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Abstract

Field trials were conducted during kharif 2015, 2016 and 2017 at Agricultural Research Station,
Kalaburagi, University of Agricultural Sciences, Raichur, Karnataka, India to study the bio- efficacy of a
new green insecticide meta-diamide molecule, broflanilide 30% SC against major pod borer pests of
pigeon pea. Among the treatments, broflanilide 30% SC at both the dosage @18.6 and @12.6 g.a.i./ha
were highly effective in controlling pigeon pea pod borers by registering lowest mean larval numbers of
Helicoverpa armigera (0.19 and 0.42 larvae /5Splants, respectively) and Maruca vitrata (0.97 and 1.09
webs/5 plants respectively) at five days after spray. Further because of lower pest load which led to lesser
pod damage (6.6 to 8.1%) in above treatments, culminated in higher mean grain yield on 1058.21 and
1031.60 kg/ha respectively). The observations made on activity of natural enemies in the Broflanilide
30% SC treated plots had no effect on the numbers of predatory such as spiders and coccinellids. Further
it does not produce any phytotoxicity symptoms in recommended and double the recommended dose.

Keywords: Broflanilide 30% SC, bio-efficacy, pigeon pea pests and natural enemies

Introduction

The production and productivity of pigeon pea is oscillating greatly due to biotic and abiotic
factors. Among biotic factors, the legume pod borer or cotton bollworm Helicoverpa armigera
(Hubner) is an important constraint and causes significant and economic damage to the crop. It
is perennial, polyphagous and a persistent pest attacking more than 182 plant species including
pigeon pea and is widely distributed in Asia, Africa, Australia and the Mediterranean Europe
(Fitt, 1989) Bl In recent period legume pod borer Maruca vitrata (Geyer) is also gaining more
attention of growers to manage this cryptic behaving insect in pigeon pea. Farmers are unable
to control these pests to desired level in spite of spending millions of dollars on pesticides.
Apart from the pod borers, pod fly, pod bug, leaf webber, stem fly etc., cause loss to pigeon
pea throughout the cropping season.

Chemical pesticides play a pivotal role in the management of pigeon pea pests; the commonly
used ones being organophosphates, carbamates, synthetic pyrethroids, neonicotinoids etc.
However, the major concerns with the use of pesticides are their residues in the food and their
effect on non-target organisms.

Therefore, there is a need to develop and evaluate newer and safe chemistry molecules.
Currently, the green chemistry molecules tested in pigeon pea for the control of lepidopteran
insect pests include broflanilide is a meta-diamide [3-benzamido-N-(4-(perfluoropropan-2-yl)
phenyl) benzamide] (Nakao and Banba, 2016) . It has been reported that broflanilide is
metabolized to desmethyl-broflanilide and that it acts as a noncompetitive resistant-to-dieldrin
(RDL) y-aminobutyric acid (GABA) receptor antagonist (Nakao et al., 2013) 3],

Meta diamide insecticides are a new class of insecticides with a novel mode of action (GABA-
gated chloride channel allosteric modulators). These insecticides allosterically inhibit the
GABA-activated chloride channel, causing hyper excitation and convulsions. GABA is the
major inhibitory neurotransmitter in insects (IRAC mode of action classification, group 30)
[IRAC, 2018] I, Nakao et al. (2015) [ reported that the meta diamide (broflanilide) is differ
in their mode of action compared to macrocyclic lactones.

However, broflanilide field efficacy against insect pests of pigeon pea is not reported yet.
Therefore, it was planned and executed to study the field efficacy of broflanilide against pod
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borers, phytotoxicity and safety to natural enemies in pigeon
pea ecosystem.

Materials and methods

The field trials on bio-efficacy of broflanilide 30% SC against
insect pests of pigeon pea were carried out during the kharif
seasons of 2015, 2016 and 2017 at Zonal Agricultural
Research Station, Gulbarga, Karnataka, India. The experiment
was laid out in a randomized block design with seven
treatments and four replications in medium black soil. Pigeon
pea (variety : TS3-R) was sown on first fortnight of July and
the crop was raised as per the University recommended
Package of practices (Anon., 2013) 1. The non-target insect
pests were managed as per the standard recommendations.
The treatments details mentioned in the table were imposed
based on pest occurrence with high volume sprayer and
hollow cone nozzle. The effects of broflanilide 30 SC on crop
health was also tested at doses of 12.60 and 25.20
g.a.i/hectare.

