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Weed occurrence and chemical control techniques of major weeds in
wheat fields in Zhejiang and Shanghai

LI Tao, YUAN Guohui, QIAN Zhenguan. FAN Jiequn”
(Shanghai Academy of Agricultural Sciences, Shanghai 201403, China)

Abstract Weed investigation, pot experiments and field trials were conducted to determine the weed occurrence
and control techniques of major weeds in wheat fields. The results showed that there were 43 weed species in
winter wheat fields in Zhejiang and Shanghai, belonging to 14 families. Among them, the species of Asteraceae
weeds is the largest with 10 species, followed by Poaceae weeds with nine species, and Caryophyllaceae weeds with
five species. The composition of the weed community was dominated by Poaceaec weeds, and the major weeds were
Alopecurus japonicus Steud. , Beckmannia syzigachne (Steud.) Fern. , Polypogon fugax Nees ex Steud. , Sclerochloa dura
(L.) Beauv., Poa annua L., Myosoton aquaticum (L.) Moench, Vicia sativa L., Galium spurium L. and
Chenopodium ficifolium Smith. Green house and field experiments showed that clodinafop-propargyl 15% WP,
pinoxaden 5% EC, mesosulfuron-methyl 30 g/L. OD. and pyroxsulam 4% OD had excellent control efficacy on A.
japonicas , clodinafop-propargyl 15% WP and pinoxaden 5% EC showed excellent control efficacy on B. syzigachne,
clodinafop-propargyl 15% WP, pinoxaden 5% EC and fenoxaprop- P-ethyl 69 g/L. EW could be selected for the control
of P. fugax, clodinafop-propargyl 15% WP, pinoxaden 5% EC, mesosulfuron-methyl 30 g/L OD and fenoxaprop- P-
ethyl 69 g/L. EW were preferentially used for the control of S. dura . mesosulfuron-methyl 30 g/L OD, pyroxsulam 4%
OD and isoproturon 50% WP showed good control efficacy on P. annua , and clodinafop-propargyl 15% WP, pinoxaden
5% EC, and fenoxaprop- P-ethyl 69 g/L EW could be used to control A. fatua in wheat fields.

Key words weed control; wheat; weed community; dominant weed; herbicide
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Table 1 Visual grading standard for weeds in farmland
4 R o X i3 V
s MRHEE/% dxba/y  TAEEA
. . . Relative
Hazard level Relative height Relative coverage
abundance
A5 =100 30~50 B
50~100 =50
Ad =100 10~30
50~100 30~50 —
<50 =50
A3 >100 5~10 50~100
50~100 10~30
<50 30~50
<50 <5~10
A2 >100 3~5 25~50
50~100 5~10
<50 10~30
<50 <5
Al >100 <3 <25
50~100 <5
<50 <10
1.2.2 FRABRERNGINEZHEZERLELENEN
P B R IR
1.2.2.1 &Mk

TEEAR 10 em. 5 8 em B RO IHR R N A

6 cm PRI IH 55 40 L SR 5 A A K I S RHE B
KB AL R R K ST B 40 B E R
Tl H AR ZE 00 Sk B Rl R B R SBOR Bl 7 20
~50 KL ARPEFF-RK/NE L 0. 2~0.5 em SRGE T
T = NEFFR L IREE 10~15°C, MIXHREE 6026 ~75%,
FRAREER 2 3~4 M EA T 2 Rb J o5 24 i (] 2
55/ BEE T 2 10 fR.
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Table 2 Details of the herbicides used in the study

W ARGE/g » (hm?) ™!

it 2 L Gl e o
g‘ci%zi Commercial ~ Active ingredient Mii;;icr
name dose
16 %R ELEE T IBAER 7 clodinafop-propargyl 15% WP £ 21 45,67.5 Fii LS IEAE M R R A H)
5% ek ELEEFLI  pinoxaden 5% EC T 45,60 i LS IERAE Y AP A BR A 7]
30 g/L B 3L el aom &% 5 mesosulfuron-methyl 30 g/L OD ¥ 9,13.5 FEEH AN )
69 g/L A M AR R KFLH fenoxaprop-P-ethyl 69 g/ EW L 62.1,82.8 FEE Ay A T
AV IE R RE AT 43O B PR pyroxsulam 4% OD W 12,15 Bl gl B RTTHE A
70 Y FRMRT FE 7K 43850k flucarbazone-sodium 70% WG i 50 31.5,42 Ze MBI EM A 2= i LA FRA F
50 % 5+ RNV ERYR  isoproturon 50% WP = 1 125,1 500 TLAR PRI R AL A A FR A 7]
1.2.3 FRREANGRNZHETERLELEHH it 450 L/hm® i 24 5 AN DU 0 sk 2% B RN
%R AW FRER AR R g RS, S
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L. . B873€ Myosoton aquaticum (1..) Moench, S5k

