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Figure S1. Mean mortality rates (% = SE) of Tribolium confusum larvae exposed for 10 days onto (a) woven polypropylene; (b) biaxially oriented
polypropylene; (c) kraft paper storage bag materials treated with thiamethoxam, pirimiphos-methyl, alpha-cypermethrin and deltamethrin at 0.10
mg (a.i.)/cm2
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Figure S2. Mean mortality rates (% + SE) of Ephestia kuehniella larvae exposed for 10 days onto (a) woven polypropylene; (b) biaxially oriented
polypropylene; (c) kraft paper storage bag materials treated with thiamethoxam, pirimiphos-methyl, alpha-cypermethrin and deltamethrin at 0.10
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Table S1. Mean mortality rate (% + SE) of Tribolium confusum larvae exposed for 1, 2, 3 h and 1, 2, 3 and 10 days onto WPP, BOPP or
KP storage bag materials treated with thiamethoxam, pirimiphos-methyl, alpha-cypermethrin and deltamethrin in three doses.
Control mortality rate is <5%.

Bag material WPP
Sprayed surface One surface is sprayed/ Exposure
exposure onto unsprayed
surface
Insecticide Dose 1h 2h 3h 1 day 2 days 3 days 10 days
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0 5.6+3.4 189442  43.3+5.5
0.05 mg (a.i.)/cm? 0.0£0.0 0.0+0.0 0.0£0.0 1.1+1.1 144424  25.6+4.4  53.3+5.5
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 3.3x1.7 14.4+44  31.1+4.2  87.84£2.8
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0  0.0+0.0 0.0+0.0 3.3+1.7 56.7+5.8
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.0+0.0 0.0£0.0 1.1+1.1 3.3+2.4 7.843.2 92.2+5.2
0.10 mg (a.i.)/cm? 0.0£0.0 0.0+0.0 1.1#1.1 2.2+15 3.3+2.4 13.3+5.5  100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 1.1#1.1 4.4+1.8 22.2+4.7  55.6£3.8
cypermethrin
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 3.3+x3.3 13.3+44  27.8+7.2  63.3£2.9
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0 14.4+4.1 31.1+4.8 71.1+£2.6
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 3.3+1.7 20.0£5.5
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0 8.9+3.5 10.0#4.1  23.3+5.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 0.0+0.0 122436  22.2+3.2  60.0£3.7
Sprayed surface One surface is sprayed/
exposure onto sprayed surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 5.6x2.4 52.2+22  91.1+4.6  100.0+0.0
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 2.2+15 13.3¥29 60.0+5.0 889+6.1  100.0+0.0
0.10 mg (a.i.)/cm? 0.0£0.0 56+1.8 10.0£24 189+2.6 61.1+3.1 96.7+1.7  100.0+0.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 8.9+2.6 37.8+4.7  64.4+24  100.0+0.0



methyl

0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0  10.0+3.7 47.8#3.2  100.0+0.0 100.0+0.0
0.10 mg (a.i.)/cm? 0.00.0 0.0£0.0 0.0+0.0 11.1+£3.5 61.1+2.6  100.0+0.0 100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  3.3#1.7 11.1£35  15.6+4.8  28.9£3.9
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0 7.8+2.8 24.4+3.8 31.1+4.6  46.7+5.8
0.10 mg (a.i.)/cm? 0.00.0 0.040.0 0.0+0.0 13.3+3.7 27.84+55 41.1+4.6  63.3+3.3
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 0.0+0.0 44429 14.4+4.1
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 1.1+1.1 7.8+3.2 15.6+3.8  35.6+4.4
0.10 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0 4.4+29 21.1+£3.1  50.0£11.4 67.8+10.1
Sprayed surface Both surfaces are sprayed
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 4.4+24 11.1+2.6  23.3+2.4  90.0£2.9
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 13329  289+42  97.8+15
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0 0.0+0.0 10.0+2.4 15.6+5.0 31.1+5.6  100.0+0.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 0.0+0.0 1.1£1.1 22422 48.9+89  67.8+14.4
methyl
0.05 mg (a.i.)/cm? 0.0+£0.0 0.040.0  0.0+0.0 22422 15.6+4.4  63.3+6.0  96.7+4.7
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0 0.0+0.0 4.4+24 45.6+3.8  73.3+6.0  100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0  0.0+0.0 1.1+1.1 8.9+2.0 54.4+3.8
cypermethrin
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 1.1%1.1 4.4+1.8 122432 56.7+2.4
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 2.2+15 8.9+2.6 21.1+4.8  72.2+4.0
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 22+15 6.7£1.7 22.2+40 43.3+8.8  80.0+5.5
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0 7.8+22  20.0+6.9 33.3+6.7 489+8.2  81.1+4.2
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  12.2#4.0 222+40 37.845.7 51.1+51  85.6+5.8
Bag material BOPP

