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("Abstract: An experiment was conducted at Agricultural Research Station, Sriganganagar, (SKRAU, Bikaner) to evaluate the bio-efficacy of new molecules for managing the
important sucking pests of cotton viz., jassid, whitefly and thrips during the Kharif, 2014 and 2015. The insecticides viz., spirotetramat 150 OD (Movento 150 OD) @ 500, 600- &
700-ml ha, imidacloprid 17.8 % SL (Confidor 17.8 SL) 125 ml ha! and spiromesifen 240 SC (Oberon 240 SC) @ 600 ml ha'" were applied two times at ETL during both the
seasons. Among all the treatments, spirotetramat 150 OD @ 700 ml ha'! was found most effective to control the jassid, whitefly and thrips while, imidacloprid 17.8 % SL @ 125 ml
ha'! was least effective. The order of bioefficacy on the basis of percent reduction of jassid, whitefly and thrips over control was: spirotetramat > spiromesifen > imidacloprid. The
highest seed cotton yield of 22.42 and 19.32 q ha-1 was obtained from the treatment of spirotetramat 150 OD @ 700 ml ha-1 during Kharif, 2014 and 2015, respectively.
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Introduction

Cotton is the most important commercial cash crop of India, which have global
significance. Sucking pests cause considerable losses during seedling stage, their
heavy infestation reduces the crop yield to a great extent. The estimated loss due
to sucking pests is up to 21.20 percent [1]. Among the sucking pests, leafhoppers
Amrasca biguttula biguttula (Ishida), thrips Thrips tabaci (Linn) and whitefly
Bemisia tabaci are major pests. Cotton growers in India heavily used synthetic
insecticides to control sucking pests. Due to continuous and indiscriminate use of
synthetic insecticides, resurgence, outbreak and resistance problems have been
reported. To overcome with such type of problems discovery of novel substances
with different mode of action are needed. Novel insecticides are effective at low
doses and have less impact on the environment. The new insecticide
spirotetramat 150 OD is a broad-spectrum insecticide belonging to Ketoenoles
class with "spirotetramat" as active ingredient and is said to be suitable to all type
of crops. In the present investigation these insecticides have been evaluated for
their effectiveness against major sucking pests of cotton in comparison with
imidacloprid 17.8 SL and spiromesifen 240 SC as standard checks.

Material and Methods

The field experiment was carried out to check the bio-efficacy of spirotetramat 150
OD (Movento 150 OD) on cotton crop against sucking pests of cotton during
Kharif, 2014 and 2015 at ARS, Sriganganagar (SKRAU, Bikaner). The experiment
was laid out in randomized block design including control there were six
treatments and each treatment was replicated thrice with plot size of 4.05 x 6.0
m2. The cotton variety RST-9 was sown on 21" May, 2014 and 19t May, 2015
during Kharif, 2014 and 2015, respectively. The row to row and plant to plant
distance of 67.5 cm and 30 cm, respectively was maintained in both the seasons.
Two applications of prescribed treatments were given at ETL by using knapsack
sprayer. Pre and post treatment observations on sucking pests population viz.
white fly, jassids and thrips were recorded on three leaves selected from top, mid
and bottom of five randomly selected tagged plants in each ploton 3, 5 and 7

days after each spray. Seed cotton yield was also recorded at picking time. The
population data were corrected by the correction factor described by [2] given as
under:

T, X Cy
T, X Ca]

Percentage reduction = 100 [1 -

Where,

Ta = Number of insects after treatment

Tb = Number of insects before treatment

Ca = Number of insects in untreated control after treatment
Cb= Number of insects in untreated control before treatment

Results and Discussion

Jassid (Amrasca biguttula biguttula)

