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Abstract: To clarify the species composition and community characteristics of weeds in soybean fields
across Inner Mongolia Autonomous Region, a comprehensive and systematic investigation was con-
ducted on weed species and community structure at 32 sampling sites in major soybean producing
regions of Inner Mongolia, and the community diversity and similarity were also analyzed. The results

showed that a total of 63 weed species belonging to 57 genera in 21 families were found in the major
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soybean producing regions of Inner Mongolia. The 21 families include Asteraceae family (nine genera
and 14 species), Poaceae (11 genera and 11 species), Fabaceae (six genera and six species), and Polygo-
naceae (five genera and five species), Rosaceae (three genera and four species), Amaranthaceae (three
genera and three species), Convolvulaceae (three genera and three species), Malvaceae (three genera
and three species), Lamiaceae (two genera and two species), and the remaining 12 families including
Plantaginaceae, Solanaceae, and Equisetaceae (each represented by one genus and one species). Ama-
ranthus retroflexus, Chenopodium album and Echinochloa crus-galli showed relatively high abundance,
making them the dominant weeds in the major soybean producing regions of Inner Mongolia. The
Orogen Autonomous Banner of Hulunbuir City exhibited the highest weed species richness, Simpson
dominance, and Shannon-Wiener diversity indices, with values of 44, 0.918, and 3.030, respectively.
The Songshan District of Chifeng City exhibited the highest Pielou evenness index of weed communi-
ties, at 0.846. The weed communities in the seven major soybean producing regions of Inner Mongolia
could be classified into six groups. Among them, the weed community structures in Songshan District
of Chifeng City and Horqin District of Tongliao City were clustered into one group with the highest
similarity, while the weed community structures of remaining five major soybean producing regions
each formed an independent group.

Key words: Inner Mongolia; soybean field; weed; biodiversity; community structure; similarity; domi-
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Table 1 Weed species composition and infestation status in major soybean production regions of Inner Mongolia

Zen [ ARSI [HEEE AAXSSE [ e

XS A2

& Ji IREfh 4 = Field Relative Field Relative %53 R Relative
Family Genus Species No. of frequency/ frequency/ uniformity/ unifor-  Field Relative  abun-
weeds % % % mity/%  density density/% dance/%
AR &R INER 47 9.68 0.94 9.68 0.88 1.52 0.81 0.88
Asteraceae Erigeron E. canadensis
CHIE wH 100 25.81 2.50 25.81 2.36 3.23 1.72 2.19
Xanthium X. strumarium
WAE AR 56 3.23 0.31 3.23 0.29 1.81 0.96 0.52
Taraxacum  T. mongolicum
i )& LR 61 2258 2.19 32.26 2.95 1.97 1.05 2.06
Cirsium C. arvense var.
integrifolium
PN 6 3.23 0.31 321 0.29 0.16 0.10 0.24
C. japonicum
) KAFE 10 6.45 0.62 6.45 0.59 0.32 0.17 0.46
Artemisia A. sieversiana
35E 58  19.35 1.87 19.35 1.77 1.87 1.00 1.55
A. argyi
Equra 48 129 1.25 12.90 1.18 1.55 0.83 1.09
A. mongolica
WA 116  16.13 1.56 16.13 1.47 3.74 2 1.68
A. annua
FBEE A 9 3.23 0.31 3.23 0.29 0.26 0.14 0.25
Galinsoga  G. parviflora
wERRE O KREWEESR 12 3.23 0.31 9.68 0.88 0.39 0.21 0.47
Sonchus S. brachyotus
WESK 146  41.94 4.06 41.94 3.83 471 251 3.47

