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Field experiments were conducted during Rabi 2012-13 to 2014-15 at Agricultural
Research Station, Niphad, Maharashtra, Indiato determine the efficacy of promising
insecticides used for seed treatment for the management of wheat pests. Theinsecticides
were Thiamethoxam 30 FS @ 0.50, 0.75 and 1.00ml/kg seed, Clothianidin 50 WDG @
0.50, 1.00 and 1.50 g/kg seed, Imidacloprid 48 FS @ 0.50 and 1.00ml/kg seed,
Chlorantraniliprole 18.5 SC @ 0.50 and 1.00 mi/kg seed. Thiamethoxam 30 FS @1.0
ml/kg seed, Clothianidin 50 WDG @ 0.50, 1.00 and 1.50 g/kg seed and I midacloprid
48 FS @ 0.50 and 1.00 ml/kg seed were found the most effective as they didn’t show
the aphid population as an untreated control recorded the maximum of 44.08 number
of aphids/shoot/plant. The seed treated with thiamethoxam 30FS, clothianidin 50 WDG
and Imidacloprid 48FS were found effective for the control of jassids and shoot fly.
Thiamethoxam 30FS @ 1.00ml/kg seed recorded significantly highest yield of 55.26q/
ha and also the highest (53.45g) 1000 grain weight. Lowest yield was observed from
untreated control (34.12 g/ha). The additional yield and income over control was highest
(21.14g/haand Rs. 44480/ha) in thiamethoxam 30FS @ 1.00 ml/kg seed. The monetory
returns, net profit and benefit cost ratio were maximum in treatment with thiamethoxam
30FS @ 1.00ml/kg seed (Rs.114607/-, 81377/haand 3.44).

How to view point the article : Patil, S.D., Padhye, A.P. and Katare, S. (2016). Efficacy of
insecticidal seed treatment against pests of wheat. Internat. J. Plant Protec., 9(2) : 372-380, DOI
: 10.15740/HAS/1JPP/9.2/372-380.

INTRODUCTION

aphids are the most widely distributed and serious pest
to wheat crop (Yadev, 2003). They cause direct damage

In Rabi season Wheat (Triticum aestivum L.) is
the main cereal crop of Indiathat plays major rolein
improving the economic condition and fulfilling the
demand of food of such large populationinIndia During
2015-16, the area and production of wheat crop were
and in India (Anonymous, 2016). Among the whest pests,

by sucking cell sap of leaves, young shoots, causing
distortion, stunting, leaf curlingtwisting. They also cause
indirect damage by depositing honey dew which reduce
the photosynthetic activity and cause development of
black sooty mould (Ozder, 2002 and Akhtar et al., 2006).
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Different aphid species have been reported in India
causing severe damage to the wheat crop. The aphid
species like bird cherry oat aphid Rhopal osi phum padi
(L.), grain aphid, Stobion miscanthi (Takahashi), corn
leaf aphid, Rhopal osiphummaidis (fitch) and green bug,
Schizaphis graminum (Rondani) are reported on
different cereals (Hamid, 1983). Bird cherry oat aphid
is one of the most important and serious pest. Direct
crop loss in wheat by aphid were in range of 10 to 50
per cent and indirect from 20 to 80 per cent (Trdan and
Mileboj, 1999). In early growing stage of crop, the aphid
devastating the crop. The population of aphid is mostly
related with suitabl environmental conditions (M etcalf
et al., 1951). Therefore, ausual and regular monitoring
of wheat crop is very important during situation of that
particular ecological conditions.

Other than chemical insect controlling strategies,
the biological agents provide an environmentally safe
and effective control of insect pests including aphids
(Petil et al., 2015). The natural enemies may help to
reduce the aphid popul ation from reaching the economic
injury level. Coccinellid beetle (Coccinella
septempunctata L.). However, their protection and
conservation in agro ecosystem is narrow due to
extensive and indiscriminate use of insecticides. These
predators exposed to chemicals directly through
insecticides applications or indirectly by consuming
insecticides contaminated preys. Therefore, careful
selection and doses of insecticides can be helpful to
preserve the biocontrol agents of aphid (Oakley et al.,
1996 and Head et al., 2000).