Data on incidence of spotted pod borer (Maruca vitrata) and
pod borer (H. armigera) was recorded from five tagged
plants/plot. The numbers of flower webs with live larvae in
each plot was recorded 1 day before spray (DBS) and 3, 6 and
10 days after spray (DAS). Similarly the numbers of larvae
(H. armigera) on whole plant basis was recorded 1 day before
spray and 3, 6 & 10 days after spray. Pod damage was
recorded by counting the number of healthy and damaged
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pods per plant and converted to per cent pod damage. Grain
yield was calculated per hectare basis.

The numbers of coccinellids and chrysoperla were recorded
from randomly selected 5 plants after last application.
Observations on crop response symptoms like yellowing, leaf
injury, wvein clearing, wilting, necrosis, epinasty and
hyponasty were recorded before and 3,7 and 14 days after
spray. The crop response symptoms were visually rated on a
1-10 scale basis.

The statistical analysis of the data on numbers of pest and
natural enemies was done after transferring the values to
\VX+1 and per cent pod damage to arc sine transformation.
The significance of differences between the treatments was
estimated using multiple ranges test (DMRT) as suggested by
Gomez and Gomez (1984) &1,

Results and discussion

Bio-efficacy of broflanilide against Pod borer, H.
armigera: Bio-efficacy of test product was assessed for three
years on pigeon pea crop against H. armigera through making
observations on larval load before and after spray of pesticide
and pod damage (%) at maturity stage. One day before spray,
the mean number of larval load of average of three years
varied from 5.31 to 6.18 per five plants and no significant
differences were observed among the treatments indicating
uniform distribution of the pest in the experimental area in all
the three seasons (Table 1).

Table 1: Comparative efficacy of Broflanilide 30% SC against Helicoverpa armigera infesting pigeon pea (larval load/5 plants)

Treatment details PTC S DAT™ 10 DAT~

2015 2016 2017 | Mean 2015 2016 2017 Mean 2015 2016 2017 Mean

T1: Broflanilide 30% SC @6.6 5.55 6.17 5.66 5.79 1.20 1.62 1.15 1.32 1.37 1.88 1.38 1.54
g.a.i/lha (2.56) | (2.68) | (2.58) | (2.60) | (1.48)° | (1.62)c | (1.47)° | (1.52)° | (1.54)° | (1.70)c | (1.55) | (1.59)°

T2: Broflanilide 30% SC @12.6 5.78 5.50 5.00 5.42 0.56 0.33 0.38 0.42 0.22 0.50 0.70 0.47
g.a.i/lha (2.60) | (2.55) | (2.45) | (2.53) | (1.25)7 | (1.15)® | (1.17)® | (1.13)* | (1.10)* | (1.22)" | (1.30)* | (1.20)*

T3: Broflanilide 30% SC @18.6 5.33 5.67 4.93 531 0.22 0.10 0.26 0.19 0.11 0.00 0.58 0.23
g.a.i/lha (2.52) | (2.58) | (2.43) | (2.51) | (1.10)* | (2.04)2 | (1.12)2 | (1.08)* | (1.05)2 | (2.00)* | (1.25)2 | (1.11)2

T4: Emamectin benzoate 5%SG@11 5.89 5.17 5.06 5.37 0.56 0.67 0.54 0.59 0.56 0.83 0.83 0.74
g.a.i/lha (2.62) | (2.48) | (2.46) | (2.52) | (1.25)2 | (1.29)° | (1.24)® | (1.26)* | (1.25)* | (1.35)° | (1.34)* | (1.31)*

T5: Flubendiamide 35% SC @ 48 6.17 5.67 5.00 5.61 0.22 0.84 0.70 0.50 0.33 0.67 0.68 0.56
g.a.ilha (2.68) | (2.58) | (2.45) | (2.57) | (1.10)* | (1.35)° | (1.30)® | (1.25)* | (1.15) | (1.29)° | (1.29)* | (1.24)*

