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A Study of the Deposition Characteristics and
Efficacy of Abamectin by UAV Spraying

LI Fei, HAN Chong-chong, LI Bao-tong
(College of Agronomy, Jiangxi Agricultural University , Nanchang 330045, China)

Abstract: This paper analyzes the distribution characteristics of different formulations of pesticides
sprayed by plant protection drones and electric sprayers and the deposition pattern of the pesticide droplets in
rice canopy, and elucidates the effects of the deposition structure and spatial distribution of different formula-
tions on the efficacy of the pesticides. Pesticide droplets were collected by pesticide droplet collection equip-
ment and water sensitive paper.The droplet coverage and droplet density were analyzed by DepositScan soft-
ware, and the pesticide deposition amount was determined by high performance liquid chromatography.Under
the condition of application rate of 45 g a.i./hm*, the droplet diameter and droplet density of the plant protection

drone spray were lower than that of the electric sprayer.The sediment distribution of drone spray in rice canopy
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decreased from top to bottom, and the deposition of electric spray in rice canopy was evenly distributed from top
to bottom.The droplet diameters of the five formulation forms applied to the plant protection drone spray were in
the order of DF <SC <EW <EC <WG, the deposition densities were in the order of DF > WG >EW>EC>SC, the
deposition amounts from high to low were DF>EC>EW>WG>SC.Under the condition of application rate of 45 g
a.i./hm’, the plant-protected drone DF had the highest efficacy, and there was no significant difference in the ef-
ficacy of the formulations of the electric spray.In the rice field spray by the plant-protected drone and electric
sprayer DF had the best efficacy in the five suspensions in the drone spray.With the same spray amont the effi-
cacy of DF was the highest, which was significantly different from other formulations. Compared with the plant
protection drone, there was no significant difference in the spray effect and efficacy of the five formulations
sprayed by the electric sprayer.
Keywords: droplet density ; droplet coverage ;rice;efficacy ; UAV
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Tab.1 Comparison of droplet size of two spray instruments

it 245 H
) DV10/pm DV50/pm DV90/pm
Spray instruments
ZHEFR T AL UAV spray 201 362 560
HL B 25 4 Artificial spray 276 540 970

2 2 AT, ZE JE ML S5 VE L T, LI 7 /K A et 2 0 25 T R A2 A 497,489,456 wm , 7K FLFI7E K A5
2 55 RLAR R 517,465,425 pum, B 77 I AE K R 2 19 25 T R AE 0 397,354,414 um, T B 77 I HE K
Fet e 22 1 B T R AR A 375,366,325 wm, 7K 23 BIORE 7 7E K il i )2 19 25 TR R A2 24 708,555,380 wm o I 45
SR BT AL T 22 5 P AU 04 55 T RLAR R /N B R U R A8 0 700 A2 i 30 K LR 2Lk K A3 Ok -
TRIFFNPRL /N, S5 AR BT A T A 7R Y

F2 FAREFNEHFEHEAEEENERBZ(DVS)

Tab.2 Volumetric diameter of droplets in rice canopy of different formulations forms(DV5)

KA )Z S R AR AR (DVS) /m

ksl
Droplet volume medium diameter in rice canopy (DV5)
Formulation
)2 Upper layer H 2 Middle layer T JZ Lower layer
A 497 489 456
B 517 465 425
C 397 354 414
D 375 366 325
E 708 555 380

AR 1.8% BTAE R R LN, B R 3% BTk R K FLH, C 4 20% BT 2 T 2R B 77590, D A 40% BT 4k b 25 T2 7251, E A 6% B
8 20K M HORLIR) KRt 4 K S 4

A is 1.8% avermectin EC, B is 3% avermectin EW, C is 20% avermectin SC, D is 40% avermectin DF, E is 6% Abamectin
WG, the data is the average of 4 replicates
212 FAEFE AN R RITAE R 2R | S5 KR R DU B A i 0 L3R 3. 7S iEs o A
BUEZs, 2 AT B 2 m, RATHEEN 5 m/s B, S5 7E7K AR s 2 TR A HLEE— 3%, B R B/ INAIR R |
R R FLIMAY 5 5 R 84.3,45.8,17.6 Aem?, K FLA 554 % 1 0 85.4,44.6,16.5 1/em?, &
T30 9 55T 5 B 46.7,30.2, 7.5 A em?, T B IF 1Y 5500 % B R 128.9,70.5,25.8 /Mem?, K 43 HORLF 1)
IR 9106.6,65.3,22.5 N em? 5 FhF B A ITARES B2 AR EN/IMIIR Ry 1207750 K 3 ok 71 L (K FL
F~ZLIH ) FE TR . TR TR R GO GUOR, 25 AR T, 78 CHLIE 55 A I Sl L T ) A8
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Tab.3 Distribution of droplet density in rice canopy of different formulations forms

fupi S
Drop density in rice canopy
Formulation
)2 Upper layer H)Z Middle layer T JZ Lower layer
A 84.3 45.8 17.6
B 854 44.6 16.5
C 46.7 30.2 7.5
D 128.9 70.5 25.8
E 106.6 65.3 22.5

