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Neo-nicotinoids and newer insecticides : A
biorational approach for managing sucking pests of
groundnut

B NARESHKUMAR E. JAYEWAR, MILIND M. SONKAMBLE AND SADASHIV
S. GOSALWAD

SUMMARY : Field experiments were conducted during Kharif season of 2010-11, 2011-12 and 2012-13
to evaluate the bioefficacy of newer insecticides (chlorantraniliprole, flubendiamide, spinosad,
emamectin benzoate, thiodicarb, fipronil, acetamiprid and thiamethoxam) with conventional insecticides
(profenophos, quinalphos, acephate, and chlorpyriphos) against leafhopper and thrips in groundnut.
The experiments were conducted in a Randomized Block Design with eight treatments and three
replications. The results revealed that the maximum pest control was observed in thiamethoxam 25 WG
(200 g/ha) and acetamiprid 20 SP (100 g/ha) and these chemicals also found safe to natural enemies
compare to other chemicals, 2010-11, 2011-12 and 2012-13, respectively.
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cultivation, the productivity is quite low
compared to that of USA, China, Argentina
and Indonesia (Anonymous, 2005). There are
many reason for low productivity of groundnut
like attack of pests and diseases. Among pest
Groundnut crop is attacked by about 100
species of insect pests. The total yield loss
due to insect pests of groundnut was worked
out to 40.2% as observed by Baskaran and
Rajavel (2013). The sucking insect pest
complex comprising thrips and leaf hoppers,
are the major pests of importance on
groundnut crop (David and Ramamurthy,
2011). The chemical management of insect-

BACKGROUND AND OBJECTIVES

Groundnut (Arachis hypogaea L.) is a
leading oilseed crop in India and grown in an
area of 5.52 million ha with a production of
9.67 million tonnes and productivity of 1750
kg/ha. Six states namely Andhra Pradesh,
Gujarat, Karnataka, Maharashtra, Rajasthan
and Tamil Nadu account for about 90 per cent
of the total groundnut area of the country.
Andhra Pradesh and Gujarat contribute more
than 55 per cent of the total area and
production of groundnut (DAC, 2014). Though
India ranks first in area under groundnut
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pests is most practiced by the groundnut farmers for the
management of these pest, Therefore present
investigation was, planned to find out the effective
insecticides against sucking insect pests of groundnut and
safer to natural enemies.

RESOURCES AND METHODS

The field studies were conducted at Entomology
section of Oilseeds Research Station, Latur during the
year 2010-2011, 2011-2012 and 2012-2013 on groundnut
variety LGN-1. Twelve different chemicals comprising
of newer insecticides ( chlorantraniliprole, flubendiamide,
spinosad, emamectin benzoate, thiodicarb, fipronil,
acetamiprid and thiamethoxam) and conventional
insecticides (Profenofos, Quinalphos, Acephate and

chlorpyriphos) along with a untreated control treatment
were tested in Randomized Block Design with three
replications. The crop was sown at the spacing of 30 cm
x 10 cm having gross and net plot size was 5 x 4.2 m2,
and 4.8 x 3.6 m?, respectively. All the agronomical
practices were followed as per recommendations. Spray
of insecticides with help of manually operated knapsack
sprayer was given after the appearance of the pests.
Five plants were selected randomly from each plot and
the leafhopper and thrips population was recorded 1 day
before and 3 and 7 days after each spraying.

