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Abstract

Bioefficacy studies of various insecticides against painted bug on Indian mustard [Brassica juncea (L.)
Czern & Coss.] during 2013-14 and 2014-15 at CCS Haryana Agricultural University, Hisar, revealed that
seed treatment with imidacloprid 600 FS @ 5 ml/kg seed (mean per cent reduction over control 84.4%) was
most effective in managing painted bug population at initial stage of crop and it was found on par with
thiamethoxam 35 FS @ 5 ml/kg seed (mean per cent reduction over control 82.80%). Among the insecticides
applied as foliar spray, imidacloprid 17.8 SL (78.3%) and thimethoxam 25 G (76.2%) found to be most
effective, while dimethoate 30 EC (62.35%), profenophos 50 EC (63.76%), malathion 50 EC (63.3%),
chlorpyriphos 20 EC (60.3%) and quinalphos 20 EC (60.2%) were found moderately effective. The treatment
with nimbecidinewasfound |east effective but superior over control (47.9%) against the painted bug. Based
on the economic returnsimidacloprid 17.8 SL, imidacloprid 600 FS and thimethoxam 25 G were adjudged as

best treatments for the effective management of painted bug.
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I ntroduction

Brassicas also referred to as rapeseed-mustard, are
an important group of oilseed crops in the world,
comprise eight cultivated crops of tribe Brassiceae
within the family Cruciferae (Brassicaceae). At
national level itisgrown over an areaof 6.45 million
hawith production and productivity of 7.28 million
tons and 1128 kg/ha, respectively (Anonymous,
2015). Haryana is the second most important state
in the country with production of 0.88 million tons
over an areaof 0.54 million hawith averageyield of
1639 kg/haduring 2013-2014 (Anonymous, 2015).
InIndia, thefactorsresponsiblefor low and unstable
yield of rapeseed-mustard are poor plant population,
inadequate fertilization and vulnerability to insect-
pests and diseases. Amongst these, the incidence
of insect-pestsisof immenseimportance (Singh and
Malik, 1993). About 50 insect species have been
found infesting rapeseed-mustard in India among
which, the painted bug Bagrada hilaris
(Burmeister) (Hemiptera: Penatatomidag), formerly

known as Bagrada cruciferarum Kirkaldy and
Bagrada picta (F.) is the most important pest of
crucifer cropsin India ( (Sharmaand Singh, 2010;
Singh, 2008). It is a serious pest of rapeseed
mustard at seedling (October-November) as well
asat harvest stage (March-April) (Voraet al., 1985,
Singh and Malik, 1993 and Singh, 1996). The pest
incidence at seedling stage resulted into complete
failure of the mustard crop necessitating re-sowing
(Bakhetia, 1986 and Singh et al., 1993). The losses
at seedling stage varied from 26.8 to 70.8 per cent
whereas at the pod formation and maturity stages
30.1 per cent lossesin yield and 3.4 per cent in oil
content has been reported (Singh et al., 1980).

The potential for the pest to cause significant crop
losses coupled with the lack of biological control
aternatives for B. hilaris (Reed et al., 2013) has
|eft littledternative but to useinsecticides. Furthermore,
because B. hilaris can rapidly damage seedling
plants (Huang et al., 2014), effective insecticide
treatments applied in thefield must act quickly. The



effect of broad spectrum insecticides on the eco-
systemin particular on the natural enemiesassociated
with B. hilaris crop pest was well documented by
several workers (Singh et al., 2011 and Chandel et
al., 2011). The much safer new and efficacious
chemical formulations availablein the market need
to be evaluated against the B. hilaris are the need
of the hour. This pest can be controlled by use of
different insecticides which are quite effective but
their excessive and injudicious use may lead to
imbalance in agro-ecosystem and various health
hazards. Therefore, present studieswere conducted
to find out the efficacious and less hazardous
insecticide for the management of painted bug.

