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ABSTRACT

American bollworm, Helicoverpa armigera is the foremost insect that negatively affected cotton
crops around the world. A field experiment was conducted at the Sedi-Salem area, Kafr El-Sheikh
Governorate,Egypt to assess the bioefficacy of emamectin benzoate 5 SG(EB)on cotton against H.
armigera.The tested pesticides were used as a foliar application under field conditions at the2019-
2020season.The experiment was designed in plots of 5 m x 5 m size using a randomized block design
(RBD) with seven different treatments.A pneumatic knapsack sprayer was used for foliar application of
tested pesticides. Three doses of EB @ 7, 11, and 15 g a.i./ha were evaluated against the pest under study.
Furthermore, endosulfan 35 EC, Proclaim®, Spinosad 45 SC, and an untreated blank were also included
in the field experiment. The findings concluded that 11 g a.i./ha of EB was the active dose for controlling
the larval population of H. armigera.This dose caused a 64.75% reduction of boll damage over an
untreated check at the end of observation in the field experiment. The yield ranged from 16.00 to 19.66
g/ha in all treatments.EB at 15 g a.i./ha was a very effective dose which was on par with the final results
of 11 g a.i./ha.Entirely EB treatments augmented seed cotton yield under field conditions as compared to
the control plot. The study demonstrates the potentiality of EB as an eco-friendly bioinsecticide against
the American bollworm.The effective doses of EB @ 11and 15 g a.i./ha should be used in the cotton field
to manage the infestation of H. armigera.
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INTRODUCTION

lepidopteran such as; Heliothis virescens, Plutella

Cotton (Gossypium spp.) provides the most
versatile fiber which accounts for about 50% of the total
fiber consumption in the world. The loss in cotton yield
reached 87% owing to agricultural insect pests (Abid et al.,
2020a). The bollworm complex consists of three
bollworms viz.,, American (Helicoverpa armigera,
Hubner), spotted (Earias spp.), and pink (Pectinophora
gossypiella). American bollworm, Helicoverpa armigera
(Lepidoptera: Noctuidae) is a dangerous pest of numerous
plant families producing losses of several billion dollars
annually (Abid et al., 2020a). American bollworm has
extensive hosts including most commercially grown crops.
This could be one of the reasons for the evolution of
resistance in this pest against different insecticides (Wang
and Qin, 2007). Chemical control is a rapid and consistent
manner for pest management, but there is an urgent need to
substitute older conventional insecticides with new ones to
protect the environment. Consequently, finding alternative
methods and compounds are recommended for the
sustainable management of H. armigera without causing
damage to the non-target organisms and the environment
(Abid et al., 2020b). Emamectin benzoate 5 SG (EB) is
one of the bioinsecticides confirmed to be greatly active
against lepidopteran insects (Moustafa et al., 2018; Temiz,
2020; Liu, 2021). EB belongs to the avermectin family of
16-membered macrocyclic lactones generated by the soil-
dwelling microorganism, Streptomyces avermitilis (Lopez
et al., 2010; Abid et al., 2020a). It is a promising
bioinsecticide for lepidopteran insect management.
Furthermore, this pesticide can manage several species of
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xylostella, Pseudoplusia includes, Spodoptera frugiperda,
Trichoplusia ni, Spodoptera littoralis, Spodoptera exigua,
and Mamestra Brassicae (Argentine et al., 2002, Firake
and Pande 2009; Bengochea et al., 2014; El-Sheikh, 2015;
Moustafa et al., 2016) with low toxicity to non-
Lepidopteran and most beneficial insects (Abid et al.,
2020a).

EB has mainly consisted of avermectin Bla (90%)
and avermectin B1b (10%) as mentioned by Mushtaq et al.
(1997). It is promoted in various formulations, but there is
a lack of data establishing the relative efficacy of these
formulations against lepidopteran insects (Abid et al.,
2020b). At the same time, to overcome the previously
mentioned problems, identification of effective doses with
higher insecticidal property and lower mammalian toxicity
that fits well in the integrated pest management concept is
important currently. One such new molecule, EB was
identified in 1984 and is a semi-synthetic derivative of
avermectin produced as fermentation metabolites of soil
actinomycetes Streptomyces avermitilis Burg., (Abid et al.,
2020a). It has both stomach and contact actions against the
tested pest. The HaNPV is mixed with spinetoram and EB
at lower doses of HaNPV for controlling H. armigera
(Abid et al., 2020b).