Ah 1.8% B2k B 2 LI, B 2 3% B4R F K FLR L C ol 209% B2k 1 22 2277 571, D 2y 40% B2k 1 3 1201758 L E 2 6% Bl
Y B F KT BORLR il S 4 D S P {E

A is 1.8% avermectin EC, B is 3% avermectin EW, C is 20% avermectin SC, D is 40% avermectin DF, E is 6% Abamectin
WG, the data is the average of 4 replicates
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213 R#BwRE  TAVUGZIZE 2 h RATKFEAR , RO iy 5 s 20 ) 4 b 2 26 KRS i
DU, S5 N3 4 TR, FLIM A B DT 50 22.29 mg/kg, 7K LT 4 21.68 me/kg, B 7% 514 10.22 mg/kg,
TR IR = 43 51 R 25.89,33.37,37.39 mg/kg, KA HOKL A 17.52 mg/kg. DA H i BRI R T 5
T CRLIM=~KZL3R)) K A3 ORI FE 7
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Tab.4 Deposition of five formulations

bl il 25/ (g-hm™) VIR E/(mg-kg™)
Formulation Effective formulations Deposit amount
1.8% T2t i 2% FLith (EC)
45 22.29
1.8% avermectin EC
3% BT AE R AKFLH (EW)
45 21.68
3% avermectin water emulsion
20% B4t B 5 87511 (SC)
45 10.22
20% avermectin suspension
40% Bl 24k 1 3% 2T 50 (DF)
’ " 30 25.89
40% avermectin dry suspension
40% Pl Ak 1 3% T2 50 (DF)
45 33.37
40% avermectin dry suspension
40% Bl 4k 1 3% 2T 50 (DF)
60 37.39
40% avermectin dry suspension
6% Bl 24E 1 2R 7K 3 UKL (WG )
45 17.52

6% avermectin water dispersible granules

LS55 S ili 25 245 i 2 h R ALK ASAE IR , HIVBORH (5 1 122000 5 5 b ) 284 ol A4 T 2R A /KA B DT 25
Rt 5 Fs , FLim A B DI 29.30 me/kg, AKFLAIH 31.47 m/kg, 77570 23.28 mg/kg, THRIFT
H 43 R 16.42,17.55,28.87 mg/kg , 7K Z3r HURL 2 19.31 merkg. PR i i BRI g (FLi~7K 3L
SIDR 311 s €A Al S

RS STHIBUNMRER (BRI ERIEL)
Tab.5 Deposition of five formulations
7 HZja/(g-hm™) DU/ (mg kg ™)
Formulation Effective formulations Deposit amount

1.8% B 4 o Z FLih (EC)

45 29.30
1.8% avermectin EC
3% BT 24t i R AKFLR (EW)
45 31.47
3% avermectin water emulsion
20% P Ak 12 3R & 75 (SC)
45 23.28
20% avermectin suspension
40% BT 1 28 1275 (DF)
30 16.42
40% avermectin dry suspension
40% B 2k e 3% T TF 50 (DF)
45 17.55
40% avermectin dry suspension
40% Bl 24k e 3% =T 50 (DF)
60 28.87
40% avermectin dry suspension
6% B4t BRI 3 7K 73 ORI (WG )
45 19.31