Galium spurium L. F1/NBE Chenopodium fici folium
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Table 3 The list of weed species in winter wheat fields in Shanghai and Zhejiang

B4 4 h T4 fEF R
Family Common name Scientific name Hazard level (A)
AAFE}L  Poaceae HAEFEIR Alopecurus japonicus Steud. 3~4
[ Beckmannia syzigachne (Steud. ) Fern. 3~4
fiffi Sclerochloa dura (L..) Beauv. 3~4
Bk Polypogon fugax Nees ex Steud. 3~4
HEIR Alopecurus aequalis Sobol. 2~3
HEoR Poa annua 1. 3
iy aHe & Avena fatua 1. 2
T Elymus kamoji (Ohwi) S. L. Chen 1
B Lolium perenne 1. 1
258l Asteraceae Lo Aster tataricus L. f. 1
TR Lzxeris polycephala Cass. 1
—4EE Erigeron annuus (L. ) Pers. 1
HAYSE Youngia japonica (L.) DC. 1
HRE Erigeron philadelphicus L. 1
H L Cirsium arvense var. integrifolium C. Wimm. er Grabowski 1~2
B i Pseudognaphalium af fine (D. Don) Anderberg 1~2
YR iH = Hemisteptia lyrata (Bunge) Fischer & C. A. Meyer 1
TR Sonchus oleraceus L. 1
FEmESE Lapsanastrum apogonoides (Maximowicz) Pak & K. Bremer 1
+16F} DBrassicaceae B3 Capsella bursa-pastoris (L. ) Medic. 1~2
Bt Lepidium didymum 1.. 1
EkFE Cardamine hirsuta 1. 2~3
H78F  Caryophyllaceae ® =2 Myosoton aquaticum (1. ) Moench 3~4
ok Stellaria media (L. ) Villars 1
ToLr3E Arenaria serpyllifolia Linn, 1
B il Sagina japonica (Sw. ) Ohwi 1~2
HH Cerastium arvense L. 1~2
%Ri#} Plantaginaceae \EEDR(SR 22| Veronica persica Poir. 2~3
YEUEYH Veronica polita Fries 2~3
G Veronica undulata Wall. 1
AR ERL  Mazaceae 38 R Mazus pumilus (N. L. Burman) Steenis 1
HFl Fabaceae B B i . Vicia sativa L. 3~4
ALl Apiaceae i R Cnidium monnieri (L. ) Cuss. 1
EHEF Ranunculaceae HRERE Ranunculus muricatus L. 1
WAl Amaranthaceae INBE Chenopodium fici folium Smith 2~3
IRE33E Chenopodium glaucum 1.. 1
#i Chenopodium album L. 1
PRl Rubiaceae ra0es Galium spurium L. 2~3
KRB Cannabaceae FHEEL Humulus scandens (Lour. ) Merr. 1~2
Rl Polygonaceae iz Polygonum lapathi folium L. 1~2
T SR AR Rumex dentatus 1. 1~2
-5 Polygonum aviculare 1. 1
P4 LRl Geraniaceae L2y Lh=% Geranium carolinianum L. 1~2
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X H A 27 W 5 23 5 50 Dy 80. 26 % ~
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Table 4 Control efficacy of the herbicides on different major wheat weed species in greenhouse (30 d)

ARG /g + (hm?) !

