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INTRODUCTION

ABSTRACT

A field experiment was conducted at INKVV, DHRTC farm during 2014 and 2015 to
evaluate the effectiveness of imidacloprid and Thiamethoxam, used as seed treatment
against the sucking pests of soybean crop. In this experiment numbers of sucking
pests were counted at seven days interval starting from 20 days of sowing till five
weeks after first observation. The number of jassids and white flieswere counted from
top three and two middle |eaves of randomly selected 5 plantsin each plot. Thewhitefly
population was comparatively higher than that of jassids. The overall effect of
insecticidal treatments at all the six intervals on sucking pest population revea ed that
all thetreatments were found effectivein comparison to untreated check. The treatment
of Imidacloprid 600 FS @ 1.50 g. a.i. /kg seed followed by Imidacloprid 600 FS @ 0.75
0. ai. /kg seed was found most effective against the early sucking pests on soybean.
Thetreatment of Thiamethoxom 70 % WS @ 2g/kg seed was least effective against the
sucking pests. All the insecticidal treatments increased the yield of soybean seed
significantly over the control. The highest seed yield was obtained from the treatment
of imidacloprid 600 FS @ 1.50 g. a.i. /kg seed.

How toview paint thearticle: Mishra, SK., Gupta, Vikasand Saraf, R.K. (2017). Bioefficacy
of neonicotinoid insecticide as seed treatment against early sucking pests of soybean crop.
Internat. J. Plant Protec., 10(2) : 275-280, DOI : 10.15740/HAS/I JPP/10.2/275-280.

with production of 11.64 million tones and productivity

Soybeanisamajor oil seed crop of world grownin
an area of 103.29 million hectares with production of
251.47 million tonnes and productivity of 2430 kg/ha
(Anonymous, 2012). Itisnow the second largest oilseed
cropinIndiaafter groundnut. Intheworlditiscultivated
mainly in USA, China, Brazil, Argentina and India. In
India, it isgrown over an area of 10.02 million hectares

of 1161 kg/ha (Anonymous, 2015). The average
productivity of soybean crop isquitelow dueto anumber
of abiotic and biotic stresses, e.g. non-adoption of
improved technology and cultivation in marginal lands
having low fertility. In addition, the insect-pests and
diseases also cause heavy damageto theyield potential
of soybean crop. The soybean cropisdamaged at various
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TableA : List of test insecticides against early sucking pest on soybean

Treatment No. Treatment details Dose g/kg seed
T, Thiamithoxam 70% WS 29

T, Thiamithoxam 70 %WS 49

Ts Imidaclorprid 600 FS (Gaucho 600 FS) 0459

Ty Imidaclorprid 600 FS (Gaucho 600 FS) 0649

Ts Imidaclorprid 600 FS (Gaucho 600 FS) 0.759

Ts Imidaclorprid 600 FS (Gaucho 600 FS 15¢9

T, Untreated check

stages of plant growth by a number of insect-pestsviz.,
jassid (Amrasca biguttula Ishida), white fly (Bemisia
tabaci Genn.), girdle beetle (Oberia brevis S.), tobacco
caterpillar (Spodoptera litura), green semilooper
(Plusia orichalcea Fab.), Pod borer (Helicoverpa
armigera Hub.) etc. The chemical control viasoil / foliar
application hasitslimitation such ashigh cost, selectivity,
affect on target organisms, development of pest
resistance, resurgence of pests, pollution of food and
feed, health hazards, toxicity towards plants and
animals, environmental pollution etc. (Rahman et al .,
2008). To overcome these problems, it has now
become imperative to minimize the use of insecticides
for controlling the pest by way of adoption of other
methods|ike seed treatment. Seed treatment isahighly
progressive and demandable technology for
management of various crop pests (Taylor et al., 2001
and Magalhaes et al ., 2009). Neonicotinoids have high
activity against sucking insects such as aphids and
against chewing pests such as beetles and some
Lepidoptera (cutworms, for instance). These
chemicals are highly systemic in the plant roots and
new |eaf tissues and can be used for several purposes,
especially as seed treatment. Seed treatment refers
to the exposure of the seedsto certain agents physical,
chemical or biological which are not employed to
make the seeds, pest or disease free only but treated
to provide the possibility of pest and disease control
also, when needed during germination and emergence
of young plant and early growth of the plant (Forsberg
et al., 2003). Seed treatments have played and are still
playing apivotal rolein sustainable crop productionwhich
isalso evidenced from the history of mankind. Keeping
thisin view, study were undertaken to test the bio-efficacy
of neonicotinoid insecticides (imidacloprid and
thiamethoxam) as seed treatment against early sucking
pest of soybean crop.