6% avermectin water dispersible granules
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(B) .DF(D) WG (E)4F 5| B LR B BOURMNAFAE 5 1 22 57, IR i AR I AE 60% LA | 5 SC(C) 253U 2%,
PREGZIRAL R 50.55% , 5 EC(A) . EW(B) .DF(D) WG (E)4FhFI A SR 22 7 35, S EC(A) .
EW (B) .DF (D)3 #5884 i O 1 2808 22 S il il 255 2575 20 d, EC(A) \EW (B) \SC(C) A LR B R R
BRAFAE 225 ECAR M R R i = 18 3 76.87% , EW 5 1 2% 5 M 64% , SC AR B BURAY Hy 39.76% ; EC
5 DF(D) \WG(E) R RORANAEAE W E 22 5 IR RCRITE 70% DL F S EW(B) 5 WG(E) IR A%
RAFAERFEWZR EW(B) S5 EC(A) SC(C) DF(D) (PR 11 30 RATAE 35 122 55 SC(C) 25 85U
72,5 EC(A) .EW(B) .DF(D) WG (E)4 #3518 i O 1 ROR 22 554 2 35 s EC(A) F DF (D) 2% AICR A
FEAE R ZEPE2E 5 EW(B) \DF(D) M WG (E) i) A BUSURANALE B %1 22 5 s EC(A) i DF (D) 19 2% AL
RSEW(B) SC(CORMWG(E), H22 5 83 ;SC(C) 252, 5 HMFM MM R MR 2SR B E. A~
[Fi) 751 784 BT 24 A 28 X AL MR R B %A 25 57, AE IR — i 24 70 68 T, 245 20 d AN [R) 550 7 B 24 B 25 5% K R 1 4
B AR 8- 3] 224K K DF JEC WG EW 1 SC, X ALl (1) 2% B3R th 4 2] 224K K (DF=EC) \EW |
WG HISC,

i FILFEL Sl 5 Wl ST 2 B 28 X K RS A I g B 55 Bt 2 P R S 0 G g BT (R 7). 7E TR —
FZ5HEF ,EC(A) \EW(B) \SC(C) \DF(D) \WG(E)S Bl B 25 /5 10~20 d 3 8 R E 2 1] A A7 AE
W EME2E R, 2505 10 d IR RCRITE 80% L) I, 255 20 d 3475 70% UL |5 25 )5 20 d, EC(A) .SC(C) .DF
(D)3 5178 () 8 SR B% L 2 [N AEAE B 5 22 5, R AR 7E 80% LA L EW (B) Fl WG (E) [ 4%
BRI 2 [ ANEAE B B VE 22 5, 3 R Y 7E 709%~80%; EC(A) .SC(C) \DF (D)3 5 Y i1 2% de 850081 >
EW (B)FIWG(E) 5 A [R5 B BT 24 0 28 % AR B 80 22 5, (2 R AR E . ER—MZRE T, 45
20 d AN [m] 551 25 BT 4 T 2% 68 KRR B PR P RIOR F 4 B 254K CH (DF~EC~SC) \WG FIEW , % AR IR 1) 4% H sk
g2 22K (SC=EC~DF) \WG FIEW .

F6 REFEMAEEE /LIS B E (T ANES)

Tab.6 Field efficacys of different formulations forms of avermectin on
Chilo suppressalis(plant protection UAV)

R A i Zi510d 255 20d
b3 (g-hm™)  AEL%  AREECR%  WOR% BRI BBk R
Treatment Effective Rate of Seedlings Rate of Seedlings Number of Insecticidal
formulations  dead plant efficacy dead plant efficacy live ensects efficacy
A 45 0.32 68.68 b A 0.28 76.87 b ABC 2.67 7949 ab AB
B 45 0.31 69.78 ab A 0.42 64.82 cC 4 69.23 c¢cB
C 45 0.50 50.55 cB 0.72 39.76 dD 7.33 43.59 dC
D 30 0.28 71.98 ab A 0.25 79.28 ab ABC 3.67 71.79  be B
D 45 0.25 75.27 ab A 0.24 80.24 ab AB 2.67 79.49 ab AB
D 60 0.19 80.77 aA 0.14 87.95 aA 1.67 87.18 aA
E 45 0.36 64.29 b AB 0.36 70.36  be BC 4.33 66.67 cB
CK 0 1.01 1.20 13

A 1.8% FTAET 3K EC, B R 3% BFIAER 3R EW , C 2 20% B2 38 SC, D 2 40% FI4ET 3 DF, E 2 6% B4 3R WG, %L
I 4 UCHE S B, RV 5 A [ /NG B3 501371 0.01 F10.05 /KP4 22 53 W 25 1

A is 1.8% avermectin EC, B is 3% avermectin EW, C is 20% avermectin SC, D is 40% avermectin DF,and E is 6% avermec-
tin.WG, the data is the average of 4 replicates, and the different upper and lower letters after the same column data indicate the sig-

nificance of the difference at the 0.01 and 0.05 levels, respectively
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R7 AEFIEITHEE R _IERHE BB (BB EREZH)
Tab.7 Field efficacy of different formulations forms of avermectin
on Chilo suppressalis (artificial application)

