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Study on synergy of flufenacet and flucarbazone-Na to weed
control in wheat fields
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Abstract The activity of flufenacet, flucarbazone-Na or their combinations to the growth of wheat and Lolium
multiflorum Lamk. were evaluated through indoor bioassay method. The results of hydroponic method showed
that the median effective dose (EDs, value) of flufenacet and flucarbazone-Na were 0.37 mg/L and 105.91 mg/L
on L. multiflorum Lamk, respectively. The mixtures of flufenacet and flucarbazone-Na with ratios of 8:2, 12:2,
16:2 and 20: 2 showed additive or synergistic effects on L. multiflorum , with the co-toxicity coefficient (CTC) of
94.3, 239.7, 198.1 and 156. 5, respectively. The selective values of flufenacet and flucarbazone-Na with ratios of
12:2 and 16:2 were 1.51 and 1.43, respectively, when treated at pre-emergence stage, while few selectivity was
observed when treated at post-emergence stage. In field the synergy of flufenacet and flucarbazone-Na displayed
excellent control effect on broad leaf weeds. such as Capsella bursa-pastoris, Descurainia sophia and Veronica
didyma , with the control efficacies of 85.45% —100% in plant number,and 89.57% —100% in fresh weight, but
no significant effect on wheat tillers.
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Table 1 The experiment on the biological activities of flufenacet and flucarbazone-Na to Lolium multi florum

Ab B

Treatment

W /mg « L7}

Concentration

FAMERLZ flufenacet

FRM A% flucarbazone-Na

AU B+ TR R (8:2)
flufenacet+flucarbazone-Na(8:2)
FRUE FEE - TR B 2 (121 2)
flufenacet+flucarbazone-Na(12:2)
A e+ UM R [ (162 2)
flufenacet+flucarbazone-Na(16:2)

FRUME FL - FRUMR T 2 (202 2)
flufenacet+flucarbazone-Na(20: 2)

0. 05.0.1.,0.2,0.4.,0.8.1.6
0.25.0.5.,1,2.4.,8

0.05+0.012 5.0. 1+0. 025.0. 2+0. 05,0. 4+0. 1,0. 8+0. 2.1. 6+0. 4

0. 037 5+4-0. 006 25.0. 075+40. 012 5.0. 15+0. 025,0. 3+0. 05.0. 6+0. 1,1. 240. 2

0. 05+0. 006 25.0.1+0. 012 5.0. 2+0. 025,0. 440. 05,0. 8+0. 1,1. 6+0. 2

0. 05+40. 005,0. 1+0. 01,0. 24-0. 02.,0. 4+0. 04,0. 8+0. 08.1. 6+0. 16

— IR IR AL BERSE 20 g, IAZSHE 6 mL,
PUIMAGE K 6 mL 225 % R 22 46 R 27 B D1 i
FEFR 0.5 cm. WA ZIERE T 10 B, K 5F
A8 h, U5 ZEK TR A K IR, DU R BaRT
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Table 2 Experiment on the selectivity between wheat and Lolium multi florum treated with flufenacet and

flucarbazone-Na at pre-emergence stage

TE F [ + SRS P2 L f51)

. i TRUE VL - FRUL B R 7R &/ g (hm?)
Ratio of flufenacet and .
Species Doses of flufenacet+flucarbazone-Na
flucarbazone-Na
12:2 SR R
gﬁL”i%‘ 5.4+-0.9.10. 8+1. 8.21. 6-+3. 6.,43. 2-+7. 2,86. 4+14. 4,172. 8+28. 8.345. 6+57. 6
L. multiflorum
/N#E Wheat 21.6+3.6,43.2+7.2.,86. 4+14. 4,172, 8+28. 8,345. 6+57. 6,691. 2+115. 2.1 382. 4+230. 4
: )
162 gﬁa“iﬁl 5. 440.675,10. 8+1. 35.21. 6+2. 7.43. 2+5. 4,86. 41+10. 8.172. 8-+21. 6.,345. 6-+43. 2
L. multi florum
/NFE Wheat 21. 6+2.7.,43. 2+5. 4,86. 4+10. 8,172. 8+21. 6,345, 6-+43. 2,691. 2+86. 4,1 382. 4+172. 8
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WELL 12: 214 WitR 3% 3 P, 245 21 d 5Y
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Table 3 Experiment on the selectivity between wheat and Lolium multi florum treated with flufenacet and flucarbazone-Na at

post-emergence stage

AL FRE A il U i+ e S /g + (hm?) !
Treatment stage Species Doses of flufenacet+flucarbazone-Na
Bl 3 d ZAERAE T 14. 765 625-+2. 460 937 5,29. 531 25-+4. 921 875,59. 062 51-9. 843 75,
3-day old seedling L. multi florum 118. 125+19. 687 5,236. 25+39. 375,472, 5-+78. 75,945+157. 5
Wi 15 d INEE 59. 062 5+9. 843 75,118. 125+19. 687 5.236. 25-+39. 375,
15-day old seedling Wheat 472.5+78.75,945+157. 5.1 890+315.3 780+630