Keeping the above interpretations in mind, the
present research work was carried out to assess the
bioefficacy of emamectin benzoate 5 SG against American
bollworms, Helicoverpa armigera in the cotton ecosystem
under field conditions at the Sedi-Salem area, Kafr El-
Sheikh Governorate, Egypt.
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MATERIALS AND METHODS

Study site and experiment layout
A field experiment was carried out to evaluate the
bioefficacy of emamectin benzoate 5 SG (EB) as a foliar
application against American bollworm, Helicoverpa
armigera on cotton plants. The trial was carried out under
field conditions of the semiarid region during the 2019-
2020 season. The field experiment was conducted at Sedi-
Salem city, Kafr El-Sheikh Governorate, Egypt (Fig. 1).
The cotton field comprised of 355-270 m? (9.5 hectares)
was selected and divided into similar blocks with seven
treatments (Fig. 1). A randomized block design was used
in the field experiment during the cotton-summer season to
evaluate the bioefficacy of EB against American
bollworm, Helicoverpa armigera on cotton (Fig. 1). The
experiment area was divided into equal plots with seven
treatments replicated thrice using a randomized block
design (RBD). A pneumatic knapsack sprayer was used for
spraying the studied pesticides using 1000 liters of spray
fluid per hectare at 10 days intervals commencing from the
60" day after sowing. The field was leveled before seedbed
preparation. The soil was well prepared to be suitable for
germination process. Irrigation for germination was made
after every 5 days and after that at every 7-10 days break
based on the soil characteristics and climate conditions.
The materials adopted for the present study are
outlined below.
Properties of emamectin
Chemical name : Emamectin benzoate
Empirical formula CssHeiNO1s  (emamectin - Bia
benzoate) + CssHzoNO1s (emamectin Bi, benzoate)
Formulation : 5 SG
Molecular weight : B1 a: 1008.3; B 1b: 994.2
Colour/appearance : Light yellow granules
Melting point : 141 to 146°C
Content : More than 90%

Structural formula of emamectin benzoate
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Fig. 1. Field view at Sedi-Salem area, Kafr El-Sheikh
Governorate, Egypt for evaluation of
bioefficacy of emamectin benzoate 5 SG against
American bollworm, Helicoverpa armigera.

Treatments details
The tested insecticidal materials and their dosages were
as follows:

Dose

(Gram active Given

No Treatment ingredient per abbrevaition
hectare, g a.i./ha)

1  Emamectin benzoate 5 SG 7 EB1

2 Emamectin benzoate 5 SG 11 EB2

3 Emamectin benzoate 5 SG 15 EB3

4 Endosulfan 35 EC 350 ES

5 Proclaim®5 SG 11 Proclaim®

6 Spinosad 45 SC 75 SS

7 Untreated check - uUC

Method of assessment

The field observations on the larval population of
H. armigera were made. The infestation of bollworm in
green fruiting bodies (squares, flowers, and green bolls)
before each spray application and on 1, 3, 5, 7, and 10 days
after treatment (DAT) from five randomly tagged plants
per plot were done. Entirely interpretations on open boll
damage and locule caused by H. armigera were also
worked out at the time of harvest.
Yield and data analysis

The yield of cotton per plot was documented during
each picking and pooled to arrive at the total yield.
Furthermore, it was calculated to quintal per hectare and
exposed to statistical analysis. The reduction data
percentage of the H. armigera population in studied
treatments was exposed to randomized block design
(RBD) analysis of variance (ANOVA) and the mean
values were separated by Tukey’s HSD test. The values of
results were statistically analyzed using SPSS software,
and completed based on the procedures given by
Analytical Software (2005).