AR TR A 104 #ilE 20
gzt (g-hm™)  Hondo  REER%  WOF% RIS ARk ARREER%
Treatment Effective Rate of Seedlings Rate of Seedlings Number of Insecticidal
formulations  dead plant efficacy dead plant efficacy live ensects efficacy
A 45 0.15 85.00 beB 0.24 80.21 abA 1.67 87.18 aA
B 45 0.14 8587 beB 0.31 74.18 bA 3.33 7436  c¢d BC
C 45 0.10 90.19 ab AB 0.26 78.66 ab A 1.33 89.74 aA
D 30 0.17 82.98 cB 0.33 7298 bA 3.67 71.79 dC
D 45 0.12 87.88 bc AB 0.23 80.55 abA 2 84.62 ab AB
D 60 0.06 94.52 aA 0.17 8554 aA 1.33 89.74 aA
E 45 0.15 8558 beB 0.30 7539 abA 2.67 79.79  be ABC
CK 0 1.01 1.20 13

A 1.8% BTAERZR EC, BN 3% BIZERZ EW, C 24 20% BT 4EH 3 SC, D K 40% B 4EE 3R DF, E 2 6% FI4ERH 2 WG, 5L
A 4 U S S (L, TR E IS AN R /NS RS 3R RTE 0.01 10,05 7K1 1 22 5 1 35k

A is 1.8% avermectin EC, B is 3% avermectin EW, C is 20% avermectin SC, D is 40% avermectin DF, and E is 6% avermec-
tin.WG, the data is the average of 4 replicates, and the different upper and lower letters after the same column data indicate the sig-

nificance of the difference at the 0.01 and 0.05 levels, respectively

222 KRRV A 4 & RABUR F-Ae b B B 5ok BT K AG W AS —ALEE e By & T ML AT 4 B
BN KRR AR (3 [ R Bt 2 FH R 2 R 3G i B (K 8) . fER— R E T, EC(A) 5 EW(B) \DF
(D) \WG(E)3FP T 2455 10 d (PR BT RCRAFAE B3 22 5, AR RUR KT 50%, 5 SC(C) £ 57 18
F5EW(B) 5 SC(C) T2J5 10 d A H AR 22 7 035 SC(C) 25 10 d PR RCR UM 33.72% S5 EC(A) |
EW(B) .DF(D) \WG(E)F2Z§J5 10 d PR RBER 2 5 83, 5 EC(A) .DF(D) \WG(E) T2jJ5 10 d f{R
B2 W B EC(A) 5 DF(D) \WG(E) T245)5 20 d AR RUR 22 5o .35 AR B AU 16 60% LU I,
HEW(B).SC(C) 25 B3 EW(B) 5 SC(C) T 25 20 d A RUR 22 548 B3 R SCR IR T 30%,
S HAB ) B 22 B B35 SC(C) S EC(A) (SC(C) .DF(D) \WG(E) T25J5 20 d YR B ROR 22 S5l i 3% 4%
HRCRAL R 16.12%; EC(A) 5 EW(B) T2)5 20 d (A BUACR 22 AN B3 2% AUR 0 50%~60% , 5 H
b 7578 2 S A B 3 EW(B) 5 SC(C) \DF(D) WG (E) F 245 20 d 1738 AR 22 0 8.3 5 SC(C) 245 20
d B R 38.24% 5 EW (B) \EC(A) \DF(D) \WG(E) T25/5 20 AR A AR 2 R 3%, 5 EW
(B) \EC(A) .DF(D)F 245 20 d (2% HUACR 25 50 8.3 s DF (D) R AR s, ol LUK 31 80% LU I, 5 H
A T 2515 20 d R HACR 22 Sl R 2 WG(E) 5 EW(B) \EC(A) \DF(D) T-255 20 d A AR AR 2
S, 5 SC(C) 25 0 3 ANTR] 55 1Y By 24 1 28 6 AL MR A B A 22 57, AR W — it 25 ) R, 2455 20 d
AN [ 550 8 B 24 T] 2R X6 7K e 8 £ B RO FR 47 B 254K DF WG L EC . EW FlSC, X AR BE 1% 2% AR e 4
F 24K K DF . EC .EW WG F1SC.

