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Weed species composition and characterization in wheat fields
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HUANG Hongjuan', HUANG Zhaofeng', JIANG Cuilan', ZHANG Chaoxian', LI Ruhai’,
ZHOU Zhenrong’, LI Gui*, ZHOU Fengyan’, ZHU Wenda**, WEI Shouhui'”

(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China ;

2. Institute of Plant Protection and Soil Science ., Hubei Academy of Agricultural Sciences, Wuhan 430064, China ;
3. Dangtu County Plant Protection Station, Ma’ anshan 243000, China; 4. Institute of Plant Protection ,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 5. Institute of Plant Protection,

Anhui Academy of Agricultural Sciences, Hefei 230031, China)

Abstract The weed species distribution and occurrence in winter wheat field along Yangtze River were surveyed
by sampling methods of inverted W-pattern. The weed species numbering 93 (including varieties) belong to 28
families and 72 genera, and the diversity and composition of weed communities were determined in 945 wheat
fields. The most abundant taxa consisting of 15 weed species were found from family Poaceae, followed by 12
species from Asteraceae, nine species from Polygonaceae, seven species from Brassicaceae, six species from
Fabaceae and Plantaginaceae each, five species from Caryophyllaceae. Among them, six species, Galium
spurium , Alopecurus japonicus, Alopecurus aequalis, Beckmannia syzigachne, Geranium carolinianum ,
Myosoton aquaticum were considered as dominant weeds, 17 species regional dominant weeds, 12 common weeds
and 58 normal weeds. The species richness, diversity and evenness of weed community in winter wheat fields in
Xiaogan, Fuyang, Xiangyang and Suzhou were higher than those in other regions, and the lowest region was
Xuanzhou. Based on the Sorensen’s similarity index, the structure of weed community in north Anhui region was
similar to that of north Jiangsu province. The difference of weed distribution and community structure might result
from the climatic condition, crop rotation and weed management practices.

Key words wheat; weed community; relative abundance; species diversity

KWREEE: 2019-12-17 &iTHHEI: 2020-02-21
HETH: EFEEAPAITR(2018YFD0200501) s BH kAt TAE £ 1 (2013FY113200) 5 28 # MEAT b (R0l BHIF L 351 (201303022)
* W EEH  E-mail: K3k zhwda@163. com; B5FHE shwei@ippcaas. cn



o 204 - 499 45 17 2021

INZE R B = RAE ) B T AR T KN
KA VIR BN A T P R /N 22 FiA T
U X 8 AR 4% Bl ETRRE 600 7 hm? 2245
RV AR R A Z —. IRT/INE FH 2 B —
Haf Ly NEF T NEENRZ — AMUG/NERZF
B JCIRAUK I e I HF W kA AR
BEE BRI S SRR R 1 I s /N 22 B A B )
BN R4 TRRA L, #E4REFE 20 42 80,90
ARARL KU Rl A BRI S i DA 25 %
BN RAB S B BRI O R A IR
Alopecurus aequalis Sobol. , 22k (8% Myosoton
aquaticum (L. ) Moench, SR Galium spurium L. ,
825 Lithospermum arvense 1. , B34 Avena fatua
L. , REESE Vicia sativa L. P Tkt 2% AR5
TN S oA D RFEORBIHE) ™, /N22 AT 7%
LN G SRR A A TR [ 2 RS B4 1 T
T RS ARARRE R Z 8 TR, 90
SRR S B B BR R R RG I R e R ) o B
TN T 22 FMERT ARA T A B i 38, Horh H AR 22 R
Alopecurus japonicus Steud. , F 722 {3, B ¥ Beckman-
nia syzigachne (Steud.) Fern, ZEE8 & W L HEF, J7
HRH X A B Sclerochloa dura (L. ) Beauv. FI#E 3 B
Polypogon fugax Nees ex Steud. % Azt 3% HLE2,
IEAER R 27 I RE . H AR 22 % R R e o
ALS 5, ACCase JIHl 7155 7 A= Hr 2k, R W
SEMEZR BT FE Aegilops tauschit Coss. . KIEEZ I
Alopecurus myosuroides Huds. [ &A= THIFUA WK,
S T AR . BEAE 22 A RO VR T
B FA R TR SR E R 255 DT BOR A fiE
KRB —E WP AR AL IE M T R E &2
FEEAO AR iy B AR — . 2 i m R E R A
P B A R B, B S I /NFE AR R
747 o DR st ) B ) 7 42 SR D020 4 THT AR /N 22
FH 2R BT L b R AR R LA . VLR BN L
RRITH NI NE 77 X ARIFFEE X 2584 AN ]
Hu D ANRISEAE T N 22 AR b AT iR, LA H
T2 28R ARG BRI K AR A 2
TSR, T Bl E 22 R B R SRR .