T6: Chlorantraniliprole 18.5% SC 6.33 5.17 5.03 551 0.55 0.84 0.46 0.62 0.37 0.17 0.63 0.39
@30 g.a.i’lha (2.71) | (2.48) | (2.45) | (2.54) | (1.25)2 | (1.35)"° | (1.21)* | (1.27)* | (1.16)® | (1.08)* | (1.27)* | (1.17)2

T7: Untreated check 6.11 6.00 6.45 6.18 5.44 3.83 4.83 4,71 5.78 3.00 2.33 3.70
) (2.67) | (2.65) | (2.73) | (2.68) | (2.54) | (2.20)¢ | (2.41)¢ | (2.38)° | (2.60)° | (2.00)¢ | (1.82c | (2.14)

SEm(+) 0.11 0.12 0.11 0.11 0.06 0.07 0.06 0.06 0.07 0.09 0.07 0.07

CD at 5% NS NS NS NS 0.18 0.20 0.17 0.19 0.21 0.27 0.20 0.16

PTC: pre-treatment count, DAT: Days after treatment, * The larval count data is of average three sprays, values in parenthesis are V(x+1)
transformed, Similar letters in the columns don’t differ significantly by the DMRT (0.05),

Larval load was varied from 0.19 to 4.71 per five plants at
five days after the spray indicating a significant difference
among the treatments. Lowest mean larval load of 0.19 per
five plants were recorded in the plot sprayed with Broflanilide
30% SC @18.6 gai/ha, followed by same pesticide @12.6
g.a.i/ha (0.42 larvae/5 plants). Among the recommended best
pesticides, Flubendiamide 35% SC @ 48 g.a.i/ha, Emamectin
benzoate 5%SG and Chlorantraniliprole 18.5% SC @30
g.a.i/lha @11 g.a.i/ha recorded 0.50, 0.59 and 0.62 larvae/5
plants larvae and were at par. Broflanilide 30% SC @6.6
g.a.i/ha recorded the 1.32 larvae/5 plants and found to be
inferior over other tested dosages and recommended pesticide
checks. Untreated control recorded significantly highest

number of larvae of 4.71 per five plants. Same trend was
noticed in next post treatment observation (10 days after
spray).

Reduction of larval population over untreated check was
highest (94.2%) in Broflanilide 30% SC @18.6g.a.i/ha treated
plot (Fig. 1). The next best treatment in reducing larval
population were Broflanilide 30% SC @12.6 g.a.i/ha (90.1%),
Chlorantraniliprole 185% SC @30 g.a.i/ha (89.4%),
Flubendiamide 35% SC @ 48 g.a.i/ha (88.7%) and
Emamectin benzoate 5%SG@11 g.a.i/ha (85.4%). There were
no published information on efficacy of Broflanelide against
pod borers of pigeon pea indicating the present investigations
reports for the first time.
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Broflanilide 30%
SC [@6.6 gaiha

Broflanilide 30%
SC @12.6 gaiha

Broflanilide 30%
SC [@18.6 gai’ha

88.7 89.4

Flubendiamide 35% Chlorantraniliprole

Emamectin
benzoate 5%SG@11 SC @ 48 gaiha 18.5% SC @30
gai‘ha gai’ha

Fig 1: Post treatment reduction (%) of H. armigera larval population over untreated control in different treatments

Bio-efficacy of broflanilide against spotted pod borer,
Maruca vitrata: One day before spray mean larval population
or live webs of three years average ranged from 4.61 to 5.10
per five plants in all treatments and difference was non-
significant among the treatments indicating uniformity of
insect population before treatment.

Five days after the spray, mean number of webs per five
plants varied from 0.97 to 3.75 indicating a significant
difference among the treatments (Table 2). Broflanilide 30%
SC @ 18.60 g.a.i/ha was recorded minimum number of webs
(0.97 / 5 plants) and it was on par with Broflanilide 30% SC
@ 12.60 ga.i/ha (1.09) and recommended pesticide

Chlorantraniliprole 18.5% SC @30 g.a.i/ha. Other two
recommended chemicals Emamectin benzoate 5%SG@11
g.a.i/na and Flubendiamide 35% SC @ 48 g.a.i/ha were
recorded 1.70 and 1.76 webs/5 plants and were at par with
each other next best to T2, T3 and T6. Broflanilide 30% SC
@6.6 g.a.i/ha recorded the 2.54 webs/5 plants and found to be
inferior over other tested dosages and treated checks.
Obviously untreated control recorded significantly highest
number of webs of 3.75 per five plants. The efficacy of
Broflanilide 30% SC at 18.60 g.a.i/ha and at 12.60g.a.i’ha
remained superior and maintained same trend even at 10 days
after spray.