iR FEL BT 55 g I it o] 2 AT 2R T K R A 1 77 2k I A el P R 3 g - (R 9) . TR —H
Zi FL,EC(A) EW(B) .SC(C) . DF(D) WG(E)SFPFHIEI T2 /5 10 d AP~ RURAE I 2 R A7 78 i 3 P
ZE 50 IR RCRIITE 79% LA I s DF (D) 5 EW (B) T-25 )5 20 d B PR T RCRAAAE B k25 5, 5 HAh R Y 2
FAREEC(A) )5 20 d R HEURIE R 70% LU F L, 5 EW(B) SC(C) \WG(E) F24)5 20 d (14 HUCRAF
TEREVEZS, 5 DF(D) AFETE R FIEE R EW(B) 255 20 d 32 HUACHR 64.71%, B FK T EC(A) fl DF
(D), BEETSC(C)MWG(E);SC(C)HEW(B) .EC(A) .DF(D) T-25 5 20 d 4 5% RO AEAE B 35 1 2%
S, AR BB R 47.06% ; DF (D) 3 AR 138 76% , 5 EW(B) \SC(C) \WG(E) T2y )5 20 d 3 AU R
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TEAEN BB T2 5 WG (E) AR N 57.35%, 5 EC(A) \EW(B) \DF(D) F 255 20 d () 5% HBCRA7AE
PR 22 R N BB Ak T X AR B AR 22 R R AR E . EREZRE T, 25520 d
A T 71) 25 BT 4 T 2% %o 7K e 8 P v 8CR H 4 B 224K K DF (SCLEC WG FTEW , % AR B A4 4% B8R th 4
F =K K (EC~DF) .EW WG FISC.,

%8 FEFEMAEEE ISR BE (T ANES)

Tab.8 Field efficacys of different formulations forms of avermectin
on Chilo suppressalis (plant protection UAV)

OB ZjJa10d ZjJ520d
Ak (g-hm™) W% RERCRI%  W0RI%  RERCR%  SRAERES RERCR%
Treatment Effective Rate of Seedlings Rate of Seedlings Number of Insecticidal
formulations  dead plant efficacy dead plant efficacy live ensects efficacy

A 45 0.69 68.21  ab A 096  63.59 aAB 29 57.35 b BC
B 45 1.00 54.05 b AB 1.80 3143 b BC 33 51.47  be BC
C 45 1.44 3372 ¢B 2.20 1612 bC 42 3824 dD
D 30 0.73 66.67  ab A 1.05 60.14  a AB 25 6324 bB
D 45 0.54 7516 aA 056 7853  aA 11 8382  aA
D 60 0.43 80.18 aA 0.48 81.61 aA 10 8529 aA
E 45 0.77 64.74  ab A 0.83 68.39 a AB 38 4412 ¢CD
CK 0 2.18 2.63 68

A K 1.8% B2 14 25 2L, B hy 3% Bl 4 F /K L7, C o8 20% BT 4k 14 25 B2, D o 40% Bl 4 1 28 T 207 51, E 2l 6% B
HETR ZR K S ORI, B by 4 U A AP XL, RIS S AN ) R /NG - RE G313 7R 7E 0.01 F1110.05 7K - ) 22 e il 3544

A is 1.8% avermectin EC, B is 3% avermectin EW , C is 20% avermectin SC, D is 40% avermectin DF, and E is 6% avermec-
tin.WG, the data is the average of 4 replicates, and the different upper and lower letters after the same column data indicate the sig-

nificance of the difference at the 0.01 and 0.05 levels, respectively

F9 AEFEMUERE R _LIEHHE BRI ERRIEZ)
Tab.9 Field efficacys of different formulations forms of avermectin
on Chilo suppressalis (artificial application)

R A i/ #iJ510d Zif520d
Ak (g-hm™) WRI%  ARBR % W% RESOR%  BRAAIEUS RAUCR %
Treatment Effective Rate of Seedlings Rate of Seedlings Number of Insecticidal
formulations  dead plant efficacy dead plant efficacy live ensects efficacy
A 45 0.28 87.13 aA 0.73 72.10 be B 15 77.94 b BC
B 45 0.45 79.41 aA 0.85 67.75 cB 24 64.71 cCD
C 45 0.40 81.60 aA 0.66 74.73 be B 36 47.06 dE
D 30 0.40 81.60 alA 0.79 70.02 be B 32 5294 dDE
D 45 0.37 83.14 alA 0.54 7935 b AB 16 7647 ab AB
D 60 0.22 90.09 alA 0.30 88.59 aA 7 89.71 aA
E 45 0.27 87.52 aA 0.76 71.11 be B 29 57.35 d DE
CK 0 2.18 2.63 68

AN 1.8% BTAET 2 EC, B 3% BI4E R 3 EW , C 2 20% BT 4E B 22 SC, D 2l 40% B2 B 2% DF, E 2 6% BT4ER R WG, 4L
8y 4 U YT, [ ETE J5 AN R R /NE B 43 3 3 7R AE 0.01 110,05 7K T 14 28 57 1 25 1k

A is 1.8% avermectin EC, B is 3% avermectin EW, C is 20% avermectin SC, D is 40% avermectin DF ,and E is 6% avermec-
tin.WG, the data is the average of 4 replicates, and the different upper and lower letters after the same column data indicate the sig-

nificance of the difference at the 0.01 and 0.05 levels, respectively
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