Treatments details

T, Chlorantraniliprole 20 SC (100 mi/ha)

T, Thiodicarb 75 DF (1000 g/ha)

T, Spinosad 45 SC (150 ml/ha)

Table 1 : Evaluation of new molecules for the control of major pests of groundnut pooled data (2010-2012)

Sr. Treatments Leaf hopper before spray  Leaf hopper after spray Thrips before spray Thrips after spray
No. 2010 2011 2012 P.M. 2010 2011 2012 P.M. 2010 2011 2012 P.M. 2010 2011 2012 P.M.
1. Chlorantraniliprole 20 SC 9.00 7.80 567 7.49 330 310 487 376 2070 1833 827 1577 520 500 6.40 5.53
(100 ml/ha) 3.08 288 248 283 195 190 232 206 460 434 296 403 239 235 263 246
2. Thiodicarb 80DF 770 880 6.07 752 580 230 280 363 3360 20.03 833 2065 480 4.65 6.00 5.15
(1000 mi/ha) 286 3.05 256 283 251 167 182 203 584 453 297 460 230 227 255 238
3. Spinosad 45 SC 8.00 800 6.27 7.42 500 372 413 428 2400 18.00 807 16.69 540 590 580 5.70
(150 ml/ha) 292 292 260 281 235 205 215 219 495 430 293 415 243 253 251 249
4. Flubendiamide 780 9.00 6.07 762 240 168 153 1.87 26.00 20.70 800 1823 380 4.10 293 361
39.35 SC (150 ml/ha) 288 3.08 256 285 170 148 143 154 515 460 292 433 207 214 185 203
5. Acephate 75 SP 760 7.60 620 7.13 280 220 193 231 2140 19.10 833 16.28 480 4.60 293 4.11
0.07 % (500 g/ha) 285 285 259 276 182 164 156 168 4.68 443 297 410 230 226 185 215
6. Fipronil 5SC 9.00 7.80 6.07 762 220 150 1.33 1.68 2460 1867 813 17.13 380 4.08 2.00 3.29
(100 g/ha) 308 288 256 285 164 141 135 148 501 438 294 420 207 214 158 1.95
7. Acetamiprid 783 880 6.13 759 200 120 0.87 1.36 2500 21.00 800 1800 330 2.63 153 249
20 SP (100 g/ha) 289 305 258 284 158 130 1.17 136 505 464 292 430 195 177 143 1.73
8. Thiamethoxam 880 9.00 6.07 796 110 050 020 0.60 30.70 22.00 827 2032 300 210 113 2.08
25 WG (200 g/ha) 305 308 256 291 126 100 0.84 105 559 474 296 456 187 161 128 161
9. Emamectin benzoate 5 WSG 7.80 8.00 6.00 7.27 330 3.70 4.80 393 20.70 2333 8.13 17.39 480 570 7.13 588
(0.01 %) 288 292 255 279 195 205 230 211 460 488 294 423 230 249 276 253
10.  Profenofos 50 EC 880 7.70 593 7.48 420 300 293 338 2280 2267 820 1789 510 5.10 3.87 4.69
(1000ml/ha) 305 286 254 282 217 187 185 197 483 481 295 429 237 237 209 228
11.  Quinalphos 25 EC 9.00 9.00 573 791 330 290 267 296 26.20 20.33 827 1827 500 500 6.07 5.36
(1000 ml/ha) 308 308 250 290 195 184 1.78 186 517 456 296 433 235 235 256 242
12.  Chlorpyrifos 20 EC 780 833 587 733 620 291 273 395 20.00 22.00 833 16.78 12.00 4.22 6.07 7.43
(1000 ml/10 lit) 288 297 252 280 259 185 180 211 453 474 297 416 354 217 256 2.82
13.  Control 800 7.70 6.13 728 8.67 800 6.47 7.71 2090 22.00 820 17.03 15.00 17.47 6.47 12.98
292 286 258 279 303 292 264 287 463 474 295 419 394 424 264 3.67
SE. + NS NS NS NS 016 0.08 0.07 011 NS NS NS NS 0.15 0.1 0.08 0.20
C.D. (P=0.05) 0.47 023 021 0.32 0.44 0.33 0.24 0.60
C.V 13.86 8.00 6.50 10.08 10.75 840 6.59 14.87

NS=Non-significant
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T, Flubendiamide 39.35 SC (150 ml/ha)

T Acephate 75SP (500 g/ha)

