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Drift and Distribution Properties of Pesticide Spray Solution Applied Aerially
by manned-Helicopter
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e H Abstract

This study was carried out to assess adoptability and environment impacts of ultra low volume (ULV) pesticide
spray solutions aerially sprayed by manned-helicopter. Uniformity of the deposited amount in paddy fields was
uneven, showing 3.1~4.7 times differences among surveyed sites. Drifting distance of acrially sprayed droplets
from the target area was within 30 m in the wind direction and 20 m in the opposite direction. Most of the
aerially sprayed pesticides were deposited in/on rice plants, while those in submerged paddy water and soil
were relatively small. The degradation rate of the deposited pesticides was in the decreasing order of rice plants,
paddy water and soil. Soil residues of pesticides in the aerially sprayed rice paddy fields after harvest ranged
from non-detected to 0.201 mg/kg. However, no pesticides were detected in brown rice and rice straw. No
phytotoxic symtoms were observed in rice plants and nearby non-target crops by the sprayed pesticides.
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Table 1. Spray droplet sizes and physicochemical properties of ULV spray solution of pesticides for aerial application

Pesticide VMDD Surface tension of spray solution Physicochemical
(1) (dyne/cm) property
Tricyclazole SC 60-fold 71.1+0.6 331 Excellent
Tricyclazole SC+adjuvant 1,000-fold 67.7£1.7 32.7 ”
Isoprothiolane EC 30-fold 63.1£1.6 31.9 n
Isoprothiolane EC+adjuvant 1,000-fold 62.4+1.5 315 #
Diazinon EC 30-fold 79.2+0.9 317 ”
Diazinon EC+adjuvant 1,000-fold 72.3£0.6 312 ”
Phenthoate EC 30-fold 68.1+1.1 322 ”
Phenthoate EC+adjuvant 1,000-fold 66.3+1.2 320 ”
D YMD : volume median diameter, Instrument : MALVERN-2600C

Spraryer :

ultra low volume applicator of Micron Sprayers Lid, UK
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Fig. 1. Horizontal distribution of the spray droplets of the
pesticide aqueous solution applied aerially in paddy field. The
arrows point the flying direction and route of helicopter.
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Fig. 2. Deposited amount of pesticides on rice plants in
different sites of paddy field sprayed aerially.

Max. wind speed 2.0, min. wind speed 0.4m/sec
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Fig. 3. Drift of the pesticide droplets sprayed aerially onto the
non-target area. Flying direction was the same as the wind.
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Table 2. Changes in the deposited amount of the pesticides” in agricultural environment compartments with time after aerial
application of isoprothiolanc EC + hexaconazole EC + phenthoate EC.

Deposited amount of pesticide with time (day)

Pesticide Sample after spraying (mg/kg)
0 1 3 7 14 Post-harvest
Isoprothiolane Rice plant 102.5 374 12.4 4.1 0.7 meW‘:e;isct;a?V’I\ID
Paddy water 1.31 0.78 0.03 0.01 0.005 -
Water of waterway 0.08 0.01 0.003 0.002 0.004 -
Soil 0.57 1.23 1.32 1.43 1.35 0.04
Hexaconazole Rice plant 20.03 5.46 2.52 0.96 0.22 Rice-§ traw,
brown rice : ND
Paddy water 0.216 0.067 0.004 0.003 ND -
Water of waterway 0.026 0.001 <0.001 <0.001 <0.001 -
Soil 0.078 0.209 0.185 0.202 0.218 ND
Phenthoate Rice plant 60.32 23.09 3.26 1.19 0.19 mewlrfer'iSC:a‘:”’I\ID
Paddy water 0.31 0.11 0.0008 0.0006 0.0001 -
Water of waterway 0.069 0.010 0.002 ND ND -
Soil 0.038 0.040 0.010 0.006 0.004 ND

? Pesticides were sprayed by helicopter, MD-500D and the dilution ratios were isoprothiolane EC 36-fold -+ hexaconazole EC 36-fold
+ phenthoate EC 36-fold + Cover SL 1,000-fold.

Table 3. Changes in the deposited amount of tricyclazole and chlorpyrifos-methyl in agricultural environment compartments with
time after aerial application of pesticides”.

Deposited amount of the a. i. with time(day)

Pesticide sample after spraying (mg/kg)
0 1 3 7 14 Post-harvest
Tricyclazole Upper half 28.14 1432 13.29 7.84 1.58 Rice-straw : ND
Lower half 2.92 220 1.83 1.55 0.45 ND
Rice ear 5.82 3.79 2.18 1.53 0.39 Brown rice : ND
Paddy water 0.055 0.028 0.016 0.002 0.001 -
Water of waterway 0.002 0.004 0.003 0.002 0.001 -
Soil 0.054 0.084 0.171 0.307 0.341 0.201
Chlorpyrifosmethyl ~ Upper half 20.76 7.75 2.50 0.73 0.17 Rice straw : ND
Lower half 2.33 0.42 0.22 0.06 0.01 -
Rice ear 2.57 0.88 0.35 0.09 0.08 Brown rice : ND
Paddy water 0.007 0.002 0.003 <0.001 <0.001 -
Water of waterway <0.001 <0.001 <0.001 <0.001 <0.001 -
Soil 0.013 0.007 ND ND 0.006 ND

“ Pesticides were sprayed by helicopter, MD-500D and the dilution ratios were tricyclazole SC 50-fold + chlorpyrifos-methyl EC
36-fold + Cover SL 1,000-fold.
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Table 4. Phytotoxic response on rice plants and nearby other crops by the pesticides sprayed aerially
Phytotoxic degree on (0~5)
S I} Combinati tici i
urveyed locality ombination of pesticide formulation Rice Soy Red Perilla  Sesame
bean  pepper
An
seong Tricyclazole SC+Diazinon EC 0 0 0 0 0
Geumgwang
Miyang Tricyclazole SC+Fenthion EC <1
Daedeok Isoprothiolane EC+Chlorpyrifos-methyl EC
Tljuk Isoprothiolane EC+Phenthoate EC
Icheon . . .
Bubal Isoprothiolane EC+Validamycin SL+PhenthoateEC 0 <] 0 0 0
Baeksa Isoprothiolane EC+Hexaconazole EC+Phenthoate EC
Hobeob Isoprothiolane EC+Hexaconazole EC+Chlorpyfos-m EC
Seolseong Isoprothiolane EC+Validamycin SL+Phenthoate EC
Ich
¢ g)llllbal Tricyclazole - ferimzone SC+Validamycin SL+Fenobucarb EC 0 0 0 0 0
Baeksa Tricyclazole ferimzone SC+Validamyein SL+Fenobucarb EC 0 0 0 0 0
Hobeob Tricyclazole SC+Validamycin SL+Chlorpyrifos-m EC 0 0 0 0 0
Seolseong Tricyclazole - ferimzone SC+Tebufenozide SC 0 0 0 0 0
Majang Tricyclazole Ferimzone SC+validamycin SL+diazinon EC 0 0 0 0 0
Moga Tricyclazole SC+Validamycin SL+Chlorpyrifos-m EC 0 0 0 0 0

* Cover SL was added with 1,000-fold as adjuvant in all spray solutions.
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