1.4 HEHARZIRE

I 2 HE T g 48 A ML A7 5 D B 1250 3
I A, IR P AR B R 29. 8 mg/kg,
BRI o 6.5 mg/ ke, AL &8 78. 3 mg/kg,
SRR 0.046 20, AL AR 0. 54926, pH 8. 38,
T 2016 4£ 11 JJ 26 HEM/NZZ.2016 4212 A1 H
R A B I BE5E 4100 JRE B SC 5 70 U6 6 e gk
f& EC, A4 & (g/hm?) H: 270+ 30,360+ 30,
540+60, 25 FIXT R 53 A Bk e 41 26 JpUME FE
Jie SC 360 g/hm®, it 24 ¥k 1 4 450 kg/hm*, /NIX
K5 m, %8 2. 5 m, BNEHE 3 WKEE  BEVLHES .
2017 4 3 J1 15 H I A8 X 2% B B 16 RCR SO /)N
P BERRY 52 R BORH DR RS R IR i L R AN S
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TOV T [ EC Xt 2 16 BA 2 BOIg M4 25, EDy
105.91 mg/L, F V8 i 5 MR R [ DL 822,12 2,
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Table 4 Biological activities of flufenacet and flucarbazone-Na to Lolium multi florum

bosi] [m] =15

Treatment Regression equation

Correlation coefficient

HREL G R

Co-toxicity coefficient value

EDs/ mg+ L1

FAMERLZ flufenacet

R RE flucarbazone-Na

U i+ U (82 2)
flufenacet+flucarbazone-Na(8:2)
AU L fre - UM A (121 2)
flufenacet+flucarbazone-Na(12:2)
U L fi - U A (162 2)
flufenacet+flucarbazone-Na(16:2)
AR e+ UM R [ (202 2)
flufenacet+flucarbazone-Na(20: 2)

y=5.718 9+1. 685 3x
y=3.097 8+0. 939 4x

y=5.460 8+1.492 5x

y=5. 870 2--1. 223 4x

y=5.908 5+1. 353 2x

y=6.117 9+1. 934 7x

0. 937 6 0. 37 —
0.913 8 105. 91 —
0. 989 0 0.49 94. 3
0.942 3 0.18 239.7
0.922 8 0.21 198. 1
0. 989 8 0. 26 156. 5
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Table 5 Selectivity between wheat and Lolium multi florum treated with flufenacet and flucarbazone-Na at pre-emergence stage

R . SRR L KRY
I J¥% - SR RE 2 L £51 i g EDyo /g - EDyo /g - ﬁaé? %I )
The rate of flufenacet: L. . . i i Correlation
Species Regression equation (hm?) ! (hm?) ! ..
flucarbazone-Na coefficient
12:2 /N# Wheat y=2.230 2+0. 556 6x 471. 77 18 989 850. 48 0.963 5
ZAEE L. multi florum y=1.277 0+2. 006 9x 16. 46 311. 68 0.988 0
16:2 /N# Wheat y=2.505 210. 398 9x 1 100. 90 2934 815 671. 00 0.969 0
ZACIETL L. multi florum y=1.435 0+1. 679 5x 22. 89 768. 75 0.978 7
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REEEG

INFZ B A TR B R N [ ST 41 0/ JRUE B

it SC 5 700 Fmkfifi e EC, 5 — & 7€ 12: 2L i

AR INE I ZAERAE RO WA 6. fERiE 3 d I

JtxF/NZE EDy, 2y 235, 65 g/ b, X A6 HL ED, Oy
3 168. 81 g/hnt , JE A 45 £ 43 il oy 0. 07, TE T
15 digitixf /N2 EDy, Hy 638. 28 g/hm® , % £ 1 B
B EDy, 24 406 326. 68 g/hm®  ¥EREHEFEHCH 0. 002,
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Table 6 Selectivity of wheat and Lolium multi florum treated with flufenacet and flucarbazone-Na at post-emergence stage