Materialsand Methods

The present studies were conducted at Research
area of Oilseed Section, Chaudhary Charan Singh
Haryana Agricultural University, Hisar (Haryana)
India, onthevariety, RH 30 during ‘ Rabi’ season of
2013-14 and 2014-15 in randomized block design
with three replications. Two seed treatmentsnamely,
imidacloprid 600 FS @ 5 ml/kg, thiamethoxam
35 FS @ 5ml/ kg and ten foliar spray viz.,
imidacloprid 17.8 SL @ 100 ml/ha, thiamethoxam
25 G @ 100 g/ha, dimethoate 30 EC @ 625 mi/ha,
profenophos 50 EC @ 1000 ml/ha, chlorpyriphos
20 EC @ 1000 ml/ha, fenvalerate 20 EC @ 375
mi/ha, quinalphos 20 EC @ 1000 mi/ha, nimbecidine
1500 ppm @ 2000 mi/ha, buprofezin 25 SC @ 1000
ml/haand malathion 50 EC @ 500 mi/haaong with
control were evaluated for bio-efficacy. The crop
was sown in October with plot size of 4.2m x 3m
and distance between row to row and plant to plant
was 30cm and 10cm, respectively. All the
recommended agronomic practices were followed
toraisethe good crop. Foliar application of different
insecticides was done at economic threshold of
painted bug (one nymph or adult/m row length or 10
per cent plant infested). In the initial stage of crop,
the observations were taken on the basis of total
population of adults and nymphs on per meter row
lengthin each plot. The observationswere recorded
one day before spray and after 1, 3, 7 and 10 days
after spray. Five observations per plot were
observed at initial stage. In the later stage of crop,
the observation recorded on the basis of total
population of adults and nymphs on 10 randomly
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selected tagged plants in each plot.

The seed yield was recorded from net plot areaand
converted in to kg per hectare. The cost benefit
ratio was calculated for each treatment. Data so
obtained were statistically analyzed.

Results and Discussion

Efficacy of insecticides against B. hilaris at
seedling stage

In 2013-14 crop season, al the insecticides tested
against the painted bug recorded lower population
as compared to control. One day after spray,
imidacloprid 17.8 SL was found most effective in
reducing thetest insect (0.67 bugs/meter row length)
and it was on par with thiamethoxam 25 G and
dimethoate 30 EC with 0.70 and 0.73 bugs/ meter
row length, respectively. All other insecticides
showed moderate efficacy with population of 0.77
to 0.97 bugs per meter row length, as compared to
control (1.67 bugs/meter row length). Among seed
treated plots, minimum pest was recorded in
imidacloprid 600 FS (0.32 bugs/meter row length).
At three days after spray similar pattern was
observed with the lowest number of test insect
recorded inthe plants sprayed withimidacloprid 17.8
SL (0.50 bugs/meter row length) and thiamethoxam
(0.55 bugs/meter row length). Foliar spray with
nimbecidine 1500 ppm had little effect on painted
bug registering apopulation of 0.87 bugs/meter row
length. Similarly, in seed treated plots, minimum
populations were recorded on plots treated with
imidacloprid 600 FS (0.33 bugs/meter row length)
(Table1). At seven days after spray, highest population
of 2.00 per meter row length was recorded in
control followed by plantstreated with nimbecidine
1500 ppm, buprofezin 25 SC and fenvalerate 20 EC
retained their efficacy by recording 0.90, 0.67 and
0.57 bugs/meter row length, respectively. Similarly,
in seed treated plots, minimum populations were
recorded on plotstreated with imidacloprid 600 FS
(0.33 bugs/meter row length). At ten days after
spray significantly higher population was observed
in case of control compared to plants sprayed with
insecticides. Treatment withimidacloprid 17.8 SL and
thiamethoxam 25 G were effective in controlling
painted bug recording 0.13 and 0.16 bugs/meter row
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length, respectively. The remaining insecticides had
moderate effect on painted bug popul ation with more
than 50 per cent population reduction over control.
In case of seed treatment, imidacloprid 600 FS
recorded minimum pest incidence (0.39 bugs/meter
row length). Among all tested insecticidesthe maxi-
mum per cent reduction in painted bug population
over control was recorded in treatment with
imidacloprid 600 FS (82.02%), followed by
thimethoxam 35 FS (80.18%), imidacloprid 17.8 SL
(79.05%) and thimethoxam 25 G (77.13%) while
lowest in the treatment with nimbecidine 1500 ppm
(51.68%), (Table 1).

