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Physiological responses of Alopecurus aequalis to herbicide haloxyfop-R-methyl. HUANG
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mental Science, Nanjing Agricultural University, Nanjing 210095, China; > College of Life Sci-
ence, Nanjing Agricultural University, Nanjing 210095, China). Chinese Journal of Ecology,
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Abstract ; Alopecurus aequalis is a troublesome weed in oilseed rape field, and herbicide haloxy-
fop-R-methyl is often used for its control. A rapid identification by the method of seed bioassay
showed that A. aequalis biotype JXRII had the resistance to the herbicide, while biotype type
JJSII was in adverse. In order to approach the differences in the physiological responses of the
two biotypes to the herbicide, haloxyfop-R-methyl was sprayed on them, and some important
physiological indices were determined. Two days after spraying haloxyfop-R-methyl, the leaf glu-
tathione ( GSH) content of JJSIT decreased gradually, while that of JXRII increased. After spra-
ying haloxyfop-R-methyl for 6 days, the leaf electrolytic leakage and malondialdehyde ( MDA)
content of JJSII increased markedly, and the chlorophyll ( Chl) and carotenoid ( Car) contents
decreased. On the contrary, the leaf electrolytic leakage and the leaf MDA, Chl, and Car con-
tents of JXRII had no significant differences with the control. Spraying haloxyfop-R-methyl in-
creased the leaf soluble sugar content of the two biotypes, but the increment was much more for
JISII than for JXRIIL. It was suggested that haloxyfop-R-methyl strongly affected the physiological
aspects of susceptible biotype of A. aequalis, while the resistant biotype had some physiological
adaptability to the herbicide stress.

Key words: haloxyfop-R-methyl; Alopecurus aequalis; physiological index; resistant biotype;

stress.
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1R B8R Y R R (haloxyfop-R-methyl ) i 55 584
SN 1R 25 (aryloxyphenoxypropionate , AOPP ) P4 I i
1 RIBR R, 75 TR P BE” A e FIPLIT  7E B B¢
A= e S o AR (I [ T L SO
( Christopher & Holtum,2000) , i T HBEPEH 4T, 245
MAesE , L LR BRI L sh B i, (95
DR ,2006) |, 2 R VR ] B 55 R AR 2% B 8
A AW TN G Sl X R IS RS 3 i S
H A 20 42 90 4EARHE A FE LOK (ILARR Z5(H &,
2008 ) , 7 H SR T O AT O R T I R 2
Praltas , (H A AL 22 B BR A PR, I B —fif
FH RSO R R 55 AOPP 25 Bk 2051 , fif By I % 4
e BB E B T B, S BOZ R B o Bk
RRAR, #4 2 JCAK (31, 2001 5 770 5% ,2006) . 7
AP TAZZEBR BN P A P R 2 AR 4 E H 451
Z PEARELG, N 1982 1Y 1 Ff & J 2 BRAE Y
2/ 35 it (Heap, 2007 ) , HUIEA R Z R, 2 5
EAL A BR . TAEFAEIE . 76 b o i 52 B2
XFZRBR AL AR BT PR LR (BT EE 55, 2006,
2008 ; MR 55 ,2007) o K THUMEAFT T AR
AT EBTERI R B B, H 2 808E b THibk A2 v iy %
Tid b N TIEGR G Y & i, T BB AR Bk i 2
AR 27 T SN E P 7 AR R PLBR AT S , o1
AW AR BER B R BT Y DG FR , H T A Ry 2
A K& A= R AZ 45 3 (Brown et al. ,2002 ;Zhang et al. |
2006; Yu et al. ,2007b) . R T BRE ] A vk
{18 £ JER ] 157 AF 5 3 i AT SCHR 4, A W5 R T 1
Mg s, M8 TR F AN Tt 24 45 FR b S B A S
TR F R (Alopecurus aequalis ) X {25 350 UM HH AR R
PAEBTEGYE , IR T BRI AR BEOK P X
BRI B AN [R) R, o S R E S BT SC 2R R e
RPIZ SRR FET 7 HE BT ) A AL DL R 4 B g 2 e
E— IR IR PSR

1 #MR5EH*
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L1 fH8EY TR KR AR R T

T B FH IR 50 %) =5 19 G 2 R Rt FH it FR
R 8 AN H A FH 22 1R, 435l i 44 R JISIL ZE 9
RUFN JXRIT A4 40
1.1.2 HHRREH 10. 8% AUk I R & FLam,
3 [ P A5 AR 28 Ak 1432
1.2 LRIk
1.2.1 Fhrrilk e biite 2 My alE %
WA 4 COKEETRMS d 5, 03B A 9 em K
FRIML, AL 50 6, A 7 ml AS R 9 2 25 20 Rt FFY A
RV, BEE W EE 4 0.0. 0005 ,0. 001 .,0. 002 0. 004
0.008.0.032 ml - L' ,4 YREXE LA 18 CH F=H
WGBSR RS 2 d AT ml ZE48K 7 d I, BEHLIR
40 PRA I 5 2F (M B4 ) B9 BE (Kuk et al.
2000;Tal et al. ,2000) .
1.2.2 AFIRRINE  7E2 M ARG LR 4
M FHA RO853 33 g+ hm ™ i R0 YR R A B
Ja, 5T 0.2 4 6 d R, EE A 4 0k xR ATE K
Ab R S MR A W AR B 2R S AR ) (YA
A PEAE 2 11999) 197 1A DN A HL R AN R SR X
THEZASEF (1994 ) WO Y 7 12500 78 T W (MDA ) Je AT
VPR S a5 0 T 0.2.4.6 .10 d UM, 2 IREKR
BL(1990) J7 & it 48 K (Chl) MR E M &R
(Car) & ;09T 0.2.4.6.8 d ke, 2R Guri
(1983) J7ikill e A e H K (GSH) 19 & &
1.3 ZdlabH