The data presented in [Table-1] showed that during Kharif, 2014 the maximum
jassid population reduction was recorded in the treatment of Spirotetramat 150 OD
(Movento150 OD) @ 700 ml ha-* (77.28, 79.88 and 75.24 percent reduction at 3,
5t and 7t days after first spray, respectively while 77.80, 83.04 and 73.79 percent
reduction at 3, 5t and 7 days after second spray, respectively) followed by
Spirotetramat 150 OD (Movento150 OD) @ 600 ml ha-' with 76.34, 78.71 and
72.70 percent reduction at 31, 5 and 7 days after first spray, respectively while
75.81, 79.16 and 70.45 percent reduction at 3, 50 and 7 days after second
spray, respectively. The treatment of Spiromesifen 240 SC (Oberon 240 SC) @
600 ml ha' was found next in order of effectiveness against jassid followed by
Spirotetramat 150 OD (Movento150 OD) @ 500 ml ha-* and Imidacloprid 17.8 SL
(Confidor 200 SL) @ 125 ml ha* at 314, 50 and 7t days after first and second
spray. All the treatments were found superior over control. During Kharif, 2015 the
maximum jassid population reduction was recorded in the treatment of
Spirotetramat 150 OD (Movento150 OD) @ 700 ml ha-* (73.88, 76.73 and 72.45
percent reduction at 31, 50 and 7t days after firsts spray, respectively while 76.01,
81.49 and 72.29 percent reduction at 31, 5" and 7t days after second spray,
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Table-1 Bio-efficacy of new insecticide molecules against jassid on cotton during Kharif, 2014 and 2015 (First and Second spray)

Percent population reduction of jassid during Kharif, 2014
Days after first spra

Treatments

|| Three | Five ] Seven | | Three | Five | Seven |
- 0 0

|_Three | Five | Seven | | Three [ Five [ Seven |
0 0

Percent population reduction of jassid during Kharif, 2015
Days after second spra!

Days after first spra

Control 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
2 | Spirotetramat 150 OD (Movento 150 OD) | 500 679 6903 | 6298 | 6663 6605 | 6987 | 6319 | 6637 6307 | 6684 | 6192 | 6394 6403 | 67.89 | 621 64.67
(5558) | (56.22) | (52.52) (5437) | (56.71) | (52.65) (5258) | (54.88) | (51.9) (53.17) | (5547) | (51.99)
3 Spirotetramat 150 OD (Movento 1500D) | 600 = 7634 = 7871 | 727 7591 | 7581 | 7916 | 7045 | 7514 | 7146 | 7475 | 7074 | 7232 7434 | 7804 | 6903 | 738
(609) | (62.51) | (58.49) (6063) | (62.97) | (57.09) (5771) | (59.86) | (57.24) (5967) | (62.11) | (56.18)
4 Spirotetramat 150 OD (Movento 1500D) | 700 | 77.28 7988 | 7524 | 7747 | 718 8304 | 7379 | 7821 7388 | 7673 | 7245 | 7435 7601 | 8149 | 7229 | 766
(6151) | (63.38) | (60.15) (6195) | (65.68) | (59.23) (593) | (61.14) | (58.32) (60.87) | (64.65) | (56.18)
5 Imidacloprid 17.8 SL (Confidor 200 SL) 125 | 673 6899 | 6213 6614 & 6429 | 6844 | 6171 6481 | 629 6651 | 5965 | 6302 6255 | 67.71 | 6138 | 63.88
(55.16) | (56.16) | (52.03) (5335) | (55.89) | (51.76) (5247) | (54.65) | (50.57) (5233) | (55.46) | (51.65)
6 | Spiromesifen 240 SC (Oberon 240SC) 600 | 7337 | 7594 6872 | 7268 7301 7836 | 6803 7333 7026 | 7309 | 70 7112 | 7336 | 7701 | 6866 | 7301
(5897) | (60.67) | (56.1) (58.76) | (62.38) | (55.92) (57.11) | (58.9) | (56.68) (58.94) | (61.35) | (55.96)
SEm 27 23 295 293 254 206 3.34 298 264 337 271 32
CDat5% 8.15 6.94 8.9 883 765 6.21 1006 | 897 7.96 1015 | 8.18 9.66

Table-2 Bio-efficacy of new insecticide molecules against whitefl

Percent population reducuon of whitefly durin

Treatments

Figures in parentheses are angular transformed values

[ Mean |
--

Kharif, 2014

Days after second spra\

-

on cotton during Kharif, 2014 and 2015 (First and Second spra
Percent population reducuon of whitefly durin