1 #MREFZE

1.1 #EM AR
TR FE S AL 7R 25 111°40'E~119°60"E, 4L 4

29°39'N~36"50"N Z [a] , J& T W HHF = XA 7l
AR AE 0C LR 4ERE/K 1 000~1 400 mm,
JINFE R AR AT G- 2 R 22 TR, S —4F BV
YIIX .
1.2 BAEHFEREMSH

S35IF 2017 45,2018 4F 4 J1 —6 H Xt 2%
T X RN 22 B B 2Rl R X (2 B
T EL L W LD A S BH b DX RO T L P B 220
ORI A (XD 27 A~ S 81 243 AR ; LA TR
X (R A B XU B AR ED A M X G
B0 EL AR KO LB W X CEM X RB IR B
SO AR X O LR BBV B K EE B AR PH X
CRAE B X8 EO g 16 S H (X)) 48 4~ £ 4
432 AFEM; VIR A RN L X Gt B SR IX L F &
DXARMI T I ZE b X G K B 4 B BB B L
X (R E = B R B 10 A~ 2 (X)) 30 4~
SHRI 270 ARSI T T 22 22 BE A, AT A A5 AL
945 A, AR FBIE W 9 SRR LI T
FEJT AR A 0. 25 m® (0. 5 m X 0.5 m), 23 HHE &
FEJT P B A FERD S FNARER, FF PR & P A i fef 1
1.3 HIESKIT RO

A 25 A9 b, 7% 9] e B5CH 58 2 7 R AR 3
FE R SRR IE AR E . A AR T
5¥ Shannon-Wiener #5%% H', Simpson $§%% D,
Pielou 5] FEHE 4L T #4524 FE A X R #455 RA=
(RD+RW-RF) /3, RD A X} % B2 o B3 R
B 7 RV EE I H ) s RW A A X B 6, RS

A A (A rh B S Y LG s RE AR X
HRRE , S e 2 B s B R 5 80 o Pl A 24 o o B )
SRR HL B B A IR
H =— > P, « InP,,P, = N,/N,

D= > P,
J = H'/InS.
N FETT e @ P R B R N R Dy rh e
R EE
2 FERE5HMH

2.1 KIIRTHEESNEZHEERR

Ze it PR A R A VL R i /N 22 44 BT 93 Ff
(FD,.RKETF 288 72 Jg . Hop RAF} Poaceae 2
BRI L A 15 B, 5 R E AR 16, 1005 Hak



47 5 11

BZLRAE  RVL R /N A2 FH A B R A A R AV R E « 205 -

SE5 Bl Asteraceae 12 fifr, B} Polygonaceae 9 Fit,
+=Z 7 Bl Brassicaceae 7 Ff', & B Fabaceae 14|y
B} Plantaginaceae 4% 6 ft, 477 Bl Caryophyllaceae
5 fifr, 2 ¥ Bl Boraginaceae 4 fi, & K £} Ranuncu-
laceae FIDEAR} Amaranthaceae % 3 . 3572 R} Rosa-
ceae . SpJER} Apiaceae, JRTERF Lamiaceae., T8 B 2 F}
Commelinaceae Ff&#E} Campanulaceae £ 2 fifi; &
R} Cannabaceae, 75 ¥ Bl Cyperaceae, 3§ ¥R} Ru-
biaceae. #: 3¢ Bl Violaceae, #jZ £} Vitaceae, K F}H
Equisetaceae JE 4+ L1 #} Geraniaceae, KEF} Eu-
phorbiaceae fll 5 7¢ B} Amaryllidaceae, X g & F}
Araceae, iEfEF} Convolvulaceae. i 52 ¥ B} Mazace-
ac IR F AR Primulaceae 5 1 F(F 1., HApk
FHW) 1 s BT AR A 20 B, (5 A ERN S 21,500,
KT IR 72 B (5 2R B RN 7740,
2.2 KiIIHRTHEZ/NERREMAE

