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Fig.1 Corn growth(A) and corn borer situation(B)
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Fig.2 Test area overall layout plan (A) and grayscale (B)
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Table 1 Experimental scheme
ey 25t/
43 AL Aezihm B iy /i ’ (L/hm?) WR/m? R4
Treatment Machinery Type of pesticide Adjuvant . Application Area Number
Application rate
volume
AR SC
Al %EZSEF!MH!E 10 22.5 336 4
Chlorfenapyr
EN SC
A2 XP2020(1) ARG 10 15 336 1
Chlorfenapyr
4B EW
A3 e AL 50 30 336 5
Methomyl indoxacarb Organic silicon
& - B LB EW
Ad 50 22.5 336 2
Methomy! indoxacarb
XP2020(2) .
A5 .- fi il EC Cyanogen caulis 90 30 336 3
A6 .- i EC Cyanogen caulis 90 15 336 6
B1 AL Ll SC 10 30 480 7
Chlorfenapyr p—
T16 I
& - B LB EW i
Organic silicon
bz Methomy! indoxacarb ¢ o0 1o 480 8
B3 - flE EC Cyanogen caulis 90 22.5 480 9
FLPRIS Bl S B SC ArHLRE
Cl High clearance Chl Lo 10 900 2112
orfenapyr Organic silicon
sprayer
CK 432
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fili il SPSS 29.0 #AF T3 9506 EAF X [A], IR
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25 Kb B 25 DT AR5 2R UL 81 4, XP2020 J5 AL
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A 19 4 B3 4R H 0.336 pl/cm? (T16, 4 - £k
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B, D5y 386 pm (T16, H 4 « Bfi B gl EW -+ AL
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255 (1 Ab 3 2 (R AE A 3 25 5 (P<<0.05) , L BhR
R T 5 . XP2020 Wit 5 - a1 EC &b 33
(A4 A5)F1T16 W jits H 2 - Bfi d g EW (B2) &b B 1
He gk EC(B3) AL, 7 iR SO 35 10 3 & T
BRIE 25 AL C1 AL FE (P<C0.05) . 4, i i XP2020
JC ML it B 4 - i gl EW R - i EC I it 2
TR B T S i AN T 35, 0T it St 2R B e SC R 52 1)
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Jii 25 7 d JE 6 T K IE (4 B A ROCR UL KT 5B, 45 3R
SR, 24 )5 7 d fd ] XP2020 J6 A MLt/ b
FEASCH 4« 2 g EW, 30 L/hm?) Al A5 (5 - ik
EC, 30 L/hm?*) () Bjj ¥ %0 5k 28, 43 5l 3k &)
8106 M 70% , W Z ] 22 5 A i 3 (HB AR R BLAR
T H A 4L, 5 H At b FLAH O AE A B 22 R (P
0.05) o i 11 T16 Jo AMLIS R AL , B AR RO B 4T 1)
Hyokb P OB3 (E - EC 4+ A L EEBY A, 2
2.5 L/hm?) , BiiG sk SRk 72% , W4 T Hofth 2 2 4k
FE(P<<0.05).,
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SHERFE IE 2SI A5 PR 3RS ORI B TR AR 1
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Fig.5 Pest control effect after 3 days (A) and 7 days (B ) of pesticide application

2GRN it 24 ) 5 7 KRBT A RORA 35 R (P<<
0.05) , VR b ATLTY A 24 9% 17 X0k 5 K R By 2 Wk 25 5
Wi (P=0.05) o FEAMTFEBOE A lEe 25 1F it 25 5
TR HNRM FALNKEN M A2 5 AR

M HLAY it 24 B, 3R WA 252 RN By A R8OR A ol 6
i RIS, 55 2 it 2 W i . IR IR 2511
¥197(46.992)/NTEA N Z ¥ J7 , LAY GE 2838
0 1 15 2 7E A0 S (5 FET Y

x2 BARETRBERRHAENTER

Table 2 Analysis of variance of control effect after 7 days

i Source BT A Sum of square H H B Degree of freedom 75 Mean square F P

B IR Corected model 4141.953a 6 690.325 10.305 0.091
IR Intercept 33011.307 1 33011.307 492.762 0.002
it 2454 Application volume 99.269 2 49.635 0.741 0.574
2GS Pesticide 3549.147 2 1774.573 26.489 0.036
HLZ Operation model 493.536 2 246.768 3.684 0.214
1522 Error 133.985 2 46.992

HiT Total 37 287.244 596 9

fEIEJ5 BT Corrected total 4275.937 314 8

2.4 PBhiaEREMELFXMIE

R T AR B IR KR R AR L S5, SRR
HLEY e 245 JS RNt 25 0 2 3 IR R St 25 J5 25 7 K
Bl T 3R (2R ) 54T Duncan’ s 2 5 FL AR (3
3), LR R 2S5 5 7R, IR YR HLEL /Y 34~
K- Z [H) 25 52 AN B 3 5 37K (T16) SR 4T -
BRI 1 KT (e R Y B ) RN LA 2 4>
K25 0B KRS IF R R - EC >H
Y- B U EW > S0 HUR B BERE SC. (R - Ml EC

