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INTRODUCTION

India is the world’s largest producer, consumer and
exporter of chilli Capsicum annuum L.  with largest area under
cultivation. The chilli grown about in India  is 7.921 millon ha
and production is about 12.60 million tonnes (Anonymous,
2012) and particularly in  Maharashtra, the crop is grown in an
area of 99300 hectares with a production of 51214 metric tonnes
(Anonymous, 2006).

The chilli plant is attacked by various insect pests and
mite from seedling to fruiting stage. A survey carried out by
Crop Life Foundation (2012) indicated that insect damage can
lower the market value of chilli up to 88 per cent. Among
various pests thrips, mites and fruit borers are major pests
of chilli crop. Fruit borer, Spodoptera litura is highly
polyphagous and cosmopolitan in distribution. As reported
by Reddy and Reddy (1999) due to severe attack, fruit borers
lead to 90 per cent flower and fruit drop in chilli. Chilli fruit
borer larvae move from one fruit to the next. The entrance
hole develops a dark scar damaged fruit may drop, ripen
prematurely or become infected with disease (Berke, 2005).
The insecticides have been used extensively for the control
of these insect-pests for want of natural enemy complex. At

present, repeated applications of synthetic pyrethroids are
made for the control of S. litura and their indiscriminate
use has led to the resurgence of whitefly, aphid and mite.
With this back ground a field experiment was conducted to
study the bioefficacy of a green labeled new molecule
flubendiamide for the management of fruit borer.

RESEARCH  METHODOLOGY

The present investigation was conducted at NARP
campus, Aurangabad, Maharashtra India (latitude 19° 53' N,
longitude 75° 23' E, altitude 582 m a. s. l.).The average maximum
and minimum temperatures during the course of investigation
were (27.20C) and (19.80C), with relative humidity of (86)
per cent and a total rainfall of (165) mm. The trials were laid
out during the year 2009 and 2010 in a Randomized Block
Design having plot size 4 x 5 m. at experimental site. The
seedlings were transplanted on 22th June 2009 and on 02th

July 2010. Chilli variety, Tejasvini was raised as per
recommended practice (Anonymous, 2008), except insect-
pest management practices.Bioefficacy of eight insecticides,
flubendiamide 39.35 per cent m/m SC @ 48  g.a.i./ha (Fame),
flubendiamide 39.35 per cent m/m SC @ 60 g.a.i./ha(Fame),
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emamectin benzoate 5 per cent SG (Proclaim ), indoxacarb
14.5 per cent SC ( Avaunt ), spinosad 45 per cent SC, ( Tracer)
novaluron 10 per cent EC (Rimon) and profenofos 50 per
cent  EC (Curacron) was determined for two years and each
treatment was replicated three times. The insecticides were
applied from the time of fruit bearing with the help of
Knapsack sprayer up to the point of runoff at fortnightly
intervals. Details of the insecticide formulations used for
the experiment and application are as follows.

Observations on the number of larvae per plant and
percent fruit damage per plot from ten randomly selected plants
was recorded on one day before first spraying and five and
ten days after each spray.

Data were subjected to analysis of variance (ANOVA)
using CPCS-I software (Gomez and Gomez, 1984).

Table A: Details of the insecticide formulations used for the experiment and application
Formulation Common name Company Class Mode of action Dose g.a.i./ha

