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Synergistic Effect of New Biological Additives on Different Herbicide Formulations
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Abstract: In order to study the effects of new biological adjuvants on water aqua, emulsifiable concentrate and suspending a-
gent of herbicides commonly used in soybean and maize fields in China, field experiments were conducted with nonionic sur-
factants , methyl esterified vegetable oils and organosilicon adjuvants as controls. The effects of different herbicides with new bi-
ological adjuvants on the control of grassy weeds and broad-leaved weeds were investigated and evaluated. The results showed
that the new biological adjuvants could improve the control effect of herbicide water aqua on weeds by 22. 82% -31.62% ,
fresh quality by 21.97% —32.30% , control effect of herbicide emulsifiable concentrate by 19.31% —31.27% , fresh quality
by 20. 71% -32.13% , control effect of herbicide suspending agent by 21. 14% —36.11% , and fresh quality by 21. 58% -
38.17%. The synergistic effect of new biological adjuvants on suspending agent was the most obvious, followed by water aqua
and emulsifiable concentrate. New biological adjuvants could significantly improve the biological activity of herbicide water
aqua, emulsifiable concentrate and suspending agent. Its synergistic effect is better than methyl esterified vegetable oils , orga-
nosilicon adjuvants and nonionic surfactants, and it is safe for crops.
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Test treatment

Table 1
SRR e F AT T A B R R
Fomesafen effective dosage/(g-hm~2) Adjuvants types and rate/( V/V)
300 _
300 s F G 0.25%
300 HIEE A i 1. 0%
300 5 0.03%
300 AP B 0. 03%
375 _
375 JEB TR MG MR 0.25%
375 P ERALHL P 1. 0%
375 JETE 0.03%
375 AP BI) 0. 03%
563 _
CK _

KRN W BhFRIRN S B B

Bentazone effective dosage/(g-hm~?) Adjuvants types and rate/(V/V)

720 -

720 BT RmIEHER 0.25%

720 PR 1. 0%

720 3k 0. 03%

720 HLEE Y 7] 0. 03%

1080 -

1080 e FARImE MR 0.25%

1080 AL 1. 0%

1080 JE# 0.03%

1080 BrELEE Y B 0. 03%

1440 -

CK -

1.3.2  BhAISTIRZE A S0 a9 4 A 35k s 5 i
KM R 32 Fh ok L i B 5, 3 5 Ab B [

1301, R 2 50 S A 2% F] &« M R 54,72, 108
g-hm KR R 25,40,60 g-hm 2,
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1.3.3  BhAlsmhER ZF A 04 m L
TR fff B 2 o 3 oK T B 3 391 I R %) 3K 4 381 [
1301 g 0 551 B A7 20 A 4t - 35 23t 900, 1 200,
1 800 g-hm ;A B 120,180,240 g-hm >,
1.4 NEMBEFA*
141 BaaReRE JZh)E 15 d AR
PRBAL, 30 d 5 Jin ) fef o 8 57 A%, R A B A X
4 s REHLEURE , BT AR 0. 25 m® . R DMRT 3%
e

PRBIRL (% ) = (REIRAG A FEAR AL — Ab B 5 2 5
PRE) / R FHRT A2 FERRER x 100

e T A (% ) = (W BRIX e mifef o — ZhFRIX
ZREL i EL ) /% R IX 2 B HE % 100
1.4.2 aBiEE s 3,5,7 d DB oM
ARy, B A 25 EY Ry 2 e

2 HFRESH

2.1 IMEMIMIZEM
R AR A AL BN X R G EORAE K IEH,
ToAEBE AL BRI R R AR AR 2 E R

2.2 R Bh 3SR B3k ) RO K 4 P
2.2, 1 AL A A Bh A Kb R e S B K R 0 38 A1k
A2 AT, VRN 4 B AR AT LU K
AT e TR X B I 2 5 90 B0, L B4R PR A A 22
S FLAERAE W BRI A L, L 3 R
90 e I A A i BV R, ok 3R i, — %
2 TR FH A A TG B2 2 5 s T 2 T M A 14
SEFIAIA /N, S I 375 ¢-hm 2 740
TR BB BRBTACE BN 31. 62% , ¢ J 5k B Ak
h132.30% ., F Ak ik FH A 300 g - hm AR AN 4
Tl )RR BSO8R M ek P
375 g-hm ™2, GURHCHORE R 375 g-hm 2, RN
SR A B R I R R A A T U B
BRI 563 g-hm T IECE 3 0B Ak H
SRR e TR T4 563 - ham 2 IR AR 37 R , AT 5
P 9 0 A T S 9L B T PR R AEE 33% L I
SR 45 S I 37750 A 0y 9 00 o R g T K ) 4
AR FF 25, S8R T R AL R 4 L T i R
AEB TR, 2 R B,