BEFEHPHIZE/ % Reduction rate in biomass

AF=
R Active ingredient  HAB&I W& fkE @E BME RAK
dose A. japonicus B.syzigachne P. fugax S. dura A. fatua P. annua
150 B iifig WP 5 (96. 78+ (100 (93.38F  (94.26t  (98.48=% o
clodinafop-propargyl 15% WP 0.86) a 0) a 0.79) a 0.82) a 0.58) a
67.5 100+ 100+ (95. 26+ (96. 25+ (100 -
0) a 0) a 0.65) a 0.68) a 0) a
52 Mk B g EC 15 (97. 56+ (100 (91.26E  (92.21£  (98.25+ -
pinoxaden 5% EC 0.72) a 0) a 1.12) a 0.74) a 0.72) a
60 (98. 25+ (100 (93. 65+ (94. 53+ 100+ -
1.26) a 0) a 0.85) a 0.66) a 0) a
30 g/L FEE i OD . (98. 76 (71.25+ - (91.25+  (85.34%  (96. 28+
mesosulfuron-methyl 30 g/I. OD ’ 0.61) a 5.14) ¢ 0.74) a 1.63) b 0.62) a
13.5 (100 (78. 74=% - (92. 36+ (88. 98+ (97. 22+
: 0) a 3.71) be 0.59) a 1.78) b 0.58) a
69 g/L FEHEme R E R EW 62.1 (80. 26+ (64. 874+ (91. 42+ (90. 16+ (95. 35+ -
fenoxaprop-P-ethyl 69 g/L EW : 2.41) b 3.16) d 0.77) a 1.32) a 0.66) a
82.8 (83. 56+ (75.21=% (94. 26+ (94. 15=£ (97. 33% -
2.65) b 2.87) ¢ 0.69) a 1.25) a 0.78) a
AV OD " (98.25+  (83.26=+ B (75.86%  (84.47%  (96.25%
pyroxsulam 4% OD 0.78) a 1.86) b 3.18) ¢ 1.26) b 0.63) a
15 (98. 74+ (90. 28+ . (82. 684 (85. 31+ (98. 78+
0.63) a 0.85) ab 2.85) b 2.15) b 0.72) a
700 M WG - (73.16  (72.26=E 7 - (81. 564 -
flucarbazone-sodium 70% WG : 3.67) ¢ 3.18) ¢ 1.68) b
I (82.55+  (79.18% - - (86. 24+ -
1.52) b 2.74) be 2.15) b
50%0 5N WP 9 (73.27  (82.24=% B (65. 24+ B (85. 24+
isoproturon 50% WP 3.7D) ¢ 2.24) b 3.36) d 1.87) ¢
L 500 (81.264  (90. 69+ - (70. 324 - (90. 18+
2.66) b 1.15) ab 3.52) cd 1.16) b

D) =R T AT T 3000, RIS G AR 5 B Fn Ab 31 ) 22 53 2. 3% (P<C0. 05) , T Il

“

ments (P<0.05), the same below.

22,2 SHENREERE

TG 235 TR 2R B Johe P R b R T R g o
TP e 1 » LU e i e Je A S P I 1 Y i A e
A 7R e 72 TR A i AR K T R 14D 9 A A X A 22
W25 30 d AL, 1520 Mg WP 1 5 6 1 ok 5 g
EC &7 d o) i w0 (i e FA 4k 10026, 4%
BERE R OD 12~15 g/hm® F1 50 % SN WP 1 125
~1 500 g/hm” X [ 5 f) ek 290 1] 3 0353 hy 83. 26 %%
~90. 28 %1 82. 24 %6~90. 69% , 30 g/I H R —fifif%
OD 9~13.5 g/hm’ .69 g/L {§Ism RE R EW 62. 1~
82.8 g/hm’ Fil 70 Y0 JRMk % WG 31. 5~42 g/hm® X}

—” means the reduction rate in biomass is less than 30%. Different letters in the same column indicate significant difference among treat-

4 L f AR AN 8020 (R ),
2.2.3 MELEWNREENE

T2 5 30 d JHAT . R PR | AR B T ARTORG M s
TR RO Sk B LA B0 1) o 3 A 5 A ) o
Xof A S e 1) i A0 R KT 9020, BRI, HoAth
TR T 6 A Sk ) T P 38 A 2 M D ) R 0
AR 30% (R D),
2.2.4 MEEWREENE

TG 25 R AR I L B R s ek R | L R
TR g s 7R e SR T Rl 5 4 o3 0 5 42 I vy LR RS B
T e T S DA I SRR T o T R B (0 MEAR 25 . W
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ZjJ5 30 d JAA, 1520 BB i WP 5 06 Mgk i i EC
30 g/L B 3 T e OD Al 69 g/ L K e s R B 2
EW £ A3 551 5t 6] s 580 ) i i 41 1) 2 3 K F 90 %,
AV EREE I OD 12~15 g/hm? fil 50 % S [ WP
1125~1 500 g/hm? X A B (4 fif = 400 5 245 51
75. 86 %~ 82. 68% HI 65.24% ~70.32% ., 70% %
MR WG 31, 5~42 g/hm? X fdi £E fi i 7 410 1) 2%
AR 30% (R D,
225 MHEREZNREEHKE