MATERIALANDMETHODS

The field experiment was laid out during the year
2014 and 2015 in aRandomized Block Design with three
replication having plot sizeof 5x 5mat INKVV, DHRTC
Farm, Garhakota, district- Sagar (M.P.). Thecultivar JS-
335 were sown on 28" June, 2014 and 30" June, 2015
with all the recommended packages of practices were
followed in establishing plants. Different treatment
comprising of seven insecticides including untreated
check were used as seed treatment against sucking pests
of soybean (TableA). 1 ml of product wasmixedin5ml
of water and this product slurry was distributed over the
wallsof aplastic bag. Seedswere placed in the container
which was sealed and shaken for 3 minutes to coat seed
uniformly with the insecticide slurry. The seeds were
than placed in paper towelsand allowed to air dry before
sowing. The observations on numbers of sucking pests
were counted at seven days interval starting from 20
days of sowing till five weeks after first observation.
The number of jassids and white flieswere counted from
top three and two middl e leaves of randomly selected 5
plantsin each plot.

RESULTSAND DISCUSSION

Study was carried out during the Kharif season of
2014 and 2015 at JNKVV, DHRTC farm to evaluate
the bio- efficacy of Imidacloprid 600 FS and
Thiamethoxom 70 WS as seed treatment against
incidence of sucking pests ( jassids + white fly) at the
early growth stage of the crop. Sucking pest complex is
a serious menace for soybean production, therefore,
different doses of Imidacloprid and Thiamethoxom along
with standard check. Observation recorded from 2-3 | eaf
stage at weekly interval for 35-40 days. Observations
recorded comprised of nymph and adult count on five
leaves (top 3 and middle 2 leaves per plant) from
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randomly selected five plants per plot. Data presented
in Table 1 and Table 2 for first observation on twenty
five days after seed treatment indicated that all the

insecticidal treatment were significantly superior over
the untreated control. However, the significant difference
existed among the treatments. The sucking pest

Tablel: Efficacy of insecticides as seed treatment against sucking pests of soybean during 2014

Mean population of sucking pests (Jassids and white fly)

Treatments Dosage o 7.0014  29-7-2014 o 28 1982014 2682014 SN2 ;}ﬁ;

Thiomethoxom 2milkg 8.25 11.25 1450  17.75 14.10 16.60 1374 1210

70%WS (2.95) B4 (387 (42 (382 (4.13)

Thiomethoxom 70%  4ml/kg 8.10 1115 1430 1750 14.30 15.90 1354 1250

WS (2.93) B4l)  (384) (428  (389) (4.04)

Imidacloprid 600 FS ~ 0.45g 6.55 10.80 1300 1505 1380 10.30 1158 1380
(2.65) (336) (367 (394 (379 (3.28)

Imidacloprid 600 FS ~ 0.60g 6.00 6.60 980 1125 10.90 8.80 889 1470
(2.54) 266) (3200 (342  (337) (3.04)

Imidacloprid 600 FS ~ 0.75g 335 5.40 585 670 8.00 750 613 1615
(1.96) @42  (251) (268)  (291) 2.82)

Imidacloprid 600 FS ~ 1.50g 3.10 5.25 560 630 830 7.20 595  17.10
(1.89) 239  (246) (260)  (2.99) @.77)

