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Comparison of the pesticide effects of aerial and
artificial spray applications for rice
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Agricultural University, Guangzhou 510642, China; 2 Hunan Longping Seed Industry Co. Ltd. , Changsha 410006, China)

Abstract ; [ Objective] To find out the deposition and distribution patterns of droplets sprayed by small
unmanned helicopters in rice field, and compare the differences between agricultural UAV and artificial
spray. [ Method] Spraying tests were performed to compare the influence of two leading UAVs in the mar-
ket ( oil-driven small single rotor UAV and electric-driven small single rotor UAV) . The effects of differ-
ent operating parameters on droplet deposition and distribution in rice canopy were studied. The spraying
outcomes and efficiencies of aerial and artificial spray methods were compared. [ Result]The operating
parameters of aerial spray had the same influential trend on both droplets deposition amount and penetra-
bility. Slower operating speed led to more depositing droplets in plants and higher penetrability. Lower
operating height led to more depositing droplets but lower penetrability. For oil-driven small single rotor
UAV, operating height had an obvious effect on the depositing uniformity of droplets, and for electric-

driven small single rotor UAV, operating speed had an obvious effect on the depositing uniformity of drop-
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lets because of different wind field strengths of rotors in different types of UAV. Artificial spray resulted

in the worst depositing uniformity of droplets in upper, middle and lower rice plants and the lowest pene-

trability (110. 42% ) of droplets in rice plants. The droplets for artificial spray mainly deposited on upper
plants and only 3.27% medicinal liquid reached the bottom of plants, while 10% —30% reached the

bottom for aerial spray. [ Conclusion ] From the perspectives of spraying outcomes and efficiencies, aerial

spray has better depositing effect and ten times higher efficiency compared to artificial spray. Aerial spray

costs low and brings high benefit.

Key words: aerial spray; artificial spray; droplet deposition; agricultural UAV; rice; spraying effect;

comparison test
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Tab.1 Main performance parameters of spray equipments

B WK B 53k g3k Wi, WIE S/ AR
2 H/L mm Esyit ¥m/A (mL-min™") MPa m
80-2 I TR MBI I AL 16 1800  ES.ZEmEk 4 2 400 0.60 4~6
HY-B-15L %I 84 3 i, 396 AL 15 1800  JipZEmisk 5 2 400 0.60 4~6
3WBD-16 FlI ¥ t7 X i B 5 % 16 1 200 (5 4k B2 % 3k 1 1400  0.15~0.40
1.2 Rt 1.2.3 A Xkt RAHITCAPLBRELE L T =X

121 % IAE TR P e B 2 A AT B R A e 2 Ak
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I'm Tab.2 The parameters of spray tests
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80-2 WU BAGEF M sh TC AWML 1.21 2.46

80-2 T g3yl sh Jo AL 1.29 4.24

‘ eI g 80-2 LR T T AL 2.8  2.58
B2 HiESE o

80-2 I A EEL Il 3 JC AL 2.84 3.78

Fig.2 Projected spray range
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Fig.3 Droplet collecting spot
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Fig.4 Distribution of droplet collection spots and flight trajectory
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HHRLS 2 1 63.78% 157.24% 119.05% , Vel & B K
2.86 m fFbd R 2. 58 m - s AR 3 ZE /KRR AR
R 3 E S TR TR R 2. 84
m fEAVEERE 7 3. 78 m « s~ AYIREG 4 (19 6.01%

®3 EBHARERSHE
Tab.3 Analysis of the droplet deposition results

P U/ (pL - em 2 85/ %
g B PRSI TUR R/ (L - em ™) B % S %
Ltz Hz NG Ltz Hz Tz
1 0.287 1 0.149 2 0.101 2 95.18 83.89 110.63 43.98
2 0.175 3 0.058 0 0.046 2 123.73 82.84 54.46 62.55
3 0.204 0 0.081 0 0.062 3 50.63 42.20 60.75 54.30
4 0.161 6 0.092 8 0.073 2 56.67 34.67 41.43 34.71
5 1.709 8 1.3413 0.558 3 116.51 115.55 43.21 39.91
6 0.667 3 0.358 6 0.229 8 64.83 42.81 47.97 43.86
7 0.996 9 0.708 1 0.681 6 95.87 89.16 110.49 17.95
8 0.2277 0.109 3 0.117 5 64.43 63.28 61.07 35.63
9 75.796 1 10.299 4 2.906 3 89.42 151.18 129.95 110.42
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Tab.4 Spraying efficiency and cost

T & e R/ AT
WS (hm* »min™") (kg+hm™>) (kg+hm™) (G +hm™?)
1 0.059  15.00 ~18.00 0 135
2 0.102  15.00 ~18.00 0 135
3 0.062  15.00 ~18.00 0 135
4 0.091  15.00 ~18.00 0 135
5 0.053  15.00 ~18.00 0 135
6 0.087  15.00 ~18.00 0 135
7 0.041  15.00~18.00 0 135
8 0.093  15.00 ~18.00 0 135
9 0.011 0.30 ~0.45 375 ~450 180
225%

1) RAMA M@ 4 m #HH5 2) 9145 3) E#.
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