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B OE: SIRARE A — A AT R A R B AL EE (HPPD) A 4F ) $e47 69 SR dw Kb 3
REF . APALERBIGEARR, RABEERENT T RAEELRG X LS, REE
MBS 8 ANKAG suFt 6 tt, LEREAW: R BURS 360 g/hm? 7| ZAE T, WIRAEFEER
KAGE W FEAMIE Echinochloa crusgalli. W A 3% Monochoria korsakowii. $+% 75 3 Cyperus
difformis 8930 L3R 8 T H X Z T 90%, s EBRMLFERE E crusgalli. FH¥E
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Herbicidal activity evaluation of benzobicyclon and its safety to rice

BI Yaling’, WANG Caoyang, GU Gang, LIBu, REN Yongjuan, LI Xuewei, LI Shujuan
(College of Agriculture, Anhui Science and Technology University, Fengyang 233100, Anhui Province, China)

Abstract: Benzobicyclon, which targets the 4-hydroxyphenylpyruvate dioxygenase (HPPD), is a
bicyclooctane herbicide. In order to explore its application in rice fields of China, the weed controlling
spectrum, herbicidal activity, and safety of benzobicyclon to rice were investigated under greenhouse
conditions. The results showed that the aboveground fresh weight reduction of common weeds in rice
field, including Echinochloa crusgalli, Monochoria korsakowii and Cyperus difformis, were all above
90% at active ingredient of 360 g/hm*. The GR5, value of benzobicyclon against main autumn weeds
were 48-196 g/hm’. The biological activity of benzobicyclon was higher than that of mesotrione except
in the case of Aeschynomene indica. The safety of 8 rice varieties to benzobicyclon was studied. At the
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rate of 720 g/hm’, the tolerance of Longliangyouhuazhan, Wankennuo 1, Wandao 68 and Lvhanjing 1 to

benzobicyclon were good. However, the plant height and fresh weight of Huiliangyou 882, C liangyou

608, Wandao 119 and Y liangyou 1 were inhibited in different degree. Selectivity index of

benzobicyclon between Longliangyouhuazhan, Wankennuo 1, Wandao 68, Lvhanjing 1 and three weeds
were 3.66-4.37, 4.50-5.37, 3.36-4.01 and 3.29-3.93, respectively, which was much higher than that of
mesotrione. In conclusion, benzobicyclon had good herbicidal effect against autumn weeds, and it is

safe to 3 japonica varieties mentioned above and Longliangyouhuazhan of 5 indica varieties.

Keywords: benzobicyclon; weed control spectrum; herbicidal activities; rice; safety
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Table 1 Control effect of benzobicyclon against weeds

T2 7 (R85 257 (BRI
HRHL Dose, a.i./(g/hm?) JRHL Dose, a.i./(g/hm?)
Weed Weed
180 360 180 360
W LW E G. carolinianum — - M2 A indica ++ ++
F% C. bursa-pastoris ++ =+ W ALE M. korsakowii -+ o+
HABEIR A. japonicus - — T&F E. lathyris ++ 4+
% E. prostrata + ++ FHH C. argentea ++ R
M E. crusgalli T+ R SIS EL C. difformis -+ o+
INELSE V. hirsuta + ++ BRWE A. australis + +
B[ 7 A BE 240 V. persica — — WHR P. tricuspidata — —
HSEREL C. communis + -+ T VET B A. philoxeroides — —
LW E. indica + ++ WAL R. globosa — —

Ve e JIEIE > 90%; +++: HIHIE 80%~90%; ++: HIHIZE 60%~79%; +: I3 30%~59%; —: HIHIF <30%.
Note: ++++: Inhibitory rate of fresh weight > 90%; +++: inhibitory rate of fresh weight between 80% and 90%; ++: inhibitory rate of fresh weight
between 60% and 79%; +: inhibitory rate of fresh weight between 30% and 59%; —: inhibitory rate of fresh weight < 30%.

360 g/hm?® I, XJ 532 B 22 9 80%~90%, i
BRCRELT, /NSRBI HI RN 60%~79%, Xf
RS HIAMHI R 30%~59%, (EXH#F #EE ., H
AT FZUR . AE R R R AP 2 B N 1 5 ok 2 R 3
KT 30%, BBRECREE (& 1).
2.2 MGMEEEX FER AR E R M
RIS AN PR 21 d J5 R, BUER i B G K
G 1) 22 P e R e I BR v 1, X S 2
W, MR ALRTEER S, GRs E N
HRURAY 48 56 A1 63 g/hm?; HkEX T 471,

GRs, {7 76 g/hm?; %45 55 BRI H 20 A IR B v
PEBAK, GRso 374 144 F1 196 g/hm?. %t
245 770 i T O LR A Y R R 1 B AR
T XA (£ 2).
2.3 BIMEER/KENREMN

