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Abstract

A field experiment was conducted for two seasons for management of tobacco stem borer, Scrobipalpa heliopa in
Virginia tobacco, Nicotiana tabacum. Rynaxypyr 25 SC @ 0.0075% and flubendiamide 480 SC @ 0.012% were
highly effective followed by spinosad 45 SC @ 0.018% in protecting tobacco from stem borer infestation when
sprayed in the seed beds ten days before pulling the seedlings and ten days after transplanting (DAT) in the main
field. The grade index was also found to be higher with net returns of * 93,496, * 91,862 and " 86,135 and the B:C
ratio was 2.09, 2.07 and 2.00, respectively in the plots treated with rynaxypyr, flubendiamide and spinosad.
Studies on persistent toxicity of the promising insecticides against tobacco stem borer on tobacco showed that the
persistent toxicity index (PTI) was highest (1405.26) for rynaxypyr followed by flubendiamide (1379.16) and
spinosad (1302.08). The order of relative persistent toxicity was rynaxypyr > flubendiamide > spinosad > emamectin

benzoate > chlorpyrifos.
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Introduction

Stem borer, Scrobipalpa heliopa Low. is one of the important
insect pests of tobacco. It infests the crop both in the seed
beds as well as planted crop. The larvae bore through the
midrib into the stem, feed on the tissue obstructing water
and nutrient supply. In the infested plants, a gall is formed
at the base of the stem. The plants remain stunted and
develop suckers resulting in uneven growth and reduction
of yields. Also, the infestation of stemborer pre-disposes
the tobacco plants to Fusarium wilt disease (Fusarium
oxysporum) greatly increasing the losses. Control of the
pest with conventional insecticides is rather difficult once
the larva enters the stem. Endosulfan, quinalphos,
monocrotophos and chlorpyrifos were recommended for
control of the pest (Jagadish, 1979; Rao and Das, 1980; Rao,
1981; Sreedhar and Krishnamurthy, 2007). The registered
insecticides that provide adequate control of the pest
continued to decrease and also there is a ban on some of
these insecticides on tobacco (Sreedhar, 2011; Sreedhar,
2012). The guidance residue levels (GRLs) of the
recommended insecticides have been revised to a lower level
by CORESTA (CORESTA, 2008). Besides other adverse
effects due to repeated application of insecticides, the
problem of insecticide residues is the major cause of concern
in tobacco. In order to circumvent the problems, there is a

need to replace the conventional insecticides with selective
insecticides effective at low dose in tobacco. Search for
safer alternatives for pest management, which are less
aggressive for the environment, has brought a significant
development in identification and deployment of new
insecticides, with possibilities of use in pest management
and contributing to a safer and more efficient way of pest
control. As the infestation occurs both in the seed beds as
well as planted crop and the infestation is often carried over
through seedlings to the main field, there is a need to find
out promising insecticides and effective method of
application.

Materials and methods

The experiment was laid out in randomized block design
with three replications using cv. Siri of FCV tobacco with a
plot size of 7 x 7 m for two seasons during 2008-2010. The
seedlings were treated with insecticides viz., Spinosad 45
SC @ 0.018%, flubendiamide 480 SC @ 0.012%, rynaxypyr
25 SC @ 0.0075%, emamectin benzoate 5 SG @ 0.001%,
carbosulfan 25 EC @ 0.05%, profenofos 50 EC @ 0.15%
and chlorpyrifos 20 EC @ 0.05% in the seed beds, ten
days before pulling and the same were sprayed with the
respective insecticides 10 days after planting (DAP). These
treatments were compared with untreated tobacco plants in



(41.3%) and similarly the maximum avoidable yield loss of 30.7
per cent was registered in flubendiamide.