Table 2: Comparative efficacy of Broflanilide 30% SC against Maruca vitrata infestin pigeon pea (webs /5 plants)

Treatment details PTC 5 DAT 10 DAT

2015 2016 2017 Mean 2015 2016 2017 Mean 2015 2016 2017 Mean

T1: Broflanilide 30% SC @6.6 4.06 7.70 2.88 4.88 1.93 3.33 2.37 2.54 1.55 1.80 1.48 1.61
g.a.ilha (2.13) (2.95) | (1.84) (2.30) (1.56)° | (2.08)° | (1.69)° | (1.77)¢ | (1.43)° | (L.67)° | (1.41)° | (1.50)

T2: Broflanilide 30% SC @12.6 3.68 8.32 2.79 4,93 1.03 1.30 1.06 1.09 0.10 0.67 0.97 0.58
g.a.i/lha (2.04) (3.05) | (1.81) (2.30) (1.23)2 | (1.52)* | (1.25)* | (1.24)* | (0.77)* | (1.29)* | (1.21)2 | (1.09)2

T3: Broflanilide 30% SC @18.6 3.97 7.76 2.98 4.90 0.87 1.00 0.94 0.97 0.07 0.33 1.01 0.47
g.a.ilha (2.11) (2.96) | (1.87) (2.31) (L17)2 | (1.41)2 | (1.20) | (1.27)* | (0.75)2 | (1.15)* | (1.23)* | (1.04)2

T4: Emamectin benzoate 3.78 7.33 2.73 4.61 1.63 1.90 1.57 1.70 0.67 0.87 1.05 0.86
5%SG@11 g.a.i’/ha (2.07) (2.89) | (1.80) (2.25) (1.46)° | (1.70)° | (1.44)° | (1.53)" | (L.07)° | (1.37)* | (1L.24)* | (1.22)*

T5: Flubendiamide 35% SC @ 3.83 8.66 2.82 5.10 2.07 1.66 1.56 1.76 1.03 0.67 1.09 0.91
48 g.a.ilha (2.07) (3.11) | (1.82) (2.25) (1.60)° | (1.63)® | (1.44)° | (1.55)° | (1.23)° | (1.29)* | (1.26)* | (1.26)°

T6:Chlorantraniliprole 18.5% SC 3.80 8.00 3.12 4.97 1.05 1.35 0.85 1.05 0.10 0.33 1.02 0.48
@30 g.a.i/ha (2.06) (3.00) | (1.90) (2.32) (1.25)2 | (1.53)® | (1.16)* | (1.30)* | (0.77)* | (1.15)2 | (1.24)* | (1.06)2

T7: Untreated check 3.93 7.90 3.03 4,95 3.71 4.90 2.64 3.75 2.93 2.90 1.99 2.88

) (2.11) (2.98) | (1.88) (2.32) (2.09)¢ | (2.43)¢ | (1.77)¢ | (2.09)¢ | (1.85)¢ | (1.97)° | (1.58)¢ | (1.79)¢

SEm(+) 0.23 0.14 0.10 0.09 0.05 0.08 0.04 0.05 0.04 0.10 0.04 0.04

CD at 5% NS NS NS NS 0.15 0.25 0.12 0.16 0.13 0.30 0.12 0.14

PTC: pre-treatment count, DAT: Days after treatment, * The larval count data is of average three sprays, values in parenthesis are V(x+1)
transformed, Similar letters in the columns don’t differ significantly by the DMRT (0.05),