RESULTS AND DISCUSSION

Results
Larval population

The findings of the tested treatments during the
field study are furnished in Table 1. The plots treated with
EB2 (11 g a.i./ha) and EB3 (15 g a.i./ha) recorded a
significant decrease in the larval population of H.
armigera. The larval population of tested pest before
imposing treatments ranged from 1.96 to 2.25 larvae per
plant and crossed the economic threshold level (ETL) of H.
armigera. There was a major decrease in the larval
population after three days of treating with EB at different
doses, the lowest larval population was recorded in plots
sprayed with EB2 and EB3 (1.48 and 1.32 larvae/plant,
respectively) affecting > 50% reduction, followed by
standard insecticide (Proclaim®) (1.41 larvae/plant), SS (75
g a.i./ha of spinosad 45 SC) (1.54 larvae/plant) and the
highest larval population (1.80 larvae/plant) was identified
in the plots treated with ES (endosulfan 35 EC at 350 g
a.i./ha) whereas, UC plots (untreated check) recorded 3.00
larvae per plant. The minimum larval population (1.15
larvae/plant) was recorded in plots sprayed with EB3
affecting 69.12% of reduction, followed by Proclaim® and
SS that showed on par effect at 5 DAT. At 10 DAT, EB3
and EB2 registered 77.40 and 70.80% of reduction in
larval population, respectively, when compared to the non-
treated one (UC).
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Table 1. Number of Larva of H. armigera per cotton plant under different treatments of selected pesticides after

the first application.

Dose

Number of larva per plant*

Treatment — ( ai/ha) PTC 1DAT '?(%: 3DAT FEOOA))C 5DAT '?(%: 7DAT '%%: 10 DAT '?00/05
EB1 7 215 (11'4‘5%@ 4065 (f_fgc 46.66 (11.4‘})% 60.10 (fff)c 67.18 (11.452‘% 69.40
EB2 11 201 (f§52)a 4593 (11.4‘})‘3’@ 51.33 (11.'3227)@ 6557 (11'.217&;*) 75.75 (ﬁf(%b 70.80
EB3 15 19 (f§52)a 4593 (1l.§5z)a 55.66 (f'zl%a 69.12 (ffg)a 80.04 (f'zl%a 77.40
ES 350 200 (11'479% 29,67 (11.'5%% 40.00 &ggc 49.18 (11,'?1)(1 50.87 (f;‘;)d 50.60
Proclaim® 1 225 (fg’g)a 45.93 (11_-;"71)3 53.33 (11.-325@ 65.02 (11_'32(%b 74.24 (11.452‘;% 69.40
ss 75 1.96 (f_ff)b 34.95 (fff)b 49.00 (11.-33;.)2)@ 63.66 (11_'3226)b 72.96 (ffg)d 62.80
0o T ,o05 246 . 30m 3.66 4,66 5.00
(L72)° (1.90)° (2.03)¢ .27 .33

EB1: (Emamectin benzoate 5 SG), EB2: (Emamectin benzoate 5 SG), EB3: (Emamectin benzoate 5 SG), ES:(Endosulfan 35 EC), SS: (Spinosad

45 SC), UC: (Untreated control, PTC: (Pre-treatment count);

DAT: (Days after treatments), ROC: (Reduction over control), * Mean of three

replications; Values in parentheses are v X + 0.5 transformed values; In a column means followed by a common letter(s) are not significantly

different by DMRT (P=0.05)

After the second round of application, the plots
treated with EB3 registered 0.87 larvae/ plant at 3 DAT
followed by EB2 (1.06 larvae/ plant) and EB1(1.30
larvae/plant) which were in line with the plots treated with
SP. At 7 DAT, the treatment with EB3 was found to be

more operative registering 0.55 larva/plant whereas,
untreated control recorded the highest population of 5.45
larvae per plant. At 10 DAT, the cotton plants sprayed
with EB2 and EB3 reduced 90.31% and 93.96% over the
untreated check, respectively (Table 2).