In 2014-15, almost similar trend was observed w.r.t.
painted bug population to that observed in 2013-14.
All the treatments resulted in significant declinein
painted bug population after 1, 3, 7 and 10 days of
spray (Table 1). Among all tested insecticides the
maximum per cent reduction in painted bug population
over control was recorded in treatment with
imidacloprid 600 FS (88.17%), followed by
thimethoxam 35 FS (86.87%), imidacloprid 17.8 SL
(83.88%) and thimethoxam 25 G (82.00%) while
lowest in the treatment with nimbecidine 1500 ppm
(53.58%) (Table 1).

From the pooled data of two years again, it is
evident that imidacloprid 17.8 SL and thiamethoxam
25 G were the most effective insecticides against
painted bug at one day after spray, which recorded
a population of 0.62 and 0.65 bugs per meter row
length, respectively. Foliar spray, dimethoate 30 EC,
profenophos 50 EC, malathion 50 EC, chloropyriphos
20 EC and quinal phos 25 EC werethe next promising
chemicalsagainst painted bug. Almost similar trend
was observed after 3, 7 and 10 days of treatment.
Among seed treated plots, minimum pest was
recorded in imidacloprid 600 FS (0.28 bugs/meter
row length) whilethiamethoxam 35 FSrecorded 0.31
painted bug/meter row length. Among all tested
insecticides the maximum per cent reduction in
pai nted bug popul ation over control wasrecordedin
treatment with imidacloprid 600 FS (84.44%),
followed by thimethoxam 35 FS (82.80%),
imidacloprid 17.8 SL (80.58%) and thimethoxam 25
G (78.57%) while lowest in the treatment with
nimbecidine 1500 ppm (50.07%), (Table 1).
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Efficacy of insecticides against B. hilaris at ma-
turity stage

Thedatarevea ed that the application of insecticides
resulted in the reduction of painted bug population
with declined in their efficacy over time (Table 2).
At one day after spray al the insecticides tested
showed moderate effect on the painted bug with
lowest population of (0.43 bugs/meter row length)
recorded in the case of plants sprayed with
imidacloprid 17.8 SL followed by thiamethoxam 25
G with 0.49 bugs/meter row length. The remaining
insecticidesresulted in dight reduction in the painted
bug with apopulation of 0.73 to 0.95 painted bugs/
meter row length against 1.38 bugs per meter row
length recorded in the case of control. At three days
after spray the plants sprayed withimidacloprid 17.8
SL and thiamethoxam 35 FS recorded the lowest
adult population of 0.29 and 0.32 painted bug/meter
row length against 1.43 per meter row length in
control, respectively. Treatment with dimethoate 30
EC was the next effective which was on a par with
profenophos 50 EC, quinalphos 25 EC, malathion
50 EC and chloropyriphos 20 EC. Foliar spray with
nimbecidine 1500 ppm was poor in checking painted
bug population and recorded the highest population
of 0.83 insects per meter row length. At seven days
after spray again maximum per cent reduction in
painted bug popul ation over control wasrecordedin
treatment with imidacloprid 17.8 SL (74.78%)
followed by thimethoxam 25 G (77.13%) and
dimethoate 30 EC (59.94%) whilelowes inthetrestment
with nimbecidine 1500 ppm (45.10%), (Table 2).

During 2014-15, again maximum per cent reduction
in painted bug population over control wasrecorded
in treatment with imidacloprid 17.8 SL (77.10%),
followed by thimethoxam 25 G (75.25%) and
dimethoate 30 EC (64.29%) whilelowes inthetrestment
with nimbecidine 1500 ppm (46.08%).