b PR SH i [ )75 EDyo/g - EDg /g * HRRE )
Treatment stage Species Regression equation (hm?) ! (hm?) ! Correlation coefficient
it 3 d /NFE Wheat y=2.379 6+0. 564 4x 235. 65 8 200 423. 06 0. 867 1
3-day old seedlings ~ ZAEHE® L. multi florum  y=3. 005 4+0. 935 8x 5.78 3 168. 81 0. 946 7
Wi 15 d /NFZ Wheat y=1.579 2+0. 762 7x 638. 28 1464 573.75 0.910 1
15-day old seedlings ZAEBFEE L. multi florum  y=3.905 240. 423 7= 0. 36 406 326. 68 0. 966 6
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Table 7 Weeds control efficacy of flufenacet and flucarbazone-Na to broad leaf weeds in plant number

TRMERT I/ MBI o / 3 g+ (0,25 m?) ) Bi%/ % TEUR & /1K - B/ %% YEYEYN /K - Bii%/ %
g+ (hm?)"! ge (hm?) ! Ca:'ella /)ur.s‘a*[)as‘z‘oris‘ Control (0. 25 m?) ! Control (0. 25 m?) ! Control
Flufenacet Flucarbazone-Na o ’ “ " efficacy  Descurainia sophia efficacy Veronica didyma efficacy
0 0 13.7 A — 9.2 A — 4.2 A —
360 0 4.2 AB 69. 51 1.8 B 80. 00 1.3 A 68. 00
270 30 0.7B 95.12 1.3 B 85. 45 0.0 A 100. 00
360 30 1.8 B 86. 59 0.8 B 90. 91 0.2 A 96. 00
540 60 1.8 B 86. 59 0.3B 96. 36 0.0 A 100. 00
1 [FIBVELE G AR R K S B3R Ak $ R) 2 S ik 35 (P<<0. 01D, Rl
Different capital letters in the same column indicate significant difference among treatments at 0. 01 level. The same below.
* 8 HIEERREEMERE M ABRETEHRENE SN
Table 8 Weeds control efficacy of flufenacet and flucarbazone-Na to broad leaf weeds in fresh weight
TRERL /) UM/ g . S8 /g - (0,25 m?)~) BiAR/ %6 e /g - Bii%i/ v LR /g - Bhi%i/ 7o
g+ (hm?) ! (hm?) ! Capsella /)ur.\'afpa S Control (0. 25 m?) ! Control (0. 25 m?) ! Control
Flufenacet Flucarbazone-Na e ’ S efficacy  Descurainia sophia efficacy Veronica didyma efficacy
0 0 6.73 A — 3.96 A — 1.7 A —
360 0 1.97 AB 70.74 0. 80 B 79. 80 0.4 A 78.74
270 30 0.12 B 98. 27 0.25 B 93. 69 0.0 A 100. 00
360 30 0.69 B 89. 74 0.33 B 91. 79 0.0 A 98. 74
540 60 0.70 B 89. 57 0.18 B 95. 37 0.0 A 100. 00
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Table 9 Influence of flufenacet and flucarbazone-Na on

tillers when spraying at pre-emergence stage

FBERNE /g (hm?) ! FMAEERE/g « (hm?) ! SYBERL
Flufenacet Flucarbazone-Na Tillering number
0 0 (3.6£0. HA
360 0 (3.7£0. 2)A
270 30 (2.92£0.2)A
360 30 (3.2£0.2)A
540 60 (3.0£0. DA

3 &St

EHAF2009 4RI SRR L F T/
Az Tt HIFR e B 2 31, 5 g/ hm?® CF AR 73 HH ) X
PAZAE MR 22 W0 9 10 AR H B b X % B 208
93. 4590, M Z J5 8 P4 A A5 2014 47 417 J50 e sk
X 2 1 78 22 1) B AR 2 S M TR o 10 ) 22 AE PR

K 90 % I (GRe) S 1 316. 81 g/hm’, i &5
TR R H R 22. 5 ¢/hm”, RU] 0B AE
B SRR R nT BB L AR T BB . SR FH AL
AR 25 A TR T B Ae e R I e R 2 b 2Pk iy &=
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il 78 AR, AHI 5T 2 W L G008 e 5 R i VR
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VEYI 2 &Y, — PR R BOR T 2, RN 257
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BRI 24 o 08 T i 5 R s il TR T e R 1 3 2
PERRMEIR BT 1. AN A . 78 AT 3,
SROE B S R [ (12~16) . 2 BEFRPEFE S H 1. 51
~1 43, BEREHAR R T 1 /T 2, /B 5 R A
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