Rt R A F 2025(2):101-107

{Heilongjiang Agricultural Sciences

http://hljnykx. haasep. cn
DOI:10. 11942/j. issn1002-2767. 2025. 02. 0101

SR/, T, T AL SR X 2 R R R 5 R A o R0 A e B TR R L) ], BRI AR M B4, 2025(2) 1 101-107.
IR OB SR LR A AN 0 7 5] 0 T A 5 E

FhmHFEE, T F,F B NALE
(ZR B REFFm MM ERPFRI, BRI 5 RIE 150086)

FEE AT, A S P2 C 2 R AR AR AR 7 B R AR R B B0 24 MR AL R 43 S AR BT B AR R AR B
BUBRUE A 478 SR 2 (R 58 728 MR b 2 PR 5 ik 2 38 5 Al BBR B0 2y % o o Bk R0 A9 VR WAL A A 9555 L I G
A P LA B 21 0 53 5 A O A9 75 RE 7 38 56 45 D PR 5 1D L HG o DL i 2 ROUF R R AR . S T
FeFPUIE R A L BL I BTV 2% o L 8 O T E A 2 S BER ER B S CAHAS) Z5 4 S 2% WU ME AL £ 4 2
BRSO EARPUIE RAE X AHAS Z544 K Dy RE A 52 ma AR B AR BT PEBL T L I X PO A A A 3 5 B R HC R R
PRI 28 S5 A DG AT 90 b JR AT 23R,k — 25 41 N7 0T 70 28 2% 0 3 B A 80, LA O 20 o A 24 A A, % I AR M A T

Frgi k.

KGR AR YUNE s IR FLARTNE s SR TR & W ; 15 5 2

FEAO A Ze B 20 AR BE R B 4 N
TAEYFAE A A B L SRS A SR
Y5 4 IR R O L a3 ) [6] ISR AR Oy 22 o HUl
(R 2F F FNE Ay, ™ o 2 6 VR RO BT L s e, 4
AR 7= RS BRRLA B WA BT R AR A
(Echinochloa crusgalli 1L.) .4 fi ¥ (Eleusine
indica L.); M AZE (Chenopodium album L. )
i 1% (Ecli pta prostrata L.); 6 3B 5895 B
(Cyperus difformis 1.). i FF B & (Scirpus
planiculmis Fr. Schmidt) &% Z% 5 i 25 i 8
S EY RS IR K7 A AR ASENT
R B 2% B 2 RN AR O TR 2% BN PR A A
I R M T B i AR S BOLTEAE Y AR K
AE2AWMEB L ER MR S . WAk
R B R B P AR R Rk R RO B A
) — P BT B, AR B UPE Y R DD AR AT LA B
B e Ay I = NS R i N
20 M2 A2 By Tz ], — S e mR A 2 B oA
RARBUPE | 3k BT Pk JE PR AN Wy 7 2% 30 i v A% 4k
P8 B A A BRI E PR B 5 1 R it 22 R
Tl 38 3 W) A i KoK A 2 R AL i, =
ESE/IIELTR R o /A QR TP 1 g )
R, AN TSN Ty R 43 R FAJE 5 Bt 24 M 4 HL R
W A5 FEAE A [R) AL 1 A 20 590 56 460 felt ) S AR W 45
FAEZ M AR IE G YUV R . AR hi PR
R JRSE— KM RR S R, B AR DU 2% B 4

Wi B 2024-11-12

S K SR N T B A b A 7 T T Y
PRaf . DRUb ok B 24 1 A 3R 4 AR i Y 0T 5T
N EE, HA, 2K 72 NEZER 100 FhyEYH
PI LT PorEZe B, 405 155 Rl XTI 117 Fl 2
T2 R X 21 AR [RIVE A7 2125 168 Fif ik 5 5
Yype e bk L R e P X AR R 0 A K R R
TR TR WA AR AR PR R T R I &%
e . Bt A 24 4 K TR o AR v A R
FH R 2 B A0 1) B0 ) L A RE MR In) B 28 R 4
BRYE B AN MERT, R T X AR M ) R R T
H R ARG kR 2 oAk 2% R 4R T B W
FHUEIE L A8 T T b o A B Ak B A L LAY
TE S b o Bl A P 2w R AR I
1 AR LR IE IR A BT (AHAS) 854 K