T Fipronil5 SC (100 g/ha)

T, Acetamiprid 20 SP (100 g/ha)

T, Thiamethoxam 25 WG (200 g/ha)

T, Emamectin benzoate 5 WSG (100g/ha)
T, Profenophos 50 EC (1000 mi/ha)

T, Quinalphos 25 EC (1000 mi/ha)

T, Chlorpyrifos 20EC (1000 ml/ha)

T, Control

OBSERVATIONS AND ANALYSIS

The mean leafhopper population before spray was
ranged from 7.13 to 7.96 hoppers / plant suggesting

uniform distribution among treatments and it was found
to be non-significant (Table 1). Whereas after spray,
significant results were observed for treatments. The
overall mean leafhopper population from all treatments
after spray ranged from 0.60 to 7.71 hoppers / plant and
it differed significantly within the treatments. The lowest
(0.60 hoppers/ plant) overall mean leafhopper population
was recorded in the treatment, thiamethoxam 25 WG @
2009 /ha fallowed by acetamiprid 20 SP @100 g/ha which
were at par with each other and which differed
significantly with that of rest of the chemical treatments
and untreated control (7.71 hoppers/plant). The
treatments which showed on par results with the former
were, fipronil5 SC @ 100 g/ha, flubendiamide 39.35 SC

Table 2 : Biosafety of new molecules evaluated for the control of major pests of groundnut pooled data (2010-2012)

Sr. Treatments Coccinellids. before spray Coccinellids. after spray
No. 2010 2011 2012 P.M. 2010 2011 2012 P.M.
1. Chlorantraniliprole 20 SC 1.27 1.00 147 1.25 0.40 0.20 0.67 0.42
(100 ml/ha) 1.33 1.22 1.40 1.32 0.95 0.84 1.08 0.96
2. Thiodicarb 80DF 1.40 0.80 1.40 1.20 0.00 0.00 0.00 0.00
(1000 ml/ha) 1.38 1.14 1.38 1.30 0.71 0.71 0.71 0.71
3. Spinosad 45 SC 1.33 0.93 1.27 1.18 0.80 1.00 0.93 0.91
(150 ml/ha) 1.35 1.20 1.33 1.29 1.14 1.22 1.20 1.19
4. Flubendiamide 1.33 1.00 147 1.27 0.47 0.60 0.73 0.60
39.35 SC (150 ml/ha) 1.35 1.22 1.40 1.33 0.98 1.05 111 1.05
5. Acephate 75 SP 1.47 1.20 1.27 131 0.33 0.60 0.47 0.47
0.07 % (500 g/ha) 1.40 1.30 1.33 1.35 0.91 1.05 0.98 0.98
6. Fipronil 5SC 1.27 1.00 1.27 1.18 0.53 0.53 0.60 0.55
(100 g/ha) 1.33 1.22 1.33 1.30 1.01 1.01 1.05 1.03
7. Acetamiprid 1.33 0.80 1.60 1.24 0.73 0.73 0.87 0.78
20 SP (100 g/ha) 1.35 1.14 1.45 1.32 111 111 1.17 1.13
8. Thiamethoxam 25 WG 1.40 1.27 1.60 142 1.07 1.20 1.13 1.13
(200 g/ha) 1.38 1.33 1.45 1.39 1.25 1.30 1.28 1.28
9. Emamectin benzoate 5 WSG 1.60 1.27 1.40 1.42 0.33 0.40 0.53 0.42
(0.01 %) 1.45 1.33 1.38 1.39 0.91 0.95 1.02 0.96
10. Profenofos 50 EC 1.27 1.00 1.33 1.20 0.53 0.47 0.60 0.53
(1000ml/ha) 1.33 1.22 1.35 1.30 1.01 0.98 1.05 1.02
11 Quinalphos 25 EC 1.33 1.00 147 1.27 0.20 0.33 0.33 0.29
(1000 mi/ha) 1.35 1.22 1.40 1.33 0.84 0.91 0.91 0.89
12. Chlorpyrifos 20 EC 1.60 0.80 1.53 131 0.27 0.40 0.40 0.36
(1000 ml/10 lit) 1.45 1.14 1.43 1.35 0.88 0.95 0.95 0.93
13. Control 1.53 0.80 1.40 1.24 1.20 1.40 1.60 1.40
142 1.14 1.38 1.32 1.30 1.38 1.45 1.38
SE+ NS NS NS NS 0.05 0.06 0.06 0.03
C.D. (P=0.05) 0.16 0.18 0.17 0.08
CV 9.25 10.42 9.45 4.28