Untreated control . 10.15 14.05 169 1870 15.60 18.10 1558 1140
(3.26) (B8)  (417)  (438) (401 (4.31)

SE.+ 0013 0014 0006 0008 0.009 0.007 0.036

C.D. (P=0.05) 0.040 0.043 0018 0024 0.029 0.020 0.111

* Average mean of three replications

Figurein parentheses are +/x + 0.5 transformed values

Treaments Dosage 20-7- 27-7- 38 10-8- 17-8- 24-8 Seasonal Yidd

015 2015 2015 2015 2015 2015 mean g/ha

Thiomethoxom 70% WS 2g/kg 975 12.35 14,20 11.25 13.60 13.90 1237 13.05
(4.47) (358) (383) (3.42) (3.75) (3.79)

Thiomethoxom 70% WS 4g/kg 950 11.55 14.05 10.60 12.15 12.70 1189 1340
(3.16) (3.47) (381 (333 (355) (363)

Imidadoprid 600 FS 045 800 11.05 13.70 10.10 11.90 12.30 1117 14.10
(2.91) (3:39) (376 (325 (352) (357)

Imidadoprid 600 FS 0.60 780 8.30 12.60 9.70 11.30 11.80 1025 14.80
(2.88) (2.96) (361) (3.19) (343) (350)

Imidadoprid 600 FS 0.75 435 7.80 11.50 9.40 10.20 11.15 9.15 16.25
(220 (2.88) (3.46) (3.14) (3.27) (341)

Imidadoprid 600 FS 150 385 6.40 9.90 8.30 10.70 10.90 8.25 17.20
(2.08) (262) (322) (2.96) (334) (337)

Untreated control - 11.45 12.90 14.50 12.50 14.40 16.30 1367 12.60
(3.45) (3.66) (3.87) (3.60) (3.86) (4.09)

SEx 0.006 0.022 0.005 0.007 0.016 0.022 0.106

C.D. (P=0.05) 0.017 0.067 0.015 0.020 0.049 0.070 0.034

* Average mean of threereplications
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popul ation ranged from 3.10 to 10.15 and 3.85 to 11.45
per plant during Kharif 2014 and 2015, respectively. The
minimum number of sucking pests was recorded in
treatment of Imidacloprid 600 FS @ 1.50 g.a.i./kg seed
was significantly superior over the remaining treatments
and was most effective against the sucking pests. The
maximum number of sucking pests was recorded in
untreated check. One week after the first observation,
the minimum sucking pest population (5.25) recorded in
the treatment of Imidacloprid 600 FS @ 1.50 g.a.i./kg
seed followed by treatment of Imidacloprid 600 FS @
0.75 g.a.i./kg seed which provided 5.40 sucking pest
population per plant and both treatment were found
significantly superior over other treatments but at par
with each other during 2014. In 2015, the sucking pest
population ranged from 6.40 to 12.90 per plant. Two
weeks after the first observation, the population of
sucking pestsranged from 5.60t0 16.90 and 9.90 to 14.50
per plant during 2014 and 2015, respectively. Imidacloprid
600 FS @ 1.50 g.a.i./kg seed continued to express its
supremacy over other treatments in controlling the
sucking pests. It was significantly superior over rest of
the treatments. Three weeks after the first observation,
the sucking pest population ranged from 6.30 to 18.70
and 8.30 to 12.50 sucking pests per plant during 2014
and 2015, respectively. Like the previous observations,
plot treated with Imidacloprid 600 FS @ 1.50 g.a.i./kg
seed with 6.30 and 8.30 sucking pests per plant was
least infested by sucking pests. It was significantly more
effective than the remaining treatments. Observation
taken on fifth week revealed that the minimum number
of sucking pest population was recorded in the plot
treated with Imidacloprid 600 FS @ 0.75g.a.i./kg seed
.ranged from 8.00 to 15.60 and 10.20 to 14.40 sucking
pests per plant during 2014 and 2015, respectively.
Imidacloprid 600 FS when applied @ 1.50 g.a.i./kg seed
continued to exhibit its superiority over other treatments
in controlling the sucking pests. Inthe sixth week, it was
noticed that the effect of seed treatment was diminishing
asisindicated by increasein pest populationin treatments
of thiamethoxom and untreated check during 2014. The
data recorded in the sixth week showed that sucking
pest popul ation per plant ranged from 7.20 to 18.10 and
10.90t0 16.30 during 2014 and 2015, respectively. Based
on seasonal mean, the overall effect of insecticidal
treatments at all the six intervals on sucking pest
population revealed that all the treatments were found

