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Biological activities of herbicides to japanese bromegrass Bromus japonicus
in wheat fields
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Abstract: In order to select the efficient herbicide to control Bromus japonicus, dose-response experi-
ments were carried out to determine the weed control effect of 13 herbicides in glasshouses, and field
experiments were conducted with five herbicides. The results showed that seven herbicides, including
flucarbazone-Na, pyroxsulam, flufenacet, mesosulfuron-methyl, isoproturon, sulfosulfuron and propoxy-
carbazone-sodium, controlled B. japonicus very well at the test doses: the fresh weight inhibition rates
after 21 days were 88.30%, 86.32%, 83.97%, 78.47%, 76.76%, 72.83%, and 71.39%, and the inhibition
rates of fresh weight at the high doses after 21 days were 98.57%, 95.36%, 91.58%, 91.46%, 89.47%,
82.48% and 82.20%, respectively, among which flucarbazone-Na had the highest inhibition rate. On the
contrary, the other six herbicides (pyribenzoxim, topramezone, clodinafop-propargyl, diflufenican, pi-
noxaden and fenoxaprop-p-ethyl) could not control B. japonicus very well at different doses. Field ex-
periments with flucarbazone-Na, pyroxsulam, flufenacet, mesosulfuron-methyl and isoproturon showed
that the herbicides were safe to wheat at the proposed dosage; flucarbazone-Na had a best control effect
to B. japonicus: the plant control effect of flucarbazone-Na at the 20th day after treatment was 85.04%,
and the plant control effect and the fresh weight control effect of flucarbazone-Na at the 40th day after
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treatment were 83.94% and 84.17%, respectively, with a recommended dose of 21.00—42.00 g (a.i.)/hm’.
B. japonicus had different sensitivities to different herbicides. Among the 13 herbicides tested, flucarba-

zone-Na had the best control effect to B. japonicus, and it was safe to wheat, so it was the efficient her-

bicide for controlling B. japonicas.
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Table 1 Biological activities of 13 herbicides to Bromus japonicus in the initial screening tests

[53: 505 Herbicide 5+ Dose (g (a.i.)/hm?®) fif ¥ Fresh weight (g) % Inhibition rate (%)
S 21.00 0.09+0.00 b 88.30+0.55 a
Flucarbazone-Na 10.50 0.13+0.02 ab 83.82+1.96 a

5.25 0.17+0.04 a 78.53+5.34 b

W i 10.60 0.11+0.03 ¢ 86.32+2.67 a

Pyroxsulam 5.30 0.15+0.05 b 80.59+6.65 b

2.65 0.2440.02 a 69.03+3.02 ¢

FUGE 1 120.00 0.12+0.01 b 83.97+1.03 a

Flufenacet 60.00 0.15+0.04 b 80.73+4.48 a

30.00 0.26£0.05 a 66.20+6.14 a

PP e — il e 9.00 0.17+0.05 b 78.47+6.01 a
Mesosulfuron-methyl 4.50 0.24+0.04 ab 69.49+4 .91 ab

2.25 0.2940.04 a 63.02+4.76 b

SR 900.00 0.18+0.00 ¢ 76.76£0.25 a

Isoproturon 450.00 0.35+0.01 b 55.67+1.42 a

225.00 0.460.00 a 40.62+0.29 a

Tt EE At e 30.00 0.21+0.01 ¢ 72.83+1.33 a
Sulfosulfuron 15.00 0.37+0.01 b 52.68+1.76 ab

7.50 0.49+0.02 a 36.5442.69 b

TN 30.00 0.22+0.01 b 71.39+0.97 a
Propoxycarbazone-sodium 15.00 0.29+0.05 ab 63.42+6.97 ab

