Among the treatments, emamectin benzoate
showed maximum growth (57.60 mm) at recommended half
dose @ 5.5g a.i./ha and was found to be the most compatible
insecticide and was again followed by flubendiamide 20 SC
@ 30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha (55.60 mm
and 53.60 mm, respectively). The control plate recorded
maximum growth of 88.40 mm.

2.7 Mean

On overall basis among the insecticides tested, emamectin
benzoate showed maximum growth (40.20 mm) at
recommended half dose @ 5.5¢g a.i. /ha and was found to be
the most compatible insecticide followed by flubendiamide 20
SC @ 30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha (39.04
mm and 37.56 mm, respectively). The control plate recorded
maximum growth of 62.08 mm.

(i) Growth inhibition of M. anisopliae in different
insecticide media

The data on effects of insecticides on the growth inhibition of
M. anisopliae are presented in Table 2 and depicted in Fig. 1.

2.8 Two days after inoculation

All the treatments showed significant differences in growth
inhibition of M. anisopliae in different insecticide treated
media. Among the insecticides tested, emamectin benzoate
showed least growth inhibition (35.23%) at recommended
half dose @ 5.59 a.i./ha and was found to be the most
compatible insecticide, followed by flubendiamide 20 SC @
30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha, which
recorded growth inhibition of 3756 % and 39.87%,
respectively.

2.9 Four days after inoculation

All the treatments showed significant differences in growth
inhibition of M. anisopliae in different insecticide treated
media. Among the insecticides tested, emamectin benzoate
showed least growth inhibition (35.52 %) at recommended
half dose @ 5.59 a.i./ha and was found to be the most
compatible insecticide, followed by flubendiamide 20 SC @
30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha, which
recorded growth inhibition of 37.19% and 39.25 %,
respectively.

2.10 Six days after inoculation (DAI)

All the treatments showed significant differences in growth
inhibition of M. anisopliae in different insecticide treated
media. Among the insecticides tested, emamectin benzoate
showed least growth inhibition (35.96 %) at recommended
half dose @ 5.5g a.i./ha and was found to be the most
compatible insecticide, followed by flubendiamide 20 SC @
30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha, which
recorded growth inhibition of 37.67% and 39.73%,
respectively.

2.11 Eight days after inoculation (DAI)

All the treatments showed significant differences in growth
inhibition of M. anisopliae in different insecticide treated
media. Among the insecticides tested, emamectin benzoate
showed least growth inhibition (34.99 %) at recommended
half dose @ 5.59 a.i./ha and was found to be the most
compatible insecticide, followed by flubendiamide 20 SC @
30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha, which
recorded growth inhibition of 36.48% and 39.46%,
respectively.

2.12 Ten days after inoculation (DAI)

All the treatments showed significant differences in growth
inhibition of M. anisopliae in different insecticide treated
media. Among the insecticides tested, emamectin benzoate
showed least growth inhibition (34.84 %) at recommended
half dose @ 5.5g a.i./ha and was found to be the most
compatible insecticide, followed by flubendiamide 20 SC @
30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha which
recorded growth inhibition of 37.10% and 39.36%,
respectively.

2.13 Mean

All the treatments showed significant differences in growth
inhibition of M. anisopliae in different insecticide treated
media. Among the insecticides tested, emamectin benzoate
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showed least growth inhibition (35.24 %) at recommended
half dose @ 5.5g a.i./ha and was found to be the most
compatible insecticide, followed by flubendiamide 20 SC @
30 g a.i./ha and rynaxypyr 20 SC @ 9 g a.i./ha which
recorded growth inhibition of 37.11% and 39.50%,
respectively.

4. Discussion

The effect of insecticides on the mycelia growth of M.
anisopliae was conducted in in vitro. All the treatments
showed significant mycelial growth, but less than control.
Among insecticides tested emamectin benzoate 5SG @ 5.5 g
a.i. /ha (half recommended dose) was found more compatible
with least inhibition in the growth and it differed significantly
than the other two chemicals flubendiamide 20SG @ 30 g a.i.
/ha and rynaxypyr 20SG @ 9 g a.i. /ha. The present findings
confirm the findings of Malik 4. They also reported that
emamectin benzoate was relatively less toxic to mycelial
growth and spore of M. anisopliae. Similarly Malik ™4 Dhar
(151 Asi 81 and Naissy 1 reported insecticide acetamiprid,
tracer, indoxacarb and imidacloprid to be quite safe for the
growth and sporulation of M. anisopliae, respectively.
Although the different insecticides tested in the present
investigations slightly inhibited the growth of M. anisopliae
in poisoned media in vitro, the combined use of the fungus
and insecticides cannot be completely ruled out. All the
insecticides tested in this study have been combined at half
recommended dose with entomopathogenic fungi for
obtaining better control of pod borer in chickpea considering
this it is worth exploring the effect of these insecticides at sub
lethal dose with fungus for an enhance result over pest
control. Laboratory and field studies on combined application
of insecticides with entomopathogenic fungi and their
compatibility might provide valuable data usefully for the
development of strategies for handling plagues in organic
agriculture.

5. Conclusions

The effect of insecticides on the mycelial growth of
Metarhizium anisopliae was conducted in vitro. Among the
insecticides tested, half recommended dose of fungus and
emamectin benzoate 5 SG were found to be most compatible
with least growth inhibition followed by flubendiamide 20SC
and rynaxypyr 20SC. Although the different insecticides
tested in the present investigations slightly inhibited the
growth of Metarhizium anisopliae in the poisoned media, the
combined use of the fungus and insecticides cannot be
completely ruled out. All the insecticides tested have been
combined at half recommended dose with entomopathogenic
fungi to explore the possibility of increasing the efficacy of
the combinations for pest control.
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