AU AL
1.1 AHAS %&#3

AHAS(EC2. 2. 1. 6) & th 4 it £ 3 [ 4 15
FEPE T S s R b i — Fh B R A, R
ACAE ) RN Bl A ) S e R I R G B R Leu &R
Val f552 2 e) & B h iy G5 EE . 78 3 5k
FILR A T AHAS LAY R B AHAS 16 #
52 B 34 L R R B T IS R . AHAS i)
il 770 7T G AHLAS 36 R AT R Y b
RIETRA L, TR & A R AN, &K 2
PRI SE TS, AHAS A IG5 & 45 4
My YIAH 6, I, AHAS 45 ¥ 10 20 8 A F) T 2

ESTR - BAUAQHEB TENSEHFELSTH (CX22YQL6) ; B 1145 61 5 5 8 T2 Ll S d 3 R B 5 ) s 2 |

(CX23GG14),

85— T/ (1996 —) 20 B4, BYFRDIE Bt M 2 BB 2 MEBL I BF S . E-mail . xtg96318@ 163, com,
AR AR S (1070 ) 4o, I B BTG FEL 8 W T B B 901 PR B R B 25 R . E-mail ylguo70@ 163, com,

101



b= s SR A & S 2

FXF AHAS BrtEALH W AR . KT e
AHAS (1) 25 /0 b 97 02 e 5 19 0 2 H i A T T Y .
WoE R, A 1979 A KIGFF b & 8 7
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K 1 43 0 ek XU SRR R Jre R0 R B 4R T 4L
P25 2) - AHAS % Prol97Ser/Ala M Asp376Glu
ZRAR N & K K3E (Conyza canadensis L.) X &
i 8 5 SR R e R R Tk 1 7 AR

1.2.2 =% AHAS &M% m  AJH AHAS
HIF S AHAS 25 G 0 0 5248 b 23 Bl 2 B 5051
I7 IR Z RN R 1 AR 46 . AHAS & A R AF
Ja AU bR R 5 AHAS 454, Al it & 52
WA IS 4 E AN AHAS fiE A, BLE LY 197,
376 S 574 L g K AN [R5 42 i o3 dr s h T
AHAS F 1 196 Val =458 A KL & il . %
BT — B 510 B4 & i 197Pro £ T-i@ 38 A
FIAL , & — 2 4% Ay B JE 160 R0 I I X 28 1 J5 2 [i)
SERA — BRI 0 = LR, 197Pro Z )5 pF;
. I 197 7 SR AL T H 207 B i 2 iR,
B WA IS AT RE XT38 G A A R [A] RE B Y
M, A HRGEFR Arg T RETE 5 B NE S b H R
BB W 25 A i AR A I SR L X R A
FHECTRT AHAS 1 P G0 410 i A5 AR DT 5 B
Pk g = A2, fE 197Pro 43 5 8% Thr, Ala 1
Ser AR SF . RN Ala JFREBIE A DY RBEE
K, K Thr J5 A 097 R EE i/, Hop
Prol97Ala fll Prol97Ser ;=4 Hit P F 2 & F %
AR TG P AR S AR R AHAS F 2306 M AV 5 Y 5k e
B EE % BTG AL A28 S BOE ML A T
JEFEEERG NS, A 4RE R B, Asp376Glu Z8 A8 HY
HEE BT 5 R BRI G 4 A ST & A T ) ek



2 IR AR A 32T B R B A R B ) R 0 AT AT R R

A2 H 5 192~198 4 g B B — A 3R %L Ty IR )
B EASE . A IRGE AR 574 Trp A AT LUK B
LA E S AHAS b, H A T3 8 A H s,
FER 2 W38 T8 A TR ot B A A,
1.2.3 REx AHAS e ¥ra 5874550 i 5% 0
AHAS g5 i — 2052 e Ho g 1% 7 5 84 S B FE
T B 45 B O S S B IR B i ] i SO . AR
Bty AHAS [ S RS54 A7 e C 2 3 F1 % 5 (1]
P, EE A T T RAK S8 BE - TPP 45 &
FERE o 0 BR FE 500 1Y 235 B 57 s R TG M7 s 38 06 T
fEAL S B L AHAS 5 B 5500 14 25 4 0T fig el
AT AN S5 TLART I bR 5 B O T i i AR
AHGEFR  FEC R I ZE R A Ala205Val RAE )5,
it 355 7 BE %o 52 40 o B P I TE R IR
H1, Pro197Leu/His/Ser/ Thr 4§ 2& 7% 7l i 3% S ¥4
3 AR, M TrpS74Leu 28 78 Y 35 F1 36
Asp376Glu ARG TG 1A 0 25 Bk E /X
IR, Prol97Tyr M Trp574Leu 28745 R [l 06 11
¥k KA AR AR AHAS & A 3k [H %R AR
Jaib Xt I 2 e AR R . AHAS R [R] 58 48 Xf
H5JEY) S5 1 052w AN W 728 W 3¢ (Stellaria
aquatica L.) AHAS W, Prol97 &Z5 & Ser 5K
W BUE (Km AC R AHAS 5P 36 F1 1) B
M8 Vinax (AHAS K AR AT T 89 5 K B
O TS SIRY M e, BEE (Lolium
perenne L.)AHAS [-ff Prol97 &4/ Ala/Gln
KB EZ W (Alopecurus aequalis Sobol. ) AHAS
i Trp574 ®/Z5 N Leu J5 Km BIEAL, Vmax T,
M Prol97 27420 Arg J5 R BB EZ M E X IR
AHAS 1) Km Ft s Vinax TR, (B AEAE
— 1 G R 3 K AR Vinax , ) 40 . AE HF W8
Prol97 48} Ser 1 Leu B, Vinax %A i & A8
b X Al REE T RARIFR B AHAS 5
W Z RS A0 . Wk, ZAEXT AHAS Y6
F14) 52 W A1 1T 6 R 0 AN () A A 25 = (B R 5
HoAth 58 A48 1y X ) 75 2 14— 20 Wi 9% R o 2 75 XA
YIS A B A AR RS