Insecticides are effectively use in the control of
aphid (Ahmed et al., 2010 and Wains et al., 2010).
Therefore, theimpact of insecticideson natural enemies
alongwith its required effects on target pests of wheat
should be the complete component of the essential
management. The present study was carried out to
investigate the comparative efficacy of various
insecticides as seed treatments against pests of wheat
and itsresponse to natural enemies under field.

MATERIAL AND METHODS

A field experiment was conducted during Rabi
2012-13, 2013-14 and 2014-15 on the research farm of
Agricultural Research Station, Niphad, dist-Nasik (M.S.),
India. A field experiment was carried out in Randomized
Block Design with twelve treatments viz.,

Thiamethoxam 30% FS @ 0.50 ml or g/kg seed,
Thiamethoxam 30% FS @ 0.75 ml or g/kg seed,
Thiamethoxam 30% FS @1.0 ml or g/kg seed,
Clothianidin 50 WDG @ 0.75 ml or g/kg seed,
Clothianidin 50 WDG @ 1.00 ml or g/kg seed,
Clothianidin 50 WDG @ 1.50 ml or g/kg seed,
Imidacloprid 48% FS @ 0.50 ml or g/kg seed,
Imidacloprid 48% FS @ 1.00 ml or g/kg seed,
Chlorantraniliprole 18.5 SC @ 0.50 ml or g/kg seed,
Chlorantraniliprole 18.5 SC @ 1.00 ml or g/kg seed,
Recommended control measure (spray of thiamethoxam
25WG) 1g/101it of water and untreated control and three
replications on wheat variety Godavari (NIDW-295) in
plot size 6 x 1.35m (six rows of six meter row length).
Insecticidal treatments was done a day before
sowing. Same quantity of formulations were diluted at
each level of dose with 50 ml water while applying
insecticide and sprayed over one kg seed uniformly
spread in atray. Seed was turned over fregquently to
ensure proper and uniform application and then was| eft
overnight for drying. Germination count under field
condition was taken. Observationswererecorded on the
basis of average population of survival aphids. Theaphid
population was recorded at 40, 50, 60, 70 and 80 days
after sowing. Counting of aphids was done from five
shoot from each treatment. The population of jassids
wasrecorded on selected five plantsand it was converted
into number of jassids/plant. Regarding observation of
shoot fly marking of 3 spot of one meter in each row
length in each plot was done and recorded per cent dead
hearts at 30 days after germination by counting the
healthy and affected shoots. The data were analyzed
statistically after appropriate transformation along with
per cent reduction. The population of natural enemies
was recorded by counting them on m? at three different
locations in treatments. Data regarding 1000 grain
weight was recorded at harvesting. Yield of each plot
per treatment was recorded and converted it into g/ha

RESULTSAND DISCUSSION

Thefindings of the present study aswell asrelevant
discussion have been presented under the following
heads:

Aphid :
The pooled datafor three consecutive years (2012-
13t02014-15) pertaining to effect of variousinsecticidal
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seed treatments on aphids and other pests control in
wheat is depicted in Table 1 and 2. The data indicated
the significant differences among the treatment. The
aphids population per shoot per plant at 40 days after
sowing reveal ed that the seedstreated with thiamethoxam
30FS @0.50, 0.75 and 1.00 ml/kg seed, clothianidin 50
WDG @ 0.50, 1.00 and 1.50 g/kg seed and imidacl oprid
48 FS @ 0.50 and 1.00 mi/kg seed were found most
effective as they did not show the aphids population.
The maximum (26.88) aphids population per shoot per
plant was recorded in untreated control where the seed
was without seed treatment. It was followed by
recommended spray of thiamethoxam 25WG @ 1.00 g/
lit water (25.13) and it was taken as pre count for
undertaking the recommended control spray at ETL.
Among the various insecticidal seed treatment and
untreated control the treatments with thiamethoxam 30
FS @ 1.00 ml/kg seed, clothianidin 50 WDG @ 0.50,
1.00 and 1.50 g/kg seed and imidacloprid 48 FS @ 0.50