Table 2. Number of Larva of H. armigera per cotton plant under different treated pesticides after the second

application.
%
Treatments g?jﬁa) pTc 1DAT ROC  3par N;gger 0; I;:\/? perng)l?:nt 7paT  ROC jopar ROC
gal (%) (%) (%) (%) (%)
13 130 127 093 0.66
EBL 7187 5. 732 e 7560 i, 7666 i 8293 (. 7.9
EB2 11 200 (113?% 7450 (11,'35?)b 80.11 (ffg) 82.77 (ffg’) 86.60 (8932) 9031
EB3 15 207 (11_-53)3 7470 (f'fg)a 83.36 (f-fg)a 86.48 (fg’f)a 90.27 (8'9313)a 93.96
259 2.30 222 180 1.70
ES 350 260 70 4921 (fope 5684 ([E5s 5888 (uos 6697 ([, 6892
— 154 115 106 087 0.73
Proclaim 11 2.07 (L42)p 70.00 (L27) 78.79 (1.25)0 80.37 (116)° 84.22 (110) 86.65
160 132 120 1.00 087
ss 55 213 (fap 6882 aow 7546 i TITT ign. BLES  [pm 8427
5.10 533 5.40 545 547
uc - 500 543y (2.53) @257y (2.63)° @67 -

PTC: (Pre-treatment count); DAT: (Days after treatments),

ROC: (Reduction over control), *:(Mean of three replications); Values in

parentheses are v/ X + 0.5 transformed values; The values followed by a common letter(s) are not significantly different by DMRT (P=0.05)

Damage to green fruiting bodies

The damage percentage due to H. armigera before
striking treatments varied from 15.30 to 17.44% per plant
(Table 3). On 3 DAT, there was a significant reduction in
damage after the first round of application. The lowest
damage was verified in EB3 (9.85%) followed by
Proclaim® which was consistent with EB2. Among the
insecticidal treatments, the highest boll damage (17.36%)
was notified in plots treated with ES. After the first round
of application, the highest reduction (72.09%) was
documented in plots treated with EB3, followed by EB2
(64.90%). After the second round of application, the
treatment with EB3 showed a mean reduction of 66.97% of
damage over untreated check followed by EB2 (64.75%),
Proclaim® (63.26%), EB1 (60.39%), and SS (61.60%)
(Table 4).

Loss at the harvest time

After first picking, the lowest boll damage (4.43%)
was detected in treatments sprayed with EB3, followed by
EB2 (5.88%), Proclaim® (10.33%), and SS (10.53%)
(Table 5). Among the insecticidal treatments, the highest
damage (14.43%) was discovered in plots treated with ES.
After four pickings, the mean reduction in boll damage was
high (83.21%) in plots treated with EB3, followed by EB2
(80.60%). Regarding the locule damage, the plants treated
with EB1, EB2, and EB3 registered 68.82%, 83.51%, and
84.78% of reduction, respectively (Table 5) while
Proclaim® and SS documented 67.31% and 68.29% of
reduction, respectively. But the highest mean value
(14.31%) of locule damage was identified in plots treated
with ES, followed by treated plots with EB1 (10.51%).

681



Mariam M. Morsy

Table 3. Percentage damage per cotton plant caused by the studied pest on green fruiting bodies of cotton after the
first application.

Treatments D(_)se Damage per plant (%)*
(gai/ha) _PTC ___ 3DAT 5DAT 7DAT 10DAT ___MEAN _ROC (%)

EB1 7 17.16 (213 ';3:1)0 é&fsz)b (f;g‘;b (2135;& 1346 58.12
EB2 11 17.44 (Zléjgb (1§j§g’)ab (fglsg)b (Zlgfsz)a 1128 64.90
EB3 15 16.47 (1%22)& (186'.152)a (1%.%32)& (1%.8252)a 8or 7209
ES 30  17.25 (leggd (213?55) (211'311)0 (215?52) 1731 4614
Proclaim® 11 15.30 (Zléfgs)b (11317& (f;gg)b (212‘."231(;@ 1211 6232
ss 75 16.73 (121.'7‘;?@ (fgg‘g)b (fg,lg%b (212‘."238% 1185 6313
ue R e

PTC: (Pretreatment count); DAT: (Days after treatments); ROC: (Reduction over control), * :(Mean of three replications); Mean values
followed by a common letter(s) are not significantly different by DMRT (P=0.05).

