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Droplet Deposition and Wheat Powdery Mildew Control Effect of Plant
Protection UAV Working During the Day and Night
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Abstract: To compare the deposition patterns of spray droplets on different parts of wheat plants and
their impact on the field control efficacy against wheat powdery mildew during daytime and nighttime
operations of agricultural drones, a 20% tebuconazole * fluopyram SC was used as the test agent to
conduct daytime and nighttime drone spraying trials. Parameters such as droplet deposition amount,
droplet density, and coverage in the wheat canopy. as well as the control efficacy against wheat pow-
dery mildew 7 and 14 days after treatment, were analyzed. The results showed that under the same
spray volume and droplet size, daytime operations resulted in higher droplet deposition and coverage

compared to nighttime, while droplet density was higher at night than during the day, averaging
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2.27% higher. Analysis of deposition effects across different canopy layers revealed that droplet den-
sity, coverage, and deposition amount decreased sequentially in the flag leaf, penultimate leaf, third
leaf from the top, and fourth leaf from the top, with all parameters being higher on the leaf surface
than the underside. A 600 mL * hm * application rate of 20% tebuconazole ¢ fluopyram SC demon-
strated good efficacy against wheat powdery mildew, with nighttime operations yielding better results
than daytime. When the spray volume was 45 L« hm™* and droplet size was 50 pm, the efficacy
reached its peak, with 57. 73% control efficacy from daytime spraying and 72. 10% from nighttime
spraying 14 days after treatment. These findings provide references for the rational setting of agricul-

tural drone operation parameters and scientific basis for effective control of wheat powdery mildew.

Keywords: Plant protection UAV; Droplet deposition; Canopy; Wheat powdery mildew; Control

effect

ANFE VR R R R A TG R TR D R A
(Blumeria graminis {. sp. Tritici) 5| ¥ ) —Fp
AP E T E AR T E ). B
JR 2 N A T R E N AR
AR/ B A K B BUR Y 6 F ™ I 28
ISR KL B R — AT S B e
10 % ~20 %% , ™ 0 B & 2 JURL TSI, j i & /N
g, HET, A 2550 B G A 2 /N A
o e B A RO B IR AN . R ICA B it 4R
INFZ T 77 0T S /N A e e R DR R K
MR B E L

ANFE R R A I S e A e 5 i 1) S
HRC, 7N A HE R L 3 R B AT A R
AR I 2z 5t T BE R AR R O B IR Al ok N
MES . B AR LA AL Y T K R A DR T A AL
PAFL R AL 4 AR R R Sl ) 2
W T AAEY i R E R BE " PR
T TEREARAE Y 56 J2 0 O 20 A R 1 2 ) FH AR DR T
AL HE AT AR 245 U o 15 AR FE T, wh oo
SRR T AR TE AHLAR ) RAT R 5 T AR
KR J2E B TTAR 3 A 1 O s & BV 5 BE 2 m 1
U FE B . RS IR, F Y
SJUURRAE Z M I R B9 26 7 2 JC A HLE R A 15 25 O
AR A . A I T AP )
P LA T 412 e A 0F 5 9 2808 . S ] A Y
WFFEEE A R By 16 8 T 9t I B 09 5 A2 e 25
[ Sy 6 O e A A Y % MR e | B AAILAS
[F) 2 80T 55 T TE /N2 568 J2 W DT R 43 A LA KA TR
bR ZINFZE R s B BT 36 BRI R DL ARGE

SR B B M (fluopyram) Sy 28 k7 14 3% 31 iR
ST A0 48] R S 0TI B R 4 I LA B AR 2
24 38 HL AT AR B 0 3R PR DRk B BRI (difeno-

conazole) A =Mk S 28 T 5 , 38 2 410 1 05 B8 22 £ 4
B2 (4 A2 0 T T PG 8 AR G, X SR L R
Joi e B 2 EL AT B B A AR 5 L L
20 96 2R Fik FH R« L TR O e oA 1 324 7L A 5T
B SR AR JE AHLAE 50,100,200 pm 55 7
FiAZ N 30.0.45.0 L « hm *WEy & F 25 7E /N2
S BB B R VMU TR [ S 5T /D
27 PRI 19 B 2 LA O A A TE N BILAE O 1 e 42
Tt K Wit /N2 By s 4 it 2 5 AR 3