and 1.00 mi/kg seed were the most effective as they
didn’t show the aphids population as untreated control
recorded the maximum of 44.08 number of aphids/
shoot/plant at 50 days after sowing. At 60, 70 and 80
days after sowing, significantly minimum (2.04, 4.66
and 2.55) number of aphids per shoot per plant were
recorded in treatment with thiamethoxam 30 FS @
1.00 mi/kg seed. It was followed by imidacloprid 48
FS @ 1.00 ml/kg seed (2.53, 5.10), clothianidin 50
WDG @ 1.50 g/kg seed (2.55, 9.22) and clothianidin
50 WDG @ 1.00 g/kg seed (2.82, 12.88) at 60 and 70
days after spray and clothianidin 50 WDG @ 1.50 g/
kg seed (4.48 ), thiamethoxam 30 FS @ 0.75 ml/kg
seed (5.73) and imidacloprid 48 FS @ 1.00 ml/kg seed
(5.86) at 80 days after spray, respectively. The
untreated control recorded the maximum number of
26.88, 44.08, 165.66, 262.41 and 98.88 aphids per shoot
per plant were recorded at 40, 50, 60, 70 and 80 days

after spray.

Table 1: Efficacy of insecticidal seed treatment against foliage wheat aphids at 40, 50 and 60 days after sowing

S Dose Av. No. of aphids/shoot/plant at

Nc.>. Treatments o/ml per 40 DAS 50 DAS 60 DAS
kgseed 12-13 13-14 14-15 Pooled 12-13 13-14 14-15 Pooled 12-13 1314 14-15 Pooled
1. Thiamethoxan30FS 050 00* 000 000 000 00 420 000 140 00 3747 866 1537
(1.00) (1.00) (1.00) (1.00) (1.00) (2.28) (1.00) (1.55) (1.00) (6.20) (3.10) (4.05)
2. Thiamethoxan30FS  0.75 00 000 000 000 00 293 000 097 00 1787 000 595
(1.00) (1.00) (1.00) (1.00) (L00) (1.98) (1.00) (1.40) (1.00) (4.34) (1.00) (2.63)
3. Thiamethoxan30FS  1.00 00 000 000 000 00 000 000 000 00 613 000 204
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (2.67) (L00) (1.74)
4.  Clothianidin 50 WDG  0.50 00 000 000 000 00 000 000 000 00 1253 840 697
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (3.68) (3.07) (2.82)
5. Clothianidin50 WDG  1.00 00 000 000 000 00 000 000 000 00 847 000 28
(1.00) (1.00) (1.00) (1.00) (L.00) (1.00) (1.00) (1.00) (1.00) (3.08) (1.00) (1.95)
6. Clothianidin 50 WDG  1.50 00 000 000 000 00 000 000 000 00 767 000 255
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (2.94) (L.00) (1.88)
7. Imidacloprid 48 FS 0.50 00 000 000 000 00 000 000 000 00 1007 1033 6.79
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (3.33) (3.37) (2.79)
8.  Imidacloprid 48 FS 1.00 00 000 000 000 00 000 000 000 00 760 000 253
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (2.93) (L00) (1.88)
9. Chlorantraniliprole 050 393 1180 713 7.62 846 2567 1473 1628 1613 13400 18820 112.77
18.5SC (222) (358) (2.85) (2.93) (3.07) (5.16) (3.97) (4.16) (4.14) (11.62) (13.75) (10.67)
10. Chlorantraniliprole 1.00 22 620 58 473 553 1167 940 886 1273 11420 19160 106.17
18.58C (L.79) (2.68) (2.61) (2.39) (2.55) (3.56) (3.22) (3.14) (3.71) (10.73) (13.88) (10.35)
11. Recommendedspray  1g/10L 284 3587 1113 2513 00 000 2980 993 00 353 000 117
g; \t/tlligmethoxam water  (5.42) (6.07) (3.48) (5.11) (1.00) (1.00) (5.55) (3.31) (1.00) (2.13) (1.00) (1.47)
12.  Untreated control 308 3827 11.60 2688 4273 57.07 3246 4408 5126 22027 22553 165.68
(5.64) (6.27) (3.55) (5.28) (6.61) (17.62) (5.78) (6.71) (7.23) (14.88) (15.05) (12.91)
SE. + 005 005 002 002 004 004 004 003 005 005 006 004
C.D. (P=0.05) 014 014 007 007 010 011 011 007 015 016 017 011