AR A5 8 A5 DX 25 b % e (R R RIS 343 L e A

FRDL A4S 1) R 1G5 O K P O A 1) A% R
B3 I < U e A RN P 2 1 /S A
WA F— B, PL I e A A A &
A R AR RIS A A v P 2 L Bl BR A A TR . AR
LR B IUIAEE , 45 M X/ NAZ B P S5 4 R A S Tk
BER AAREZIR E R I 52 6 fh,
WA VRBOR BRI  ER BY e AR
RESE SR LS BB R SR RN AT
16K IR RIS SEZEAE 17 R FEAE R o7
DX A S T o B R A R M S %o /N2 2 7 i B S
T O ISR, SRR RS N &
IR T AR P R VA SR S R T
SRS (BTS2 45 12 Bl s B EORTE KR4y /N A2
FH A A (EAE A BE RUTURE AN i3 b /N2 A K i
BN H B, A S BN AE R 3 X Sl 2E
DI BE T A AR X/ INAE AR A S e /) s S — e
HLOES8MGE D,

F1 KIFTHSNEEFEER

Table 1 The list of weed species in wheat fields of the middle and lower Yangtze River

B4 4 HL T4
Family Common name Scientific name
LERL [¥ff Hb = Trigonotis peduncularis (Trev. ) Benth. ex Baker et Moore
Boraginaceae [H 4L Lithos permum arvense L.
By Bothriospermum zeylanicum (J. Jacq. ) Druce
B L Bothriospermum chinense Bge.
5 o BB KA Murdannia triquetra (Wall. ex Clarke) Bruckn.
Commelinaceae I fify Commelina communis L.
JEAER} FTHiAE Calystegia hederacea Wall.
Convolvulaceae
ZERiR Vi SiE Veronica undulata Wall.
Plantaginaceae EVR (R3340 Veronica persica Poir.
Lg B Veronica peregrina L.
YEULYH Veronica polita Fries
B[S SX) Plantago virginica L.
ZET Plantago asiatica 1.
R ELR SR L Mazus pumilus (N. L. Burman) Steenis
Mazaceae
iR} =R Alternanthera philoxeroides (Mart. ) Griseb.
Amaranthaceae INBE Chenopodium fici folium Smith
B Chenopodium album 1.
ARk ok Stellaria media (L. ) Villars.
Caryophyllaceae A I Silene conoidea 1.
s 2 3€ N ED) Myosoton aquaticum (1. ) Moench
HH- Cerastium arvense subsp. strictum Gaudin
gl Arenaria serpyllifolia 1.
RAE} fifi B Sclerochloa dura (1..) Beauv.
Poaceae L B Polypogon fugaxr Nees ex Steud.
HoR Poa annua L.
B et ey Phleum paniculatum Huds.
B Phalaris arundinacea L.
P Phragmites australis (Cav. ) Trin, ex Steud.
T XL B Elymus kamoji (Ohwi) S, L. Chen
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Table 1(Continued)

B4

T3

FT 4

Family Common name Scientific name
Pt Echinochloa crus-galli (1..) Beauv.
ek Bromus japonicus Thunb. ex Murr.
[l Beckmannia syzigachne (Steud.) Fern.
LSS Avena fatua 1.
KHEEF IR Alopecurus myosuroides Huds.
H A F Z IR Alopecurus japonicus Steud.
IR Alopecurus aequalis Sobol.
WA Aegilops tauschii Coss.
K2R B3-S Pinellia ternata (Thunb. ) Breit.
Araceae
TEARR} S Sugea Lobelia chinensis Lour.
Campanulaceae LA Pseudognaphalium af fine (D. Don) Anderberg
AR FEE R Lysimachia candida Lindl.
Primulaceae
PEELR} T Galium spurium L.
Rubiaceae
T AER PR Rorippa indica (1..) Hiern
Brassicaceae INE BT Erysimum cheiranthoides 1.
BLMAT 3R (R3%) Lepidum didymum L.
IR Descurainia sophia (L..) Webb ex Prantl
KT Cardamine hirsuta L.
* Capsella bursa-pastoris (Linn. ) Medic.
i Brassica juncea (L. ) Czernajew
HRB ST Viola philippica Cav.
Violaceae
e AL KFE Qenanthe javanica (Bl. ) DC.
Apiaceae i R Cnidium monnieri (L. ) Cuss.
A LR L LA Geranium carolinianum L.
Geraniaceae
HAR ENT Cayratia japonica (Thunb. ) Gagnep.
Vitaceae
3F AR Youngia japonica (1..) DC.
Asteraceae b/ & Taraxacum mongolicum Hand. -Mazz.
T E Kk Sonchus oleraceus L.
T Lapsanastrum apogonoides Maxim.
TR Lxeris polycephala Cass.
Lipilila Ixeris japonica (Burm. F.) Nakai
A B Hemisteptia lyrata (Bunge) Fischer C. A. Meyer
—AEE Erigeron annuus (L. ) Pers.
e (2250 Erigeron bonariensis L.
Lz Cirsium arvense var. integrifolium C. Wimm. er Grabowski
VL Bidens pilosa L.
5'a Artemisia argyi Levl. et Van.
JEIERE AT Salvia plebeia R. Br.
Lamiaceae R Lamium amplexicaule L.
RELRL M7 Cyperus rotundus Rottb.
Cyperaceae
N TR Humulus scandens (Lour. ) Merr.
Cannabaceae
Vag s HEH Allium macrostemon Bunge