The reduction of live webs over control after treatments was
highest in Broflanilide 30% SC @ 18.60 g.a.i/ha (73.6%) and
next dosage (T2) was very close to this treatment. The
performance of other three treated checks was also better in
per cent reduction of larval population (Fig.2). Similar kind of

efficacy of diamide pesticides like flubendiamide,
chlorantranili-prole + lambda-cyhalothrin on reducing the
percentage of attacked soy bean plants by M. vitrata was
reported by Grigolli et al. (2015) U1,
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73.6
69.6

34.1

69.0

57.9

54.8

Broflanilide 30%
SC@12.6 gaiha

Broflanilide 30%

SC @6.6 gai'ha SC @18.6 gaitha

Broflanilide 30%

Emamectin
benzoate
5% SG@11 gailha

Flubendiamide 35% Chlorantraniliprole
SC @ 48 gai'ha 18.5% SC @30
gai'ha

Fig 2: Post treatment reduction (%) of M. vitrata larval population over untreated control in different treatments

Pod damage by pod borers: The mean pod damage by above
mentioned pod borers of three years ranged from 6.66
(Broflanilide 30% SC sprayed at 18.60 g.a.i./ha) to 39.73%
(in untreated control) indicating variation in pod damage
percentage among treatments (Table 3). Significantly lowest
pod damage of 6.66 per cent was observed in Broflanilide
30% SC sprayed at 18.60 g.a.i./ha treated plot which was on
par with Flubendiamide 35% SC @ 48 g.a.i/lha (6.92%),

Broflanilide 30% SC @12.6 g.a.i/ha (8.16%) and Emamectin
benzoate 5%SG@11 g.a.i/ha (9.06%). The next best treatment
in registering pod damage was Broflanilide 30% SC
6.6g.a.i/ha (13.79%) which was significantly superior over
untreated check. Similarly the test insecticide performance at
higher two dosages and treated checks in reducing the per
cent pod damage over control was maximum (83-77%) and
next best was Broflanilide 30% SC @ 6.6 g.a.i/ha (Fig.3).

Chlorantraniliprole 18.5% SC @30 g.a.i/ha (7.44%),
82.0 83.2 826
77.2 813
65.3
Broflanilide 30% Broflaniide 30% Broflaniide 30% Emamectin Flubendiamide Chlorantraniliprole
SC @6 6gaiha SC@126gaiha SC@18.6 gaiha benzoate 35% SC @ 48 185% SC @30
5%SG@11 gavha gai’ha gai’ha

Fig 3: Reduction of per cent pod borer damage over untreated control in different treatments

Table 3: Influence of different insecticide sprays on per cent pod damage pod borer and yield of pigeon pea

Pod Damage (%) Grain Yield (Kg/ha) % Increase
Treatment details 2015 2016 2017 | Average | 2015 | 2016 | 2017 | Average | "M z:)er']‘tjrg‘l’er
T1: Broflanilide 30% SC @6.6 12.19 13.87 15.30 13.79 : : A A
g.ailha 036y | (21820 | (23.03p | (oreop | 27185 | 1055° | 1105% 1 9106 155
T2: Brofianilide 30% SC @12.6 . | 858 9.81 8.16 . . . .
caiha 6.08(14.26) | ;703 | (agosy | (1esep | 74281 | 1096 | 1256 | 10316 30.9
T3: Brofianilide 30% SC @18.6 | 729 6.85 6.66 } B } .
saiha 583(1397° | (1558 | (1sary | (1agey | 76963 | 1110° | 1205 | 10562 34.2
T4: Emamectin benzoate 10.35 8.92 7.90 9.06 a a b a
5%SG@11 g.a.iha as72p | @73sp | @e32¢ | (azsie | 0207 | 1082% | 1287% 1 10237 299
T5: Flubendiamide 35% SC @ 48 . 8.99 8.66 6.92 ; . . .
o 3100727 | (17gmn | a7a1) | (sosy | 76652 | 1084 | 12719 | 10405 32,0
T6:Chlorantraniliprole 18.5% SC ab 9.35 7.01 7.44 a a a a
930 g a iha 597 (1404® | 7 | (basy | (g3 | 746.96° | 1094 | 1208 | 10363 315
39.71 33.15 39.73
. C b C C (4
T7: Untreated check 4633 (4268F | 30000 | 3915y | (3007) | 48074 | 87%° | 1005 788.3 0.0
SEm(+) 1.54 1.45 1.45 1.34 32.28 | 27.00 | 2691 | 27.15
CD at5% 471 4.46 5.85 4.07 96.84 | 8321 | 7950 |  83.90
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Pigeon pea grain yield: In general the yield of pigeon pea
was better in the year 2016 and 2017 compare to 2015
harvested less grains in all the treatments was due to drought
(Table 3). Significantly highest seed yield of 1058 kg per ha
was recorded in Broflanilide 30% SC @ 18.6 g.a.i/ha and was
at par with Broflanilide 30% SC @ 12.6 g.a.i/ha (1031kg/ha),
flubendiamide 35 SC @48 g.ai/ha  (1040kg),
chlorantraniliprole 18.5%SC (1036kg) and emamectin
benzoate 5% SG @11g.a.i/ha(1023kg/ha). The next best
treatment was broflanilide 30% SC @ 6.6g.a.i/ha which
recorded 910 kg/ha and significantly lowest yield was
harvested from untreated check. The per cent increase in yield
over control in T2 to T6 was range between 30 to 34 while it
was comparatively less in T1.