* Figures in parentheses are  n+1 transformed values
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Jassids:

The data presented in Table 3 revealed that the
population of jassids/plant due to various insecticidal
seed treatments were significant. The jassids population
per plant at 40 days after sowing indicated that the seeds
treatment with thiamethoxam 30 FS @, 0.75 and 1.00
ml/kg seed, clothianidin 50 WDG @ 1.00 and 1.50 g/kg
seed and imidacloprid 48 FS @ 1.00 ml/kg seed were
found most effective as they did not show the jassids
population. The maximum (10.13 and 12.47) jassids
population per plant was recorded in untreated control
where the seed was without seed treatment at 40 and 50
days after sowing, respectively.

Shoot fly:

The data presented in Table 3 revealed that the
percent infestation of shoot fly was significant during
2014-15. The infestation of shoot fly was not recorded

during 2012-13 and 2013-14. The shoot fly infestationin
treatments with thiamethoxam 30 FS @, 0.75ml/kg,
thiamethoxam 30 FS @, 1.00 ml/kg, clothianidin 50
WDG @ 1.00 g/kg, clothianidin 50 WDG @ 1.50 g/kg
and imidacloprid 48 FS @ 1.00 ml/kg was not recorded.
It is noticed from the results that these treatments were
highly effective against shoot fly. The maximum
(21.46%) shoot fly infestation wasrecorded in treatment
of without seed treatment (untreated control).

Germination:

The seed germination due to various insecticidal
seed treatment and without seed treatment was not
affected. The germination in various treatments was in
the range of 94.44 to 96.11 per cent.

1000 grain weight:
Thesignificantly highest (53.45g) 1000 grain weight

Table 2 : Efficacy of insecticidal seed treatment against foliage wheat aphids at 70 and 80 days after sowing