Amaryllidaceae
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4R 1 Table 1(Continued)
P4 I T4
Family Common name Scientific name
e FLARIA Polygonum per foliatum L.
Polygonaceae a3 Polygonum orientale L.
R psnt Polygonum lapathi folium L.
BRI Polygonum lapathi folium L. var. salicifolium Sibth.
X3 Polygonum divaricatum L.
Ik Polygonum aviculare 1.
BEHEBEHD) Fallopia convolvulus (L.) Love
PR AR Rumex dentatus L.
REEZEGEE) Polygonum viscosum Buch. -Ham. ex D. Don
TR VYA B g 5 Vicia tetrasperma (L. ) Schreber
Fabaceae Ko B His Vicia sativa L.
INELSE Vicia hirsuta (L.) S. F. Gray
S A B Vicia cracca L.
RS Medicago polymorpha L.
LN Glycine soja Sieb. et Zucc.
EHEF AT Ranunculus sceleratus L.
Ranunculaceae EEY:) Ranunculus japonicus Thunb.
[ElEE Ranunculus chinensis Bunge
NS RERGES Equisetum ramosissimum Desf.
Equisetaceae
KR ERES Euphorbia helioscopia L.
Euphorbiaceae
Rt NS Potentilla chinensis Ser.
Rosaceae i Duchesnea indica (Andr. ) Focke
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Table 2 The relative abundance of major weed species in wheat fields along the middle and lower Yangtze River

S5 bR — RN / % Relative a?mnAd‘ance _ 2}%%1{)5
Weed M A D0 g mm wE O g M e >ii%ﬁifgiw
species Chuzhou Hefei cheng Suzhou Fuyang Huai’an gang Xuzhou Jingzhou Xiaogan yang abundance

Bk 15.18  6.68 1.93  13.02  14.34  9.67 15.98  20.14 20.27 14.50 28.85 14. 60
HAF 2 1) 17.95 29.93  34.62 0. 00 2.23  19.50 13.76 2. 36 0. 00 4.17 5.73 11. 84
FHFEIP 17.99  13.41  17.28 1. 06 7.02  9.35 14. 95 18. 00 0. 00 2.16 0. 24 9,22
[ 15.85 21.12  29.09 0. 00 4.37  10.96 2.37 0. 65 4. 95 2. 39 5. 54 8. 84
LBk 2.98  3.65 1. 48 0. 47 1.04  30.64 9.07 9. 94 7.57 4,01 12.78 7. 60
e 3.39 1.68 0.00  27.86  20.15  0.00 0. 00 1.13 7. 44 3.84  11.97 7.04
I Sk iy 4,94  3.81 3.32 0. 91 3.27 1.17 1. 96 10. 15 0.91 4.71 1121 4.21
Fla R 0.00  0.50 0. 57 0. 20 0.60  1.09 0. 00 0.00 24.39 17.09 0. 00 4. 04
FATHIA A 24N 1.85 2. 44 0. 00 9. 60 7.06 0. 37 1. 48 1.34  10.90 0.76 4.70 3. 68
SRtk 2 0.00  0.00 0.00  18.06  14.57  0.00 0. 00 4. 67 0. 00 0. 00 0. 00 3. 39
i E 0.00  0.00 0. 00 0. 69 0.00  6.71 16. 84 6. 06 0. 00 0. 00 0. 21 2.77
* 0.23  0.36 0. 00 2. 06 0.27  3.74 3. 84 4. 31 1. 11 3.34 1.11 1. 85
FL3 2.26 0. 00 0. 00 3. 49 8.73 0. 00 0.29 0. 69 1.35 0. 54 1. 30 1.70
K 0. 41 1.09 0. 00 0. 20 0.51  0.61 1. 06 0. 87 0.15 9.98 1.98 1.53
FRIRE 0.00  0.00 0. 00 5.83 0.31  0.23 2.68 4. 64 0. 00 0. 00 0. 35 1.28
e 1.08  0.00 0. 00 1. 67 0.00  0.00 0. 00 8.02 0. 00 0. 00 2.43 1. 20
YEUEL 0.17 0. 00 0. 00 1.79 4,79 0. 00 0. 00 0. 00 0.72 5.16 0. 38 1.18
FIwiAE 1. 20 0. 98 0. 00 1. 86 5. 81 0.19 2.14 0. 37 0.15 0.21 0. 00 1.17
fo S B 0.00  0.00 0. 60 0. 00 0.00  0.00 0. 00 0. 00 7.27 3.19 1. 30 1.12
#i 1. 50 1.08 0. 00 0. 42 0.52  3.30 1.76 0.16 2.42 0. 54 0. 00 1. 06
LH 0.18  0.31 0. 00 0. 00 0.00  0.00 0. 00 0. 00 3.47 7.10 0. 00 1.00
S REE 0.39  1.07 0. 37 0. 00 0.00  0.38 0. 52 0. 22 1.12 5. 25 1. 39 0.97
K 0.23  0.95 6.16 0. 00 0.00  0.00 0. 00 0. 00 1. 26 0. 00 0. 43 0. 82
e 0.24  0.18 0. 00 0. 00 0.29  0.37 4.93 0. 00 0. 00 0. 00 0. 00 0. 55
KHEFIR 0.00  0.00 0. 00 3.98 1.56  0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 50