In urdbean, Sesha-Mahalakshmi et al., (2012) recorded the
highest seed yield of 270.8 kg/ ac in flubendiamide followed
by thiodicarb (250.0 kg/ac), pyridalyl (229.2 kg/ac) and
indoxacarb (216.7 kg/ac) during Rabi 2009-10. The efficacy
of newer insecticides such as flubendiamide, emamectin
benzoate, indoxacarb, chlorantraniliprole and thiodicarb
against caterpillar pests has been reported earlier by many
workers in different crops. Suhas et al. (1999) reported
that application of indoxacarb was very effective in bringing
down the pod damage (23.1 %) by H. armigera in
pigeonpea. In the present study, flubendiamide along with
chlorantraniliprole and indoxacarb @ 24, 30 and 75 g a.i./
ha, respectively were the most effective insecticides in
reducing the damage caused by M. vitrata in greengram and
also registered maximum yields.

Overall, the present study revealed that newer insecticides
such as flubendiamide, chlorantraniliprole, and indoxacarb
were very effective followed by emamectin benzoate,
fipronil and thiodicarb against M. vitrata on greengram with
reduced damage and enhanced seed yields.
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a replicated field experiment. Observations on stem borer
infestation on tobacco were recorded periodically at 30, 40
and 50 days after planting. Yield characters viz., green leaf,
cured leaf and bright leaf were recorded, and grade index
was calculated and subjected to analysis of variance.
Economics of inputs and output was worked out to obtain
the net returns and the benefit: cost ratio.

The persistent residual toxicity of four new insecticides viz.,
Spinosad 45 SC @ 0.018%, flubendiamide 480 SC @
0.012%, rynaxypyr 25 SC @ 0.0075%, emamectin benzoate
5 SG @ 0.001% and chlorpyrifos 20 EC @ 0.05% was
studied. The seedlings were treated with respective
insecticides and the leaves were used to study the residual
persistent toxicity from O days till there is no mortality in
that particular treatment at 24 h interval. Ten first instar larvae
(0 -12 h old) were released on each leaf and mortality was
recorded after 24 h. All the five treatments were replicated
thrice. The persistent residual toxicity was determined by
slightly modifying the method suggested by Pradhan (1967)
and as used by Sarup et al., (1970) subsequently.

Results and discussion

Results showed that during 2008-09 season, at 30 DAP the
infestation in control (untreated) plot was significantly high
(25.6%) as compared to treatments (Table 1). The infestation
was least in rynaxypyr and flubendimide (3.3%) which was
on par with spinosad (3.6%), emamectin benzoate (5.6%)
and carbosulfan (6.7%). Similar trend was observed at 40
DAP. At 50 DAP a maximum infestation of 35.6 % was
recorded in control (untreated) plots. The infestation
remained least in rynaxypyr and flubendiamide (3.3%)
however; it was on par with spinosad (4.4%) and emamectin
benzoate (7.8%). Among the treatments chlorpyrifos
recorded highest infestation (15.6%). During 2009-10
season at 30 DAP the infestation was least in rynaxypyr
(2.2%) followed by flubendiamide (3.3%), which was on par
with spinosad and emamectin benzoate (4.4%). At 50 DAP a
maximum infestation of 36.7 % was recorded in control
(untreated) plots. The infestation remained least in
rynaxypyr (3.3%) followed by flubendiamide (4.44%) and
remained on par with spinosad and emamectin benzoate
(5.6%). Among the treatments chlorpyriphos recorded the
highest infestation (14.4%) followed by profenofos (13.3%)
and both were on par with carbosulfan (12.2%).

Combined analysis of two seasons data showed at 30 DAP
the infestation in control (untreated) plot was significantly
high (30.6 %) as compared to all the treatments. The
infestation was least in rynaxypyr (2.8%) followed by
flubendiamide (3.3%), which was on par with spinosad and
emamectin benzoate (4.0 & 5.0%). Chlorpyrifos recorded
highest (10.6%) infestation among the treatments and was
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found to be on par with that of and profenofos (9.4%). Similar
trend was observed at 40 DAP. At 50 DAP a maximum
infestation of 36.1 % was recorded in control (untreated)
plots. The infestation remained least in rynaxypyr (3.3%)
followed by flubendiamide (3.3%) and remained on par with
spinosad (4.0%). Emamectin benzoate (4.5%), while
remaining on par with spinosad and carbosulfan was inferior
to rynaxypyr. Among the treatments chlorpyrifos recorded
the highest infestation (10.6%) followed by profenofos
(9.4%) and both were on par with carbosulfan (7.8%).