TR AE AT B SRR | e I R RIDAS I s R
TN HEF e TP o ey, FLUOR Y R R L I
I FRATR V2 , S PR o) P e A7 TR AR 22 . W24 )5 30 d
P, 15 V0P WP 5 Yok HE fig EC F169 g/L A%
WEME IR B R EW A7) o5 o) M He 27 1) fif o 41 1] 3¢
¥RTF 95%. 30 g/L HI 3 k% OD 9~13.5 g/
hm® (4 YoBERK H e OD 12~15 g/hm® F1 70 %0 Ji At
B WG 31. 5~42 g/hm® XJ B HE 47 {1 ek 56 900 1 5853 5
7 85. 34% ~88. 98% . 84. 47 % ~85. 31% Fl 81.56%
~86.24%, 50% 5N WP 1 125~1 500 g/hm® %}
B I IR AL 300 GR D,
2.2.6 XTEAANREEME

PHAT 25 S B HEY L 8 e L W e R S TN

X IR B BT B R Ve B A1, oAt B
B AR G TR 2E . WE24 )5 30 d A4 .30 g/L
A I — il OD 9~13.5 g/hm? . 4% BEff & OD 12
~15 g/hm’® I 50%6 K WP 1 125~1 500 g/hm”
it FRL SR (14 i T 1 ) 23 43 B 96. 2890 ~97. 224,
96. 25% ~ 98. 78% FI 85.24% ~90. 18% ., 15% %k
Fif WP, 5% Menk B g EC. 69 g/1 I e oK 5 R
EW 1 70 %6 s e e WG &350 a2 6 L 20oR 19
B AR AE 3000 (FR 1),
2.3 AERBREFABBRNEZHAFEREXENHEE
2.3.1 HRWIER#EE T 2K

it 24 J AN 91 0 2 45 SR R W A it 2
FIT 2 B AR AT BE B 25 )5 15~20 d J8FA
T PR BRI e Rt gk, R 20,
245 30~45 d, BUBRAFETF IR A I IE T & ik
R 2 ) SR o b N R i A 11 A R 4
TRER A B AR DL/ NAZ P2 A 2 AR . /N LA D
SRR, AR B ) SR Ak R IX/NAE 7 i 3
BTG KON B AR 3L, ke B L Ak o B L PR
ik 648 T it B Joe (b B DX/ NAZ 7 e 5 N T BRBEAL H
HEABEESR G,

x5 AEABREFPHBRNEHEIERENHRM=Z(60 d)"
Table 5 Efficacy of different herbicides against the major weed in wheat fields and wheat yield (60 d)

ARG/ S FAN %/ 0
5 5 5] g+ (hm?) ! Reduction rate in biomass gt/
e nl} . —
- Active H A F 1) i kg + (hm?) !
Herbicide . . 5 b S B 2 .
ingredient Alopecurus Beckmannia Pol *ﬁ%i Pg““ﬁ Yield
dose japonicas syzigachne olypogon jugaxr od annua

15 %6 B i g WP
clodinafop-propargyl 15% WP

5 Yo MEmk EL i EC

pinoxaden 5% EC

30 g/L HE —f#[% OD
mesosulfuron-methyl 30 g/I. OD
69 g/ L AEIEMAR T R EW
fenoxaprop-P-ethyl 69 g/I. EW

AVOBER R OD

67.5 (96.7540.47a

60 (96.3340.58)a

13. 5 (95.4240. 63)a

82.8 (78.96+1.85)b

91. 21+1.
pyroxsulam 4% OD 0 (O 220
700 MR E WG
= .98+2.
flucarbazone-sodium 70% WG i (179552, 100h
9 5
5005 PifE WP 1500  (70.58+1.35)¢

isoproturon 50% WP
ANTBgH  Hand weeding 0 _
CK 0 _

(96.454-0. 85)a

(97.6840.47)a

(74.6542.47)¢

(75.6841.46)c

(84.46+2.13)b

(75.32%1.85)c

(76.74%1.32)¢

(93.184-0.84)a (12.3220.87)b (3 547.4£85.6)a

(92.8940.92)a (8.65%0.77)b (3 588.6+107.4)a

(14.5142.36)b  (92.144-0.85)a (3 472.877.8)ab

(90.384-0. 77)a  (15.96+1.24)b (3 415.8+65.4)b

(9.7440.68)b  (90.36+1.22)a (3 480.7£102. 2)ab

(11.3741.27)b  (20.34=£2.18)b (3 420. 1£76.8)b

(24.85+1.32)b (81.67£2.13)b (3 408. 6+95. )b

(3 572.2%82. 4)a
(3017.4471. Dec

D) /NG ISE N o

The yield of wheat was measured after wheat mature stage.
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2.3.2 BREMER