S. oleraceus
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Zehi (UG AHXHBEE  HEEEE AR W XS AXE

B J& IREfh 4 HE Field Relative Field Relative % 2R Relative
Family Genus Species No. of frequency/ frequency/ uniformity/ unifor-  Field Relative  abun-
weeds % % % mity/%  density density/% dance/%
R 2 6 3.23 0.31 3.23 0.29 0.19 0.10 0.24
Kalimeris K. indica
RAEFRE  RRAEE 18 3.23 0.31 3.23 0.29 0.58 0.31 0.31
Bidens B. frondosa
ARAEL MR gl 726 93.55 8.75 94.62 8.65 2342 12.50 9.97
Poaceae Echinochloa E. crus-galli
OEE R 78 9.68 0.94 9.68 0.88 2.52 1.34 1.05
Digitaria D. sanguinalis
mERE B 264  64.52 6.25 66.67 6.10 8.52 4,54 5.63
Setaria S. viridis
P B 21 9.68 0.94 9.68 0.88 0.68 0.36 0.73
Elymus E. dahuricus
MK i3 5 3.23 0.31 3.23 0.29 0.16 0.09 0.23
Avena A. fatua
EHE B 7 3.23 0.31 3.23 0.29 0.23 0.12 0.24
Koeleria K. macrantha
R 6 3.23 0.31 3.23 0.29 0.19 0.10 0.24
Calamagrostis  C. epigeios
RE®ER REE 24 6.45 0.62 6.45 0.59 0.77 0.41 0.54
Chloris C. virgata
e B 7 3.23 0.31 3.23 0.29 0.23 0.12 0.24
Panicum P, bisulcatum
P EX A 5 3.23 0.31 3.23 0.29 0.16 0.09 0.23
Leymus L. chinensis
FiER P 2 3.23 0.31 5.38 0.49 0.06 0.03 0.28
Phragmites P australis
SRk WK PR MR 8 3.23 0.31 3.23 0.29 0.26 0.14 0.25
Fabaceae Lespedeza L. davurica
KGJE LS NS 220 38.71 3.75 38.71 3.54 7.10 3.79 3.69
Glycine G. soja
HTEE LWHTE 5 3.23 0.31 3.23 0.29 0.16 0.09 0.23
Medicago M. sativa
FAWE  RARE 6 3.23 0.31 3.23 0.29 0.19 0.10 0.24
Melilotus M. officinalis
Wgis s i 64  16.13 1.56 23.66 2.16 2.06 1.10 1.61
Vicia V. sepium
ERRE O HFER 13 3.23 0.31 3.23 0.29 0.42 0.22 0.28
Trifolium T. lupinaster
2kl wWER e 208  38.71 3.75 38.71 3.54 7.10 3.79 3.69
Polygonaceae Polygonum  P. aviculare
B E BEH 10 6.45 0.62 6.45 0.59 0.32 0.17 0.46
Fallopia F convolvulus
i ERy 42 9.68 0.94 9.68 0.88 1.35 0.72 0.85
Rumex R. crispus
e Ho 95  22.58 2.19 23.66 2.16 3.06 1.64 2.00
Persicaria P. maculosa
K2R X3 8 3.23 0.31 3.23 0.29 0.26 0.14 0.25
Koenigia K. divaricata
TR Zhikm WRERR 52 9.68 0.94 9.68 0.88 1.68 0.90 0.91
Rosaceae Potentilla P, supina
e 10 6.45 0.62 6.45 0.59 0.32 0.17 0.46
P, chinensis
WerRi)®  LLAERCT R 6 323 031 3.23 0.29 0.19 010 024
Filipendula F. palmata
FBRIEE YR 7 3.23 0.31 3.23 0.29 0.23 0.12 0.24
Sibbaldianthe S. bifurca
PR g SAETE 1197  93.55 9.06 92.47 8.46 38.61  20.60 12.71

Amaranthaceae Amaranthus  A. retroflexus
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L Zehi [HIEBEE AHXPARE SRR ARXSIEE [ XS AR
B Ja& IREfh 4 = Field Relative Field Relative 5 R Relative
Family Genus Species No. of frequency/ frequency/ uniformity/ unifor-  Field Relative  abun-
weeds % % % mity/%  density density/% dance/%
)% % 841  93.55 9.06 89.25 8.16 2713 14.48 10.57
Chenopodium C. album
kR Wik 10 3.23 0.31 3.23 0.29 0.32 0.17 0.26
Bassia B. scoparia
AL s JufarEE 147  35.48 3.44 4731 433 474 2.53 3.43
Convolvulaceae Merremia M. sibirica
TEAE)E HiEfE 24 9.68 0.94 17.20 0.29 0.77 0.41 0.55
Convolvulus C. arvensis
RETI/  RELT 33 968 0.94 12.90 1.18 1.06 057 09
Cuscuta C. chinensis
HRZER} i TRTJRR 75 29.03 2.81 36.56 3.34 2.42 1.29 2.48
Malvaceae Abutilon A. theophrasti
BR2E)E kS 3 14 6.45 0.62 6.45 0.59 0.45 0.24 0.49
Malva M. verticillata
var. crispa
AKIESE U] 115 3226 3.12 30.11 2.75 3.71 1.98 2.62
Hibiscus H. trionum
JBIER AKIRE R K 68  19.35 1.87 19.35 1.77 2.19 1.17 1.61
Lamiaceae Amethystea  A. caerulea
whEE SR 17 6.45 0.62 6.45 0.59 0.55 0.29 0.50
Leonurus L. japonicus
KAy ZEHTE R 42 16.13 1.56 16.13 1.47 1.35 0.72 1.25
Plantaginaceae Plantago P. asiatica
Pz pililes ¥k 5 6.45 0.62 9.68 0.88 0.16 0.09 0.53
Solanaceae Solanum S. nigrum
AE AR ;] 196  35.48 3.44 35.48 3.24 6.32 3.37 3.35
Equisetaceae  Equisetum  E. arvense
R LR 2iEmsE R 81  16.13 1.56 16.13 1.47 2.61 1.39 1.48
Geraniaceae  Geranium G. sibiricum
i Rk DUEE S 72 2581 2.50 25.81 236 232 1.24 2.03
Portulacaceae Portulaca P, oleracea
AR HLE)T Bk 45 3.23 0.31 3.23 0.29 1.45 0.77 0.46
Caryophyllaceae Stellaria S. media
PN gis B 107 16.13 1.56 18.28 1.67 3.45 1.84 1.69
Euphorbiaceae Acalypha A. australis
PR WHER HS ORI 27 3.23 0.31 3.23 0.29 0.87 0.46 0.36
Cyperaceae Cyperus C. microiria
I By AR MEEf ) PgERE 41 12.90 1.25 12.90 1.18 1.32 0.71 1.05
Commelinaceae Commelina  C. communis
FIESR TR THEX 4 3.23 0.31 3.23 0.29 0.13 0.07 0.23
Lythraceae Lythrum L. salicaria
KRR PNVES Kk 40 6.45 0.62 6.45 0.59 1.29 0.69 0.63
Cannabaceae  Cannabis C. sativa
TFAEE FER)E TR F 17 3.23 0.31 3.23 0.29 0.55 0.29 0.30
Brassicaceac  Rorippa R. palustris