F2 FEAEY BT AR R E R R MG ER

Table 2 Synergistic effect of new biological additives on fomesafen

AR Bl i) I R R BT 5C [ - 2 T I o B A0
Effective dosage/ it Control efficiency of broad leaf weeds Fresh quality control of broad leaf weeds

(g-hm™?) B34 Control effect/% 4 H1% Increase rate/% [ Control effect/%  H§JiI% Increase rate/%

300 - 45,64 +£2.76 i - 48.79 £1.82 h -

300 Bl by e il 69.52 +3.75 gh 23.88 72.58(+1.73 g 23.79

300 P Ak A 43l 72.70 £2.41 f 27.06 75.68 +1.42 ef 26. 89

300 qEiE 70.69 £2.35 ¢ 25.05 73.88 £1.44 f 25.09

300 HAL Ay B 75.13+2.76 ¢ 29.49 77.09 +1.37 e 28. 30

375 - 65.46 +2.15 h - 67.26+0.72 g -

375 A A 85.42£2.70 d 19.96 90.71 £1.53 d 23.45

375 FH R AL AE 43 92.34+1.65 ¢ 26. 88 93.57 £0.76 ¢ 26.31

375 E [ 90.93 +1.32 cd 25.47 92.85+0.87 ¢ 25.59

375 B R B 97.08 +1.36 a 31.62 99.56 +0.61 a 32.30

563 - 94.99 +0.70 b - 97.390.59 b -

ANF/ING PR R AR B 22 5 25 (P <0.05) o Rl

Different lowercase indicate significant difference (P <0.05) among treatments. The same below.

2.2.2  F R A M Bh A SR AN K 6 38 2 AE R

H13¢ 3 ATHL, B0 4 b BY 7R K AT 0 oK S KR AR
X e B B B A%, (HAE RV E AR 22 5 KA
i 720 g-hm 7 EFEIN 4 FlBHT , Mk B ROR B R
B T KRR EE] 080 g~ hm ™, U BV B
TR 9 By 50 S A P e 355, PR B 88 TN 24, 66%
fief S5 g B 5 i 26. 00% o HoE 3 R BL AR AR A R
BN ECOR, W ES AR 2, — 38 Z [

T2 25 5 R e /N SR AR B R I R 77
JCHA L 080 g-hm ™ VRAHT B AL P Bh 7], BRB AL
it B0 e KBRS F L 440 g-hm ™7 TR
INHCE 3 A 70 oA 3k B K REHS L 440 g+ hm ™ ]
AT R AR, T WD 37 75 A 0 Bl 5 w4 e P
M8 25% LI 1o iXI 25 AR, B 20 A ) B R0 K
FAZKGA A B8 51 8 38, RCR AL T W R AR A P i
FEWE AR B R i R, 25 5
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Table 3 Synergistic effect of new biological additives on bentazone

P—_— b e bR B R B B LB
Effective dosage/ Byl Control efficiency of broad leaf weeds Fresh quality control of broad leaf weeds
) Additive
(g7hm™) B3 Control effect/% S fII#R Increase rate/% Bk Control effect/%  HiJI Increase rate/%
720 - 56.23 £2.36 f - 57.06 +1.41 g -
720 AR B TR G 73.47 +1.86 e 17.24 75.14 £1.06 f 18.08
720 R TR ATL Y It 76.72 +1.38 d 20. 49 77.91 +1.44 ef 20. 85
720 JEHE 77.65 +0. 66 d 21.42 79.18 £2.00 e 22.12
720 B AL A= ) B 80.89 +1.51 ¢ 24. 66 83.06 +0.58 d 26. 00
1080 - 71.46 +1.43 ef - 75.11 0. 84 -
1080 e R m G TR 88.36 +1.01 b 16.90 90.49 +0.98 b 15.38
1080 HH T P A 0 84.79 £0. 98 be 13.33 86.62+1.94 ¢ 11.51
1080 JEHE 88.13+0.98 b 16. 67 90.21+1.21 b 15.10
1080 B A= W B3 94.28 +1.37 a 22.82 97.08 £0.76 a 21.97
1440 - 93.95+1.16 a - 95.17 0. 44 ab -

