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Abstract This study was carried out to measure the drift distance by wind speed according to the
formulation and nozzle that affect the drift of aerial spraying, by predicting the drift distance based on this
and to provide basic information on the drift reduction method of aerial spraying pesticides. The test
formulations were suspension concentrate (SC) and suspo-emulsion (SE), which are mainly used as aerial
spraying pesticides in Korea, and the test was conducted using blank formation. The drift distance was
measured by calculating coverage of water sensitive paper. The test formulations were diluted 16 times and
sprayed at wind speed of 0 (calm status), 1, 2, and 3 m/s in the wind tunnel using BLDC water pump. The
nozzles used in the test were XR11002 and DG11002. The test results showed that strong wind led to further
drift and SE tended to drift farther than SC. In addition, diluents sprayed with XR11002 nozzle tend to drift
farther than those sprayed with DG11002 nozzle. The equation of dissipation curve according to coverage of
water sensitive paper at a wind speed of 2 m/s was obtained to predict drift distance. The results also showed
the furthest drift tendency when spraying SE using XR11002 nozzle. Therefore, it is important to select a
nozzle with a large droplet and to spray pesticides in the early morning hours when the wind speed is weak.
It was judged that efforts to spray pesticides with caution were needed because drift patterns may vary

depending on the formulation and nozzle.
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Fig. 1. Spraying tool to measure pesticide drift at wind tunnel.
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Fig. 2. Scenes of pesticide drift test at wind tunnel.

Wind

Fig. 3. Schematic diagram of wind tunnel test to measure drift caused by aerial spraying.
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Table 1. Drift distance of suspension concentrate (SC) and suspo-emulsion (SE) with XR11002 nozzle caused by wind speed

Mean coverage (%, n=3)

Formulation gg/gelg Distance from spraying point (m)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0m/s

(Calm) 16503 - - - - - - - - - - - - - -
Suspension 1 m/s 67.7+02% 724420 39.6+£1.8° 17.9435°  4.4+04" 1.0£0.3" 0.7+0.2" 0.5+0.1" 0.120.0" - - - - - -
concentrate

2m/s 19.842.2F  53.843.0° 673+3.5%  66.0+3.0° 442425 39.6+2.1° 29.4+3.1F  20.1£1.7°  14.3+2.1¢  7.8+0.9" 48+£1.0"  2.6+0.5" 0.7+£0.3’ 0.2+0.1° -

3m/s 13.2£1.3"  26.8+0.59 43.7+03° 63.6+0.7" 543+3.1% 52.5+£3.7°C 483+3.1¢  41.4+£6.6°F 38.142.7° 3244267  25.742.19" 21.9+1.7" 172424  157+2.1" 14.1£1.7'

0m/s

(Calm) 0501 - - . . - . - - - - - - - -
Suspo-emul- 1 m/s 74464 71.9+£0.8* 40.8+2.1° 13.1£2.3¢ 6.4+3.0P 1.740.1F 0.9+0.3% 0.4+0.1% 0.2+0.0% - - - - - -

sion
2m/s 30242.0°  59.742.5%  62.7+1.3%  58.0+1.3"° 53.7+0.8° 425+02° 29.8+0.4° 223+4.7°  14.0£44° 93+£28" 69827 44+06" 2905 2.0+£0.2' 1.8+0.4'
3m/s 8.6+1.7  33.0463%  50.74635C 57.5£5.9%5C 59.042.2%  49.2+1.6° 443+43P 36.8+7.9°F 30.8+7.4%C 27.5+6.55M 263+7.27M 2254479 18.744.2" 163433 14.0+3.7"
Mean in the same row with the different letters are significant different (p<0.05) by Duncan’s multiple range test.
Table 2. Drift distance of suspension concentrate (SC) and suspo-emulsion (SE) with DG11002 nozzle caused by wind speed
Mean coverage (%, n=3)
Formulation ;g;lgg Distance from spraying point (m)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0m/s

(Calm) 13405 - - - - - - - - - - - - - -
Suspension 1m/s  74.8£2.6™ 622+1.1% 20.7£24°  89+09°  1.5+0.0° 0.6£02  0.5+0.1°  0.120.0° - - - - - - -
concentrate

2 m/s 28.5402°  552+1.5%  55.0+2.5%  483+1.7° 30.2+09° 21.3+04° 12.5+0.6" 7.5+0.6" 4240.6°  2.1x04"  0.7+0.1"  02+0.1' - - -

3m/s 2244159 33.6422°  46.0+1.3°%  49.1+2.8% 45.142.0°C 433+0.1¢ 36.5+0.7° 34.7+1.8° 265+1.6° 21.4+0.8% 143+12" 112404 7.7+0.5' 6.0£0.5"  4.5+04%

0Om/s

(Calm) 10203 - - . . - - - - - - - - - -
Suspo-emul- 1 m/s 79.8+4.5"  67.0+£59%  29.0+3.7¢ 7.9404°  3.9d+0.1" 1.1£0.1% 0.7+0.1% 0.3+0.1% 0.1£0.0% - - - - - -

sion
2m/s 41.6£3.6°  64.084.7%  65.7£23%  584+03° 47.8+0.7¢ 31.2423° 19.1+22°F  14.4+1.2° 7.68049  42+03"  2.9+0.8' 1.7£0.3' 1.3+0.3' 1.0£0.1' 0.8+0.1'
3m/s 18.0£1.7°6  359+2.8° 43.7+2.1¢ 49.7+3.7° 552+12% 407429 3354320 3294260 259+44.1F 189+2.07 18.1x1.17¢ 14.7+14M 11.7:0.8"  9.0+0.7' 7.7+0.7"

Mean in the same row with the different letters are significant different (p<0.05) by Duncan’s multiple range test.
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Table 3. Nozzle classification by droplet sizes indentified in ASAE
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Category Symbol Color Nozzle Dloplet size (micron)
Extremely Fine XF Purple | <60
Very Fine VF Red a 60-145
Fine F Orange ﬁ 145-225
Medium M Yellow : i 226-325
Coarse C Blue 8 326-400
Very Coarse VC Green a 401-500
Extremely Coarse EC White 501-650
Ultra Coarse uc Black a >650
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