P AR DAL 3o o 3R 3K 0 S % BN I8 R R 7 A e
PERY R R 22— SR DR ok o 3 3k — i 7E i S
e R T A6 o R R0 ) A R b LA H DL, B
[ B K 0 (Amaranthus palmert) J2= R H AR N A9
55 Tt TN I 2 5 9. -3- W IR 5 LTl (EPSPS) i i 3%
KETEC
12,4 ZFEddserrm i 2R AR
PEAIL ] 955 15 o 8 e ) g A i 2 ok R 1
WORN 5% 3z LA K 5t i B 5 VR 46, I S 22 DI in

B A 32, 7E ARG i AR S AR BT M
A B X AN [) VR FAIL ) 0% B 5 550 7 A vk
Bl AEBL 2,4-D B9 K Bk (Debregeasia orientalis
C. J. Chen) R rf, Xt 2,4-D riy £ 5} 3 B2 ) 12
e TR AES O, [FIRE 7R SR B VS BESF 1 P4
2.4-D W3 (Papaver somni ferum L. FPEEH,
KT HXF 2,4-D iR, fEHAEE
IR (Alopecurus japonicus Steud.) ", F 5 Hi i
B PBO 45 CYP450s i i 37 &b 3 2% 505 7T R A
HXF ACCase i 57 19 BT Pk X UL W] P450s 7
B4 2% T B B AR T T R BT
RS S5 T K5 (Ambrosia artemisii folia 1..) &
M BB N (Raphanus raphanistrum L.) X}
PS-TT 046 700 A9 AR 3 117 5 S0CILBe ok i 7= AEed
GSTs Z 5 R PS-TT 00 550 (9 £Q a5k, e bl 45
P A T A R A 1Y 3R GSTs TG M, S
BT SR P L 2 B 1) TR L RRORP AR 24 A5 L FE
ProE A R B R  R BL T GSTs AR 16 1 3
SRETL 5 — S 5 i B R 0 A W L A RS il
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Fe UL AR AL 0 i D D R B UL, A — SR
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PR RIS, 23 P S A B AR B4 A i
TERRE M 22 4 (I pomoea purpurea 1..) P 5 H B
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Research Progress on Weed Resistance to

Acetohydroxyacid Synthases Inhibitors

GUO Xiaotong, GUO Yulian, WANG Yu, LUO Chan, CONG Keqiang

(Institute of Plant Protection, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: The weed resistance has become the major factor restricting crop production, and the mechanism of

weed resistance is divided into target resistance (TSR) and non-target resistance (NTSR). Target resistance

includes target gene mutation and target gene overexpression. Non-target resistance is caused by the reduced

absorption and conduction of weed to herbicide, the shielding and isolation, and the enhanced detoxification

ability of weed to herbicide, in which the enhancement of weed metabolism is the primary reason. In order to

cope with the development of weed resistance and scientifically control resistant weeds, the structure of

acetohydroxyacid synthase (AHAS) and weed resistance mechanism were briefly introduced. including weed

resistance, target resistance, effects of mutation on structure and function, non-target resistance mechanism,

and relevant research progress on the suitability and influencing factors of resistant weeds. In order to reduce

the dependence on pesticides and ensure the sustainable development of agriculture, some suggestions on the

management of resistant weeds were put forward.

Keywords: target resistance; non-target resistance; acetohydroxyacid synthases; fitness
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