Sprayed surface

One surface is sprayed/
exposure onto unsprayed

surface



Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0#0.0 0.0+0.0 11.1+3.1  25.6£3.8  62.2+6.2
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 1.1#1.1 13.3+3.3 37.8+55 77.8+7.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  3.3#1.7 17.8+4.7  40.0+2.9  82.2+5.2
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.020.0 0.0+0.0 0.0+£0.0 11.1+5.1  28.943.5
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.00.0 0.0+0.0 2.2+1.5 11.1£3.5  41.1+11.1
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  4.4+1.8 16.7+2.9  51.1£10.7 75.6+11.1
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 3.3+1.7 7.843.2 28.9+6.6
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.00.0 0.0+0.0 3.382.4 7.8+4.7 48.9+7.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1+1.1 4.4+3.4 12.2+4.3  57.849.5
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 0.0+0.0 6.7+5.5 14.4+5.6
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.020.0 0.0+0.0 3.3+2.4 20.0£7.5  32.246.2
0.10 mg (a.i.)/cm? 5.6+5.6 5.6£5.6  5.6+5.6  5.645.6 5.65.6 21.1+35  44.4+6.5
Sprayed surface One surface is sprayed/
exposure onto sprayed surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 1111 1.1+1.1 1.1£1.1  11.1£3.5 51.1+8.7 67.8+8.9  100.0+0.0
0.05 mg (a.i.)/cm? 1.1+1.1 22415 22+15 13.3+44 43.3+#75 76.7+53  100.0+0.0
0.10 mg (a.i.)/cm? 4.4+1.8 5.6£1.8 5.6+1.8 222+#45 56.7+6.7 85.6+1.8  100.0+0.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 3.3+2.4 289+42  56.7+4.7  100.0+0.0
methyl
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 7.8+£3.6 45.6+4.8  100.0+0.0 100.0+0.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  15.6+34  55.6+2.4  100.0+0.0 100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  3.3#1.7 6.7+2.9 12.243.6  30.0+3.7
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 5.6+2.4 11.1£3.5  21.1+5.6  45.6+5.8
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  5.6+2.4 11.1+3.1  28.9+3.5 57.8+5.7
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 1.1#1.1 5.6+2.4 15.6+4.1  66.7+4.7



0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0 1.1x1.1  1.1£1.1 6.7+3.3 16.7+4.1  74.4+5.8
0.10 mg (a.i.)/cm? 1.1+1.1 1.1+1.1  1.1£1.1  3.3+24 7.8+3.6 30.0+5.0  91.1+4.2
Sprayed surface Both surfaces are sprayed
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  3.3#1.7 3.3£1.7 12.2+1.5  97.8+1.5
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0 0.0+0.0 11.1+54  14.4+5.0 28.9+59  100.0+0.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 15.6+5.0 23.3+6.2 61.1+7.5  100.0+0.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 0.0+0.0 1.1£1.1 8.9+3.1 12.2+3.6  87.8+3.6
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 4.4+1.8 10.0£2.9  21.1+3.9  94.4+24
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  5.6+2.9 15.6+4.4 344460 96.7+2.4
alpha- 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 0.0+0.0 1.1£1.1 6.7+1.7 8.9+2.6 62.2+4.0
cypermethrin
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 7.8+2.2 16.7+4.4 722452
0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0 0.0+0.0 1.1+1.1 15.6+4.1 222436  82.2+3.2
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 0.0+0.0 2.2+22 23.3+4.7  34.4+71  87.8452
0.05 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  8.943.1 25.6+4.8 489459  88.9+3.5
0.10 mg (a.i.)/cm? 0.0+£0.0 0.040.0  0.0+0.0 11.1+x2.0 33.3#3.7 50.0¢5.5  90.0+4.1
Bag material KP
Sprayed surface One surface is sprayed/
exposure onto unsprayed
surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+£0.0 0.0£40.0  0.0+0.0  0.0+0.0 6.7+2.4 31.1+54  56.7+6.2
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£40.0  0.0+0.0  0.0+0.0 10.0+2.9  30.0+4.7  58.9+4.8
0.10 mg (a.i.)/cm? 0.00.0 0.0£0.0 0.0+0.0  0.0+0.0 15.6+4.1  52.2#4.0  75.6+5.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 4.4+1.8 16.7+3.7  43.3+58  66.7+7.8
methyl
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0 4.4+1.8 20.0£3.3  75.6£6.9  90.0+5.3
0.10 mg (a.i.)/cm? 0.00.0 0.0£0.0 0.0+00 6.7#24 33.3+5.8 77.847.8 98.9+5.1




alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1£1.1 3.3+1.7 14.4+4.1  34.4+5.0
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0 1.1#1.1 4.4+29 20.0+3.3  46.7+8.5
0.10 mg (a.i.)/cm? 0.00.0 0.0£0.0 0.0+0.0 3.3#1.7 5.6+2.4 20.0£5.3  48.9+7.0
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 7.8+4.0 20.0+6.5  36.7+8.8
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0  0.0+0.0 15.6+5.0 28.9+7.4  52.245.7
0.10 mg (a.i.)/cm? 3.343.3 33433 3333 3.3#3.3 18.9+3.1  34.4+6.3  81.1#5.9
Sprayed surface One surface is sprayed/
exposure onto sprayed surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+£0.0 0.0£40.0  0.0+0.0  0.0+0.0 46.7+3.3  73.3+6.7  97.8+1.5
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0 22+22 144424 52.2+64 944438 98.9+1.1
0.10 mg (a.i.)/cm? 0.00.0 0.0£0.0 0.0+0.0 15.6+24 75.6+41 96.7+2.4  100.0+0.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0 0.0+0.0 18.9+2.0 57.843.2 84.4+4.8 94.4+29
methyl
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0  0.0+0.0 24.4+44  60.0#4.7 922452  95.6+4.4
0.10 mg (a.i.)/cm? 0.00.0 0.0£0.0 0.0+0.0 31.1+2.0 61.1+48 97.8+1.5 98.9+1.1
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0 0.0+0.0 5.6+2.4 28.9+54  57.8+4.0 82.2+3.2
cypermethrin
0.05 mg (a.i.)/cm? 1.1+1.1 1.1+1.1  1.1#1.1 89435 30.0+4.7 71.1#4.6  87.8+3.2
0.10 mg (a.i.)/cm? 22415 22415 3317 20.0+33 50.0£3.7 98.9+1.1  100.0+0.0
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 1.1+1.1  1.1£1.1 1.1+1.1 5.6+3.4 10.0+3.7  42.2+6.8
0.05 mg (a.i.)/cm? 1.1+1.1 1.1+1.1  2.2+15 22+15 8.9£3.5 11.1£5.9  63.3+8.2
0.10 mg (a.i.)/cm? 8.9+7.7 10.0+7.6 10.0+7.6 10.0+£7.6  10.0+7.6 21.1+7.0 72.2+7.4
Sprayed surface Both surfaces are sprayed
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+£0.0 0.040.0  0.0+0.0  0.0+0.0 522+4.0 81.1£39  93.3+2.9
0.05 mg (a.i.)/cm? 0.0+£0.0 0.0£0.0  0.0+0.0  0.0+0.0 54.4+44  80.0£3.3  96.7+1.7
0.10 mg (a.i.)/cm? 0.0+0.0 0.040.0 0.0+0.0 4.4+24 68.9+2.6  100.0+0.0 100.0+0.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0  0.0+0.0 0.0+0.0 7.8+2.2 47.8+52  86.7+2.9



methyl

0.05 mg (a.i.)/cm? 0.0£0.0 0.0+£0.0 0.0+0.0 1.1£1.1 7.842.2 52.248.1  94.4+2.4

0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  3.3#1.7 15.6+3.8 622457  97.841.5
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 2.2+1.5 7.8+2.8 63.3+2.9
cypermethrin

0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0£0.0  0.0+0.0 3.3+1.7 8.9+3.5 65.6+5.3