Dose Av. No. of aphids/shoot/plant at Cumulative average no. of
ﬁc}. Treatments %T'g 70 DAS 80 DAS aphids/shoot/plant
wod 1213 1314 1415 Pooled 1213 1314 14-15 Pooled 12-13 13-14 14-15 Pooled
1. Thiamethoxam 30 050 466 49.00 1080 21.39 626 900 1113 879 252 1993 612 952
FS *(2.38) (7.07) (3.43) (473) (269) (3.07) (348 (3.13) (1.88) (457) (267) (3.24)
2. Thiamethoxam 30 075 38 368 000 1353 553 700 466 573 187 1292 093 524
FS (219) (6.15) (1.00) (381) (255 (2.83) (238) (259) (1.69) (3.73) 9139 (250
3. Thiamethoxam 30 1.00 16 1240 000 466 393 373 000 255 111 445 000 185
FS (1.61) (3.66) (1.00) (238) (2.22) (217) (1.00) (1.089) (1.45) (2.33) (1.00) (1.69)
4,  Clothianidin 50 050 606 4600 1146 2117 7.80 1013 1126 973 277 1373 622 757
WDG (2.66) (6.86) (353) (471) (2.96) (3.34) (350) (3.28) (1.94) (3.84) (269) (2.93)
5. Clothianidin 50 100 533 3333 000 128 713 733 68 710 249 983 137 456
WDG (252) (11.44) (1.00) (3.72) (2.85) (2.89) (2.80) (2.85) (1.87) (3.29) (1.54) (2.36)
6.  Clothianidin 50 150 346 2420 000 922 540 567 240 448 177 751 050 3.6
WDG (211) (5.02) (1.00) (319) (252) (2.58) (1.84) (2.34) (1.66) (2.92) (1.22) (2.06)
7. Imidacloprid 48FS 050 460 2687 1166 1439 646 880 1380 968 221 915 716 6.17
(237) (5.28) (356) (3.93) (2.73) (313) (385 (327) (L79) (3.19) (2.86) (2.68)
8. Imidacloprid 48FS 100 293 1327 000 510 553 727 446 58 169 563 090 274
(1.98) (3.78) (1.00) (247) (2.55) (2.88) (2.34) (262) (1.64) (257) (1.38) (1.93)
9. Chlorantraniliprole 050 17.23 238.87 262.66 17291 1926 2360 16346 68.77 1300 86.79 127.24 75.68
18.5SC (427) (15.49) (16.24) (13.19) (4.50) (4.96) (12.82) (8.35) (3.74) (9.37) (11.32) (8.76)
10. Chlorantraniliprole  1.00 7.8 271.00 303.80 19419 17.80 1867 19953 7866 921 8435 14203 7853
1858C (2.97) (16.49) (17.46) (13.97) (4.33) (4.44) (14.16) (8.92) (3.19) (9.24) (11.96) (8.92)
11. Recommendedspray 1g/l0L 00 667 000 279 00 287 666 317 568 979 952 833
g; \t/cigmethoxam water  (1.00) (2.77) (1.00) (1.95) (1.00) (1.97) (2.77) (2.04) (2.58) (3.28) (3.24) (3.05
12. Untreated control 56.66 405.67 32493 26241 6260 5153 18253 98.88 4881 15456 15541 119.59
(7.59) (20.17) (18.05) (16.23) (7.97) (7.25) (13.55) (9.99) (7.06) (12.47) (12.51) (10.98)
SE. + 020 010 015 006 003 004 004 003 - - -
C.D. (P=0.05) 059 030 043 016 009 011 012 008

* Figures in parentheses are  n+1 transformed values
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able 3: Effect of insecticidal seed treatment on germination of seed, shoot fly infestation and population of jassids

Dose % seed germination % infestation of No. of Jassids/plant
St rrestments g/ml shoot fly 40DAS 50 DAS Av.
No. kg = 1213 1314 1415 Pooled 12- 13- 14-15 12- 13- 14-15 12- 13- 14-15 mean
seed 13 14 13 14 13 14
1. Thiamethoxam30 050 9333** 9333 96.66 94.44 4.26%* 1.67 707 437
FS (75.00) (75.00) (79.53) (76.31) (11.97) *(1.63) (2.84) (2.32)
2. Thiamethoxam30 0.75 9500 9666 96.66 96.11 0.00 0.00 0.00 0.00
FS (77.08) (79.53) (79.53) (78.61) (0.00) (1.00) (1.00) (1.00)
3. Thiamethoxan30 1.00 9500 96.66 98.33 96.66 0.00 0.00 0.00 0.00
FS (77.08) (79.53) (82.51) (79.53) (0.00) (1.00) (1.00) (1.00)
4. Clothianidin 050 9333 9666 9833 961l o o 452 o o 133 6.73 403
50 WDG (7500) (7953) (8251) (7861) © © (1225 © T (153 B B (278) (224
5. Clothianidin 100 9333 9500 966 9% § § 000 § § 00 5 5 000 000
50 WDG (7500) (77.08) (7953) (7695 5 § (000 § 5 (100) = = (L00) (1.00)
6.  Clothianidin 150 9500 9666 9666 9611 @ @ 0.0 @ @ 000 £ S 000 000
50 WDG (77.08) (79.53) (79.53) (7861) = Z (000) Z I (1.00) g & 100 (100
7. Imidacloprid 050 9500 9833 9666 9666 T z 332 § 5 160 B B 640 400
48 FS (77.08) (8251) (7953) (7953) ¢ £ (1047) £ =  (161) Q @ 2.72) (2.24)
8. Imidacloprid 100 9333 9666 9500 9499 5 B 000 G 5 000 B T 000 000
48FS (75.00) (79.53) (77.08) (7695) & & (000) & & (100) £ £ (100 (L00)
9. Chlorantraniliprole 050 9333 9333 9666 9444 ¥ § 2120 § § 860 3 T 1260 1060
185 SC (7500) (75.00) (7953) (7631) E £ (2742 £ E (310 = = (369) (341
10. Chlorantraniliprole 1.00 9500 96.66 96.66 96.11 20.80 8.73 12.27 1050
185SC (77.08) (79.53) (79.53) (78.61) (27.13) (312) (3.64) (3.39)
11.  Rec. spray of 1g/10 9500 9500 9833 96.11 18.00 9.53 140 547
thiamethoxam lit  (77.08) (77.08) (82.51) (78.61) (25.10) (3.24) (1.55) (2.54)
25WG water
12. Untreatedcontrol - 9333 9666 9666 95.44 21.46 10.13 1247 11.30
(75.00) (79.53) (79.53) (77.61) (27.63) (3.34) (367) (351)
SE. + 124 380 443 08 - - 033 - - 003 - - 005 -
C.D. (P=0.05) NS NS NS NS - - 096 - - 010 - - 014 -
** Figuresin parentheses arearc sin transformed values * Figuresin parentheses are v n+1 transformed values