GERFN. EMBEEAB 21d JE, EA 8K
43 720 g/hm? FIEACEL T, SO X B AR A
b R 15, g 68 MISEEHE 1 5 4 PKHE
s R R v AR () 00 ) R AR, R o ) R AR
3.98%~8.36% Z [i], i EHNHZS T 4.59%~4.96%

® 2 WAHEEEFHEEE AR EEREANEESE

Table 2 Biological activities of benzobicyclon and mesotrione to main weeds in rice field

e B 7] EVEpyE AR FREL GR5((95% CL), GRy((95% CL),
Weed Herbicide Regression equation Correlation coefficient a.i./(g/hm?) a.i/(g/hm’)
HEL PYEZN T AT y=18518x+1.762 4 0.999 6 56 (53~59) 276 (267~285)
E. crusgalli benzobicyclon
T R y=2.158 1x +0.760 9 0.976 2 92 (75~113) 362 (226~579)
mesotrione
BN ED PYEZN T A y=1.1535x+2.510 8 0.959 2 144 (103~201) 1 858 (798~4 325)
E. indica benzobicyclon
T R y=1.459 7x +1.209 9 0.993 4 395 (317~492) 2981 (1 749~5 082)
mesotrione
N AAE KU 5 y=1.7844x+1.789 7 0.9879 63 (49~81) 329 (268~404)
M. korsakowii benzobicyclon
T R y=2.927 1x+0.449 0 0.9815 36 (26~50) 98 (85~114)
mesotrione
T&T XA 5 I y=1183 1x+2.7742 09625 76 (50~115) 922 (502~1 693)
E. lathyris benzobicyclon
FH T y=2.1157x+0.987 0 0.9859 79 (68~91) 318 (241~420)
mesotrione
HH 2 A Ui y=12832x+2.058 4 0.9852 196 (161~238) 1955 (1 176~3 249)
A. indica benzobicyclon
FH T y=1.6240x+2.342 0 0.994 1 43 (37~51) 267 (228~311)
mesotrione
FRYREL U Tif B i y=1.6369x+2.249 4 0.994 8 48 (40~58) 291 (256~330)
C. difformis benzobicyclon
FHH R y=33154x+0.9422 0.9792 62 (50~78) 151 (127~180)

mesotrione
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28], T 882, C B 608, BifE 119 Al
Y Pl 1 S AFLE R AR R IR AL S B I 2
FREIR, KR IH R IE 28.53%~62.76% 2 ], fif
FEINHIEAT 29.95%~58.89% 2 [f] (% 3).

& 4. 25 a7 %0 BUPR 5 R 6B AR
b, BERKE 1S, BAE 68 MG RM 151
GR o 15 B NAE RU%4> 1205 1479, 1105 F1
1 084 g/hm?, 35 B {2 K T firf it B e 0 1% 4 AN 7K F
AR GR (B, BT R IR FER LA b e R
Wi 15, BifG 68, LR BHE 1 5 4 MoK R AT

WoN3.66~4.37. 4.50~5.37. 3.36~4.01.
3.29~3.93, IR i T 6 HE 24 50 A i R

3 INESTHE

HPPD 24k Z Bt AL B2 & i (acetolactate
synthetase, ALS) I Z I 4#EE A FRALEF (acetyl-CoA
carboxylase, ACCase) J& X — H % i 557 /F H
PR XU ERE Jy HPPD 5 KER 557,
H AT ZKFE T2 B ) ALS 49961551 28 Bk 505751 T 96
M Ei i EMEAERE . SRR RE . OUEEE, ACCase

HLOMEELL WIAAE 3 PR B L TE) FA kR i o) ) ) SRS o T e A S IR T 5

®3 TRIEZFIEAE 21 d WIAEEFIS K FEk S e ERHIHIHER
Table 3 The inhibitory effect of benzobicyclon on the plant height and fresh weight of rice 21 d after treatment
MaZG7i 5 (B %08 45) Dose, a.i./(g/hm?)

~ 360 720
KRR
Rice variety SRS i F A ] 2 LIRS i 7411 | 2
Inhibiting rate of Inhibiting rate of Inhibiting rate of Inhibiting rate of
plant height/% fresh weight/% plant height/% fresh weight/%
HEPIILAE 2.74£0.46¢ 3.77+0.59 ¢ 3.98+1.08 f 479+035¢
Longliangyouhuazhan
BPifes2 14.70+0.49 d 2249+331d 28.53+0.99d 29.95+3.04d
Huiliangyou 882
CHL608 18.79+291 ¢ 2733 +2.68¢c 38.79+336¢ 3499+349c¢
C liangyou 608
BERE119 41.18+3.81b 40.78£2.27b 5638 +£3.55b 49.18+1.50b
Wandao 119
YHLS 4929+122a 4927+325a 62.76 +3.21a 58.89+8.64a
Y liangyou 1
e Bd 1 328+ 1.14¢e 344+022¢ 8.36+0.84 ¢ 496+0.02¢
Wankennuo 1
I FE68 1.64+0.92 ¢ 3.66+£0.75¢ 448 +0.75f 477+045¢
Wandao 68
S RE 1.92+0.06 ¢ 240+0.08 ¢ 5.15+0.38f 459+0.62¢

Lvhanjing 1
T RN EAE T H £ brdEZE . RS )5 AN R P BER R4S Duncan RHT EARZZAIAE P < 0.05 KTV ER B

Note: The data in the table is mean + SD. The different letters in the same column indicate significantly different at P < 0.05 level by Duncan’s new

multiple range test.