NS=Non-significant
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@ 150 ml/ha and acephate 75SP (500 g/ha) with the
overall mean leafhopper populations, 1.68,1.87 and 2.31
hoppers / plant, respectively. The similar observations
were recorded on groundnut by Saradava (2004);
Venkanna et al. (2010); Karena (2012); Nataraja et al.
(2014) and Khanpara et al. (2016); on cotton by
Rajeswaran et al. (2005); Suganya Kanna et al. (2007)
and Rohini et al. (2012); on rice by Misra (2009); on
okra by Dhanalakshmi and Mallapur (2008) and on brinjal
by Sinha and Nath (2012).

Pooled data (Table 1) indicated that significantly low
population of thrips was recorded in all the treatments
over control. However, significantly low population of
thrips (2.08 thrips/plant) was recorded in the treatment
of thiamethoxam 25 WG @ 200 g/ha and it was at par
with acetamiprid 20 SP @100 g/ha, fipronil 5SC 100 g/
ha, Flubendiamide 39.35 SC @ 150 ml/ha and acephate
75SP @ 500 g/ha with the overall mean thrips populations,
2.49,3.29, 3.61 and 4.11 thrips / plant, respectively. The
remaining insecticidal treatments were also found
effective in reduction of thrips population after spray.
Maximum thrips population (12.98 thrips/plant) was
recorded in control. These results are in conformity with
the observations recorded on groundnut by Saradava
(2004); Venkanna et al. (2010); Karena (2012); Mandal
(2012); Kandakoor et al. (2013); Nataraja et al. (2014)
and Khanpara et al. (2016); on cotton by Rajeswaran et
al. (2005) and Rohini et al. (2012) and on okra by
Dhanalakshmi and Mallapur (2008).

The overall mean after spray revealed that ,the
population of Coccinellids was uniformly distributed in
all the treatments including untreated control and ranged
between 1.18 - 1.42 larvae/ plant, but from the data after
spray we can draw inference that highest and significant
population of Coccinellids i.e. 1.40 larvae/ plant was
recorded in the treatment untreated control. The next
significantly safer treatments among chemical insecticides
in order of safety were thiamethoxam 25 WG @ 200 g/
ha, spinosad 45 SC 150 ml/ha, acetamiprid 20 SP @100
g/ha, fipronil 5SC 100 g/ha, flubendiamide 39.35 SC @
150 ml/ha, profenophos 50 EC @ 1000 ml/ha, acephate
75SP @1000 g/ha, Chlorantraniliprole 20 SC @100 ml/
ha, Emamectin benzoate 5 WSG @100g/ha, Quinalphos
25 EC @1000 ml/ha and Chlorpyrifos 20EC (1000 ml/
ha). Whereas the treatment of Thiodicarb 75 DF @1000
g/ha has proven lethal to Coccinellids.

Therefore, from the above, it can be concluded

considering the effectiveness of insecticides, that spray
of thiamethoxam 25 WG @ 200 g /ha or acetamiprid 20
SP @ 100 g/ha after initiation of pests were found the
most effective against leafhopper and thrips infesting
groundnut. Thus, incorporation of newer chemistry
molecules labeled under “Reduced risk” in integrated pest
management programme for sucking pests on groundnut
will prove less interfering for the natural fauna.
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