E afterﬂrstsra

Kharif, 2015

Days after second spra

1 Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0 0 0 0 0
2 Spirotetramat 150 OD (Movento 1500D) | 500 = 6504 | 6831 | 6307 | 6584 6385 | 6611 | 6129 6375 6343 | 6649 | 6122 | 6371 6112 6376 | 5952 6147
(538) | (65.77) | (52.58) (53.02) | (5439) | (5151) (5293) | (5471) | (51.55) (5142) | (53.03) | (50.5)
3 | Spirotetramat 150 OD (Movento 1500D) = 600 | 74.26 7768 | 71.38 | 7444 7225 | 7538 7065 | 7276 7213 | 755 6951 | 7238 7015 | 7268 | 686 7048
(5951) | (61.79) | (57.66) (5821) | (60.26) | (57.18) (58.19) | (60.35) | (56.52) (5691) | (585) | (55.9)
4 Spirotetramat 150 OD (Movento 150 0D) |~ 700 | 7644 | 7972 | 7357 | 7647 7428 | 7745 | 7264 | 7479 7457 | 7822 | 7161 | 748 7241 | 7545 7059 7272
(60.77) | (6322) | (59.07) (59.27) | (6166) | (58.48) (59.92) | (6231) | (57.79) (58.34) | (60.18) | (57.23)
5 Imidacloprid 17.8 SL (Confidor 200 SL) 125 | 6472 | 6882 | 6272 | 6542 6319 6503 | 6097 6306 6231 | 6611 | 6089 | 631 | 604 6292 | 586 60.64
(536) | (56.06) | (52.42) (5263) | (5373) | (51.32) (5232) | (54.56) | (51.38) (5101) | (5248) | (49.92)
6 | Spiromesifen 240 SC (Oberon 240SC) 600 | 726 7569 | 696 7263 7108 | 735 6801 | 7086 7104 | 7439 | 6849 7131 6921 7164 | 6612 6899
(585) | (60.51) | (56.59) (5754) | (59.08) | (55.64) (575) | (59.7) | (55.85) (563) | (57.88) | (54.55)
SEmt 247 23 2.31 239 247 236 405 397 353 286 3.02 39
CD at5% 741 6.93 6.97 7.21 6.55 713 122 1196 | 1065 7.28 9.4 11.76

Figures in parentheses are angular transformed values

Table-3 Bio-efficacy of new insecticide molecules against thrips on cotton during Kharif, 2014 and 2015 (First and Second spra
Dose Percent population reduction of thrips during Kharif, 2014 Percent population reduction of thrips during Kharif, 2015
Days after first spra Days after second spra! Days after first spra Days after second spra!

Treatments

| Thee [ Five | Seven | _ | Three | Five | Seven |

|_Three |_Five | Seven | | Three | Five | Seven |

1 Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
2 | Spirotetramat 150 OD (Movento 1500D) | 500 = 6224 | 658 6081 | 6295 6348 | 67.19 | 6053 6373 5069 | 6305 582 6032 | 6169 | 6485 | 582 6158
(5207) | (542) | (51.23) (5281) | (55.08) | (51.07) (5058) | (52.58) | (49.72) (51.79) | (5366) | (49.71)
3 Spirotetramat 150 OD (Movento 1500D) | 600 = 70.63 | 7468 | 6901 | 7144 7196 | 763 6893 | 724 | 6743 | 7185 | 6665 6864 6944 | 7243 | 6567 6918
(5721) | (59.84) | (56.22) (58.04) | (60.98) | (56.14) (55.19) | (57.95) | (54.77) (5645) | (58.41) | (54.19)
4 Spirotetramat 150 OD (Movento 1500D) | 700 | 7343 7689 | 7141 | 7381 | 7412 | 7857 | 7146 | 7472 7083 | 741 6938 | 7144 | 7233 | 7541 | 6841 | 7195
(588) | (61.27) | (57.66) (59.41) | (6241) | (57.73) (57.38) | (69.47) | (56.5) (58.28) | (60.07) | (55.86)
5 Imidacloprid 17.8 SL (Confidor 200 SL) 125 | 6167 | 6442 | 596 619 | 6263 | 6643 | 595 6285 5881 | 6178 | 5756 | 5938 @ 6094 | 6355 | 581 60.86
(5174) | (53.38) | (50.52) (5233) | (5464) | (50.47) (50.09) | (51.87) | (49.37) (5133) | (52.88) | (49.65)
6 | Spiromesifen 240 SC (Oberon 240SC) 600 6838 7266 | 6646 | 69.31 6958 | 7364 | 6679 | 70 6694 | 7095 | 6564 | 67.84 | 6822 | 7194 | 642 68.12
(56.03) | (5851) | (54.62) (56.52) | (59.09) | (54.82) (5496) | (57.39) | (54.14) (5572) | (57.99) | (53.34)
SEm+ 22 217 219 222 235 259 3.34 364 408 3.05 282 381
CDat5% 6.63 6.55 6.6 6.68 7.09 78 1006 | 1097 | 1229 9.2 8.51 11.49

