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Growth and fertility of Alopecurus japonicus plants survived from
fenoxaprop- P-ethyl, mesosulfuron-methyl and prometryn
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Abstract Taking three Alopecurus japonicus populations (AJ191, AJ193 and AJ195) collected from wheat fields
in Yangzhou, Jiangsu province as targets, sensitivity of these populations to fenoxaprop-P-ethyl, mesosulfuron-
methyl and prometryn was investigated, and growth and fertility of A. japonicus plants survived from herbicide
treatments were also determined. These three herbicides represent three different modes of action. The results
indicated that treated with the recommended dose. fenoxaprop-P-ethyl showed low efficacies on the three
populations, prometryn showed high efficacies on the three populations and mesosulfuron-methyl showed high
efficacies on AJ191 and AJ193. Compared with AJ191, AJ193 showed moderate resistance to fenoxaprop- P-ethyl,

AJ195 showed high resistance to fenoxaprop-P-ethyl, moderate resistance to mesosulfuron-methyl and low
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resistance to prometryn. Compared with AJ191 plants without any herbicide treatment, AJ191 plants survived

from fenoxaprop-P-ethyl 103. 5 g/hm’ (active ingredient, the same below) treatments showed significant (P <C

0. 05) decreases in the dry weight of aboveground parts, number of reproductive tillers per plant and number of

total seeds per plant 180 d after sowing, by 43. 1%, 42. 6% and 44.4% ., respectively. Nevertheless, compared

with plants from the same population without any herbicide treatment, AJ193 and AJ195 surviving plants after

treated with fenoxaprop-P-ethyl at 103.5 g/hm® or prometryn at 375 g/hm”, and AJ195 surviving plants after

treated with mesosulfuron-methyl at 15.75 g/hm’, showed no significant difference in the dry weight of

aboveground parts, number of reproductive tillers per plant and number of total seeds per plant 180 d after sowing.

In conclusion, after treated with the three representative wheat herbicides, all of the three A. japonicus populations

showed high abilities on growth and reproduction. Prometryn showed high efficacies on A. japonicus, which could be

used to manage A. japonicus populations with resistance to fenoxaprop- P-cthyl or mesosulfuron-methyl.
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Table 1 Seedling survival rates of three Alopecurus japonicus populations treated with different herbicides

Kb ERZ5 5] F & /ge (hm2) ! TERRFETGE#E/ %  Seedling survival rate
Herbicide Dose AJ191 AJ193 AJ195
Xt H& Control 0 (100£0)a (100£0)a (100£0)a
69 /L K5 A 2 7 LI 51.75 (29. 6943.52)b (51. 5649, 60)b (76.566. 89)b
fenoxaprop-P-ethyl 69 g/L EC 103. 5 (12.50=£4. 37)c (39. 06E11. 42)be (71.88=£7.47)b
50 94 $h 2 AT IR A 31 375 (1.56+1. 67)d (21. 8848, 28)cd (48. 4479, 60)c
prometryn 50% WP 750 (0£0)d (0£0)d (0£0)d
30 g/ L B — B TT 43 B0 2 07 15.75 (0+0)d (0+0)d (46. 88+6. 06)c
mesosulfuron-methyl 30 g/L. OD 31.5 (0£0)d (0£+0)d (0£0)d

1) [ e ) A ) b B2 22 o) B A ) 27 2 5 . 3% (P<<0. 05) . R Tl

Different letters among different treatment groups in the same population indicated significant difference (P<C0.05). The same below.

x2 FAEHFLERBABEZREGFEREREEMG 180 d it EETE
Table 2 Aboveground dry weights of Alopecurus japonicus survived from herbicide applications and cultivated to 180 d after sowing

Ab B 255 FlH/ge (hm?) ! My EFTF /g Aboveground dry weight
Herbicide Dose AJ191 AJ193 AJ195
Xf#E Control 0 (20.67%1.12)a (10. 8240. 94)a (14.0241. 60)a
69 g/ L s mh A F 53 2L 51.75 (15.2741.53)b (10. 42#+0. 38)a (11.6140.72)a
fenoxaprop-P-ethyl 69g/L EC 103. 5 (11. 77£1. 60)b (11. 2040.59a (13.1040. 46)a
e e
50A:H‘$@‘E{ﬁkﬁ*ﬁ?ﬂ 375 — (10. 75£0. 57)a (12.08=£1. 05)a
prometryn 50% WP
. L — f ] A o
30 g/ L FH e 38 e T 3 W A2 7 57 15. 75 o o (10, 4741, 23)a

mesosulfuron-methyl 30 g/I. OD

AJ191 FREL G 4 69 g/L KimEmE R 7R EC
51.75.,103.5 g/hm’® 4bBR 5 . SR AF MR Ak 22 15 5% &2
FERIE 180 d MR T -5 A FH 3 75 50) A FHE X6 HEL 41
FHE R TRE (3R 2) P T 54 3 T R 26. 100
43. 1%, SRIMT, HAE 208 AJ193 FhEFL T 45 69 g/L
R me R 5 R EC 3560 77 & Ab B LA K 50 0 $h 5
WP 375 g/hm® Ab3 5 58 AFAH R 4k 52 1 7% ARG Fl S
180 d Fy s 1B 43T 5 A FH 24 A B A A i A LE 3
TR EES. HAGER A5 FEFAITH 4 69 g/L
RwE s R 5 EC 5657 s Ab P L 50 %0 $h 5 WP
375 g/hm” F1 30 g/L Hi3& —fi % OD 5] f b B