K H Excel 2003 3157 {8 bR if 22 - 1E K
JH SPSS Geit 3 A AT B 2R U7 22 40 M, 2R ] Dun-
can BT E W LT 25 AL, /N ik 257 (LSD)
R0 25 V- {8 22 5 W 3k

2 HRE5HM

2.1 PrbEreZs

H138 1 AT, 2 FhE 22 IR AE W T i) 2R K 3 Bl
PR RACTRUIE FH 2R 28k B i ot v 2 R R A, {H JISTT
ARLT B R, S BR FR MR 0..0005 ml - L7
BF, 0 9 Z0 4 o 2R 4 T JXRID A= 4 AL ) A
0.008 ml « L' B A B sk ZUM ], 30— b2l
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Tab.1 Effects of haloxyfop-R-methyl on the shoot length of Alopecurus aequalis

o8 AT R R AL IR BE (ml - L)

0 0. 0005 0. 001 0. 002 0. 004 0. 008 0. 032
JXRII 16.9+0. 8 15.6+1.3 14.7+1.6 9.9+0.6 8.0+0.9 2.1+0.9 0
JJsl 19.6+0.9 2.9+1.1 0 0 0 0 0
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Fig.1 Effects of haloxyfop-R-methyl on electrolytic leak-

age in leaves of Alopecurus aequalis
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Fig.2 Effects of haloxyfop-R-methyl on MDA content in
leaves of Alopecurus aequalis
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Fig.3 Effects of haloxyfop-R-methyl on soluble sugar con-
tent in leaves of Alopecurus aequalis
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Tab.2 Effects of haloxyfop-R-methyl on leaf photosynthetic pigments content of Alopecurus aequalis
KA Chl a i Chl b & Chl & i Car FHE Chl a/Chl b Car/Chl
(d) (mg-g FM)  (mg-g' FM)  (mg-g' FM)  (mg-g" FM) iE i fE
JXRII-CK 0 2. 10 cde 0. 88 abc 2.98 bede 0. 67 bed 2.41 be 0.23 ed
2 1.96 de 0.72 be 2.68 cde 0.65 cd 2.76 ab 0.24 be
4 2.06 cde 0.76 be 2.81 cde 0. 70 abed 2.72 abe 0.25b
6 1.93 de 0.73 be 2. 66 cde 0. 66 cd 2. 63 abe 0.25b
10 2.47 ab 0.89 ab 3.36 ab 0.81 a 2.78 ab 0.24 be
JXRII-T 0 2. 10 cde 0. 88 abc 2.98 bede 0. 67 bed 2.41 be 0.23 cd
2 2. 14 bede 0. 80 be 2.93 bede 0. 70 abed 2. 68 abe 0.24 be
4 1.94 de 0.70 ¢ 2. 64 de 0.64 d 2.79 ab 0.24 be
6 2. 19 bede 0. 82 be 3.01 bede 0. 73 abed 2.67 abe 0.24 be
10 2.33 be 0. 81 be 3.14 be 0.77 abe 2.87 ab 0.24 be
JJSII-CK 0 2.20 bede 0. 80 be 3.00 bede 0.70 abed 2.75 ab 0.23 cd
2 2.32 be 0. 80 be 3.12 bed 0. 73 abed 2.91 a 0.24 be
4 2.23 bed 0. 80 be 3.03 bede 0. 74 abed 2.78 ab 0.24 be
6 2. 16 bede 0.77 be 2.92 bede 0. 74 abed 2.82 ab 0.25b
10 2.70 a 1.00 a 3.70 a 0.79 ab 2.70 abe 0.21d
JJSII-T 0 2.20 bede 0. 80 be 3.0 bede 0.70 be 2.75 ab 0.23 cd
2 1.88 ¢ 0.72 be 2.60 e 0.63 d 2. 66 abe 0.25b
4 2.03 cde 0.69 ¢ 2.73 cde 0. 69 abed 2.93 a 0.25b
6 1.90 de 0.74 be 2.64 de 0. 66 cd 2.57 abe 0.25b
10 0.91f 0.43 d 1.34 f 0.39 e 2.26 ¢ 0.29 a
[RIZIA Rl R 22 5 .3 (P<0. 05)
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Fig.4 Effects of haloxyfop-R-methyl on GSH content in
leaves of Alopecurus aequalis
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