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ABSTRACT: This study investigated spray patterns and coverage generated by three types of commercial nozzles for spraying pesticides
with Unmanned Aerial Vehicles (UAVs) using a multi-copter. Flufenoxuron+metaflumizone SC and bifenthrin EC were sprayed. The
falling particles of the spraying agent were measured using WSP (Water and oil Sensitive Paper) and the coverage was determined. The
results showed that the uniformity of falling particles was different according to the difference in wind strength, and there was no
difference for different formulations. The injection amount for each nozzle was found to be different from the official information
provided by the manufacturers. These results could be used to establish guidelines for the control of UAVs and pesticide registration
testing.
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Fig. 1. Tested field information.

Table 1. Information of insecticide used in this experiment

, Recommanded

Al' F lati
Common name ormulation dilution (X)
Flufenoxuron+
1
Metaflumizone > S¢ 6
ifos+
chlorpyrifos 8462 EC 16

alpha cypermethrin

'Active Ingredient.
2SC: Suspension Concentrate. EC: Emulsifiable Concentrate
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Fig. 2. Pesticide treatment using multi-copter.
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Fig. 3. Comparison of falling particle on Water Sensitive Paper of three nozzle (Red circle: diameter B, except B: diameter A).
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Fig. 4. Compatison of three nozzle spray pattern in field(p<0.05,
Tukey's studentized range test).
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70 N 30 | 20 | 10 70 | 60 30 | 20 | 10 70 | 60 | 50 30 | 20 | 10
69 29 | 19 | 9 69 | 59 29 | 19| 9 69 | 59 | 49 29 | 19| 9
68 8 28 | 18 | 8 68 | 58 28 | 18 | 8 68 | 58 | 48 | 38 | 28 | 18 | 8
67 17 | 7 67 | 57 17 | 7 67 | 57 37 | 27 | 17 | 7
66 | 56 26 | 16 | 6 66 | 56 26 | 16 | 6 66 | 56 26 | 16 | 6
65 15] 5 65 25 | 15| 5 65 | 55 | 45 25 | 15| 5
64 24 | 14 | 4 64 | 54 | 44 14 | 4 64 | 54 | 44 24 | 14 | 4
63 | 53 23 [ 13| 3 63 | 53 23 [ 13 | 3 63 | 53 23 [ 13 | 3
62 | 52 22 | 12 | 2 62 | 52 | 42 12 | 2 62 | 52 | 42 22 | 12 | 2
61 | 51 11 1 61 | 51 | 41 21 | 11 1 61 | 51 | 41 21 | 11 1
DG Total coverage : 81.4 XR Total coverage : 49.6 TP Total coverage : 36.2
Fig. 5. Pattern of falling particle on Water Sensitive Paper of three nozzle (A: DG, B: XR, C: TP, Wind direction: SE 0.9 m/s).
Table 2. Discharge amount by three type nozzles per minite
unit: L/min.
DG XR TP
Pressure stage — s B - . ]
Practice Official Practice Official Practice Official
1 0.96 0.96 0.84
2 1.08 1.05 0.84
3 1.2 1.14 0.84
4 1.32 1.23 0.84
5 1.44 0.65 ~ 1.02 1.32 0.34 ~ 0.68 0.84 0.21 ~ 0.30
6 1.56 1.41 0.84
7 1.68 1.5 0.87
8 1.8 1.62 0.87
9 1.92 1.62 0.87
'This experiment
*Manufacturer official information
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