NS=Non-significant

S Tretments g/g](l)se 1000 grain weight (g) Yield g/lha % increased in yield over control
No. kg $p:jr 12-13 13-14 14-15 Pooled 12-13 13-14 14-15 Pooled 12-13 13-14 14-15 Pooled
1.  Thiamethoxam 30 FS 0.50 52.07 5246 5254 5236 4472 4636 51.68 4762 154 4542 6287 41.23
2. Thiamethoxam 30 FS 0.75 52.83 5315 53.07 53.03 4897 5328 56.68 5297 2637 6712 7863 57.37
3. Thiamethoxam 30 FS 100 5270 5341 5423 5345 5080 56.78 5821 5526 311 7811 8345 64.22
4. Clothianidin 50 WDG 050 4937 4837 5226 50.00 4586 5251 5110 49.82 1835 6471 6105 4804
5. Clothianidin 50 WDG 100 5083 5130 5230 5148 4793 5260 57.82 5278 2369 6499 8223 56.97
6.  Clothianidin 50 WDG 150 5144 5149 5320 5204 4816 5420 57.61 5332 2428 7001 8156 58.62
7. Imidacloprid 48 FS 0.50 5223 5293 5217 5245 46.68 47.60 5150 4859 2046 4930 6231 44.02
8.  Imidacloprid 48 FS 100 5280 5305 5310 5299 4972 5785 5805 5521 2831 8146 8290 64.22
9.  Chlorantraniliprole 185 050  49.73 50.17 49.20 49.70 3865 3263 3701 3610 00 235 1664 6.33
SC
10. Chlorantraniliprole185 1.00  50.53 50.73 49.80 5035 3869 3374 3974 3739 00 583 2524 1036
SC

11. Recommended spray 1g/l0L 52.75 53.09 5350 5311 5458 6335 6203 5999 4085 9871 9549 7835
thiamethoxam 25WG water

12.  Untreated control - 48.75 48.78 48.05 4872 3875 31.88 3173 3412 0.0 0.0 0.0 0.0
SE. + 040 031 007 023 218 281 199 164 - - - -
C.D. (P=0.05) 118 092 021 067 639 822 584 480 - - - -
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EFFICACY OF INSECTICIDAL SEED TREATMENT AGAINST PESTS OF WHEAT
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was obtained in treatment with thiamethoxam 30 FS @
1.00 mi/kg seed. However, it was at par with
thiamethoxam 30 FS @ 0.75 ml/kg seed (53.03g) and
imidacloprid 48 FS @ 1.00 mi/kg seed (52.999).

