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Abstract: In order to investigate the effect of using plant protection unmanned aircraft on the
canopy droplet deposition distribution of Jinggang honeydew fruit trees, this paper used DJI-T50
as the carrier for the application test, and different combinations of operational parameters were
optimized by comparing the droplet deposition distribution of each group of tests under the
selection of different flight speeds, relative canopy heights, droplet particle sizes, and additive
types. Then, three different flight paths were compared based on the optimal parameter
combinations obtained. Finally, based on the screening of the optimal operation mode and
operation parameter combinations, a Panonychus citri fly control test was carried out on the fruit
trees of Jinggang honeydew, and the reduction of P. citri mite infestation under the operation of
four different agents was investigated. The results showed that when the relative canopy height
was 3 m, the flight speed was 3 m/s, the droplet size was 210 pum, the additive was Plant Health,
and the operation mode was fixed-point rotary operation, the effect of droplet deposition by plant
protection unmanned aerial vehicles (UAVs) was better; in the control of P. citri mites, the effect
of avibenzoxazole suspension was better, and it could reach 88.34% on the 7" day after the
application of the drug, while the effect of acetazolamide suspension was faster. The water
emulsion of lufenuron caused a surge of P. citri mite population in the early stage, and then
decreased slowly. The conclusions of this paper can provide data support for the fly-control
operation of Jinggang honeydew, and provide theoretical basis for improving the control effect of
P, citri in Jinggang honeydew.

Key words: Plant protection unmanned aircraft; fog droplet deposition; Jinggang honeydew;
Panonychus citri mite control
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Fig. 1 Situation of operational orchards
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Table 1 Table of orthogonal tests

TR 4 AT (m/s) HXDEEEE (m) FRRAE (um) B
Number of test groups Flight speed Relative canopy height  Particle size of droplets ~ Type of additives
El 2 (D 2.0 (D 210 (D (D
E2 2 (D) 25 (2 320 (2) HtdfE (2)
E3 2 (D 3.0 (3) 420 (3) HR (3D
E4 3(2) 2.0 (D 320 (2) HR (3D
E5 3() 25 (2 420 (3) (D
E6 3 3.0 (3) 210 (1) g (2)
E7 4 (3) 2.0 (D 420 (3 g (2)
E8 43 25 (2) 210 (D HR (3D
E9 4 (3) 3.0 (3) 320 (2) (D
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Fig. 2 3D map of the working orchard
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Fig. 3 Operational orchard partial route map
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Table 2 Parameter optimization test results

Blade front E5

56 H % HHEFE (%) JUREEE (droplets/cm?) EHEH (%)
RSF CV (%)
Number of test groups Site coverage Sedimentation density Penetration rate
El IE
8.21+14.11 be 87.00+27.76 abc 64.38+0.23 bed 0.94:+0.29 cdef 171.95
Blade front E1
El &
3.1243.76 cdef 76.30420.11 abed 59.88+0.26 abed 1.16+0.43 bedef 120.68
Back of blade E1
E2 IE
9.96+9.88 b 105.20+20.85 a 66.56+0.27 abed 1.26+0.39 ab 120.68
Blade front E2
E2 #
2.81+4.52 cdef 44.60+14.14 cdf 69.74+0.25 abc 1.27+0.57 abcde 160.66
Back of blade E2
E3 IE
8.44+11.89 be 75.60+20.82 abed 60.22+0.29 cd 1.37+0.66 a 140.93
Blade front E3
B3
1.88+2.82 def 35.40+10.82 df 79.09+0.20 ab 1.1240.49 bedef 149.85
Back of blade E3
E4 IE
4.88+5.30 cdef 83.00+17.60 bedf 55.46+0.27 abed 1.23+0.53 bedef 144.86
Blade front E4
E4 #H
1.77£1.75 £ 48.00+10.43 f 86.79+0.11 a 0.93+0.44 def 146.32
Back of blade E4
ES5 IE
18.53422.36 a 85.00+16.72 abc 63.93£0.16 abed 1.1240.27 abed 150.70