ST R F 72 X LR R AR 4G B e A
1 A e g K, AHXT 8 32 5390 R 35.25% . 19.70% Fil
11.92%, RAFIZE IR i fe kK, A3 B R
12.50% , Hoyk AR 55 AN N 4.54% , TERk:
BB T R A e A K, A % B TR 20.60% , 22 IR
2 K 14.48%, HFHAE LI E S R A R R, M
XTI R 2.51% , HLUR N TR AE 5 Artemisia annua , FH
X5 B R 2.00% o A=A 38 B R I A R 2 SR O

| H X BRE 4 R 9.06%, BR YK 22, AH XA BEE Sy
8.75% (£ 1),
23 AERHAREFFREAEEZLEN

WS RN K E = KA A A — i 22
o PR G IR OR G 3 X AR A 36 Fh, I
FRAE RIS 22 B i, M 32.37% , Bk 22 FIXT 2 T
$429.20%. WA DR HL = A i R 0 3277 X A4 L
A28, Foh A T R R R BRI AR X 2 A
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DUJR T o] 28 R 52 = = X A o 17, Hovp e A
U L R B DAY Z R, 4R 53.14%
37.74% .29.08% F1126.83% ; "FAE DR T SME K H IR
R G 7= X 2 A 44 Fh, SOBCOE 2 AR B4 AHDG
LR, 2 )M 39.19% . 29.52% F11 27.56% ; WA

DURTT S 138 FLIR BRI A TR W 377 X e Ay
28 i, OB TG (EE RN A X 2 B, 43 R
46.38% .41.519% F133.83%., RGN LI IX FIEIL T
BHRID X R 7= X5 5IAG 12 F00F 178, ks
T LR AT 2 A L 43 00 48.14% .44.78%
F151.43% LA} 44.60% .39.95% F145.66%(F2) .

R2 ARHREFFREENENSE

Table 2 Relative abundances of weed in major soybean producing regions of Inner Mongolia %o
wegem IF-4¢ D1 JK 17 Hulunbuir City ARl ‘J‘ﬁhﬂ"‘ﬁi
et AR e A SUIRERER LR FRICR

S Ulanhot City, FLfETT WIS I JRFIAMC Sonashan  Horgin

Weed species Xing’an ’ Zhalantun  Arong Orogen Morin Dawa Daur D1§tHCt, D1str1.ct,