1 #HS5 7

1.1 REHR

BN iR 42 573,

HEK 25 7] . 20 06 2R ik FH SR e« JRUILL TRT O A
T (SO 5 1 AR AR A R W S 41

Mtk HL M. K 98 Teo MR A ML, B S
3SWWDZ-50A, #L & %4 % . 78KBM220030107, &
P 2.5 m, KATHE 5 m -
1.2 RIEEH

I T 2024 45 5 A 1 HAE IR A FEM T H
& B b7 B 56 R A (37°31'52"N,117°31'10"E) i#
7. HRAEEFE R 16.00, 59/ 25. 5 °C, Kk
L8 mes ' AN (RH)55. 0% ; M ARV E]
21:30,5H 19.2 CHME 0m » s ', RH 52.5%,
1.3 RWHE

A EE 20 Yo A< ik F R me - UM TR E e SC
600 mL « hm ™ ?, K 85 % B ELL L ] A 5%0fY
K WA AR B, BB . SR 24 X 3 1, s
Wk N EIX L, 2090 30.0.45.0 L« hm 25 2 i kr
R ZIX L4354 50,100,200 pm, R K Sk X 8
(CK)L, BRI 1. /NX A 850 m” (10 m X 85
m),/NX[EEE 10 mX85 m MRE X . &1

s ', WEHE 5 m,



5 430 P25 S04 < AL OR TE AL 1 K5 ) A0 ol 55 30 T BRRR T 2 X /N2 F B ) B 2 © 561 -«

/NI ] & R R 3 2% A AR SR AR ] B 20
m B SR R E] A5 BB 3 A RAE AR A 4B R A
SRR 1 (B DD BASREEAEE 1R/,
S I ST @A N B ey 2 LS
Fr i A O TR T A A 1 SRR R
A R AL BE— 2,

Rl R W T B BHAR L fE 600 dpi 70 B R
T H#EATHE G, R H DepositScan 344 #F 17 ER b
B AR BOIC AU 25 i 1 55 0 5 R R U

a 1 KfT7X Flight area | fRE[X Buffer area

T BB X Drift area

L T L % T L

3]

20m 20m

125m
85m
[e——<

k>

omom

140 m
a R /NXR b RATXORER,

x1 EANIELSE

Table 1 UAV operating parameters
b 74 fRE % Y
Treatment Droplet size/pm Spraying volume/ (L. « hm™?)
T 50 30.0
T, 100 30.0
Ty 200 30.0
T, 50 45.0
Ts 100 45.0
Ts 200 45.0
CK 150 30.0
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a: Schematic diagram of the test area; b: Schematic diagram of the flight area.
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Fig. 1 Layout diagram of UAYV spraying test
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Fig.2 Comparison of droplets deposition after day and night spraying
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F: Flag leaf; P: Penultimate leaf; T: Third leaf from the top; Fo: Fourth leaf from the top. The same in figure 4 and figure 5.
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Fig. 3 Droplet density of wheat canopy under different treatments
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Fig. 4 Droplet coverage rate of wheat canopy under different treatments
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Fig. 5 Deposition amount of wheat canopy under different treatments
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Table 2 Wheat powdery mildew control effect of day and night spraying under different treatments

piEi) 2 7 d ZiJi 14 d
Treatment 7 days after application 14 days after application
N 1855 Rk . " N ; N
W25 ot b s 15 4 Bk st B
Spraying time " ?I Sf hm—2) Droplet size/pm Disease index  Control effect/ % Disease index  Control effect/ %
50 0.31 48.75b 0.52 52. 86abed
30 100 0.29 34.07cd 0. 56 35.00cd
200 0. 30 26.55e 0.52 31.18d
FIR 50 0. 46 51.10b 0.48 57. 73abc
Day
45 100 0.47 35.21cd 0.67 41. 78bcd
200 0.47 31. 08de 0.67 40. 97bed
CK 0. 39 — 0.78 -
50 0.53 52.80b 0.61 61.35ab
30 100 1. 26 50.61b 1. 39 60. 09ab
200 1.33 39. 44c 1. 89 52. 66abcd
7]
Night 50 1.15 70. 14a 0.98 72.10a
45 100 2.13 51.74b 1.51 66.37a
200 0.78 46. 60b 1.36 59. 34ab
CK 2.06 — 3.22 —

7 51 B0 S5 AN RN S B 3R b B ) 22 5 4 35 (P <C0. 05)

Different lowercase letters following data in same column indicate significant difference among treatments (P <0, 05).
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