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Laboratory studies were made to compare the toxicity of botanical

insecticides viz. Neem oil, Pongamia oil and Nicotine extract in different

conc./combinations along with dimethoate and dichlorvos on four coccinellid

bio-control agents (

and ). All botanicals tested showed least mortality and

was on par with unsprayed control. Dimethoate (0.1%) was highly toxic

causing 100% mortality. Whereas, dichlorvos (0.1%) was least toxic in

comparison to dimethoate. Botanical insecticides tested in different

conc./combinations are compatible with natural enemies and may be

incorporated in IPM in mulberry ecosystem.
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Introduction

Effective pest management remains as essential

part in agricultural production system and it

generally involves use of insecticides in

combination with natural enemies as

parasitoids, predators, and pathogens as use of

one component is not always sufficient to

manage insect pest population. While using

biological agents for control of whitefly desired

levels have not been attended, probably

intensive use of insecticide adversely affected

natural enemies (Oliveira . 2001). As a

result investigations were made to use

biorational compounds along with natural

enemies as these insecticides are considered to

be less harmful to natural enemies compared to

conventional insecticides (Clyod 2005). Several

studies have been conducted to evaluate

compatibility of biorational compounds with

predatory insects like green lacewing

( ), and Lady bird beetles

under lab conditions, which indicated that there

was no harmful effect and probably those will

not be detrimental when used in field or green

house conditions (Mazzone & Viggiani 1980;

Kismal & Earkin 1984; Smith & Papacek

1990)). Naranjo (2001) evaluated the impact of

various pesticides on whitefly predators and

parasitoids to develop strategies for

conversation of natural enemies.

Mulberry ( spp.), the sole food plant of

silkworm ( L.) is grown over 1.92

lakh ha. in India, constitute the basic input of

sericulture industry. A wide array of insect pests

feed on mulberry and cause damage, of which

thrips, mealy bug and whiteflies are major, and

are responsible for about 11-24% leaf yield loss

in eastern India (Mukhopadhyay 2006).

Different concentrations of botanicals were

reported effective in suppression of thrips and

whitefly in mulberry (Mukhopadhyay

2006; 2008). Several natural enemies were

recorded from mulberry agro-ecosystem

et al
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(Bandyopadhyay & Santha Kumar 2007). Of

which at least four bio-control agents like

and were found

effective based on feeding potential and

recommended for release to suppress pest

population (Santha Kumar 1997; 2000).

Bio-control agents do not eliminate pest

population but they sometimes establish

equilibrium with insect population that is below

damage thresholds (Prabhaker 2007). Thus

pesticide intervention is often needed to reduce

economic damage. Insecticides used to suppress

pests can disrupt the effectiveness of beneficial

bio-control agents. Improved understanding of

pest, natural enemies and biorational

insecticides interaction will help in formulation

of more effective IPM in mulberry.

We have conducted bioassay to test the

compatibility of different concentration

/combinations of botanical insecticides with

bio-control agents of mulberry agro-ecosystem

to recommend the compatible biorational

insecticides for conservation of bio-control

agents.

: Grub and pupa of bio-

control agents were collected from the field and

grubs were kept on mealy bug infested

pumpkins. Adults, thus emerged were kept at

27 1 C temp. and 16:8 hrs. photoperiod for

acclimatization. Three day old adults of

and were taken

for the study.

Nine different conc./combinations of three

botanicals viz. 1.0% Neem oil, 2.0% Neem oil,

1.5% Pongamia oil, 2.0% Pongamia oil, 1.0%

Nicotine extract, 2.0% Nicotine extract,

1.0%(Nicotine extract + Pongamia oil 1: 1),

1.0% (Neem oil+ Pongamia oil 1:1) and 1.0%

(Neem oil + Pongamia oil 10:1), those found

effective in controlling mulberry pests with two

chemical pesticides, 0.1% dimethoate, 0.1%

dichlorvos and an unsprayed control.

Botanical pesticides in different

/combinations were sprayed on mulberry leaves.

Four to six leaves from each treated plant were

taken in Petri plates (12 cm.) containing a piece

of moist filter paper with medium porosity. Ten

adult beetles (3 day-old) were exposed to the

treated leaf surface and covered. Beetles were

fed with 50% honey solution during the study

period. Observation was made after 24 hrs

(Mani & Thontadarya 1988). All the treatments

were replicated thrice and experiment repeated

thrice.

Among the different conc./combination of

botanicals tested it was found that all botanical

insecticides are safe to natural enemies like

predators when exposed after 4 hrs. of spray,

having minimal mortality and on par with the

control. Between the two treatments with

chemical insecticides, exposure to 0.1%

dimethoate (30%EC) treated leaves causes

100% mortality and exposure to 0.1%

dichlorvos (76%EC) treated leaves has minimal

effect to the predators (Table 1).

Micraspis crocea, Micraspis discolor, Brumus

suturalis Scymnus bourdilloni

et al.

et al.
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These finding are in conformity with that of

Mani & Thontadarya (1988), where exposure of

to dimethoate

(0.06%) caused 90% mortality of adults and

0.02% dichlorvos has shown no toxicity to

larvae, pupa and adults.

While exposure of beetles to different

/ combinations of botanicals

showed minimal mortality. It is in agreement

with the studies with Banken & Stark (1998)

where commercial formulation containing

Azadiracthin has not caused mortality to

but there was

reduction in oviposition and significantly

delayed larval development because of presence

of potent IGR in Azadiracthin. Sontakke (1993)

has also reported that Neem products are safer to

parasites and predators in rice ecosystem that

corroborates with the study. Clyod and

Dickinson (2006) has studied the effect of

biorational insecticides on and

and found that neither

nicotinoids nor IGR's like brufezin and

pyriprofexin have any detrimental effect which

c o n f i r m s o u r f i n d i n g s . M o r e o v e r ,

Mukhopadhyay (2008; 2009) has reported

that when silkworms were fed with certain

botanical sprayed leaves after observing waiting

period there was no impact on the economic

parameter of the cocoons.

Based on the results of the study mulberry

growers may use botanical insecticides 1.0%

Neem oil, 2.0% Neem oil 1.5% Pongamia oil,

2.0% Pongamia oil, 1.0% Nicotine extract, 2.0%

Nicotine extract, 1.0% (Nicotine extract +

Pongamia oil 1: 1), 1.0% (Neem oil+ Pongamia

oil 1:1) and 1.0% (Neem oil + Pongamia oil

10:1) with the release of natural enemies without

forfeiting efficacy because of mortality and

these may lead to conservation of natural

enemies and sprayed leaves can safely be fed to

silkworm after observing certain waiting period.

Cryptolaemus montrouzieri

Coccinella septempunctata

C. montrouzieri

Leptomastix dactyolopi

et al.
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