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Synergistic effect of compound adjuvant on different herbicides
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(College of Agriculture, Northeast Agricultural University, Harbin 150030, China)

Abstract Synergistic effect of different types of adjuvants on herbicides was systematically investigated by field
experiment and instrumental analysis. The results showed that different adjuvants had obvious synergistic effects
on glyphosate, and the order of synergistic effect was: compound adjuvant >> methylated vegetable oil >
organosilicone adjuvant > nonionic surfactant > glucose adjuvant™> nitrogen salts adjuvant. Compound adjuvant
could significantly reduce the surface tension and drying time of glyphosate with the reduction rate of more than
30% , and significantly increase the spreading diameter., viscosity and maximum retention of the herbicide on the
leaves with an increase rate of more than 40%. Therefore, the results showed that the compound adjuvant had a
significant synergistic effect on glyphosate. In addition, the compound adjuvant had synergistic effect on
clethodim EC and atrazine SC, and the plant control efficacy was increased by at least 9. 34% and 10. 41%,
respectively. The higher the adjuvant amount, the more obvious the synergistic effect.

Key words compound adjuvant; synergism;

physical property; herbicidal activity

Plant Protection

A2 H T2 s Aol A 3 A i £ 25%
. M 2018 4F, A BRERE R % HUR R B T
s Bk 42, 7%.28. 4%.,25. 3% IR H T
1R 245 08 FH P B 390 o L R Sk e s Sk 302607,
17 BRI B v B3 59 24 3 AR it 2 1 L Rt v e
Bt WA A AT —E M RCRN L B i 4ok
BRI A& 5 0 52 BIBOR 2 06 . HATH
FHBR B0 B 7] 32 2200455 1l 28 Bh 390 CRE A0 am L5700
PrimEL N A RS TIOR8 Bh ) b 2
PRERSRAE) R R (B T AL AR AL BH B T
R A LR BT A SRS Bl A
fEE#A: 2019-01-26

EiTHHEI: 2019-04-30

BT L3 2ok e R e 24 Y ) ) LR PR R 4
i HCBREIE L —foAe it Wl AT LA A 24 Y
gk Sy pH P R BAR B e A B
B A o DT 2 245 I R X R 700 AR I AL e 4 vy
BREROCR . B IS TTE R BB 50 AT LA R ARG 25
A AT 7K ) B R R A 208 v 230 L DL O
DRI MeMullan™™ B 5 % B — 65 #0551 ) 75 45
7€ pH itk RESE BRI AN n] ASCAE BR 5050 25
WA pH AT At 32E B3 5 550 1) 95 i O By 1 LA 2
P BRELRCRN T AR LL A BT A B B B AT
DA 3804055 2B 7 25 M R B AR I 2305

EEWB . [EZREEN AV TR R L I(20162X08004-001)

* JW{E1F#H  E-mail:botaol@163. com



. 304 - FE W45 L7 2021

FF R b B 24 B R 3300 LA 5 R R
TR 55 2 LR AN B R0 J o e e 2 ) A
Tt 40068, I g K BT R AL ALY 0l 8 7R T LA
TR B 4 00 JR MR e 8 T R A 5 D0k v
AR FL i B OIS PR 2> B4R w3000 2000 U
BT R A5 R 8 4 U T B ARE S
3% e 245 3 1) 0 B PROR B o 25 . B AR 2R A
[ SR BEAEAN R A DA 22 5. AR
B S — iy 22 20 784 By 50 52 T S P T 2R B 79 G
X R B A 3 AR AR R DA o AR T At 2 7
B 7 H A S | B A T 4 9 S0 P i o
— B

ARSCR 1) 56 AR 2 BT B D5 IR ST T A
() S 7R Bl 00 06 A ] 3 e 78] B 1 251 9 R Gt 4R
FE T — TR R A5 R B 50 X R 500 245 0 B R 0
SN It — AP IFTE 1 X AN T 5 2 B e 5] 4y 34 A
PR . AT S AT LAS o B 2 790 25 %80, 4 Bl )
dn il 5 EL A S B R R A T 4R LR AR