Yield parameters and economics

Pooled analysis of two seasons data revealed that all the
treatments recorded significantly higher green leaf yield than
control (9448 kg/ha). The plots treated with rynaxypyr
recorded highest cured leaf yield (2007 kg/ha) and was on
par with the yield in the plots treated with flubendiamide
(1967 kg/ha) and spinosad (1920 kg/ha). Among the
treatments chlorpyrifos recorded the lowest yield (1588) kg/
ha which was on par with carbosulfan (1645 kg/ha) and
profenofos (1617 kg/ha). The bright leaf yield in rynaxypyr,
flubendiamide, and spinosad was on par with each other.
The grade index was also highest in rynaxypyr (1433 kg/ha)
and it was on par with that of flubendiamide (1420 kg/ha)
and spinosad (1379 kg/ha). Among the treatments
chlorpyrifos recorded lowest grade index (1130 kg/ha).
Perusal of Table 2 shows that the net returns and benefit:
cost ratio was highest for the treatments of rynaxypyr and
flubendiamide (¥ 93,496 & % 91,862 and 2.09 & 2.07
respectively) followed by spinosad (% 86,135 and 2.00).

Persistent toxicity studies

From the PT values the superior persistence of the new
insecticides over chlorpyrifos is evident. Treatment of
rynaxypyr and flubendiamide resulted in cent per cent
mortality up to 18 days after treatment (DAT) and their
toxicity was very high (80.8 & 78.6 %) up to 12 DAT. These
insecticides recorded 100 per cent mortality up to 8 DAT
where as spinosad and emamectin benzoate recorded
100 % mortality up to 6 DAT. The PT values were higher for
emamectin benzoate and spinosad followed by
flubendiamide and rynaxypyr. However, the persistent
toxicity index (PTI) was highest (1405.3) for rynaxypyr
followed by flubendiamide (1379.2) due to their higher
persistency for a longer period than others. The lowest PTI
(703.4) was observed in chlorpyrifos treatment. The order
of relative persistent toxicity was rynaxypyr > flubendiamide
> spinosad > emamectin benzoate > chlorpyrifos.

From the experimental results based on the pest infestation
on tobacco, yield data and persistent toxicity studies, it can
be inferred that with sequential spraying of rynaxypyr 25
SC @ 0.0075% or flubendiamide 480 SC @ 0.012% or
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Table 1. Management of Scrobipalpa heliopa in tobacco using newer insecticides

Per cent tobacco plants infested

30 DAP 40 DAP 50 DAP

Treatment 2008-09 2009-10 2008-09 2009-10 2008-09 2009-10
Spinosad 45 SC @ 0.018% 3.6 (10.5) 4.4(12.0) 4.4(12.0) 5.6(13.5) 4.4(12.0) 5.6(13.5)
Flubendiamide 480 SC @ 0.012% 3:31(8.5) 3.3(10.5) 3.3(8.5) 4.4(12.0) 3.3(8.5) 4.4(12.0)
Rynaxypyr 25 SC@ 0.0075 % 3.3(8.5) 2.2(7.2) 3.3(8.5) 3.3(10.5) 3.3(8.5) 3.3(10.5)
Emamectin benzoate 5 SG @0.001% 5.6(13.2) 4.4(12.0) 7.8 (16.2) 5.6(13.5) 7.8(16.1) 5.6(13.5)
Chlorpyrifos 20 EC @ 0.05% 10.0(18.3) 11.1(19.4) 12.2(20.2) 12.2(20.4) 15.6(23.0) 14.4(22.3)
Carbosulfan 25 EC @ 0.05% 6.7(14.6) 8.9(17.1) 7.8(16.2) 11.1(19.2) 8.9(17.3) 12.2(20.3)
Profenofos 50 EC @ 0.15% 8.9(17.3) 10.0(18.3) 10.0(18.4) 12.2(20.2) 13.3(21.4) 13.3(21.4)
Control (un treated) 25.6(30.2) 26.7(31.0) 33.3(35.1) 32.2(34.5) 35.6(36.5) 36.7(37.2)
SEm + 2.9 2.0 2.9 1.9 2.8 1.3
CD (p= 0.05) 8.7 6.2 8.8 5.8 8.6 3.8