2.3 FREVEY BTN BRE S FLim S RE R
2,301 F A A 4 Bh R x M 38R £ b 69 38 A AE A
H13¢ 4 AR, A0 4 b B R 2 AT LASE oK S 0
WX ARAT AR (1 B 8, ARG A A 2 57 0 O
HRBIT TR A gy B A T A R, e 3 R B o
FE G A fe oKk, FLUOR R R AR o, B
AL DG .35 22 5, A1 88 7 3 T A 79 494 2 A
FHAEX B /N s B ] 54 g+ hn 2 US04 Fh B

70, BRAR B 5 3R T R R A1, R Bl R B Bl R
ik B A v A R ek 72 g ™
72 g+ hm 7 G R ALAE A i T 2 A A B 3R A
FEE , A By ROFI i 5 7 R0 47 g T M R 108
g+hm ™ {H EUA VRN E B AR ) B 3R 2% S 0k SOk
o IRXBAE R, B A Wy B 700 X A R 2L £
SRR T2, ORI T 0 R A AR il 3 A A
ARBS TR TER], 2257 5

R4 B BTG EER L it I ER

Table 4 Synergistic effect of new biological additives on clethodim

A RAB I FRR B ARATR} e i fi Jo e By 2k
Effective dosage/ i3l Control efficiency of gramineae weeds Fresh quality control of gramineae weeds
. Additive
(ghm ™) B Control effect/% H4 1% Increase rate/% B Control effect/%  H§fI1% Increase rate/%
54 - 58.82+0.80 g - 59.93+0.88 g -
54 AR B TR G 75.34 +£2.21 f 16.52 77.68 +1.78 f 17.75
54 H Bt 80.72«1.51 e 21.90 83.36 £1.79 e 23.43
54 JEEE 81.66 +0.88 e 22.84 83.83+1.50 ¢ 23.90
54 A= W Bh 7 84.43 +1.08 d 25.61 86.39 +2.36 d 26. 46
72 - 76.06 +0.25 - 77.35+0.77 £ -
72 e R m G TR 87.52+0.82 ¢ 11. 46 89.94 +1.35 ¢ 12.59
72 AR LA T 90.23+1.19 b 14. 17 92.87+1.00 b 15.52
72 JEHE 90.93+1.17 b 14. 87 92.85+0.89 b 15.50
72 A= B B 7 95.37+0.73 a 19.31 98.06 +0. 11 a 20.71
108 - 90.06 +0.38 b - 92.29+0.53 b -
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2.3.2  HA AR AR R R S 6 38 A AE A

FH2E 5 W1, US TN 4 Fob Bl 500 34 ] L3S i K G R
MR R 0) AR AT} 2% B B AL, H 3G R AR AE 22
5o HrET R A B B SR BEROVE B e, e 3 R
Bly3) b R A 40 v 165 2501 H e K, OO R R
THZ A E R T 2 5, R 3R T A
HEAE FHA /N o AR R 25 g-hm 250
TR W B, R B SCEI0 31. 27 % |, fif I 57 500
M 32.13% . KR R F & 25 g-hm > IR0 4 Fl D)

FR, BRAAE B - SR T T R A1, R Bl A By Ak A i
ot B e TR R R 40 g-hm 77 KR
R4 40 g hm ™7 ST R A ) B3R b R0 ¢
o B A v R e R S i 60 g+ hm 7 R N
How 3 AR A B v R Rt 60 g hm ™ i )
B BRACR , BERH BT 2L A= g Bl 590 ml 4 v R SR 4 e
1 33% LI Lo XS 2s SRR W, 7 B AR ) 0 790 X RS v
AR LN A 3G RO R 3, BORIE T W R A
T AE S AR B TR S R