7.50 0.35£0.06 a 54.69+7.23 b

W 5 2 i 37.50 0.50+0.02 a 36.11£2.32 a

Pyribenzoxim 18.75 0.57+0.02 a 26.5743.13 a

9.38 0.5840.05 a 25.09+6.60 a

ZRIAE 25.20 0.56+0.03 b 27.6243.31 a

Topramezone 12.60 0.61£0.07 b 21.94+9.52 a

6.30 0.74+0.02 a 5.0042.94 b

e 45.00 0.58+0.03 b 26.10£3.76 a

Clodinafop-propargyl 22.50 0.66+0.04 ab 15.90+5.22 a

11.25 0.70£0.03 a 9.81+3.63 a

N 101.25 0.584+0.03 a 25.67+3.30 a

Diflufenican 50.63 0.60+0.07 a 23.14+8.38 a

25.31 0.6240.02 a 20.68+1.97 a

NN TS 45.00 0.62+0.02 b 20.3842.51 a

Pinoxaden 22.50 0.64+0.03 b 18.01+3.38 a

11.25 0.73£0.03 a 5.79+4.02 b

FEEme R R 50.00 0.63+0.10 b 18.97+3.93 a

Fenoxaprop-p-ethyl 25.00 0.63+0.03 ab 13.60+2.62 a

12.50 0.67+0.02 a 12.23+7.06 a

XHECK - 0.79+0.11 a -

FP B NI B bR DS . TR 5 AN [l R R 28 Duncan FGBT &2 M 24 1K 50 7F P<0.05 K F- 24 5% 2 % . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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(AR B R R 85.04% , W A8 BB 7 35 45 2 0 44.19%
SARBRBT RN 63.62% 514.06 g (a.i.)/hm® BERS AL i |
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98.70% , WEfifi HL i FH M 24.66 g (a.i.)/hm? I Xf 48 2
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Table 2 Biological activity of seven herbicides to Bromus japonicus in secondary screenings

2j7| 74 Dose i H (g) 1 (%) 25 7|4 Dose i F (g) I (%)
Herbicide (g (ai)hm’) Fresh weight Inhibitionrate | Herbicide (g (a.i.)/hm’) Fresh weight Inhibition rate
FER R e 42.00 0.0140.01b  98.57+1.01a | SPkE 1 050.00 0.08+0.11 ¢  89.47+1.13 a
Flucarbazone-Na 31.50 0.08£0.01a  90.29+1.60 b | Isoproturon 975.00  0.1120.01b 85.71+1.17 ab
21.00 0.10£0.07a  87.94+8.75b 900.00  0.15£0.01a 81.48+1.15b
WG it i 14.06 0.04+0.02b  95.36+3.15a | fkMLRRE 4500  0.14+0.01a 82.48+1.16a
Pyroxsulam 12.33 0.08+0.02 ab  90.2142.46 ap | Sulfosulfuron 3750  0.18£0.05a 77.84+5.99a
10.60 0.11+0.02a  86.04+3.06 ab 30.00  0.19+0.02a 76.43+2.29a
(B 70.00 0.14£0.03a  82.20+3.42a | FRBERLIK 200.00 0.07£0.00b  91.58+0.20 a
Propoxycarbazone 50.00 0.1540.04a  80.77+5.13a | Flufenacet 160.00  0.14+0.01a 82.48+1.16a
-sodium 30.00 0.18+0.02a  77.39+3.14 a 12000  0.14:0.06a 81.88+7.52a
PP L i e 15.75 0.07£0.01 b 91.46+1.56a | % CK - 0.78+0.12 a -
Mesosulfuron- 12.38 0.1240.02a  85.20+2.53 ab
methyl 9.00 0.1740.02a  79.09+2.88 b

LR PR, RIS ER S AN Rl R 45 Duncan [GHT B S A6 I 7E P<0.05 /K V- 2% 5 B35 . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 3 Plant control effects of different herbicides against weeds in wheat fields 20 days after treatment %
] ¥EBi %% Plant control efficiency
Herbicide 71l Dose A U E FE AN RN
(g (a.i.)/hm’) B. japonicus D. sophia C. bursa-pastoris G. aparine Total

TR [ 21.00 62.20+0.67 b 42.29+0.94 a 44.23+£1.38 a 34.88+3.05 a 46.54+£2.27 ¢
Flucarb- 31.50 70.87+0.54 ab  45.71£0.95 a 48.08+1.57 a 41.86+£2.45a 52.03+1.27 be
azone-Na 42.00 85.04+1.10ab  60.57+0.75 a 58.65+2.16 a 44.19£1.93 a 63.62+2.51 ab

63.00 98.70+0.49 a 68.57+1.26 a 66.35+1.88 a 52.33+2.54 a 71.75+0.82 a

IVE i B i 10.60 55.91+1.63 b 44.00+£0.53 a 46.15+£1.65b 44.19£1.92 b 47.56+£2.15¢
Pyroxsulam 12.33 66.93+1.58 ab  47.43+x1.22a 50.00+1.63 ab 58.14+3.00 ab  54.88+0.27 be
14.06 79.53+1.08 ab  53.14+0.71 a 63.46+1.29 ab 65.12+£3.05ab  64.23£5.92 ab

24.66 82.68+2.51 a 63.43+1.01 a 72.12+0.69 a 75.58+1.66 a 72.36+5.18 a

FRUGE Y 100.00 51.18+0.80 b 40.00<1.16 b 42.31£1.68 a 37.21+£1.52 a 42.89+5.66 ¢

Flufenacet 150.00 62.99+2.65 b 42.86+0.76 ab 51.92+1.46 a 55.81x1.92 a 52.24+3.89 b
200.00 73.23+1.23 ab  48.00+0.51 ab 59.62+1.32 a 60.47+1.92 a 59.15+2.19 ab