There was no published information on efficacy of
Broflanelide against pod borers of pigeon pea indicating the
present investigations reports for the first time. However there
were lot of published information on bio-efficacy of green
chemistry molecules belongs to Anthranilic diamide group
(Chlorantraniliprole18.5% SC, Cyantraniliprole 10.26%w/w
OD) which was sister group of meta diamide (Broflanilide)
were reported by Rachappa et al. (2014) [**l against pod borers
of pigeon pea. According to Bhosale et al. (2009) EI,
chlorantraniliprole @ 30 g a.i/ha was the most effective in
controlling the, Helicoverpa armigera (Hubner) and Plume
moth, Exelastis atomosa (Wals.). Hannig et al. (2009) [
reported that chlorantraniliprole had a very high biological
activity on lepidopterans.

Cordova et al. (2005) ¥l against lepidopteron and Mishra
(2013) 11 against serpentine leaf miner. All above mentioned
authors found that diamide group insecticides were better
against tested insects population and their damage reduction.
Other diamides like flube diamide field efficacy was reported

http://www.entomoljournal.com

by Ameta et al. (2011) M where in flubendiamide 480 SC at
100 ml/ha caused significantly high reduction in pod borers
larvae, recorded minimum flower and pod damage and
significantly high seed yield compared to indoxacarb 14. 5SC
at 500 ml/ha and spinosad45 SC at 187. 5. Similarly
Sreekanth et al. (2014) *° reported that significantly lower
pod borer larvae, pod damage and Higher grain yield was
recorded in chlorantraniliprole 20 SC and flubendiamide 480
SC sprayed plots.

Effect of broflanilide on natural enemies

Natural enemies such as insect predatory spiders and
coccinellids were observed in all the experimental plots
during the trial period. The treatments of Broflanilide 30% SC
in all the three dosages did not have any significant effect to
reduce the predatory coccinellid and spider population as all
the treatments were on par with untreated control in both the
seasons (Table 4) indicating safety of tested chemicals to the
predators. However there was less population in all the
treatments during 2016 in all observation periods might be
due to less pest and other insects in the experimental arena.
The general reduction in coccinellid or predatory population
may be attributed to reduction of host density in the
insecticide treated plots and resultant congregation of more
number of predators in the untreated plots further reducing the
host number in untreated check. The reports of Rachappa et
al. (2015) 41, Misra (2013) 1% and indicates safety of diamide
group of insecticides to coccinellid predators which
corroborates with the present findings. Ameta et al. (2011) ™
reported that flubendiamide did not reduced natural enemies
population in field._Sreekanth et al. (2014) %1 reported that
both chlorantraniliprole 20 SC and flubendiamide 480 SC
were safe to natural enemies.