RS ORBIEYBFIXAERE R R 2L A ERER

Table 5 Synergistic effect of new biological additives on quizalofop

A B RAEI = B AR B30 TRAT e e 4 ik 50
Effective dosage B3 Control efficiency of gramineae weeds Fresh quality control of gramineae weeds
Additive
(g-hm ™) i34 Control effect/% #4 /1% Increase rate/% [JiAk Control effect/%  H 1% Increase rate/%
25 - 54.38 0. 65 f - 55.84 +0.88 f -
25 IR B T T 5 72.36 +1.82 ef 17.98 74.75 £1.62 ef 18.91
25 H P Ak AR 78.26 +1.88 d 23.88 80.78 +2.35 d 24. 94
25 Ea 77.93+£1.95 d 23.55 80.15 +2.08 d 24.31
25 SR A B B 85.65 +1.49 cd 31.27 87.97 £1.53 ¢ 32.13
40 - 73.61 £1.02 e - 75.98 £0.31 e -
40 IR B T T i 86.77 £1.15 ¢ 13.16 88.83 0. 80 ¢ 12.85
40 H S AL AT ) 91.49 £1.50 be 17.88 93.87 £0.63 b 17. 89
40 E 90. 76 +0. 80 be 17.15 93.65+0.75 b 17.67
40 HALA P B 96.58 £0.55 a 22.97 98.14+0.29 a 22.16
60 - 92.79£1.08 b - 94.06 £0.72 b -

2.4 FREAEY BT BRE R EIFEF M E A
2.4.1  FA AR &t K& A 6 3 AAE R
IR 6 WL AN 4 Fh B 7034 AT DS I OK 35
T AR A B AL BB RAE AEE 25 .
HR R A W B R BE R A i 2, L 3 R R
FEWEI A Y e R, R AR 88 - 1w s 4k 7,
TR ACATL ) T 38 50 A fe /D, JE 8 38 3000E FH 2%
fe T 2 AP B, Al B 2R T 1 5 A R AR A
Pz G B %25, FF5EHAE 900 g-hm i
JsEr A W IR, AR B R I 31, 49% |, i Joi 2 B A%
Wil 33.70% . 35 FH R 900 g-hm ¥ 4 Fh bl
#,  F R A A B b, e B R0 ik B 250N i T
Bl R4S T 95 25 L 200 g-hm ™2 F5 L&
1200 g-hm = F 1587 50 A= 4y Bh 3R, ok 7 20 6 i
Bl R4S T35 S HE 1 800 g-hm ™2 A N
3 FhEhFIAASIFE L H A 800 g hm B (Y B bR
AR, UL LA ) B3R P 55 2 P £ AR 33%
DL b Gl SR 3 B, B AL A ) Bl R ) 35 25 e BT

FRIE A B2, ORI T B Ak A P L JE
AR FRIE N, Z 5 B,

2.4.2  F Ak My Bl A st AK Ak 35 R & R A 64 38 A Ak
F R T AL AN 4 B 5 R L i ok
il % o P 2% 194 937 2580, HL o 28 A 4 B ) 3
VR R B 3, e 3 Rl BRI R U E R,
YRR B TR 5 R, B R AR 4 T G R
AT B 70N, = - T 3% M 7] AR PR T Ak A il 2 1)
ZeRANEE . YR IR 120 g-hm R4 Rl
W30, ke B 580 i J5T St 7 4880 30 v T i i e P
180 g-hm ~ filjfifi s FHl F 180 g+ hm > FRAE A=
WIBN A, Wk B R0 A g ik 7 P R 240 g - hm 7 I
0. 22% i Jo bk 5 255 DU 7o -l o )t 240 g -hm 2,
TN 3 b Bl 351 oA 1 ) it 520 42 240 g+ hm ™2
B BRI o i e 4t SR 3R I, i 28 A 4 Bl 30 %) A
il S 7 R ) B RN P S 2 SR T R R A A
Yyim FEREFIFNE B R S MR
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Table 6 Synergistic effect of new biological additives on atrazine

A IV P 2 B R 1 I P 2y e g kB 8K
Effective dosage/ Byl Control efficiency of broad leaf weeds Fresh quality control of broad leaf weeds
' Additive