Fame 39.35 %SC® Flubendiamide Bayer Crop Science ,

Mumbai

Phthalic acid

diamide

Disrupt Ca2+ balance 48-60

Avaunt 15.8%EC® Indoxacarb Dupont  Crop Protection,

New Delhi

Oxadiazine Sodium channel blocker 50

Tracer 45%SC® Spinosad Dow  Agro Sciences,

Mumbai

Spinosyn Acetylcholine

neurotransmission disruptor

73

Proclaim %SG® Emamectin

Benzoate

Syngenta India Limited ,

Pune

Avermectins Suppress muscle contraction

and cease feeding

10

Rimon 10%EC® Novaluron Indofil Chemicals Company,

Mumbai

Insect growth

regulator

Moulting Harmone Disruptor 33.5

Curacron 50%EC® Profenofos Syngenta India Limited ,

Pune

Organophosphorus Acetylcholinesterase

inhibitor

750

Year First application Second application

2009 27-08-2009 11-09-2009

2010 09-09-2010 24-09-2010

RESEARCH FINDINGS AND ANALYSIS

Before spraying of insecticides there was no significant
difference among number of larvae per plant (Table 1). Five
days after first spray, there was reduction in the number of
larvae per plant which ranged from 0.47 to 0.97 per plant. All
the insecticides treatment were found effective.
Flubendiamide 39.35 per cent SC @ 60 g.a.i./ha recorded
least number of larvae (0.47/plant) followed by
flubendiamide 39.35 per cent  SC @ 48 g.a.i./ha (0.63/plant).
Spinosad 45 per cent SC @ 73 g.a.i./ha (0.83/plant),
emamectin benzoate 5 per cent SG @ 10 g.a.i./ha (0.91/
plant), indoxacarb 14.5 per cent SC @ 50 g.a.i./ha (0.92/
plant), novaluron 10 per cent EC @ 33.5 g.a.i./ha (0.96/plant)
and profenofos 50 per cent EC @ 750 g.a.i./ha (0.97/plant)
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Table 1: Bioefficacy of flubendiamide 39.35% SC against chilli pod borer, Spodoptera litura (Pooled  data of 2009 and 2010)
Mean number of larvae per plant Mean number of larvae per plant

After first spray After second sprayTreatments Dosage g.a.i./ha
1 DBS

5 DAS 10 DAS 5 DAS 10 DAS

Flubendiamide 39.35 %SC 48 1.77 (1.66) 0.63 (1.27) 0.20 (1.09) 0.67 (1.30) 0.20 (1.10)

Flubendiamide 39.35 %SC 60 2.05 (1.74) 0.47 (1.21) 0.17 (1.08) 0.42 (1.19) 0.19 (1.09)

Emamectin benzoate 5%SG 10 2.08 (1.76) 0.92 (1.38) 0.47 (1.21) 0.88 (1.37) 0.48 (1.22)

Indoxacarb 14.5 %SC 50 1.90 (1.70) 0.92 (1.38) 0.51 (1.23) 0.89 (1.38) 0.48 (1.22)

Spinosad 45 %SC 73 2.15 (1.78) 0.83 (1.35) 0.43 (1.20) 0.88 (1.37) 0.45 (1.20)

 Novaluron 10 %EC 33.5 2.34 (1.82) 0.96 (1.40) 0.75 (1.32) 0.90 (1.38) 0.76 (1.33)

Profenofos 50%EC 750 1.61 (1.61) 0.97 (1.40) 1.12 (1.46) 0.97 (1.40) 1.20 (1.48)

Untreated control 1.54 (1.59) 2.22 (1.79) 2.38 (1.84) 2.33 (1.82) 2.66 (1.91)

C.V. (%) 5.30 1.05 1.32 0.84 1.08

C.D. (P=0.05) NS 0.26 0.30 0.20 0.25
Figures in parenthesis are square root transformed values, 1 DBS =One day before spray, DAS = Days after spray, NS=Non-significant

241-244



243Asian J. Bio Sci., 8 (2) Oct., 2013 :
Hind Institute of Science and Technology

were at par with each other. Ten days after first spray, larval
population per plant  ranged from 0.17 to 1.12 per plant and
lowest larval population was recorded in flubendiamide 39.35
per cent  SC @ 60 g.a.i./ha (0.17/plant) treatment. The highest
larval population per plant was recorded in profenofos 50 per
cent EC @ 750 g.a.i./ha (1.12/plant) treatment (Table 1).

Five days after second spraying the incidence of larval
population of fruit borer, Spodoptera litura  was recorded
and it was found lowest in flubendiamide 39.35 per cent SC
@ 60 g.a.i./ha (0.42/plant) followed by flubendiamide 39.35
per cent SC @ 48 g.a.i./ha (0.67/plant). Highest population
of fruit borer, Spodoptera litura larvae was observed in
profenofos 50 per cent  EC @ 750 g.a.i/ha i.e. 0.97/plant.
Ten days after second sprayings, the observations were the
same only the number of larvae recorded per plant was
declined (Table 1). Least mean fruit per cent damage was
recorded in flubendiamide 39.35 per cent SC @ 60 g.ai/ha
i.e. 3.13 followed by flubendiamide 39.35 per cent SC @ 48
g.ai/ha (4.17) (Table 2).