effective in comparison to untreated check. The
treatment of Imidacloprid 600 FS @ 1.50 g.a.i. /kg seed
followed by Imidacloprid 600 FS @ 0.75 g.a.i. /kg seed
wasfound most effective against the early sucking pests
on soybean. Thetreatment of Thiamethoxom 70 WS @
2g/kg seed was | east effective against the sucking pests.
Thepresent results agreed fully with the previousfindings
of many investigators who evaluated the efficacy of
neonicotinoid insecticide used as seed treatment against
early sucking pests of different crops. Lind et al. (1998a
and b) reported that Imidacloprid is a broad-spectrum
insecticide that kills most insect species. The present
findings are in accordance with Abbas (1999) who
reported that seed treatment with imidacloprid 70 WS
was highly effective against the |eafhopper population
and it offers protection upto 60 DAS against sucking
pestsin groundnut. Dandale et al. (2001); Satpute et al.
(2001); Vadodaria et al. (2001); Aioub et al. (2002);
Dhandapani et al. (2002); Kannan et al. (2004);
Mohapatra and Sahu (2005) and Bhosle et al. (2009)
reported that seed treatment with imidacloprid proved
most effective in protecting the crop from sucking pest
complex in cotton. Dey et al. (2005 ) and Sinha and
Sharma (2007) reported that imidacloprid provided
effective control of early sucking pest complex such as
aphids, leafhoppers, thripsand whiteflies at 25 days after
sowing in okra. EI-Naggar (2006) reported that
imidacloprid as well as thiamethoxam were effective
against thripsfor 7 weeksafter planting . EI-Dewy (2006)
revealed that i midacl oprid aswell asthiamethoxam had
relatively fast initial effects with long residual action
against thrips and immature stages of whitefly, with a
moderate effect on jassids and adults stages of whitefly
The present results are in conformity with the earlier
reports.

Effect of insecticides on the yield of soybean:
Perusal of the data of soybean seed yield for two
years presented in Table 1 and 2 revealed that all the
insecticidal treatments performed significantly better than
control. The highest seed yield of 17.10 g/haand 17.20
g/hawas obtai ned in the plotstreated with Imidacloprid
600 FS @ 1.50 g.a.i./kg seed in 2014 and 2015,
respectively. The minimum seed yield of 12.10 g/hawas
obtained in the treatment of thiomethoxom 70WS @ 29
1 kg seed, followed by 12.50 g/hain thiomethoxom 70WS
@ 4g/kg seed in comparison to 11.40 g/hain control
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during 2014, whereas, 13.05 and 13.40 g/hawas obtained
inthe respective treatmentsin comparison 12.60 g/hain
control during 2015. The present findings are in
accordance with Netam et al. (2013) who reported that
Imidacloprid 600 FS when applied as seed treatment at
therate of 0.75 g. a.i/kg seed was most effective against
the sucking pests of soybean upto four week of seed
germination. Patil et al. (2008) also confirmed efficacy
of new formulation of thiamethoxam 500 FS against the
sucking pests. Further, they also opined that it could bea
better option for the management of the sucking pests
duetotheir safety to natural enemiesand systemic action.
Seed treatment formulations of thiamethoxam and
imidacloprid have not only been accepted by thefarmers
and seed companies but also have occupied prime
positionin theintegrated pest management and insecticide
resistance management programmes (Anonymous,
1997).
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