(g+hm™?) B Control effect/% HifII% Increase rate/% L Control effect/%  HifiI% Increase rate/%
900 - 56.78 £ 1.46 f - 58.05 +1.84 f -
900 A R WG R 72.96 £1. 14 e 16. 18 75.07 £1.75 e 17.02
900 S Ak AT i 71.45 £1.01 ef 14. 67 73.86 £1.53 ef 15. 81
900 B3 84.08 +1.24 d 27.30 86.67 £0.70 d 28.62
900 R B B 88.27 +0.34 ¢ 31.49 91.75+1.19 ¢ 33.70
1200 - 72.45£0.70 e - 73.42 +£1.41 ef -
1200 A F R TIE R 82.86 +1.78 de 10. 41 85.33 £1.02 de 11.31
1200 H iR AL AT ) 81.37 +1.94 de 8.92 84.23 +1.22 de 10. 21
1200 B3 93.56 1. 11 be 21,11 95.19%1.07 b 21.17
1200 LA B B 97.74£0.73 a 25.29 98.28 £1.04 a 24.26
1800 - 94.67 £0.55 b - 96.03 £0.79 ab -

=7 B Y BT AEE AR SE A RIS EA
Table 7 Synergistic effect of new biological additives on mesotrione
A I it 2 AR Bl Ak I P2y g I R Bl K
Effective dosage/ i Control efficiency of broad leaf weeds Fresh quality control of broad leaf weeds
Additive

(g+hm™?) Bk Control effect/% R Increase rate/% Bi%k Control effect/% M Increase rate/%
120 - 52.38+1.16 g - 53.46 £0.78 f -
120 B[ S bR el 82.51 +1.72 de 30. 13 84.76 £1.29 cd 31.30
120 H S AL AT ) 79.04 £0.28 e 26. 66 82.78 +0.85 d 29.32
120 e[S 85.27 +0.75 d 32.89 87.34£1.21 ¢ 33.88
120 SR B B 88.49 +0.71 cd 36. 11 91.63 0. 93 he 38.17
180 - 75.65£1.12 f - 76.84 £1.53 e -
180 A RS P 92.34 =0. 68 be 16. 69 94.23+1.15 b 17. 39
180 S AL AT 90.16 £1.05 ¢ 14.51 92.49 +0.70 be 15. 65
180 Eix 93.96 £1.04 b 18. 31 96. 11 0. 86 ab 19.27
180 H AL Ay B 96.79 +0.42 a 21. 14 98.42+1.24 a 21.58
240 - 97.01 £0.78 a - 97.87 £0.65 a -

3 B BT AR 0 Bl R R ) 35 R R G S W i, R

[ 5] Bl 51 BB 6 fie fok DK 22 505 390 i Bl A g
PR 2 AR B F AR A R PR 25 1F T S8 00 R A5 T
PESGROCR DT 328 38 a9 B3R 5 590 (o A (4 iy 2
PEREE A A T ARSI H A BRI B
IR RGN B A — i IR g SR A
FEARRW, 1E— 7 F A L, 38 B4 A ) Bl 771 g
fi t 25 4R i B R KR L B TR AR T A

JETKGAAIZLA o 336 FH 4 b Bl 730 X JeUR g e ik 7K
FR IR F 2 300 3 B AR Wy B ) > WY R AL AR )
> JEE > AR TR R, R A T
SR P e FE A 0 3 o B 7R X S A O A s B g 1 A5 A
T, S50 e o AE W > R > A B 2 S ok
FR, AW 4 F I A AR 1ok AR S S % 8 Ak A P
S ETAAFAE 225, I DR A BE = S F 5 o R R A A
W A W R AR 2 R B o E AR
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W TR R ELIN R T O B ) > g BEXH

BRACAED I > FEUE > AR T RSN, STAA () sonm amen. emazsmmn Tk 5w miss [ 1], %2

AU RIS 2, RIR EEALAE i > A LR >
RS , U T T FP TS A A 0 ol o )T 54k 30 L ol
(330 4 ol B0 0] 35 25 TR 7 30 B0 B R 1 P e 31
A MR > JEE > JE B TR m G R > 1
g AAR M, 52 2 2 IS % SR A W) Bl
75 O Y 2 A R B R > A HLEEBL A > Ak
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