The efficacy of flubendiamide in present study is
substantially supported by the findings of Sreenivas et al.
(2008) who reported that application of flubendiamide @ 48 g
a.i./ha was found reducing the larvae of Spodoptera litura to
0.47 larvae per row and Heliothis armigera to 0.40 larvae per
plant after 10 days of spraying. In present study also
flubendiamide 39.35 per cent SC @ 60 g.a.i./ha was found
effective in reducing the incidence of fruit borer,
Spodoptera litura and minimizing the per cent fruit damage
which resulted with highest yield. These results are in
concurrence with the findings of Ameta and Ajay (2008) and
Tatagar et al. (2009) reported that flubendiamide 20 per cent
WG was effective against Helicoverpa armigera and
Spodoptera litura . Similar findings quoted by
Mallikarjunappa et al. (2008)  that flubendiamide 20 per cent
WG @ 35 g.a.i./ha was the most effective in reducing the
incidence of rice stem borer, Scirpophaga incertulus
(Walkar) and leaf folder, Cnaphalocrosis medinalis (Guen.)
which helped to get higher yield. Lakshminarayana and

Rajashri (2006) and Ghosal et al. (2012) found that
flubendiamide 20 per cent WG is highly effective against
Heliothis armigera on cotton. Javaregowda and Naik (2005)
reported that flubendiamide 20per cent WG provide adequate
control of paddy pests. Masanori et al. (2005) indicated
flubendiamide caused highest mortality of lepidopteron insects.
Ameta et al. (2011) demonstrated that flubendiamide 480 SC
at 100 ml/ha significantly reduces larval population and
recorded significantly higher seed yield in pigeon pea. Ashok
Kumar and Shivaraju, 2009 concluded that flubendiamide
reduces the pod damage and enhances the yield.

Effect of different treatments on yield and yield attributes :
The data of which insecticides is more economic

presented in Table 2. All insecticidal treatments recorded
increase in yield over untreated crop, but flubendiamide (60
g a.i. /ha) treatment resulted in highest yield attributes and it
was compared to untreated check (10.70 q/ha). Comparatively
flubendiamide (60 g. a.i. /ha) was best followed by lower dose
of flubendiamide (48 g.a.i. /ha) and next was spinosad (73
g.a.i./ ha ) in terms of giving better yields. Tatagar et al.
(2009) have also recorded higher yield of chilli under
flubendiamide treatment against S.litura.

Data on the economics of different insecticides doses
treatments used for the control of S.litura (Table 2) revealed
that the  cost: benefit ratio (C:B)  varied from 1: 7.12 to 1:
5.08. It was lowest in case of profenofos  highest in case of
flubendiamide. It is also evident from these results that although
flubendiamide was superior over rest of treatments in
suppressing S.litura population, highest benefit-cost ratio was
recorded in case of flubendiamide 60 g ai/ha  followed by  lower
dose of flubendiamide 48 g ai/ha and spinosad 73 g ai/ha. Similar
reports were also recorded i.e. maximum cost :benefit ratio in
case of flubendiamide (1:5.12) treatment against S.litura
(Tatagar et al., 2009). Thus flubendiamide is having extremely
strong insecticidal activity against lepidopteran insect pests and
hence, the present study inferred that flubendiamide @60g a.i./
ha could be effectively used for the management of S.litura.

Table 2: Effect of flubendiamide 39.35 %SC on chilli fruit borer damage , yield and cost economics  ( Pooled data 2009 & 2010)
Treatments Dosage g.a.i./ha Mean percentage fruit damage Yield  q/ha Gross return Net return C: B ratio

Flubendiamide 39.35 %SC 48 4.17 (11.78) 9.71 77680 65700 1: 6.48

Flubendiamide 39.35 %SC 60 3.13 (10.18) 10.70 85600 73580 1: 7.12

Emamectin benzoate 5%SG 10 4.97 (12.88) 9.19 73520 60790 1: 5.78

Indoxacarb 14.5 %SC 50 5.48 (13.53) 8.87 70960 57980 1: 5.47

Spinosad 45 %SC 73 6.12 (14.31) 9.20 73600 61100 1: 5.89

Novaluron 10 %EC 33.5 6.29 (14.52) 8.69 69520 56510 1: 5.34

Profenofos 50%EC 750 6.48 (14.75) 8.34 66720 53580 1: 5.08

Untreated control 8.18 (16.62) 6.76 54080

CV (%) 0.45 0.29

C.D. (P=0.05) 0.10 0.86
Figures in parenthesis are arcsine transformed values

BIOEFFICACY OF FLUBENDIAMIDE 39.35 % SC AGAINST CHILLI FRUIT BORER
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