ES

3.4847.43 cdef 55.30+20.25 bedf 61.85+0.33 abed 1.42+0.65 abc 213.58
Back of blade E5
E6 IE
7.69+11.80 bed 82.10+23.85 abc 61.57+0.20 bed 1.23+0.53 abed 153.63
Blade front E6
E6 H
2.51£2.69 cdef 59.50+18.90 bedf 63.46+0.18 abed 1.09+0.73 bedef 107.37
Back of blade E6
E7 IE
7.71£9.86 bed 81.10+22.06 abc 57.79+0.24 abed 1.35+0.48 abc 128.03
Blade front E7
E7 %
1.28+3.09 f 24.60+9.31 f 88.12+0.04 a 1.03£0.39 ef 241.63
Back of blade E7
ES8 IE
3.66+7.62 def 53.80+23.20 abc 57.10+0.31 bed 1.16+0.51 abcde 156.35
Blade front E8
E8 #
1.20+2.22 bedef 31.70+15.86 bedf 89.32+0.30 ab 1.00+£0.43 120.53
Back of blade E8
E9 I
7.56+10.74 bede 92.30+18.62 ab 49.214+0.12 d 1.30+0.31 abed 172.33
Blade front E9
E9 #
1.65+2.85 ef 36.20+14.60 df 47.97+0.25 abed 0.91+£045 f 142.05

Back of blade E9

e RS, PUREE. BN RSF AUE N TR Bbr it 2 . RSVEIREA F/NG 7 B8R4 Duncan [T R 2 2546
7 F 3 (P<0.05) . Note: Coverage, sediment density, penetration, and RSF data in the table were means + standard deviation.

Different lowercase letters after data in the same column indicated significant differences as tested by Duncan's new complex polarity
method (P<0.05).
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Table 3 Table of weighted scores for parameter preference tests

skt BaE (20%) VUL (30%) FIEE (10%) Bsitk (40%) By
Number of test groups Site coverage Sedimentation density Penetration rate Uniformity Total points
El 22.96 49.38 9.21 36.38 117.93
E2 22.60 41.63 11.61 42.24 118.07
E3 12.39 19.00 8.37 55.69 95.46
E4 6.64 30.60 6.18 53.20 96.62
E5 40.00 36.04 9.36 27.89 113.28
E6 16.91 36.76 7.76 56.88 118.31
E7 6.15 15.96 7.92 40.00 70.03
E8 0.00 4.16 7.44 50.51 62.10
E9 9.19 29.26 0.00 29.67 68.12

IR R PR IR HE Be CHIX )2 RN 3 my WATHEN 3 m/s. ZRiAR
210 um. BUFIERDAREAE) INALE > e, WIS HL
2.2 BRI AL

B 2.1 W IR T, X 1.2.2 AL AR A e kg B HEAT YA, 452
R APk g R 3R 5 P Bl 8. SRR, IR0 B 3 e % E k5 20
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Table 4 Results of route preference test

RIE HE EaE (%) VIREE (droplets/cm?) FIEE (%)
RSF CV (%)
Number of test groups Site coverage Sedimentation density Penetration rate
Hl1 1E
7.69+11.80 b 82.10+23.85 b 61.57+0.20 a 1.23+0.53 ab 153.63
Blade front H1
HI #
2.51£2.69 b 59.50£18.90 b 63.46+0.18 a 1.09+0.73 ab 107.37
Back of blade H1
H2 IE
6.60£13.41 b 61.60£19.79 b 76.84+0.16 a 1.11+0.40 ab 203.29
Blade front H2
H2 ¥
4.76£7.56 b 76.90£22.29 b 70.36+0.23 a 1.13+0.39 b 158.86
Back of blade H2
H3 IE
18.87+18.56 a 164.90+26.27 a 66.86+0.28 a 1.33+043 a 98.39
Blade front H3
H3 #H
4.62+8.21b 76.90+21.06 b 71.33+0.22 a 1.08+0.37 b 177.57

Back of blade H3

W RPEHER, DUREE FERA RSF HE 0 PR br 2 . FAEHE S A F/NS 78 %784 Duncan BB R ZE 1A
i EREFE (P<0.05) . Note: Coverage, sediment density, penetration, and RSF data in the table were means + standard deviation.
Different lowercase letters after data in the same column indicated significant differences as tested by Duncan's new complex polarity
method (P<0.05).
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Table 5 Weighted scores for route preference tests

g2 5 R (20%) TUREE (30%) FFEE (10%) B5tE (40%) Moy
Number of test groups Site coverage Sedimentation density Penetration rate Uniformity Total points
HI 1.78 5.96 0.00 58.93 66.67
H2 20.00 30.00 18.75 10.66 79.41
H3 38.79 59.93 13.75 40.00 152.48