Yield:

The data presented in Table 4 reveaed that yield
differences due to various insecticidal seed treatments
were significant. Among the various insecticidal seed
treatments thiamethoxam 30 FS @ 1.00 ml/kg seed
recorded significantly highest yield of 55.26 g/ha. It was
at par with imidacloprid 48 FS @ 1.00 mi/kg seed,
clothianidin 50 WDG @ 1.50 g/kg seed, thiamethoxam
30FS @ 0.75 ml/kg seed, clothianidin 50WDG @ 1.00
o/kg seed and imidacloprid 48 FS @ 0.50 ml/kg seed
which recorded 55.21, 53.32, 52.97, 52.78 and 50.59 o/
ha grain yield, respectively. However, maximum yield
of 59.99 g/ha was obtained in plot treated with
thiamethoxam 25 WG @ 1g/10 liter of water as a
recommended insecticidal spray treatment. The lowest
(34.12 g/ha) yield was recorded in untreated control.
The highest (64.22) per cent increased in yield over
control was recorded in treatments with thiamethoxam
30 FS @ 1.00 mi/kg seed and imidacloprid 48 FS @
1.00 ml/kg seed. It was followed by clothianidin 50
WDG @ 1.50 g/kg seed (58.62%), thiamethoxam 30 FS
@ 0.75 ml/kg seed (57.37%) and clothianidin 50 WDG
@ 1.00 g/kg seed (56.97%).

Economics:

The data in respect of economics on different
treatments are presented in Table 5. Among the
treatments with insecticidal seed treatment, the
additional yield and income over control was highest
(21.14 g/ha and Rs. 44480/ha) in thiamethoxam 30 FS
@ 1.00 ml/kg seed. It was followed by imidacloprid 48
FS @ 1.00 ml/kg seed (21.09 g/ha and Rs. 44428/ha),
clothianidin 50 WDG @ 1.50 g/kg seed (19.20 ¢/haand
Rs. 40562/ha), thiamethoxam 30 FS @ 0.75 ml/kg seed
(18.86 g/haand Rs. 39749/ha) and clothianidin S0 WDG
@ 1.00 g/kg seed (18.66 g/ha and Rs. 39451/ha). The
monetary returns and net profit over control were
maximum in treatment with thiamethoxam 30 FS @ 1.00
ml/kg seed (Rs. 114607 and 81373/ha). It was followed
by imidacloprid 48 FS @ 1.00 ml/kg seed (Rs.114554/-),
clothianidin 50 WDG @ 1.50 g/kg seed (Rs.110689/-),
thiamethoxam 30 FS @ 0.75 ml/kg seed (Rs.109876/-)
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and clothianidin 50 WDG @ 1.00 g/kg seed (Rs.109577/
-) for monetary returns whereas for net profit it was
imidacloprid 48 FS @ 1.00 ml/kg seed (Rs.81287/-),
thiamethoxam 30 FS @ 0.75 mi/kg seed (Rs.76975/-),
clothianidin 50 WDG @ 1.50 g/kg seed (Rs.76638/-) and
clothianidin 50 WDG @ 1.00 g/kg seed (Rs.76243/-).
The maximum benefit cost ratio was found in
thiamethoxam 30 FS @ 1.00 mi/kg seed (3.44). However,
it wasfollowed by imidacloprid 48 FS @ 1.00 mi/kg seed
(3.43) and thiamethoxam 30 FS @ 0.75 ml/kg seed
(3.33). The highest (42.22) ICBR was recorded in
clothianidin 50 WDG @ 0.50 g/kg seed. It wasfollowed
by imidacloprid 48 FS @ 0.50 ml/kg seed (39.41),
thiamethoxam 30 FS @ 0.50 ml/kg seed (38.81) and
thiamethoxam 30 FS @ 0.75 ml/kg seed (36.86).

Our results are in accordance with the findings of
(Machariaet al., 1999) who reported significant efficacy
of seed treatment of insecticidesfor the control of anoxia
(Ahmed et al., 2010) also reported the effective impact
of pesticide and seed dressing for the control of aphid.
Similarly, Royer et al. (2005); Patil et al. (2003); Patil et
al. (2009) and Sohail et al. (2014 a and b) found that
seed dressing with Imidacloprid 48 per cent FS and
Thiamethoxam 30 per cent FS decreased the population
of sucking pests on wheat that are al so supporting to our
results.
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