0.10 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0  0.0+0.0 4.4+1.8 22.2+5.7  82.2+6.2
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0  0.0+0.0 5.6+1.8 12.242.8  20.0+3.7  50.0+8.5

0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 10.0£3.7 13.3#33 23.3+24 52.2+6.0

0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 122443 17.8+4.7 289+6.1  63.3+4.7

Table S2. Mean mortality rate (% + SE) of Ephestia kuehniella larvae exposed for 1, 2, 3 h and 1, 2, 3 and 10 days onto WPP, BOPP or KP
storage bag materials treated with thiamethoxam, pirimiphos-methyl, alpha-cypermethrin and deltamethrin in three doses. Control
mortality rate is <5%.

Bag material WPP
Sprayed surface One surface is sprayed/ Exposure
exposure onto unsprayed
surface
Insecticide Dose 1h 2h 3h 1 day 2 days 3 days 10 days
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0  0.0+0.0  0.0+0.0 1.1£1.1 10.0£3.3  31.1£2.6
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0  0.0+0.0 2.3+1.7 11.1£3.5  40.0£3.3
0.10 mg (a.i.)/cm? 0.0+0.0 0.0£0.0  0.0+0.0 2.2+1.5 5.6+2.4 15.6+£3.8  57.8+£3.2
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0+0.0 2.2+2.2 5.6+1.8 14.4+44  56.7+8.3
methyl
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 5.6£1.8 5.6+4.4 26.7¢7.5  68.919.6
0.10 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 5.6+2.4 11.1+4.6  23.3£6.5  85.6+9.3
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1#1.1 12.2+3.2  26.7+41  60.0+4.4
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0  0.0+0.0 2.2+1.5 13.3+3.3  27.8449  62.2+2.8




0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0+0.0 4.4+1.8 18.9+3.1  37.843.6  76.7+2.4
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 89+3.1 20.0+29 289+39 31.1+45 53.3+5.3
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 89+2.6  23.3+3.3 344434 422+62 64.4+5.6
0.10 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 11.1+2.6 24.4+29 37.8+22 47.8+36 71.1+54
Sprayed surface One surface is sprayed/
exposure onto sprayed surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 4.4+1.8 7.8+2.2 16.7+3.7  18.9+£3.1
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 7.8+2.2 20.0+4.7 289459  40.0+3.3
0.10 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 13.3+24 25.6+3.4 37.8+4.0 40.0+6.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 5.6+2.4 15.6+2.9  50.0+#4.1  100.0+0.0
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 10.0£3.7 43.3+4.1 100.0£0.0 100.0£0.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0+0.0 13.3+4.1 44.4+29 100.0+0.0 100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 244+24 344+34 433+41 65.6+3.8
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 22+22 31.1+£3.1 389+39 50.0+4.7 73.3+2.4
0.10 mg (a.i.)/cm? 3.3+1.7 3.3+#1.7 33+1.7 378422 544441 63.3+3.3 82.2+2.8
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 4.4+1.8 37.845.7 56.7+5.0  70.0+3.7
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 11.1+£3.1 26.7#6.5 53.3+x53  61.1+3.9
0.10 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 20.0+5.8 31.1+8.6 76.7+3.7  82.2+3.6
Sprayed surface Both surfaces are sprayed
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0£.0.0 5.6+2.9 23.3+5.3 444429 61.1+2.6
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 8.9+2.0 22.2+49  444+6.0 65.6+4.4
0.10 mg (a.i.)/cm? 0.00.0 0.0+0.0 0.0+0.0 8.9+2.6 24.4+3.8 45.6+53  84.4+4.8
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 3.3+24 8.9+4.6 11.1+4.6  38.9+6.6
methyl
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 5.6+3.4 144434  23.3+53  60.0+6.7
0.10 mg (a.i.)/cm? 0.00.0 0.0+0.0 0.0+0.0 7.8+£3.6 144453  20.0£5.5 62.2+7.2




alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0+0.0 5624 21.1+x42  35.6+44 56.7£3.3
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0  0.0+0.0 6.742.9  25.6£3.4 389+4.2 64.4+2.4
0.10 mg (a.i.)/cm? 0.00.0 0.0+0.0  0.0+0.0 44+1.8 289+54  40.0+4.7 72.2+5.7
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 1.1+1.1 7.8+2.8 18.9+3.5 36.7#3.3  56.7+8.7
0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 22+15 8.9+2.6 21.1+35  36.7+3.3  61.1+4.6
0.10 mg (a.i.)/cm? 0.0+0.0 0.040.0 22+22 11.1+2.0 244434 36.7+55 722472
Bag material BOPP
Sprayed surface One surface is sprayed/
exposure onto unsprayed
surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0  0.0+0.0 0.0+0.0 2.2+2.2 11.1+2.6  41.1+4.6
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1£1.1 4.4+1.8 17.8+5.7  58.9+3.1
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 4.4+138 10.0+3.7  25.6£5.6  66.7+4.1
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+0.0  0.0+0.0 0.0+0.0 44424 8.9+3.5 34.4+6.0
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 2.2#15 6.7£2.9 15.6+6.3  44.4+6.7
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 3.3+24 8.9+4.6 22.2+6.8  53.3x8.2
alpha- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 5.6+1.8 13.3+4.7  21.1+4.6  53.3+3.7
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 7.8+2.2 14.4+4.4  25.6+6.0  60.0+3.7
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0£0.0 8.9+3.5 16.7+3.7  26.7#5.8  64.4+6.0
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 22+15 15.6+24 22.2+43 24.4+44 444450
0.05 mg (a.i.)/cm? 4.4+3.4 6.743.7  16.7455 26.7+7.1 37.8+6.2 43.3+6.7  63.3%9.9
0.10 mg (a.i.)/cm? 4.4+3.4 7.8+45 20.0+6.2 34.4+8.7  43.3+10.8 47.8+10.9 64.4+6.7
Sprayed surface One surface is sprayed/
exposure onto sprayed surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 17.8#22 50.0+3.3 722+4.0  90.0+4.1
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0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 23.3#1.7 63.3+2.4 822432  93.3+2.9

0.10 mg (a.i.)/cm? 0.0+0.0 22415 44418 25.642.9 84.4+38 97.8+15 98.9+1.1
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 20.0+6.0 37.8+43 522+6.0 81.1+4.2
methyl

0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 1.1x1.1 15.6#3.8 37.8#22 80.0+7.5 92.2+3.8

0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  6.74#3.7 344469 61.1+2.0 97.8+2.2  100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 2.2#15 35.6+#4.1  46.7+53  74.4+44
cypermethrin

0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 3.3#1.7 38.9+3.1 54.4+3.8 76.7+3.3

0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 122428 47.8+2.8 66.7+3.7  88.9+2.6
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 1.1+1.1 89435 244+48  41.1+6.8  86.7+2.9

0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 7.8+2.8 222+6.2 27.8+28 489+74  95.6+1.8

0.10 mg (a.i.)/cm? 0.0+0.0 0.0+0.0  10.0+#3.7 22.2+#3.2  32.2+72 533+9.4  98.9+2.0
Sprayed surface Both surfaces are sprayed
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 5.6+2.4 12.2+4.0 27.8+43  47.8+3.2

0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 6.7£1.7 18.9+2.6  42.2+47  64.4+3.8

0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0#0.0 15.6+3.8 30.0+#4.4 46.7+5.0 76.7+5.0
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.00.0 0.0+0.0 10.0+2.9  20.0£5.3  45.6+9.7
methyl

0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0  0.0+0.0 0.0+0.0 18.9+54  40.0+8.0 58.9+7.7

0.10 mg (a.i.)/cm? 0.00.0 0.0+0.0  0.0+0.0  0.0+0.0 40.044.7  65.6+7.1  96.7+2.4
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.00.0 22422 13.3+4.1 189461  28.9+4.8
cypermethrin

0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 3.3+24 13.3+5.0 21.1+4.6  34.4+8.5

0.10 mg (a.i.)/cm? 0.00.0 0.0+0.0 0.0+0.0 4.4+18 144429  25.6+£5.0 43.3+5.3
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 3.3+24 8.9£3.9 18.9+4.8  42.2+7.0

0.05 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 1.1+1.1 6.7#29 26.7+6.2  47.8+85  72.2+8.6

0.10 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 6.7#2.9 16.7+5.3  45.6+5.0 81.1+4.8
Bag material KP
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Sprayed surface