From the pooled data of two yearsit is evident that
imidacloprid 17.8 SL and thiamethoxam 25 G were
themost effectiveinsecticidesagainst painted bug. At
ten days after spray, plants sprayed with insecticides
significantly recorded lower number of test insect
as compared to control. The Spraying with
imidacloprid 17.8 was the most effective treatment
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with minimum population (0.83 bugs/meter row
length) which was on a par with thiamethoxam 25 G
(0.88 bugs/meter row length). Remaining i nsecticides
werefailed to manage pest painted bug below ETL.

Thereaults of the present investigation arein agreement
with observations recorded by Singh et al. (2011)
asthey reported seed treatment with imidacloprid 70
WS @ 5g and 7g/kg seed and thiamethoxam 70 WS
@ 5and 7g/kg seed provided significant reductionin
painted bug population and higher yield. Ahujaet
al. (2008) also reported the supremacy of seed
treatment with imidacloprid @ 5 g/kg seed in
controlling the B. hilarisfollowed by irrigation. The
population of B. hilaris was found to beincreasing
after 25th day of sowing in seed due to decline in
the efficacy of seed treatment against B. hilaris as
earlier observed by Singh et al. (2011).

The study conducted by Singh et al. (2011) also
revealed that among the insecticidal treatments,
comparatively higher painted bug control andyield
was obtained in plots treated with imidacloprid
178 SL@ 40 g ai./ha, spinosad 45 SC @ 75 g
a.i./ha, indoxacarb 14.5 SC @ 75 g a.i./ha and
acetamiprid 20 SP @ 40 g a.i./ha. Ahuja and Joshi
(1995) showed that among seven tested insecticide
against B. hilaris the sprays of malathion, 0.05 per
cent, dimethoate, 0.03 per cent and monocrotophos,
0.036 per cent were found effective for control of
this pest.

During the study on the management of painted bug,
B. hilaris Nagar et al. (2011) observed, malathion
50 EC @ 500 ml/500 litre of water most effective
among the tested eight insecticides. Other studies
with neonicotinoids showed that Halyomorpha
halys was not as susceptible to acetamiprid
compared with dinotefuran (Nielson et al. 2008,
Lesky et al., 2012).

Dhingra and Seema (1998) found that toxicity of
lamdacyhal othrin, chlorpyriphos, cypermethrin,
lindane, fenvalerate and fluval enate were higher than
endosulfan while toxicity of demeton methyl,
pyrethrin and malathion were less than endosulfan.
Ghoshal et al. (2006) observed that use of
phosphomidon, chlorpyriphos, dimethoate, methyl
parathion and cypermethrin was effective. Studies

Journal of Oilseed Brassica, 8 (1) January, 2017 85

conducted by Chauhan and Yadav (2007), on chemical
control revealed that, Fenvaerate 0.4 D @ 8 kg
per acre effectively checked painted bug, B. hilaris
infesting turnip. In the greenhouse trials, the
pyrethroid bifenthrin had superior knockdown and
residual performance as 100% mortality was
demonstrated within 24 h when B. hilaris
adults were exposed to plants 1 h post-treatment
(Palumbo et al., 2015).

Insecticides that exert an inhibitory effect on
devel oping insects, the thiadizinon-typeinsecticide
buprofezin 50 EC @ 1000 ml a.i./ha(mean per cent
reduction over control 60.72%) was relatively
effective against B. hilaris. The benzoylurea-type
insecticidenovaluron wasrel atively effective against
B. hilaris immatures, whereas spirotetramat had
little mortality impact on nymphsin the |eaf-spray
bioassay, or against adults on treated plants in the
greenhouse (Palumbo et al., 2015). Kamminga
et al. (2012) showed that novaluron was effective
against brown marmorated stink bug nymphsin bean