Table 4. Influence of emamectin benzoate treatments against H. armigera on green fruiting bodies of cotton after
the second application

Treatments Dose Per cent damage per plant*
(gaihad) — PTC 3DAT 5DAT 7DAT ___ 10DAT ___MEAN __ ROC (%)

1551 14.06 10.83 9.3

EB1 ! 19.50 (318 (2202° (1920 (17.78)* 1243 60.39
14.26 13.10 10.10 750

EB2 11 1850 goip @iz (s (1boy 1124 64.75
13.16 1201 9.16 7.16

EB3 15 17.02 (QL27F  (2028F  (1761pF (15528 10.37 66.97
17.00 14.83 12.16 10.66

ES 350 20.20 Qi @y (ol (1906 13,66 56,51

) 13.66 1336 1083 9.16

Proclaim® 11 18.80 (21.69)° (2144 (19.21)° (17.62)" 11.57 63.26
14.44 13.66 1123 9.66

SS 75 19.27 (22300 (2169 (1958  (18.11) 12.24 61.60

e ] 2630 29.16 3048 32,00 34.00 a1 ]

(32.68)° (33.48)° (33.78)° (34.78)f
PTC: Pretreatment count; DAT: Days after treatments; ROC: Reduction over control, * Mean of three replications; In a column, means
followed by a common letter(s) are not significantly different by DMRT (P=0.05).

Table 5. Effect of emamectin benzoate 5 SG on damage caused by H. armigera to bolls and locules at the time of

harvest .
Pickings; Damage (%)
Treatment Boll Locule
i T i IV Mean ROC (%) | T i IV Mean ROC (%)
1244 1255 1295 1457 943 958 1048 1258
EB1 (2066)! (20750 (21.10r (2244 312 6096 769 (1803 (1889r (2077 101 6882
588 507 660 857 450 557 444 577
EB2 (1402 (1301 (1488 (1702 ©%2 8960 (15005 (1365 (1216 (1389 07 8351
443 423 643 747 437 507 423 507
EB3 (1216 (1187 (14697 (1586 >0 82 (1506 (13010 (1187 (301 468 8478
1443 1423 1843 1567 1243 1158 1548  17.78
ES (2233 (2216) (25437 (23320 009 933l oneev (19800 (23.16) (2404 1431 5346
) 1033 1123 1173 1197 873 954 1028 1168
®
Proclaim® 15761 (1958 (2003 (024p L 6634 4799w (17900 (s70p (1908p 1005 67381
1053 1103 1143 1157 837 918 1008 1138
S5 (1894 (19.40¢ (19760 (19.88p ‘114 685 ige1p (1763p (18510 (g7 O 6829
3093 3253 3343 3757 2563 3345 3094 3148
uc (33.79) (3478) (3533F (37.80¢ 01 T (3042 (3535¢ (3380 (3413 00 -

ROC: (Reduction over control), Arc sine transformed values are in parentheses; The values followed by a common letter are not significantly
different by DMRT (P=0.05)

Effect of emamectin benzoate 5 SG on cotton yield treated with EB3 which was in agreement with EB2 (19.35

The cotton yield was dramatically higher in entirely  ¢./ha) followed by the standard Proclaim® (18. 54 g./ha)
the treated insecticides than the untreated ones (UC). The and SS (17.69 g./ha). In the untreated control, the seed
highest yield of 19.66 g./ha was obtained in the plots  cotton yield was 12.00 g./ha (Table 6).
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Table 6. Effect of the treated pesticides on the yield of

cotton
Increase in
Kapas  Kapas .
Treatment Dose Yield Yield yield over the
(gai./ha) (Kg lploty*  (q./ha) untreated
' check (%)
EB1 7 4.65 16.00¢ 3333
EB2 11 4.83 19.35% 60.83
EB3 15 4.90 19.66% 63.33
ES 350 3.80 15.20° 26.66
Proclaim® 11 4.63 18.54° 54.33
SS 75 4.40 17.69° 46.66
ucC - 3.00 12.00f -