One surface is sprayed/
exposure onto unsprayed

surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0+0.0 1.1£1.1 3.3+1.7 5.6+2.4 5.6+2.1
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 3.3£1.7 5.6+3.4 7.8+4.3 10.0+4.7
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 4.4+138 8.9£2.6 12.2+42.8  23.3+4.4
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0#0.0 22415 2.2+1.5 16.743.4  32.247.2
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 3.3£1.7 4.4+1.8 32272 40.0+4.1
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 3.3£1.7 8.9£2.6 33.3£3.7 83.3+7.1
alpha- 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 0.0+0.0 1.1£1.1 1.1£1.1 5.6+2.9 15.6+3.8
cypermethrin
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1£1.1 5.6+2.4 8.9+3.1 18.9+3.9
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 4.4+29 11.1+3.5 144438 25.6+2.4
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 6.7424  6.7+3.3 6.7+3.3 122432  67.8+4.7
0.05 mg (a.i.)/cm? 0.0+0.0 1.1+1.1  6.7#33  8.9+2.6 10.0+2.9  16.7#8.5  73.3+5.8
0.10 mg (a.i.)/cm? 0.00.0 22+15 89+2.6 13.3#33 222+49 26.7+6.0 82.2+4.7
Sprayed surface One surface is sprayed/
exposure onto sprayed surface
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 22+22  26.7+#33 52.2+47 67.8+40 84.4+29
0.05 mg (a.i.)/cm? 0.00.0 1.1+1.1  5.6+24 30.0+29 57.8+3.6 722452  85.6x1.8
0.10 mg (a.i.)/cm? 0.0£0.0 22422 56429 36.7#3.7 589435 73.3+29  90.0+2.9
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1£1.1 16.7+4.4  52.2+32  100.0+0.0
methyl
0.05 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 1.1£1.1 41.1+2.6  100.0+0.0 100.0+0.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 22422 42.2+3.6  100.0+0.0 100.0+0.0
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.040.0 1.1+1.1 144434 50.043.7 67.8+4.0 85.6+3.8
cypermethrin

12



0.05 mg (a.i.)/cm? 0.00.0 0.0£0.0 22+22 189+4.6 63.3£3.7 77.8+3.6  90.0+3.7
0.10 mg (a.i.)/cm? 1.1+1.1 1.1+1.1  3.3+#33 244+41 63.3+29 83.3+44 91.1+3.1
Deltamethrin 0.025 mg (a.i.)/cm? 0.0+0.0 0.040.0 5.6+29  8.9+39 15.6£5.0  15.6+5.0  70.0+7.1
0.05 mg (a.i.)/cm? 1.1+1.1 1.1+1.1  6.7+24 14429 16.7+4.1 244453  72.2+6.0
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 122422 23.3+4.7 24.4+44 389+75 81.1+6.6
Sprayed surface Both surfaces are sprayed
Insecticide Dose
Thiamethoxam 0.025 mg (a.i.)/cm? 0.0+0.0 0.0£0.0 0.0£.0.0 2.2+1.5 2.2+1.5 6.7+1.7 8.9+1.1
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+£0.0 0.0+0.0 3.3#1.7 5.6+2.4 11.1+3.1  25.6+2.4
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 4.4+438 15.6+4.1 34.4+41 48.9+3.5
Pirimiphos- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 44+24 36.744.4  56.7+44  67.8+6.2
methyl
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 5.6+1.8 422+6.4  60.0+5.0 71.1+5.6
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 5.6£1.8 53.3+4.7 81.1+5.1  96.7+4.4
alpha- 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0  0.0#0.0 2.2+15 12.2+3.6  32.246.6  61.1+5.9
cypermethrin
0.05 mg (a.i.)/cm? 0.0+0.0 0.0+0.0 0.0+0.0 189+2.0 46.7#3.7 789+42  922+2.8
0.10 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0+0.0 25.6+44 589+2.0 91.1+39 96.7+24
Deltamethrin 0.025 mg (a.i.)/cm? 0.0£0.0 0.0£0.0 0.0#0.0 13.3#£3.3 289+54 35.6+44 63.3+5.5
0.05 mg (a.i.)/cm? 0.0+0.0 0.040.0 1.1+1.1 144438 322443 41.1+48  65.6+6.0
0.10 mg (a.i.)/cm? 0.0+0.0 0.040.0 5.6+3.4 20.0+3.7 32.244.0 42.2+52 67.8+4.0
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