300.00 81.89+1.10 a 54.86+0.87 a 62.50+2.05 a 63.95+2.26 a 65.04+0.85 a

ZE - S ] £ 9.00 48.03£0.78 b 44.00+1.44 a 48.08+1.57 a 40.70£3.20a  45.33+4.04 ¢
Mesosulfuron- 12.38 50.39+1.49 b 48.57£1.02 a 53.85+1.65 a 46.51£1.63 a 49.80+3.75 be
methyl 15.75 68.50+0.54 ab  54.86+2.01 a 64.42+0.66 a 50.00+2.32 a 59.55+1.21 ab

24.76 81.10+1.18 a 62.86x1.25 a 70.19+1.87 a 58.14+£2.45 a 68.29+0.20 a

SR 900.00 58.27+1.55a  30.86+0.32a 54.81+1.33 a 41.86+2.45b  44.92+1.99b
Is()pr()turon 975.00 64.57+1.47 a 38.86+0.95 a 59.62+1.32 a 45.35+0.76 ab 51.02+1.07 ab
1 050.00 67.72+1.49 a 41.71+£0.62 a 63.46+1.98 a 59.30+1.82ab  56.10+£8.30 ab

1 950.00 70.87+3.08 a 53.71+1.41 a 70.19+1.87 a 65.12£3.05 a 63.62+6.88 a

FP B B R, [RIFNBAE G ARS8 48 Duncan T & 22 G U6 E P<0.05 /K F-25 R i3 . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.



846 iR 7/ A S 4

44%

2 )5 40 d, HB 43 A BRI 2 RO B AL 20 d S
R TR A AR N 2 B R S T
270045 FH N 5 o, 24 JRUR Al 9 FH /i 42.00 g (a.i.)/hm’
It Xt 48 22 B AR BT A5k 83.94% , WHE IR S8
P B RR B RN K 55.19% .53.91% .37.89% , ki kk
B35 K 59.25% 5 14.06 g (a.i.)/hm? BEfifh 5 e | 08 AL
Jtz 200.00 g (a.i.)/hm?.15.75 g (a.i.)/hm?” I 3 R |

1 050.00 g (a.i.y/hm® 53 N B X 48 22 19 &% Bl 50
68.61% .70.80% . 64.23% F1 64.57% , AR BT %L A
59.62% .56.60% .56.23% 1 53.86% . 4% 24575 4
R WA R R O N IR FR B R, 2 e ist b FH
LS E 63.00 g (a.d.)/hm> ], X 48 22 R 804 5]
90.81% , W1 . i A bz 711) 5 1 L I e ) 0T 22 1)
B (£4) .

R4 FREIBREFHE40 d 3t Z/hEBEEHRHBRER

Table 4 Plant control effects of different herbicides against weeds in wheat fields 40 days after treatment %

[ERel

PRI Plant control efficiency

Herbicide # it Dose e R E=d IS FEYEN
(g (a.i)/hm’) B. japonicus D. sophia C. bursa-pastroris G. aparine Total

MRt e 21.00 57.66£041b  38.80£2.89 b 38.26+1.71 a 30.53+3.24b  42.08+4.64 b

Flucarbazone-Na 31.50 67.15£1.52b  41.53+2.85b 40.00+1.90 a 36.84+2.50ab  46.98+2.54 b

42.00 83.94+124a  55.19+3.82ab  53.91£2.70a 37.89£3.08ab  59.25+4.19 a

63.00 90.81£2.35a  63.93+2.61a 59.13+2.81 a 4632+543a  66.42+4.16a

WE i B fre 10.60 53.28+3.32b  43.72+4.66 a 42.61+5.16 b 42.1145.80b  45.66+4.77b

Pyroxsulam 12.33 62.77+321b  45.90+4.37a 43.48+4.76 b 50.53+2.14ab  50.57+4.33 b
14.06 68.61+1.69ab 51.91+5.16a 60.00+7.60 a 61.05+3.26ab  59.62 +3.81 ab

24.66 79.56+1.53a  57.9242.12a 68.70+3.05 a 71.58+7.37a  68.30+3.38a

FRE FEL 100.00 49.64+2.08b  38.80+3.34a 40.87+2.24 b 36.84+4.64a  41.70£3.67 ¢
Flufenacet 150.00 59.85+2.02b  41.53+1.64a 48.70+2.42 ab 53.68+5.23 a 50.00+3.03 be
200.00 70.80£0.75a  46.45+1.84a 54.78+1.68ab  57.89+1.84a  56.60+4.50 ab

300.00 78.83+1.43a  50.82+1.56a 60.87+3.01 a 63.16+4.58a  62.45+2.94a

FH Rk R 9.00 46.72+1.90b  42.08+0.64 a 45.2242.08 a 37.89+0.82b  4321+3.70 ¢
X:f}?yslu‘f“m“‘ 1238 47.45+1.59b  45.90+1.80a 49.57+3.03 a 4526+1.46ab  46.98+2.61 be
15.75 64.23+1.74b  52.46+2.10a 60.00£1.32 a 47374298 ab  56.23+3.92 ab