* :(Mean of three plots; the mean values tailed by a common letter(s)
are not significantly different by DMRT (P=0.05)

Discussion

Unselective use of insecticides has opened a new
era of eco-friendly insecticides having novel modes of
action with higher bioefficacy against target insects. One
such insecticide is emamectin benzoate that belongs to the
avermectin group. This novel group showed increased
efficacy against lepidopteran caterpillars. Henceforth,
detailed field studies on cotton were conducted during the
2019-2020 season. The results on the bioefficacy
assessment of emamectin benzoate 5 SG (EB) against H.
armigera in cotton are discussed hereunder.
Bioefficacy of emamectin benzoate 5SG against cotton
bollworms

The findings of the studied field experiment on
cotton revealed that EB affected a marked reduction in the
damage caused by H. armigera. The treatment with EB3
recorded a 93.96% of reduction of bollworms. This dose
(15 g a.i./ha) was in agreement with EB2 (11 g a.i./ha). The
higher dose was topmost to all other treatments. EB2
reduced 70.80% of Helicoverpa armigera larvae at the end
of the first spray, and 90.31% at the end of the second
spray. This may be due to the initial activity of the active
ingredient for the selected pesticides on the target pest and
its residual activity (Mulrooney and Elmore, 2000). These
results are in line with those reported by Prakash and
Tomar (2009). Brevault et al. (2009) stated that EB 5 EC
@ 10 g a.i/ha was effective causing 85.40% of mortality
against fifth instar larvae of H. armigera in cotton.
According to Achallke et al. (2009), EB 5 SG @ 12 ¢
a.i/lha was effective in suppressing larval population and
boll damage caused by H. armigera on cotton. Parallel
findings were concluded by Gupta et al. (2005), Sontakke
et al. (2007), Srinivasan et al. (2007), Kulkarni and Adsule
(2007), and Raghuraman et al. (2008). Likewise, the lower
dose of EB1 caused an 87.93% of reduction of H.
armigera larvae after the second spray in the experiment.
Similar findings were reported for foliar application at the
lower dose of EB 5 SG @ 6.75 g a.i/lha which was effective
in controlling the H. armigera on cotton (Gaikwad et al.,
2009). This shows that EB is effective even at lower doses.
Singh and Chander (2009) found that the plots treated with
EB 5 SG @ 9.8 g a.i/ha reduced the bollworm damage and
increased the seed cotton yield.

In EB treated plots, the mean reduction in damage
to bolls by H. armigera at each picking varied from 60.96
to 83.21% in the field experiment. Likewise, it was in the
range of 68.82 and 84.78% in the experiment. Similar
outputs were also described by Gaikwad et al. (2009) with

foliar application of EB 5 SG @ 6.75 g a.i/ha which was
effective in controlling the bollworms and reducing shed
material, locule infestation, and bad kappas. Raghuraman
et al. (2008) found that the plots treated with EB 5 EC
@119 a.i/ha were effective in reducing the boll damage.
According to Udikeri et al. (2004) EB 5 SG at 11 g a.i./ha
verified significantly less damage to fruiting bodies
(4.17%). Ishaaya et al. (2002) found that EB 5 SG at 25
mg a.i./l registered 90% suppression of H. armigera larvae
up to 28 days after treatment (DAT) on cotton.