dip bioassays.
Cost benefit ratio

Among the different insecticides evaluated against
the painted bug, B. hilaris on rapeseed-mustard,
foliar spray imidacloprid 17.8 SL found to be highly
cost effectivewith highest cost benefit ratio (1:9.84)
followed by seed treatment with imidacloprid 600
FS (1:8.36). Thiamethoxam 25 G (1:6.49),
dimethoate 30 EC (1:5.97), seed treatment with
thiamethoxam 35 FS (1:5.54), fenvalerate 20 EC
(2:5.51), chlorpyriphos20 EC (1:5.31), malathion 50
EC (1:5.26), quina phos 20 EC (1:4.66), buprofezin
25 SC (1:3.93) and profenophos 50 EC (1:3.43)
were next best treatments with higher monetary
returns per rupee invested on plant protection
measures. Whereas, treatment with nimbecidine 1500
ppm (1:1.70) wastheleast economically feasiblewith
lower economic returns per unit of input cost. In
spite of higher seed yields in treatment with
thiamethoxam 35 FS, buprofezin 25 SC and
profenophos 50 EC the lower cost benefit ratio was
due to higher cost of involved and the reverse is
truein case of treatmentswith imidacloprid 600 FS,
dimethoate 30 EC and fenval erate 20 EC. Wheress,
high cost inputs of treatment nimbecidine 1500 ppm
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failed to achieve desired economic benefits owing
to lower seed yield due to high pest pressure at the
susceptible stage of thecrop. The current findings
areinlineswith studiesof Singh et al. (2011) which
revealed that the favourable incremental cost-
benefit ratio was obtained under imidacloprid 70WS
@ 50/kg seed (1:33) followed by imidacloprid
70 WS @ 7g/kg seed (1:31), thiamethoxam 70WS
@ 5g/kg seed (1:8), thiamethoxam 70WS @ 7g/kg
seed (1:3), irrigation at 25-30 daysafter sowing (1:2)
and endosulfan 4% dust @ 10 kg/ha (1:23).

Ahuja et al. (2008) found that the sowing of
mustard seedstreated with imidacloprid at 5-7 g/kg
in second fortnight of October in dry soil followed
by irrigation gives higher productivity (2769-2859
kg/ha), higher economic returns (Rs. 41,102-42,
666/ha) and less damage (4.9-5.8%) due to
B. hilaris which confirms the present finding.
During the study on the management of painted bug,
B. hilaris Nagar et al. (2011) observed the highest
incremental cost benefit ratio of 1:11.7 was obtained
in malathion 50 EC @ 500 ml/500 litre of water
followed by endosulfan 4% dust @ 10 kg/ha(1:11.1)
and endosulfan 35 EC @ 500 ml/500 litre of water
(1:11). Singh et al. (2011) showed most favourable
incremental cost benefit ratio was obtained by the
treatmentsimidacloprid 17.8 SL@40ga.i./ha(1:32)
followed by acetamiprid 20 SP @ 40g a.i./ha(1:28),
dimethoate 30 EC @ 300 g a.i./ha(1:27), endosulfan
35 EC @ 350 g a.i./ha(1:24), oxy-demeton methyl
25 EC @ 250 g a.i./ha (1:19), indoxacarb 14.5 SC
@ 75ga.i./ha(1:17.0), spinosad 45 SC @ 75g a.i./
ha (1:17) and fipronil 5 SC @ 75 g a.i./ha(1:9). It
can be concluded that seed treatment with
neoni ctionoidswas most effective treatment against
B. hilaris at seedling stage. Further, at the crop
maturity stage foliar spray with imidacloprid can
protect the crop from infestation of painted bug.

Based on the economic returnsimidacloprid 17.8 SL,
imidacloprid 600 FS and thimethoxam 25 G were
adjudged ashest trestmentsfor the effective management
of painted bug, B. hilarisin rapeseed-mustard.

Finally, it can be conclude that in the management
of painted bug the efficacy of insecticide was
observedto bemoreoninitial spray at seedling stage
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as compareto spray done at the maturity stage. The
seed treatment with neonicotionoids was most
effective treatment against B. hilaris at seedling
stage. Further, at the crop maturity stage foliar
spray with imidacloprid can protect the crop from
infestation of painted bug.
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