1 HEEE

L1 ##t
L11 BHXZ |

ALV HEH KR CAS) 244 2501 v A FRA
)5 24 Yo df B A FL i (EC) , K b 4k 254k T4 BR
DA 538075 2R A (SO o INZR SR AL 2 iy
BRZS W] 3 A B 2 10 5 PR KR CAS) L JUTEFE W w5
BRI R 5 R AR P il 3Lk CEC) L i /R 5
T REAOE B 22 715 A HUEE BRI K50 (AS) » LB
BRI R = s S B AR LR WL A BR
PN WAERR B DRIV 3 A5 AR AL B0 A BR 22 ] 5
A TRBIFRIRFIAS) ZRALAO R . A3 T B3
ARSI A R LA M B0 R A L OB
TS . HETHAR LT,
L1.2 gl

DT-102 74 { g5t a5k 143 T AR B A%
WA PRA R WS-16P BIME5E &+ LR T AR AR AL AR
AR T 3708317 RIRS AR - K T 2% B 52 56 A0 4%
AERD A RA T

GT-201 B B8 Jb a0 EOCAAR A R A5
JA3003B U7 73 Z —HL 7 K SRt e M 2
Sl ERCHR IR IRAS AR BRI AR s B Y
for s RPN S .

1.1.3 [FlafesE

RABZEL, BB Echinochloa crus-galli L.,
W ZR Eriochloa villosa (Thunb.) Kunth., i B &
Setaria viridis (L.) Beauv., B ¥ Digitaria san-
guinalis 1. %,

FEM 2 BB Xanthium strumarium L., X0
Amaranthus retro flexus L., Jt3% Solanum nigrum L.,
TRIFR Abutilon theophrasti Medicus 4,

Bl B R W RS2 B 733l O 2555 B K
L2 izt
12,1 75 2 A B | xb B H B C1F AL Y o 2

Pt R/ N—B A TR A, T 50 C
KR 2 b J5 ET 26°C R TE I 5 IR AE TP 2 Gl
). PR KA 12 R F R AT E A (11
18 10 em) AR 1 DESGRK AR HRRIC 2 4~5 it
BT 25 0 g 25 Ab B BOTE KON B A A T AR
5 UCGARHE 15 d i BB, 25 d 5 A BR B AL
Rt BB, HEIRABRFR 4100 FH B AS BARUK
S FEN 700 g/hmt BR300 L/ hm? , £ 2R B35
i (V/ V) 43 B RS F- 2RI PEAR] 0. 257, HR{L
FaYrIh 120, A HLEEBSF] 0. 320 . 4 A B Bh37) 0. 0520,
BB CRED 1%, A R 0. 03%,

1.2.2 B4 A B 5t 52 H B 25 A 32 Mo 89 %

W 41 0REH B AS # B R0 L 700 g/hnt”,
WK 2y 300 L/hm’® BE i i 100 mL e H B 25 i)
6 £ BT HEAR L K 525 B B SR A2 Bl
A (V/V) 45 0,0, 01%.,0. 02%.,0. 03%
0.04%.0. 05% . IRA 4],

£ GB/T 5549—2010 J7 £, R4 [ 3l
SR A R K g

FHGCR B WAR A 25 5 pl AR 80k v &
T, 5 min J57E S AUEE T I A b A 250 S R
SR/ NELAR PP B A IR AR

FHTRCER AL BAE 3 0 I 3R 25 5 pL T T 803
Fr 2T CEAR R PR A5 10 5 Bk B 500 80 1) T 44
ST

FHNDJ-1 #E 23t (0 554+, 60 r/min) | £ 24
BRI

BYHCR AT A L 1. 2. D AT 42— K
SPRRE (W), W5 55 g8 BE 25 i - 30 em & T AR T 55
22N R i i B A5 LR 8 25, S5 3 24 WA R A I
SR I AR (W), BT T ARSI s i i T AR