H 2 B BRI L AT ST T S AT BE X
0 BAT T bk DR, R R - 1 G 24 I B2
FLor 5 B2 A A BT T REX K AR S R
G A 122 4 KUK, S I T 25 PP A4 - B Rl EW
YRR TR T 25 90" Y 317K Z ) 22 5 A
3 B e 2 A 2 R T AL PRk 2K
ARINZEGE R, TR A it 24 T 2 B2 W 55 T
TR TR B N 22 ) [ AR K], A S
BT 55 ARl AN B 59 2 R, B0 O 2 0K SR (22.5

R3 MEHEE7RHIAEK Duncan’s LB L ST

Table 3 Duncan’s multiple comparison of control effect after 7 days

HLAY " , it 245 9
BT S KA rxoFe | R ey
P No. Subset Type of pesticide $(No. Subset PP #No. Subset
model volume
XP2020 3 50.59a || SR BER(SC) Chlorfenapyr 3 32.75h 22.5 3 58.10a
XP2020 3 62.79a | H 4k - 2i H g (EW) Methomy! indoxacarb water emulsion 3 71.13a 15 3 58.33a
T16 3 68.31a | #i - fafE(EC) Cyanogen caulis 3 77.82a 30 3 65.26a

VRV E/ING FhE R R AL BRIA] 0.05 7K 24 57 1.3, THE MR K 1. Note: Different lowercase letters in the same column indicate a

significant difference in the level of 0.05 between treatments . The larger the subset, the better the level.
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VE Y J7 2U B, it 25 W 7 oA BE R 00 AR 1 30
L/hm?, M85 T 804 8 22 19 22.5 L/hm?*, 5 345 0F
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537 IS R R, g P A i AP A L e B TR
W AL 75X

25 b, T AMLB IR KM Y 350 22 it 25 W it A
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L/ hen® )i 24 9% 125 W0 it 35 R - £ EC 5 A HLEE B 771
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SR AL SR L T AR A IR PR, (05 SE PRk A=
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Effects of mode of operating agricultural unmanned aerial vehicles on
deposition of droplet and prevention and control of corn borer

ZANG Yu"*,GU Xiuyan', LIN Shuqing',ZI Le*, LI Changlong', CHEN Qilong',ZANG Ying*’

1.School of Information Technology and Engineering, Guangzhou College of
Commerce , Guangzhou 511363, China;
2.Guangdong Provincial Key Laboratory of Agricultural Artificial Intelligence (GDKL-AAL),
Guangzhou 510642, China;
3.College of Engineering, South China Agricultural University, Guangzhou 510642, China

Abstract An orthogonal experiment with 4 factors and 3 levels was designed using models of operat-
ing including XP2020 and T16, types of pesticide including chlorfenapyr suspension, methomyl indoxacarb
water emulsion, and cyanogen caulis EC and silicone adjuvant, volumes of application including 15
L/hm*, 22.5 L./hm*, and 30 I./hm*, and empty column as control to study the optimal operation mode of
using agricultural unmanned aerial vehicles (UAVs) to prevent and control the corn borer. 9 collection ar-
eas of UAV droplet and investigation areas of prevention and control were set up in the field experiment,
and high-gap operation areas of sprayer and blank area were set up as controls to comprehensively evaluate
the deposition of droplet and the effect of prevention and control of corn borer under different modes of oper-
ation. The significance of each factor was analyzed in depth with Analysis of Variance (ANOVA). The re-
sults showed that there was a positive correlation between the diameter of droplet volume in the experimen-
tal area and the amount of deposition under the current experimental conditions (R*=0.712, P<<0.05).
The type of pesticide had a significant impact on the effect of prevention and control of corn borer (P<<
0.05). The model of operating and the volume of pesticide applied within the range (15~30 L./ hm*) had
no significant impact on the effect of prevention and control of corn borer. It is recommended to use T16
UAV in combination with cyanogen caulis EC and silicone adjuvant, with an application rate of 22.5 L./hm’
to prevent and control the corn borers taking into account various factors including the effect of prevention
and control, the efficiency of operation, economic benefits, and the mitigation of risk. The effect of preven-
tion and control on corn borer can reach 72% after 7 days of application. It will provide a reference for us-
ing agricultural UAVs to prevent and control the corn borer larvae and an important guidance for optimizing
the application of pesticide and improving the utilization of pesticide.

Keywords aerial spraying; deposition of droplet; operation mode; effect of prevention and control;

precise spraying of pesticides ; corn borer
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