In the studied field experiment, the standard check
SS reduced the incidence of H. armigera population by
84.27% in the field experiment. Aghav et al. (2009) stated
that foliar application of spinosad 45 SC @ 168 g a.i./ha
was found to be effective in suppressing the larval
population of H. armigera. The foliar application of SS
pesticide reduced the H. armigera infestation up to
61.60%. Bheemanna et al. (2008) also reported that
spinosad 45 SC @ 759 a.i/ha decreased the bollworm
damage. Singh and Chander (2009) and Gaikwad et al.
(2009) found that plots treated with spinosad 45 SC @ 75g
a.i./ha had reduced bollworm damage. Sheeba Jasmine
(2005) reported a 71.0 - 71.8% reduction of cotton
bollworms in spinosad treatments. Dandale et al. (2001)
demonstrated that spinosad 45 SC at 75 g a.i./ha registered
minimum infestation (3.62%) of bollworm complex on 14
DAT, as against 14.8% in untreated check. These results
were also in agreement with those reported by Kharboutli
et al. (1999), Agi et al. (2000), Brickle et al. (2000),
Johnson et al. (2000), and Vadodaria et al. (2001). Several
workers studied the efficacy of spinosad against H.
armigera in crops like black gram (Patil et al. 2008),
dolichos bean (Rekha and Mallapur, 2007), chickpea
(Sidde Gowda et al., 2006; Raghvani and Poshiya, 2006),
chilies (Shobanadevi, 2003) and tomatoes (Suganyakanna
etal., 2005).

Efficacy of Proclaim® against H. armigera agreed
with EB1 treatment recording 86.65% reduction of H.
armigera larval population in the field experiment. This
conforms with the findings of Duraimurugan et al. (2007)
who stated that spraying of Proclaim® at 11 and 95 g
a../ha listed the highest reduction (84.60%) of the H.
armigera larval population. Proclaim® 5 SG at 7.5 g a.i./ha
was found more effective against brinjal shoot and fruit
borer, Leucinodes orbonalis Guenee (Stanley et al., 2007).
Proclaim® @ 200 g a.i/ha (Balikai and Patil, 2007) and
119 a.i./ha (Kulkarni and Adsule, 2007) were found to be
effective against grapevine thrips. Prasad Kumar and
Devappa (2006) reported that Proclaim 5 SG at 200 g
a.ilha was effective against cabbage diamondback moth
and brinjal shoot and fruit borer.
Effect of emamectin benzoate 5 SG on yield of cotton

Seed cotton yield was increased in all plots treated
with EB1, EB2, and EB3 and the yield ranged from 16.00
to 19.66 g./ha in the experiment. This indicates the
effectiveness of EB in controlling the H. armigera of
cotton which results in higher yield. Similar results with
foliar application of EB on cotton at 11 g a.i./ha recording
higher yield (24.74 qg./ha) were reported by Gupta et al.
(2005), Prakash and Tomar (2009) (15.65 - 16.42 g.ha),
Singh and Chander (2009) (21.53 g./ha), and Srinivasan et
al. (2007) (19.54 g./ha). The standard check of spinosad 5
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SC at 75 g a.i./ha recognized a 17.69 q./ha in the
experiment. Similar findings were achieved by Prakash
and Tomar (2009) who found that spinosad 5 SC at 75 ¢
a.i./ha treated plots recorded 1612 kg/ha in cotton. Sheeba
Jasmine (2005) recorded 16.5 to 19.5 g./ha in abamectin
treated plots against cotton bollworms. Udikeri et al.
(2004) reported that EB 5 SG recorded a yield of 15.93
g./ha.

CONCLUSION

Bioefficacy of emamectin benzoate 5 SG (EB) was
evaluated on the cotton crop at certain doses (7, 11, and 15
g a.i./ha) against Helicoverpa armigera. Moreover, the
field experiment included the following treatments:
endosulfan EC @ 350 g a.i./ha, Spinosad SC @ 75 g a.i.
ha, Proclaim® @ 11 g a.i. ha', and untreated control. The
treated dose (11 g a.i. ha') of EB was very operative in
checking the damage caused by H. armigera. This dose
reduced boll damage (64.75%) at the end of observation in
the field experiment. The yield of cotton ranged from 16.00
to 19.66 g./ha in whole treatments of EB. Specifically, EB
@ 15 g a.i./ha was a very operative dose which was on par
with EB @ 11 g a.i./ha. The obtained findings in the
current paper indicate that EB is an eco-friendly potent
compound for controlling H. armigera. This compound is
a promising material that may be used as substitute
components instead of the harmful conventional
insecticides in the integrated pest management programs.
In conclusion, the present results suggest that the
recommended doses of EB (EB2 and EB3) could be
applied for the destruction of the tested larvae under field
conditions.
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