a2 ) 60 d HUREJH 25 45 e B, 1500 S & g
WP 67. 5 g/hm? F1 5% ek fE EC 60 g/hm? % H
ATE A HR TR B A S R S B E A A R R
F 90 %0, X REORJLF-Jo3; 30 g/ L H 3k i OD
13.5 g/hm* Fll 4YoBEfEERE OD 15 g/hmt X HAE#
URFR AR HA AR B AL BT IR I8 KT 9020
X R BB RS — P BRI ZE AL 8506, XSk B L
IR 69 g/ LRETEMEAREL R EW 82. 8 g/hm* 70 /091
MR WG 42 g/hm® 1 50 %05 PSE WP 1 500 g/hn’
X H AR Z W FN B FE 5 — @ B A (B R LA
R A o T F AN 800 54569 g/ LK
BEMRF R EW 82. 8 g/hm” X4 3k B ) fif =5 417 il
RRTF 90 %0, Xt FBR LT JEL; 70 V0 Sl st e WG
42 g/hm’® X #e 3k HORN LR JLT- J0AL; 50 60 5 N &
WP 1 500 g/hm” X ZRA — & BB a5, fif 540 1)
RABONLEA (F D),

3 it

22 TH 2% B M 32 iy BR85S 2 11 Rl AL )
JE BRI 7 R R 83k e 390 68 P 25 22 T3 i PR 3R ) R
M R /N P e A e R R 2 B AR SR
AP, LI T HIAR VAP Rl A 2 X J2 2Rl
R R —AF P LA/NZE S RfOK AR . AL
AR/NE R 14 BL 43 B, HoR 5 RE R 510
RAFRE O B A TR 2R 505 A TH ] 2% SR
HIMARA P 08 T QG B IR L o ik
RSB RIFRL SRR o AR A i R R X R [ A T
Zi% B 7 e T R ) 9 TR, 20 42 80 ARAR,
KA N/ NE LA RN R IR IS5 4
CENTENAEL-3- SR (St o AN 30 S e ]
LRI R R R S D 2 R T W B AR AL
RN FIZR ROE FR I TR APk

BAWR R RS L ROR R R R 2 AT
WA /N I E R AR X R
O JEE i 230 53R e A1 s 1 S B 2 1 24 RIXHAE T
ZUMOCHE . BROGER IR p R R | P R TR | U
AR WER I | TR Ak 5 M S5 N [ 2 2 /N2 1
IO PR )32 Y JS 25 A PR R R S
P IS A e W) 2 500 A 45 R 2 B B AR B )
JIr REAE il ) LR 2% RE R AR AR [ . 1500 Bl 7 i
WP 1 50menhmi fig EC X H A F 22 IR0 B 5 1 =k

A D B 3 2 7 AL S+ JELGS B SO O 2 5
30 g/L W i OD, 4 20 BEfif HE ik OD 1 50 %%
SN FE WP Xt 30K B B 1Y B 0 (R0 A Sk
HORZE569 g/ LOKEWEMER 55 R EW 34 3k 5 RCR
4 B R BRI 25 . WA E A5 R % N BR A
I PRI A 4 R AR — B, ORI R B 52 | TR e i
15 PR I A B /N 77 AT N B L 3 ]
RES E R 250 X /N 22 FH 2 8 2 B i R AR Bl 508K 2%
Ak,

Wi 22 XN A2 Ffope Ty X AR A SR BF R O 2.
SZOKAERAT 0 FH A0 o /N 22 PG 9 14
I B ) AR O AN AR 2% RE I B 2 2O T B IS
ZEM AL PRER G0 2B AT AT A B W 22 X BR
R )T P A Ay B — 32 LA R i e R
RN T B 2 R R FRATLAR R 75 14 S B A
AWFFERI L 15 V0 RER WP 1 69 o/ L K5I AR B
R EW XFRBR BT RAR 22 Al A T LR AR
HCH G FERRERY /N . 69 g/ 1O i AR B R
EW Xt H AR 22 IR0 1 50 f) 3 1 — i o A H AR
7 22 WA B O (IS5l 1 /1N 32 BT g R s 3o 49 B
1R AR BR R A AP TR . ABIFTE S A AT i
/INFZ P 2 7 AR LA B 53k e ) B e fek P e {1 4
RS FETH AR 2 HATKF- Il B 05 P 4
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