Figures in parentheses are angular transformed values

Table 4 Impact of new insecticide molecules on seed cotton yield during Kharif, 2014 and 2015
SN Treatments Dose  Seed cotton yield (g/ha) \
mi/ha 2014 2015

1 Control - 18.08 16.08
2 Spirotetramat 150 OD (Movento 150 OD) = 500 20.02 18.02
3 Spirotetramat 150 OD (Movento 150 OD) | 600 223 18.8
4 Spirotetramat 150 OD (Movento 150 OD) = 700 2242 19.32
5 Imidacloprid 17.8 SL (Confidor 200 SL) 125 19.84 17.61
6 Spiromesifen 240 SC (Oberon 240SC) 600 21.83 18.58
SEmt 0.98 0.86
CD at5% 2.96 2.59

respectively) followed by Spirotetramat 150 OD (Movento 150 OD) @ 600 ml ha-!
with 71.46, 74.75 and 70.74 percent reduction at 3, 5t and 7t days after first
spray, respectively while 74.34, 78.04 and 69.03 percent reduction at 3¢, 5t and
7t days after second spray, respectively, all the treatment were found superior
over control. Minimum jassid population reduction was recorded in the treatment
of Imidacloprid 17.8 SL (Confidor 200 SL) @ 125 ml ha-' followed by Spirotetramat
150 OD (Movento150 OD) @ 500 ml ha-* and Spiromesifen 240 SC (Oberon 240
SC) @ 600 ml ha'' at 3¢, 5t and 7t days after first and second spray.

White Fly (Bemisia tabaci)
The data presented in [Table-2] revealed that during Kharif, 2014 maximum

whitefly population reduction was recorded in the treatment of Spirotetramat 150
0D (Movento150 OD) @ 700 ml ha-* (76.14, 79.72 and 73.57 percent reduction at
34, 50 and 7t days after first spray, respectively and 74.28, 77.45 and 72.64
percent reduction at 31, 5 and 7 days after second spray, respectively) while
minimum whitefly population reduction was recorded in Imidacloprid 17.8 SL
(Confidor 200 SL) @ 125 ml ha-" with 64.72, 68.82 and 62.72 percent reduction at
34, 50 and 7™ days after first spray, respectively and 63.19, 65.03 and 60.97
percent reduction at 3, 5% and 7t days after second spray, respectively. The
treatment of Spirotetramat 150 OD (Movento150 OD) @ 600 ml ha and
Spiromesifen 240 SC (Oberon 240SC) @ 600 ml ha-* and Spirotetramat 150 OD
(Movento150 OD) @ 600 ml ha! was found in middle order of efficacy against
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whitefly after first and second spray. During Kharif, 2015 maximum reduction in
whitefly population was recorded in the treatment of Spirotetramat 150 OD
(Movento150 OD) @ 700 ml ha-* (74.57, 78.22 and 71.61 percent reduction at 314,
5t and 7t days after first spray, respectively and 72.41, 75.15 and 70.59 percent
reduction at 3, 5" and 7t days after second spray, respectively) followed by
Spirotetramat 150 OD (Movento150 OD) @ 600 ml ha* with 72.13, 75.50 and
69.51 percent reduction at 314, 5 and 7 days after first spray, respectively while
70.15, 72.68 and 68.60 percent reduction at 3, 5" and 7t days after second
spray, respectively. The treatment of Spiromesifen 240 SC (Oberon 240 SC) @
600 ml ha' was next in order of effectiveness against whitefly with 71.04, 74.39
and 68.49 percent reduction and 69.21, 71.64 and 66.12 percent reduction at the
39, 5h and 7™ days after first and second spray, respectively. The minimum
reduction in whitefly population was recorded in the treatment of Imidacloprid 17.8
SL (Confidor 200 SL) @ 125 ml ha' after first and second spray. All the
treatments were found superior over control after both the sprays.