Table 4: Effect of different chemical treatments on natural enemies in pigeon pea ecosystem

Predatory Spiders/10 plants Coccinellids/10 plants
Treatment details PTC 10 DAT PTC 10 DAT
2015 | 2016 | Mean | 2015 | 2016 | Mean | ROC | 2015 | 2016 | Mean | 2015 | 2016 | Mean | ROC
, e
L B“’ﬂang'g"i/ﬁg/" SC@66 | 080 | 065 | 073 | 089 | 045 | 067> | 130 | 085 | 0.36 | 061 | 080 | 025 | 053 | 185
, e
T2 B“’ﬂan'gd:ifr?a/“ SC@126 | 80 | 058 | 069 | 081 | 055 | 068 | 117 | 088 | 035 | 062 | 074 | 026 | 0500 | 231
, {Lahe
T3 Bmﬂan'gd:ii?a/“ SC@186 | gy | 060 | 071 | 079 | 050 | 0.62° | 195 | 085 | 035 | 060 | 077 | 028 | 053 | 185
T4: Emamectin benzoate b
5980011 gaiha 079 | 057 | 068 | 083 | 053 | 068 | 117 | 083 | 039 | 061 | 0.79 | 0.30 | 055 | 154
, =
™ F'”be”d'zny?ﬁ]gs’ #SC@48 | g1 | 066 | 074 | 0.80 | 049 | 065> | 156 | 0.84 | 045 | 065 | 078 | 0.30 | 054¢ | 16.9
, L -
TB'Ch'Ora%g"g'g“gri‘;r'gl&s #SC | 091 | 055 | 073 | 082 | 051 | 0670 | 130 | 081 | 042 | 062 | 079 | 025 | 052 | 200
T7: Untreated check 093 | 060 | 077 | 0.94 | 060 | 0.772 | 0.0 | 083 | 045 | 0.64 | 0.91 | 0.39 | 0.65° | 0.0
SEm(+) 0.04 | 005 | 0.04 | 0.04 | 0.03 | 0.03 003 | 004 | 003 | 003 | 0.03 | 0.03
CD at 5% NS | NS | NS | 011 | 010 | 0.08 NS | NS | NS | 0.09 | 010 | 0.09

PTC: pre-treatment count, DAT: Days after treatment, ROC: Reduction over untreated check. Similar letters in the columns don’t differ

significantly by the DMRT (0.05).

Phytotoxicity
The data regarding phytotoxic effects such as injury on leaf
tips, leaf surface, necrosis, Epinasty, hyponasty, wilting and

vein clearing at 1, 3, 5, 7 and 10 days after spraying revealed
that Broflanilide 30% SC even at its higher dose did not show
any phytotoxicity on pigeon pea (Table 5).

Table 5: Phytotoxicity parameter score in Broflanilide 30% SC sprayed plots of pigeon pea

Phyto-toxicity (%)
Treatments Chlorosis Necrosis Wiltin | Vein clearing | Scorching Hyponasty Epinasty
0(5[10f(0|5[10] 0|5 ]10 0 5 10|/ 0[5]10|0[5]10[0] 5 10
T1. Broflanilide 30% SC @12.5¢g.ai/ha [0 |0 | 0 [0 |O0O]|] O | O] O | O 0 0 0 |0jO]J]O|O|O]JO]O]O 0
T2: Broflanilide 30% SC @25g.ai/ha [0/ 0| 0O |0O[O[ O | O] O] O 0 0 0 |0jO]J]O|O|O]JO]O]O 0
T3: Untreated Check 0jo0ojoOojojojoOo]JoO]joO]oO 0 0 0 ]0joO]JOjOjO]JO]O]O 0

Note: 0: On the day of spray, 5: 5" day of spray, 10: 10" of spray
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Conclusion

We can conclude from the present investigations that pigeon
pea crop foliar spray with Broflanilide 30% SC @ 12.6
g.a.i/ha at flowering stage and pod initiation stage was found
considerably effective to control pod borers. It was also
observed from the yield data that yield has been increased in
Broflanilide 30% SC treatments which was attributed to
effective control of the pod borers. Broflanilide 30% SC also
found to be soft against natural enemies exist in pigeon pea
ecosystem. Higher dose of Broflanilide 30% SC did not
produce any phytotoxic symptoms on pigeon pea crop
sprayed at different stages. Therefore, a novel and green
chemistry molecule belongs to Meta diamide group with very
site specific mode action it can be recommended @12.60
g.a.i/ha as a best insecticide to manage pod borers on pigeon
pea.
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