(15. 75 g/hm*) J5 SR AFRE MR AR S35 7 3PP 5 180 d
(1) 113 5 A FH 24 A BT AR A L 38 TG B
ZE5t,
2.2 AERBREFLGEEZREFEALAEZRMBERK
ELNEHIMELE
HAEZZ I AJ91 FIRFLIETZE 69 g/ L AEHE AR
H R EC 51. 75 g/hm’ Ab G SR A7 MR AR 22 15 37 &
180 d JE 5 AR A2 A BRI AR LL 2552 /0 BER (R 3)
PR (G DI TCEE 25 TERRE MR B R
103.5 g/hm* A0S WS FEARIS 503 T B T B B
A 42. 650 1 44. 4%, BRI, HARFE I AJ193
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Table 3 Number of reproductive tillers per plant of Alopecurus japonicus survived from herbicide applications and

cultivated to 180 d after sowing

Kb BRZ5 5| Fl& /g (hm?) ! ZESEAMEERL /A » ¥ ! Number of reproductive tillers
Herbicide Dose AJ191 AJ193 AJ195
Xf #E Control 0 (59. 104.29)a (48.80+4.11)a (42. 70£6. 39)a
69 g/ KSR I A 25 5 L3l 51.75 (46.30+7.14)ab  (47.70+3.48)a (43.00+4. 2D
fenoxaprop-P-ethyl 69 g/L EC 103.5 (33.90F4.21)b (39.50E4.70)a (47.90=£4. 79 a
0/ £ K1Y Vi P A 3
5063 h IR AT HE R3] 375 - (52.1044. 51a (37.7046. 55)a
prometryn 50% WP
R A T A T R T
30 g/ FH 3k R T 2 G ARk R 15.75 - - (33.20%4. 92)a

mesosulfuron-methyl 30 g/I. OD

x4 FEGHLERBAXABEZRERGFEKERERME IS0 dHHTFEE
Table 4 'Total seeds per plant of Alopecurus japonicus survived from herbicide applications and cultivated to 180 d after sowing

R HE 2] F4 /g (hm?) ! Fh Bk« Bk~ ! Total seeds per plant
Herbicide Dose AJ191 AJ193 AJ195
X} & Control 0 (9 966. 00£867. 88)a (6 501. 30£514. 69)a (6 628. 804912. 58)a
69 g/ L W s A 5 53 2 il 51.75 (7 135. 80=£939. 66)ab (5 913. 60:342. 32)a (6 460. 90=-480. 27)a
fenoxaprop-P-ethyl 69 g/L EC 103. 5 (5 538.90--816. 57)b (5 065. 90=501. 91)a (6 656. 00=591. 29)a

50 0B AT 71

prometryn 50% WP 375
30 g/L B Lt B T A3 i A R 51 15.75

mesosulfuron-methyl 30 g/L. OD

- (6 613.304579. 08)a (5 577.804921. 70)a

- (5 158.504547. 27)a
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Fig. 1

Dose-response curves of Alopecurus japonicus populations after treated with three different herbicides
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x5 HXBARBZIRMBEX 3 MERER AT E- K 2k BB ZEIX 50%7 2 (GRy ) FIAEXT AU 455 (RISF)
Table 5 Logistic regression curves, doses cause 50% reduction in fresh weights (GRs, ) and relative insensitivity factors of

Alopecurus japonicus populations to three different herbicides

R 25 Lt 7l =2 o Hh 2 GRso/ RISF
Herbicide Population Dose-response curve ge(hm?) !

69 g/1 M me R B 52 L AJ191 Y=99.51/[1+(x/8.29)%%] 8.294+1.23 —
fenoxaprop-P-ethyl 69 g/L EC AJ193 Y=096.26/[1+(x2/70. 62)1-32] 70.6248. 71 9
AJ195 Y=102.51/[1+ (x2/140. 49)1-337] 140. 49414. 60 17
30 g/ L L ik e ] 3 HOH A TR AJ191 Y=99. 95/[14 (x/1. 74)1-3¢] 1.7440. 18 —
mesosulfuron-methyl 30 g/I. OD AJ193 Y=99. 04/[ 1+ (x/3. 87)1-53] 3.87=+0. 38 2
AJ195 Y=94. 27/[ 14 (x/11. 27)%11] 11. 27-0. 95 7
50 26N T A 71 AJ191 Y=101. 94/[1+ (x/59. 49)1-50] 59.4947. 84 -
prometryn 50% WP AJ193 Y=99. 50/[ 1+ (x/197. 45)1-9] 197. 45416. 53 3
AJ195 Y=97. 16/[1+ (x/309. 27)%27] 309. 27425. 24 5

() ) I e v A 8 g 7 i R DL L 1, AT195 S0
Bl FhE T AJ191, AJ193, AJ195 FlEERY GRs,
Ay R4 59. 49,197, 45.309. 27 g/hm?, AJ193 . AJ195
XFF AJ191 AR A BB Bk 3.5 £, Bk, 5
TR A U IE B G R b e, 5 H A B £ IR
AT191 FPREAE B . AT193 Ff R 22 30 H X A W e R 2
RGBT 6 H L R R AN R IR BT AT195
FEIR X W s TR e SRR R L R R A
SRR IR RO § N R 1 A1

3 it
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