1) AU A RS =0. 5 B4R,

Only weeds with an overall relative abundance=0.
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are listed in the table.
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Table 3 Species diversity of weed communities in wheat fields along the middle and lower Yangtze River

i1 [X. Yk Fw R FARIGEL A ARFE AL B e
Location Species richness Shannon-Wiener index Simpson’s index Evenness index
A Hefei 42 1. 83 0.73 0. 49
H I Xuancheng 17 1. 34 0. 68 0. 47
5 Suzhou 29 2.12 0. 83 0. 63
EL Fuyang 26 2.37 0. 88 0.73
M Chuzhou 35 2.05 0. 82 0. 58
%)% Xiaogan 39 2. 64 0. 88 0.72
FHHM Jingzhou 27 1. 97 0.78 0. 60
FE[H Xiangyang 30 2.23 0. 82 0. 66
% =~ Lianyungang 22 1.87 0.78 0. 61
WEZ¢ Huai’an 22 1. 68 0.76 0. 54
I Xuzhou 28 2. 05 0. 81 0. 62
25 BBEAERAERERU s o )
= = V 3 s N TLBHUT (Xinyi, Ji
HRHE AN 22 FEL 2% 50 4L R (DL 7 T LK Wﬁﬁ (roneciao, Anhui
s . e g, N N N LI EBM (Pizhou, Jiangsu)
T AR T i 3t X A2 F 2% e e A 9 LRI 2 o 7 A4 XK AL JFEEK (Lianshui, Jiangsu)
e . e . N H:W“Eif (Jcl}awang, Jiangsu)
(B D, T ondbitE =i T2 BRI DA g b #) 4 T (Cranyn, Tiangs)
N e LHE Donghai, Ji
L X B BB TIT A B B 5 T B BRI A1) TS e g
e . N JL77#£ 7 (Guannan, Jiangsu)
Y Ny G RE W& L N o = o N e | L N A= g%gé gingshangkAzhl})i)
fil 5 ingquan, Anhui
pas b s 5 JLEX . V] ZZHH (Taihe, Anhui
W KA T IR P B b4 FEBH T A% R X IV AL R e o)
BB BRI S B4R VLA M R 22 FRER ot Aot
Y e P ~ e T 2R K (Tianchang, Anhui)
DUNE B DG I Z A KFE MR X 244"l (Guangde, Anhui)
5 N N w N — ZAE M (Xuanzhou,Anhui)
JVLEZR B, MR A A B ot S AN ZMOIPG (Feixi, Anhui)
L1 A FH (Fengyang, Anhgl)
DAY AR RS S B A 26 5T A s 1l 4% M AN (Xlomgsion. Trabei
= > o7 24 N WL EL3 (Yicheng, Hubei
M X L R 25 5o DX I TR R 2 A micrn Exzzozﬁfng,‘;;;fizei)
e Skt Ll N S TN ~ (Anlu, Hubei )
I ZR B DARE T i A B2 Sy R B AR L, R A i WL (Honghu, Hubei)
=N = e e W4t/ %2 (Gong’an, Hubei)
R RABHA R H AT A2 O 218 B8 2 5K B G, i)
TSN S e e K Changfeng, Anhui
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