2.3 BEiAR A

2GR 5 RATEBLIER 6 FioR, G4 Tl iH &S00 LR 7, FEiH5 B ia R
(£ 8) o MAEHELE R DIL-TSO0 A LRIC AN 4 Fh 247500 HEA 4 IO IR 7 76 0CR
It 5 B ) PR 886 K T, L ebe it 30% 2RI G A 95 96 RCR AR B L 4 3 RRZGAIAESE 3 R
AL, FEMEZGEE 7 RETIE RN 87.47%:; HilN 24% 4 - 7, i eIk £ e b i 57 9 2ok SR o
o, 27 RENE A NIE R 88.34%; it 29% MRl le i e L AR 3R fe 28 7 Rl
RN 84.42%; Tt N 5% B IR 5if A <3 38 A A 4% O B 32 7, SIS 15 R ALATik
25.47%.
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Table 6 Weather conditions before and after application

G T2 i CRIPN HSKR BTR 5510 K 515K
Meteorological condition Pre-application Day 3 Day 5 Day 7 Day 10 Day 15




KA fif i) PN % N %
Climatic Clear day Clear day Rainy day Cloudy day Rainy day Cloudy day
B (O
34~36 24~32 28~36 24~29 25~34 26~34
Temp
. JeR 2 %% B2 % B2 % RN % RN 2 % BX 2
JR e AR
North Wind South Wind South Wind East Wind East Wind South Wind
Wind direction and wind speed
Level 2 Level 2 Level 2 Level 1 Level 2 Level 2
xR 7 B TR O RRE
Table 7 Rate of reduction of the population of Panonychus citri mites
Rk PR
N o
Jite P 24571 € " . "
Number of o 3R (%) SR (%) BTR (% HFI0R%  H15 K%
. Application of Pre-Proofing
operating . Day 3 Day 5 Day 7 Day 10 Day 15
pharmaceuticals Centipede
groups
Population
LM i B )
1 2002.1 76.14+0.01 a 87.7240.02 a 91.38+0.01 a  94.20+£0.00a  90.67+0.04 a
Cyetpyrafen
Ry 24 - 2. e B )
2 3216.7 74.4240.03 ab 87.62+0.00 a 91.9740.00 a  94.32+0.00a  91.33+0.00 a
Avermectin-etoxazole
W i 2 T 5
3 2743.7 69.32+0.03 ab 84.54+0.06 ab 89.27+0.00 a  92.65+0.00a  82.12+0.03 b
Spirodiclofen
IR K L7
4 17145 13.46+0.03 d 35.21+0.03 ¢ 38.75+0.01 ¢ 62.04£0.05¢  60.70£0.02 ¢
Lufenuron
K
CK 14583 15.44+0.13 ¢ 38.64+0.02 d 31.1440.03d  53.95+0.07c  47.24+0.06 d

Clear water

T R R PRIR AR A B EE . FISIEURE AN FANG T RRORZE Duncan [T M ZERIRZ R B (P<0.05) -

Note: Data on the rate of worm mouth reduction in the table were the mean + standard deviation. Different lowercase letters after data

in the same column indicated significant differences as tested by Duncan's new complex polarity method (P<0.05).
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Table 8 Effectiveness of school control of Panonychus citri mites

Tl 21 % B3R (%) 5K (%) BTR (%) B10KR (%) 15K (%)
Number of operating groups Day 3 Day 5 Day 7 Day 10 Day 15

1 71.7942.21 a 79.99+3.95 a 87.47+2.66 a 87.43+0.94 a 82.30+6.43 a

2 69.77+3.59 ab 79.82+0.77 a 88.34+0.26 a 87.66+1.82 a 83.56+1.17 a

3 63.73+4.69 b 74.80+10.39 a 84.42+0.78 a 84.04+0.81 ab 66.09+5.45 b

4 -2.29+£0.22 ¢ -5.59+£5.07 b 11.04+£2.18 ¢ 17.56+12.00 ¢ 25.47+£3.90 ¢

T RPEHE TR 2 . RS R ARG 7R R A Duncan [T AR ZH0 I 22 7 B2 (P<0.05) . Note: Data in

the table were mean + standard deviation. Different lowercase letters after data in the same column indicated significant differences as

tested by Duncan's new complex polarity method (P<0.05).
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