® 4 TRUKIERMX BEFR RS R E AT 25140 E

Table 4 Tolerance of different rice varieties to benzobicyclon and mesotrione

TKFE i B 71 EVEYE AR FREL GR,((95% CL), GRs((95% CL),
Rice variety Herbicide Regression equation Correlation coefficient a.i./(g/hm?) a.i/(g/hm’)
REPLAE RUER i 5 y=1.1653x+0.128 1 0.969 0 1205 (650~2 234) 15 167 (4 092~56 216)

Longliangyouhuazhan benzobicyclon
T R y=2.084 0x+0.751 8 0.956 2 140 (99~196) 575 (323~1 024)
mesotrione

i BAG 1S U g i y=0.846 4x + 1.035 4 0.945 3 1479 (597~3 667) 48 341 (5 360~444 282)

Wankennuo 1 benzobicyclon
T T B y=2.013 8x - 0.627 1 0.973 6 144 (111~187) 623 (394~985)
mesotrione
WERG68 Ui y=1.092 0x + 0.395 2 0.920 6 1105 (410~2 973) 16 475 (1 791~151 525)
Wandao 68 benzobicyclon
T T B y=2.121 4x - 1.040 8 0.987 2 175 (146~210) 704 (504~983)
mesotrione
SRS U y=1.539 8x+0.954 9 0.970 4 1084 (609~1928) 7367 (2 500~21 707)
Lvhanjing 1 benzobicyclon
TSR »=2.033 6x—0.547 3 0.9712 125 (95~165) 534 (342~834)

mesotrione
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Table 5 The selectivity index of benzobicyclon and mesotrione between 4 rice varieties and different weeds

7K e 5 R MIATE R
Rice variety Herbicide E. crusgalli A. indica C. difformis
Longﬁiiazﬁggzﬁnizhan bgigéﬁc%ﬂ@n 437 3.66 4.15
rﬁiftﬁfﬁe 0.39 1.42 0.93
Wankemnua | benvobicslon 37 450 509
esnione 040 Lao 03
szlﬁiggéf% bﬁi&ﬁfﬁg 4.01 3.36 3.80
esnione 0as 178 16
Crtasnog benvobicsclon 93 29 7
rﬁifiﬁ?e 0.35 1.27 0.83

FR PR BN SRR S A FH AL A [R] -1, [A]
Uk, Z 2700 AT LA B 7K R R A 9 ik DR A o
— i FH R R BR BT S BT ALS. ACCase. &
PSR A1) 7 2% B R R #2455

KA BIK, AATH K SR FiE 7 =0, Inss
FH [R]85 B K% ff P ik 5 771) 46 43 ot R 428 i) 2% R 1) s
Fo SR, BE A X LR AR IR R R A AR S R
B ARk, F RS ARSI AR, B0 2K R H R
R AR T O, K T RS R B B
EMEREN, R, A B BRI R SR AR
191y EENC ARBFIUR I, KU B % 32 2
AR BNRRL . R RYR R W AR SRR R
AFEL 2R A BRI R B B B AR
PE, REEETT, XAESHAERBEHEEHAESR
BT 5

XK 1 22 A Ve e 5 TR AR WA, DU AT
£ 720 g/hm® jfl| & AT 22 MW 55 403 21 d 5,
BF 882, C Hfl 608, MEfg 119 A1Y Bfl
1 5 4 AP LE BB R AR R AL S A5 2
FIEIR, MEMMLE L. GRS, ik 68 Al
SRR 1T 4 A SRR 2 R . o, XX
IR AE 4 DKFE MM ——BER A iR
Fil 5. it 68 MLk N 1 553 MtE—»R
RYSE, MEAW AL M e & T
Xof B 24 7 A R . GG AE SRR, XA i
X 3 AR P 4, fEARR 5 ASRIFE
T SO O o R S 7 o N 7o X W Y
MEELER . Ko R EDKFE A E 2, 1A AR
% T 8 AN i Xl OURA it 5 i ) i 24 P 2 S

It LR AS [F] (K A dd i, A3 T AR AT )2 % 4
VeI SR A Re s LAUSIHT,  JF i 2 St IE B
Tt 24 P ) R

i Lpd, MO R A R, [
WA E I BLEGET RS /L, ASHE TS R = 2
ABIEMTE T VP ) R 50 . RS S0
AR KR A 22 4, 3 70— il ad e [A] i
B6rI R AT VAN XA 5 £ /KRS A S TR
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