47 5 11

Wk HH G5 - 52 TR B R AS TR B3 70 ) 1 2

+ 305 -

(S) M F 1 KR E R B & R(mg/em®) ™,

R=(W,—W,) X1 000/S,

IR ELE 3 I,
1.2.3 &4 A By 3t 7 R B 35 o 8 801E A

I AE AR A AR I 0560 3 Hh 7] FH A A,
SR R CEPL & 4% ~5%, pH=6. 80,

PR B ) B - 41 20 B B AS A AUy
FHHE3 59124 700,900,1 200 g/ hn’ ; 24 YoM A5 R EC A
OB A I 54.72,108 g/hm? ;38 %35 42t SC
BRNS & 43520 900,1 200,1 800 g/hm?, /NX.
T 20 m®, 3 WRE R, FEHLIX 4L\ o

M E B A2 B 0 1. 1. 3, RARRIARE 3~5 1t
W R A B A~ 5 AR AT ZE 0 AL B, W A
300 L/hm?, & & B9 B 570 i & (V/V) 43 51 8
0.01%.0.03%.0.05% ., &A&HBHH REIn+&k
T I B R 7 o Ak B B3 R AR R AN S
RERIEF ., B KSR, #iZh5E5 15 KME
28 Ky F/NX NI 3 A1 s CRE s T 0. 5 m™)
B A Sy B o R Tue = B L7 P S =R S

1.3 HIERER S E

it B BRI = Obf B DX 17 4 R i o — A 3 X A7
TG A g )/ Xof B XA 2% o fif 51 < 100 26 5 BR Bl %K
= O BRIXF 175 2% R0 — A B XA TG e R AR B0 /
it B X A7 22 B AR B < 100 %6

JEA I S 1 B R Excel, DPS 3 {4 i 47 43
Hrab 3, 22 5 2 PR AT Duncan OB & 2515

HRE5SMH

N[5 ZE B Bh 7 33 25 H B 188 S5 1 A i i

1% 1 R0, 6 FfBhFFIREAS AS W) A2 B b i 41 %6
FH B AS 700 g/hm® Xof [ I 2% 5 TH]RR 1) Bl BR AR
Horp AR B H R AR ih B ) A LRE B3R Y
B 5 Ry 3 41 20 FH B AS 700 g/hm” JiTA
X3 o ) 6 T JRR P AR 917 550 B ik B [ 58 2 T 4
5020 LA b, Herb A7 45 AU B 550 398 301 P o 6 T RR 1Y)
TR 172550 % ff 2 S 85 43S 0 57. 40 Y01 57. 540 5 #i %
T BAFR) (R 3 R I 22 I A B AR I 24 350 %5 T JRR
FRIRR IR Bk T SRR 3% 27 Vo 204 s AR B ) 14
RAEFHBAR, IR ACRZRBH 6 Fhihi 3 aE &4
B 790 255k Ho b A TR IR AR A

2

2.1

F1 BFIX A %EHBKFIRESIER
Table 1 Synergistic effect of adjuvants on glyphosate 41% AS
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g+ (hm?) B4/ %% . W%/ %
L . Type of Dosage of Plant control Fresh weight
Active ingredient . . . Increase rate : Increase rate
adjuvant adjuvant efficacy control efficacy
dosage of glyphosate
700 — — 50. 64 d — 51.91d —
700 AR 7 1 63.75 ¢ 25. 89 65.32 ¢ 25. 83
700 2 Bl B 571 0. 05 64.33 ¢ 27. 03 66. 26 be 27. 64
700 JEB R s TER 0.25 70.28 b 38.78 69.37 b 33. 64
700 A AL B 7 0.3 76.16 a 50. 39 79.78 a 53. 69
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Fig. 1 Effect of compound adjuvant on physical properties of glyphosate 41% AS
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Table 2 Synergistic effect of compound adjuvant on glyphosate 41% AS
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Table 3 Synergistic effect of compound adjuvant on clethodim 24% EC
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Table 4 Synergistic effect of compound adjuvant on atrazine 38% SC
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