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Effects of adjuvants on spray droplet distribution of herbicides
sprayed by plant protection UAV

TAO Bo*, ZHANG Yuhang, TIAN Lijuan, ZHENG Caiyue, LI Songyu, KONG Lingwei
(College of Agronomy, Northeast Agricultural University, Harbin 150030, China)

Abstract The instrumental analysis combined with the field test were performed to investigate the deposition
coverage, droplet size, physical index and field efficacy of different adjuvants of three dosages of herbicides, and
systematically analyze the synergistic effect and synergistic mechanism of adjuvants of herbicides sprayed by plant
protection drone. The results showed that all the four adjuvants had significant synergistic effects. Among them,
Dixiang had the most significant effect on the three herbicides, and reduced the relative width of the mist droplet
spectrum to 0. 62, making droplets evenly distributed, increasing the deposition rate by 32. 2 percentage points; at
the same time, it significantly reduced the surface tension, increased the viscosity of the liquid and expanded the
diameter, and prolong the drying time of herbicides. Maifei had a better effect on the emulsifiable concentrate
and was superior to the other three kinds of adjuvants in increasing the diameter of the liquid expansion. By
comparing the synergistic effects of four adjuvants of herbicides, their synergistic effects were as followed:
Dixiang™ Maifei > Lieying > Greenwet 3710. The adjuvants had the most significant synergistic effect on the
emulsifiable concentrates, with a synergism up to 23 percentage points.
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Fig. 2 Diagram for the synergistic effects of

additives and anti-drift test
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Fig. 3 Effects of different adjuvants on droplet coverage rate of fomesafen
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Table 2 Synergistic effects of different adjuvants on herbicides
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Table 3 Effects of different adjuvants on droplet coverage rate of nicosulfuron—+mesotrione+ atrazine mixture

N [FBRS B B AL B R S R R/ 16

A3 Herbicide droplet coverage rate at different drift distances
Treatment
0 m 1m 2 m 3 m 5 m 7 m 10 m
CK (67.840.3)e (36.1+£0.3)a (21.6+0.1a (14.9£0.2)a (8.640.3)a (5.940. Da  (3.240. Da
Greenwet 3710 (72.14+0.2)d  (33.74+0.2)b  (17.9+£0.3)b  (13.2+0.4b  (9.6+0. Da (4.94£0.2)a  (2.4%£0.2)b
K Maifei (86.040.3)b  (28.97+0.2)d (14.2740.3)c (9.840. )d  (4.7+£0.2)c (2.240. Dbe  (1.040. De
S Lieying (77.1£0.2)c  (30.9£0.4)c  (15.1£0.2)c  (11.9+0. e (6.8740.2)b (3.240.2)b  (2.140. Db
i3 Dixiang (91.1£0.3)a  (23.6£0. e  (10.8£0.4H)d (7.640.2)e  (2.8+£0.2)d (1.240. De  (0.440.0)d
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Table 4 Effects of different adjuvants on the efficacy of nicosulfuron+mesotrione+ atrazine mixture
fb PRBIRL/ Y0 B/ % e AL/ V6 B/ % KB % B/ %
Plant control Efficiency Fresh weight Efficiency Total control Efficiency
Treatment . . g
effect ratio control effect ratio effect ratio
CK (74.3%2. H)d — (75.841.3)d — (74.742.0)d =
Greenwet 3710 (78.5+1. Dec 5.4 (77.440. 9cd 2.1 (77.4%1.8)cd 3.6
1K Maifei (89.3+1.5b 20. 2 (90.2+1. Db 19.0 (90.6+1.5b 21.3
ZUE Lieying (82.2+1.8)c 10. 8 (79.7£1.5¢ 5.2 (80.6+2.0)c 7.9
ji1# Dixiang (95.441.8)a 28.3 (96.010. Na 26. 7 (95.941.9a 28.4

SEERFE QBT BRI EOK HBRERI - i - 551
FUBERAE B ik 3 HE RO R/ IR Ay ek 7 =
1 K >FNE > Greenwet 3710, 5% BAH L, 22 3% 1T
BUREC Z 0 BN 24. 3 'H 49 5, Ja Bl 3 e Z2 ] 34
21. 2 A5 s FHULFRBA 4 BB B AT 4 R AIGSE
TS I [A] IR B B2 w5 25300 H Y

3 itig

FEAR TN CHLAE AR 25 B W5 25 s b, HLAT K
KRR A AL ROR = S5 Bl o AR S
S B B N A e H R E B A R B
G L B AR TC N KHILBIT 1A 7K R S0k 9 TG 18 2
OB 5 N Tt 2540 He AR 2 A B 5 1 R /e A
NI Bl s g 2 BRI S
FERE L AORTC N AL IR /N 22 W HOE R in s 22 +
RIS BRI 250 0 20 %6, AT 5 B B 55 1k 2 AR
R B IR RO . 8 A S5 B 98 T RO TC N KL
A FH ZE B 150 A W it , 25 5 2R B I R ABLOR T
LI it 25 o 5] - 58 25 B ) A TR R G . T
KB L 2R T X VR 2 M SRR
AIFE T RA P BT R . (ELBR 5] ) RS X9
ARG EEH, T DAL O T N R FH B 5 5 B
H R AN TN T L 2 RS

ARSCRRGE T AN ] QB BIFIXTAS ] 750 284 ok 5] 55
TR F2 30 KN 52 ) S H 38 340 5 38 bl
B ZE LRI, A4 BB BhFRIXT 3 A BRI % DR
R R R N B > T K > B > Greenwet
3710, e rviuty S 0T S0 A g 5 ik 7K 7] 55 T T AR A
ORI B, TR 32, 2 HAM A KBRS
G AT R AT BR B0 A0 /N5 L 1 S5 I 2 5 4y
Aii s Dyso B € T 125~137 pum, 5515 13 58 B2 F#AIK 0. 20
~0. 23, MHA PR BhFE ISR N 8.3 B B
0 3 R AV IO 500 24 00 3 T 9K 39800 24 VR B E A
JE AR B g Ao 1) 2558 B8 2 A R L e
XiF 3 F bR B F 9K F7 R R R ) VR SR A
W2 HAK R i &L B | Greenwet 3710, {H X

Ll e BARVE RO e B35 ) B R D 05 4 B
B BRSSO B R SR 1 B I AU e
AL RN K HBRFEFE - i - S5IRAIM 2530, H
A G R At 0 o S 0 e 7K 1) 18 355 e
WL BRI 23 F o3 R R B G RV E ] 4
B 212 E AT S UTRR ARG N 24 3 A 43 a5, BUA
A A T I ASCR S 325 E UK hy 3l 3 => 01K > B >
Greenwet 3710, &5 Bl 75 (4 75 Jin B2 0] 42 35 3 o A
PRIC N CAILIE it 25 I o3k 0 551) 1) 24 %0 el HEh 31 B g
Y BB R » (Bt 24 B 07 A e i 1 57 L X A e oK
LIFEWTE N RALFE “AT M B2 1 m, RATE
5 m/s, B & 1 800 mL/minff Ak AG B T B 52
RN KA T B Bt bR A A b 2% &
RES1 A Tt — 20 E5E
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