Thrips (Thrips tabaci)

During Kharif, 2014 [Table-3] maximum thrips population reduction was recorded
in treatment of Spirotetramat 150 OD (Movento150 OD) @ 700 ml ha-' (73.13,
76.89 and 71.41 percent reduction at 3, 50 and 7t days after first spray,
respectively and 74.12, 78.57 and 71.46 percent reduction at 3, 5% and 7t days
after second spray, respectively) followed by Spirotetramat 150 OD (Movento150
OD) @ 600 ml ha-" with 70.63, 74.68 and 69.01 percent reduction at 3¢, 5t and 7
days after first spray, respectively while 71.96, 76.30 and 68.93 percent reduction
at 39, 5% and 7t days after second spray, respectively. The treatment of
Spiromesifen 240 SC (Oberon 240 SC) @ 600 ml ha- was found next in order of
effectiveness against jassid followed by Spirotetramat 150 OD (Movento150 OD)
@ 500 ml ha-! and Imidacloprid 17.8 SL (Confidor 200 SL) @ 125 ml ha-! at 31, 5t
and 7t days after first and second spray. During Kharif, 2015 maximum thrips
population reduction was also recorded in the treatment of Spirotetramat 150 OD
(Movento150 OD) @ 700 ml ha-* (70.83, 74.10 and 69.38 percent reduction at 319,
5hand 7t days after first spray, respectively and 72.33, 75.11 and 68.41 percent
reduction at 3rd, 5% and 7t days after second spray, respectively) followed by
Spirotetramat 150 OD (Movento 150 OD) @ 600 ml ha-! with 67.43, 71.85 and
66.65 percent reduction at 31, 5™ and 7™ days after first spray, respectively while
69.44, 72.43 and 65.67 percent reduction at 34, 5% and 7t days after second
spray, respectively). The treatment of Imidacloprid 17.8 SL (Confidor 200 SL) @
125 ml ha! gave minimum thrips population reduction followed by Spirotetramat
150 OD (Movento150 OD) @ 500 ml ha-" and Spiromesifen 240 SC (Oberon
240SC) @ 600 ml ha-* at 39, 5% and 7t days after first and second spray.

Seed Cotton yield

The data presented in [Table-4] revealed that seed cotton yield was recorded
significantly higher in all the insecticidal treated plots over control. Highest Seed
cotton yield was recorded in the plots treated with Spirotetramat 150 OD
(Movento150 OD) @ 700 ml ha'' (22.42 q ha'") followed by Spirotetramat 150 OD
(Movento 150 OD) @ 600 ml ha-* (22.30 q ha"). During Kharif, 2015 the highest
Seed cotton yield was recorded in the plots treated with Spirotetramat 150 OD
(Movento150 OD) @ 700 ml ha'' (19.32 q ha'') followed by Spirotetramat 150 OD
(Movento150 OD) @ 600 ml ha' (18.80 g ha''). Superiority of spiromesifen and
imidacloprid against sucking pests of cotton has been well documented by [3], [4],
[5] and [6].

Application of research: It was proved that the spirotetramat is effective in
mitigating sucking pest problems in cotton, which are alarming in present situation
and could be included in IPM strategy of cotton. [5] and [7] also found
spirotetramat as an effective treatment against major sucking pests of cotton.
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