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Abstract: [ Objective | The rice planthopper is one of the main pests threatening rice production.
Traditional control methods suffer from low efficiency and insufficient pesticide utilization.This study aims to
explore the optimal operational parameter combinations for applying triflumezopyrim using plant protection
drones in order to achieve the best droplet deposition and rice planthopper control efficacy, thus providing
technical support for the green prevention and control of rice pests and diseases.[ Method | A four—factor, three—
level orthogonal experiment was designed, incorporating flight speed, flight altitude, droplet size, and adjuvant
concentration, to measure the droplet deposition patterns on rice leaves. Additionally, the control efficacy of
triflumezopyrim against rice planthoppers was evaluated.[ Result | When applying 10% triflumezopyrim via the
XAG P20 agriculturaldrone , the maximum droplet deposition of 0.319 pwlL/cm?* was achieved under the following
operational parameters: flight speed of 1.5 m/s, altitude of 3.5 m, droplet size of 150 pwm, and adjuvant
concentration of 0.05%.A higher droplet density (53.13 droplets/cm?) was observed at a flight speed of 3.5 m/s,
flight altitude of 2.5 m, droplet size of 100 wm, and adjuvant concentration of 0.05%. Variance analysis
indicated that the primary—to—secondary order of factors affecting droplet deposition and density was droplet
size > flight altitude > adjuvant concentration > flight speed.On the 3rd day after application, the best rice
planthopper control efficacy (69.25%) was achieved at a flight speed of 1.5 m/s, flight altitude of 2.5 m, droplet
size of 150 pwm, and without adjuvant.On the 7th and 14th days after application, the optimal control efficacy
(81.35% and 93.67%, respectively) was observed at a flight speed of 1.5 m/s, flight altitude of 3.5 m, droplet
size of 150 wm, and adjuvant concentration of 0.05%.[ Conclusion | When applying 10% triflumezopyrim using
the XAG P20 plant protection drone, optimizing flight parameters and adjuvant concentration can significantly
improve droplet deposition and rice planthopper control efficacy. Based on the comprehensive results, the
parameter combination of flight speed at 1.5 m/s, flight altitude at 3.5 m, droplet size at 150 pm, and adjuvant
concentration at 0.05% can achieve high—efficacy pest control. This study provides data support and technical
guidance for the application of precision drone spraying technology in rice pest and disease control.
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Tab.l Experimental field treatment areas

e P/ (m-s™) = )% /m R m B B /%
Treatment A b ¢ b
Flight speed Flight height Droplet size Additive concentration

1 1.5 1.5 100 0

2 1.5 2.5 200 0.01

3 1.5 3.5 150 0.05

4 2.5 1.5 200 0.05

5 2.5 2.5 150 0.00

6 2.5 3.5 100 0.01

7 3.5 1.5 200 0.01

8 3.5 2.5 100 0.05

9 3.5 3.5 150 0
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Different lowercase letters in the figure indicate significant differences at the 0.05 level among flight heights, flight speeds,
droplet sizes, and adjuvant concentrations , as determined by Duncan’s new multiple range test.
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Fig.2  Fog droplet deposition under different treatments
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Tab.2 Orthogonal test results of droplet deposition

s WATHEA  GIRIER EWEGC  BASED  THEHIRE/(Lem)
Treatments Operating speed Working altitude Droplets size Additive concentration ~ Mean droplet deposition

T, A, B, o D, 0.221
T, A, B, C, D, 0.252
T, A, B, C, D, 0.319
T, A, B, C, D, 0.263
T, A, B, C, D, 0.310
T, A, B, o D, 0.165
T, A, B, C, D, 0.312
T, A, B, C, D, 0.248
T, A, B, C, D, 0.243
F 1.696 14.102 31.963 10.167

P 0.211 0.000 0.000 0.001

GRS QAT o BE > Bl ) 3% > KA T U

¥ Order . . . . . .
Droplet size > Working altitude > Adjuvant concentration > Operating speed

RICAEE

Optimal combination
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RIS 200 m B 55 ik 0.05% ) TR I ey 16,93 ANem?®, Bchb 3 8 Z5-i 5 /D 17 68.729%
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Different lowercase letters in the figure indicate significant differences at the 0.05 level among flight heights, flight speeds,
droplet sizes , and adjuvant concentrations , as determined by Duncan’s new multiple range test.
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Fig.3 Droplet density of different treatments
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Tab.3 Orthogonal test results of droplet density

LS CATHUE A WITE B SRR C B3 548 D VA5 55 B BE /(- em )

Treatments Operating speed Working altitude Droplets size Additive concentration Mean droplet coverage density
T, A, B, C, D, 49.26
T, A, B, C, D, 28.76
T, A, B, C, D, 26.93
T, A, B, C, D, 16.93
T, A, B, C, D, 44.94
T, A, B, C, D, 49.61
T, A, B, C, D, 17.23
T, A, B, C, D, 54.13
T, A, B, C, D, 36.49
F 1.331 11.553 59.593 2.369
P 0.289 0.001 0.000 0.122

FWIGF FERRLAR> QAT B> Bl 35 B> AT

Sequence Droplet size > Working altitude > Adjuvant concentration >Operating speed

A CBDA,

Optimal combination
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68.52%~81.35% , Ho 1 b 3 3 (A B,C,D,) B ARG fef , 15 51 81.35% . 25555 14 K, ARG BT A9 A
KAEPTIEBOR N 86.09%~93.67% , Herp 4 3 (A B,C,D,) B B AR R fe fE L 155 93.67% . 16T R TG
AT i = 628 1 W ), R P53 1) RAT R BE AT i 5 TR AR R B AR o B v R R LB A AL
REFEZEM . 25 LIRS R IAROR , 8 IFE i 10% — 5K B WE I, 2R
JER 1.5 m/s =5 B R 3.5 m SRR 150 wm MBI 0.05% LA S5
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Tab.4 Control efficacy of different treatments on rice planthoppers control at 3,7 and 14 days after treatment

e HE25)5 3 d B % ME2)5 7 d Bi%u% T2 14 d BiEk/%
Treatments Control efficacy at 3 d after Control efficacy at 7 d after Control efficacy at 14 d after
treatment treatment treatment
1 59.73¢ 71.26¢ 89.80b
2 61.67c 74.43¢ 90.97b
3 68.14a 81.35a 93.67a
4 63.67b 78.04b 91.43ab
5 69.25a 79.67a 92.72a
6 55.83d 68.52d 86.09¢
7 66.07b 79.01ab 92.41ab
8 64.85b 78.57b 91.62ab
9 60.22¢ 71.30¢ 89.09b

Frplds e RPN R NG PR R 22 57 MR 235 (P<0.05)

Different lowercase letters in the same column after the data indicate significant differences (P<0.05).
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