24.76 78.83+2.17a  60.1140.73 a 66.96+1.77 a 53.6842.87a  65.28+2.80a

SN 900.00 54.01+1.60b  28.96+0.76 b 55.65+2.36 a 33.68£1.65¢  42.08+3.33 ¢
Isoproturon 975.00 62.04+3.73ab  37.16+1.89 b 57.39+0.46 a 38.95+2.95bc  48.30+4.20 be

1 050.00 64.57£2.61ab  40.57+1.63ab  61.54+2.02a 55.81£1.92ab  53.86+3.47b

1 950.00 68.5042.42a  52.00+3.96 a 69.23+1.62 a 62.79£1.52a  61.79+2.87a

FP RN I B AR DS . TR 5 AN [l RE R 28 Duncan FCBT & M 25 1K 50 7F P<0.05 /K F- 22 5% % . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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F163.0 g (a.i.)/hm’ I XJ 4 22 1) ff 550 )5 250 53 00 Ry
60.42% .68.07% .84.17%H193.14% , SR EE R A
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Table 5 Fresh weight control effects of different herbicides against weeds in wheat fields 40 days after treatment %
{77 [l Fresh weight control efficiency
(AR
Herbicide 7l ig Dose B Gy e F R RN
(g (ai)/hm’) B. japonicus D. sophia C. bursa-pastoris G. aparine Total
FRUME R A 21.00 60.42+1.93b  41.09+1.43 ¢ 40.11£1.65 b 31.9143.75a  45.50+1.35¢
Flucarbazone-Na 31.50 68.07+1.19b  41.98+2.52 be 46.70£1.83ab  39.57+1.48a  50.98+3.85c
42.00 84.17+1.68a  56.86+0.72 ab 54.9542.29ab  42.13+436a  62.64+2.71b
63.00 93.1443.00a  67.27+0.10a 62.64+0.27 a 49.79+130a  71.56+4.23 a
WERT 1 10.60 54.09+1.47¢c  44.06+1.90 a 44.51+6.80 b 42.98+0.15¢  47.27+2.58 ¢
Pyroxsulam 12.33 65.44+1.07b  46.15+3.02 a 46.70+4.19 b 54.04+131b  54.33+1.83 be
14.06 71.44+1.72ab  52.3140.50 a 61.724432ab  62.55+0.64ab 62.35+2.22 b
24.66 80.67+1.07a  59.04+3.07 a 69.7843.37 a 74.0442.89a  71.12+1.84a
JRUVE 100.00 50.9243.36a  41.09+0.67 a 41.2140.79 b 36.60+3.87b  43.47+3.69 d
Flufenacet 150.00 60.16£1.02a  42.2842.65a 50.55£3.77ab  54.04£0.40a  52.04+0.43 ¢
200.00 72.8242.44a  47.63+3.93 a 57.14+5.19ab  59.1543.79a  59.99+4.75 b
300.00 80.74+2.60a  54.18+3.19a 60.99+3.56 a 63.83+1.79a  66.17+1.81 a
FH L 9.00 46.17+1.55¢  43.47+5.60 ¢ 46.70+9.61 b 39.15+540a  44.00+3.35¢
Mesosulfuron- 12.38 48814391 ¢ 46.74+1048bc  50.00+4.93 b 45.53+104a  47.71£3.28 ¢
methyl 1575  67.024023b  54.48+1.92 ab 63.74+139ab  48.09+237a  58.84+6.07b
24.76 81.00+2.66a  61.62+0.13 a 68.68+0.83 a 54.89+0.54a  67.85+5.20a
SENRE 900.00 56.46£5.63b  29.49+4.13 ¢ 54.95+0.07 a 41.28+8.89a  45.06+2.21¢
Isoproturon 975.00 64.1240.84 ab  38.41+0.18 be 56.59+6.41 a 44.68+0.97a  51.24+0.29 be
1 050.00 66.23+4.26 ab  40.49+1.00 b 62.64+0.27 a 57.8742.09a  56.28+0.40 b
1950.00 70.7140.79a  52.99+1.36 a 69.78+4.78 a 63.83+3.88a  63.87+1.70 a

PR A B R AE TR o RIS E S AS [R) SRR F2 78 28 Duncan BB e 22/ B0 7E P<0.05 /K22 5% 8% . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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340, N ] 25550056 m A, R S AR =)

XTI B B RO R o SRR B T SR FLIR G
fifg $10 ] 7] (acetolactate synthase, ALS) , Tranel &
Wright(2002) BF5¢ & B2 REIK ) % ALS 28R F 57 7
L2 VE B UK (2013) WESE 6 BH , Sl il [ 5
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