Figures in parentheses are arc sine transformed values

Table 2. Management of stem borer in FCV tobacco- Mean Yield (kg/ha) and Economics -Pooled data of two seasons

(2008-10)
Economics

Gross Net Benefit:Cost
Treatment Green leaf Cured leaf Brightleaf Grade index Return (R/ha) Return (¥/ha) ratio
Spinosad 45 SC @ 0.018% 12928 1920 868 1379 172375 86135 2.00
Flubendiamide 480 SC @ 0.012 % 13202 1967 893 1420 177500 91862 2.07
Rynaxypyr 25 SC@ 0.0075% 13377 2007 913 1433 179125 93496 2.09
Emamectin benzoate 5 SG 0.001% 12345 1785 823 1297 162125 75479 1.89
Chlorpyrifos 20 EC @ 0.05% 11493 1588 705 1130 141250 56140 1.65
Carbosulfan 25 EC @ 0.05% 11665 1645 754 1167 145875 61630 173
Profenofos 50 EC @ 0.15% 11550 1617 730 1160 145000 59720 1.70
Control (un treated) 9448 1495 627 995 124375 39375 1.46
SEm + 350 51 27 39 - - -
CD (p= 0.05) 1012 147 78 114

spinosad 45 SC @ 0.018% ten days before pulling and ten
days after transplanting in the main field stemborer,
S.heliopa can be effectively managed in FCV tobacco.
Chlorpyrifos (Rao and Das, 1980) and profenofos
(Venkateswarlu et al., 2007) were found effective against
stem borer in the past. The guidance residue levels of both
the insecticides were very low viz., Chlorpyrifos 0.5 ppm,
profenofos 0.1 ppm (CORESTA, 2008), which will result in
residues in the cured leaf. Besides that, ineffectiveness of
these insecticides was often reported by the farmers. In the

present study profenophos and chlorpyrifos were inferior
to the new insecticides rynaxypyr, flubendiamide, spinosad
and emamectin benzoate in protecting tobacco from stem
borer infestation. Effectiveness of rynaxypyr, flubendiamide
and spinosad against lepidopterous borers was reported in
various crops (Tohnishi ez al., 2005; Ebbinghaus et al., 2007,
Sharma and Sinha, 2009; Latif ez al., 2009, 2010; Ameta et
al., 2011; Chakraborti and Sarkar, 2011). Based on the
stemborer infestation in the field, tobacco yield and
economics, the present studies indicate that rynaxypyr 25
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Table 3. Persistent residual toxicity of insecticides on FCV tobacco seedlings against tobacco stem borer, S. heliopa

Per cent mortality (Days after treatment)

Up to
Treatment 2 days 4 6 8 10 12 14 16 18 20 (P) (PT) (PTI) (ORE)
Spinosad 45 SC 100 100 100 96.8 90.0 702 422 146 0 - 16 81.4 1302.1 3
@ 0.018%
Flubendiamide 480 100 100 100 100 978 78.6 468 164 32 0 18 76.6 1379.2 2
SC @ 0.012%
Rynaxypyr 25 SC 100 100 100 100 986 808 526 202 6.6 0 18 78.1 1405.3 1
@ 0.0075%
Emamectin benzoate 100 100 100 942 80.8 604 386 10.0 0 - 16 784 12544 4
5SG100@ 0.001%
Chlorpyrifos 20 EC 100 902 766 364 148 6.2 0 - - - 12 58.6 703.4 5

@ 0.05%

P = Period of persistency; PT = Mean persistent toxicity; PTI = Persistent toxicity index; ORE = Order of relative toxicity

SC @ 0.0075 %, flubendiamide 480 SC @ 0.012% and spinosad
45 SC @ 0.018% can be deployed for management of stem
borer, S. heliopa in flue cured tobacco by foliar application
twice (10 days before pulling the seedlings in the nursery
and 10 days after transplanting tobacco in the main field).
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