League City Banner Autonomous Autonomous Chlfeng Tonghao

Banner Banner City City

HL Echinochloa crus-galli 29.20 19.12 37.74 27.56 33.83 51.43 45.66
#Z Chenopodium album 32.37 38.34 29.08 29.52 41.51 44.78 39.95
I Digitaria sanguinalis 18.43 0.00 0.00 0.00 0.00 0.00 0.00
JKIHE Amethystea caerulea 13.24 13.49 0.00 2.49 0.00 0.00 0.00
ST Amaranthus retroflexus 20.83 49.99 53.14 39.19 46.38 48.14 44.60
W Setaria viridis 24.93 19.18 8.11 14.23 20.87 20.44 10.53
S Artemisia mongolica 3.85 6.74 9.95 2.93 0.00 0.00 0.00
KHFE Artemisia sieversiana 3.04 0.00 0.00 2.25 0.00 0.00 0.00
M JiE4e Convolvulus arvensis 3.98 5.41 0.00 2.20 0.00 11.04 6.71
JE B ¥ Chloris virgata 3.57 0.00 0.00 2.05 0.00 0.00 0.00
I Artemisia argyi 5.55 5.60 0.00 7.53 0.00 0.00 0.00
T K Abutilon theophrasti 11.81 7.11 0.00 7.43 4.93 31.70 18.83
AL B Merremia sibirica 10.88 5.04 15.98 6.99 11.96 0.00 9.20
KB4 B2 Sonchus brachyotus 4.10 0.00 0.00 0.00 0.00 12.04 0.00
W& Bfi 5 Commelina communis 4.64 0.00 0.00 6.60 0.00 23.07 21.46
BRUSE Acalypha australis 10.08 6.37 0.00 6.89 0.00 0.00 15.38
HASHORIBRE Cyperus microiria 6.64 0.00 0.00 0.00 0.00 0.00 0.00
WYV IR Hibiscus trionum 9.93 6.19 20.80 4.30 6.06 0.00 8.14
F3 Persicaria maculosa 6.09 12.71 10.91 6.65 0.00 0.00 0.00
LT Portulaca oleracea 10.34 6.37 9.68 4.89 431 12.36 18.70
W% Galinsoga parviflora 4.25 0.00 0.00 0.00 0.00 0.00 0.00
T2 Lythrum salicaria 3.04 0.00 0.00 0.00 0.00 0.00 0.00
e Polygonum aviculare 14.06 5.60 26.83 8.36 8.26 0.00 0.00
WE#E Panicum bisulcatum 0.00 6.74 0.00 0.00 0.00 0.00 0.00
X3% Malva verticillata var. crispa 0.00 6.15 0.00 1.86 0.00 8.74 0.00
MALHAR T Lespedeza davurica 0.00 6.93 0.00 0.00 0.00 0.00 0.00
#2538 Fallopia convolvulus 0.00 5.60 0.00 0.00 3.02 0.00 0.00
B2 Potentilla chinensis 0.00 11.78 0.00 0.00 0.00 0.00 0.00
TH Xanthium strumarium 3.28 12.75 0.00 4.89 10.31 0.00 4.24
e %% Solanum nigrum 0.00 6.00 0.00 0.00 2.87 12.62 13.68
N33 Koenigia divaricata 0.00 6.93 0.00 0.00 0.00 0.00 0.00
Kk Cannabis sativa 0.00 5.78 0.00 3.22 0.00 0.00 0.00
THALE Artemisia annua 3.05 6.56 13.59 4.45 3.18 0.00 0.00
B3R Sonchus oleraceus 7.16 6.37 10.63 11.73 12.67 23.53 17.60
ZERI ¥ Plantago asiatica 6.76 6.15 9.48 1.95 0.00 0.00 0.00
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43R 2 Continued
ez A8 UL R 7 Hulunbuir City A T @ Trﬁ
P R D s o N e el
G EiEs Ulanhot City, FLEHENT BIAIE F1iAE #FAi  Songshan  Horgin
Weed species Xing"an ’ Zhalantun  Arong Orogen Morin Dawa Daur ~ District,  District,
League City  Banner Autonomous Autonomous Chifeng  Tongliao
Banner Banner City City
5’ Leonurus japonicus 3.05 5.00 0.00 0.00 0.00 0.00 0.00
THA=#53% Rorippa palustris 0.00 0.00 11.18 0.00 0.00 0.00 0.00
A BRARE Rumex crispus 0.00 0.00 10.50 2.59 4.01 0.00 0.00
YK 5 Glycine soja 3.05 0.00 12.00 18.37 13.84 0.00 8.67
[7)3# Equisetum arvense 0.00 0.00 10.39 10.27 23.80 0.00 0.00
WKW 3 Potentilla supina 3.98 0.00 0.00 2.40 4.96 0.00 0.00
YWl Elymus dahuricus 3.05 0.00 0.00 1.66 3.18 0.00 0.00
“EXT Leymus chinensis 3.05 0.00 0.00 0.00 0.00 0.00 0.00
I, Kalimeris indica 2.51 0.00 0.00 0.00 0.00 0.00 0.00
HYHi LI Vicia sepium 2.51 0.00 0.00 5.62 6.28 0.00 0.00
LR 1.97 0.00 0.00 10.76 3.86 0.00 0.00
Cirsium arvense var. integrifolium
FREE WS Geranium sibiricum 1.97 0.00 0.00 8.40 3.18 0.00 0.00
X563 Sibbaldianthe bifurca 0.00 0.00 0.00 2.30 0.00 0.00 0.00
HuJEk Bassia scoparia 0.00 0.00 0.00 2.44 0.00 0.00 0.00
J=E Phragmites australis 0.00 0.00 0.00 1.71 0.00 0.00 0.00
$ 22 Cuscuta chinensis 0.00 0.00 0.00 5.13 2.80 0.00 0.00
LI FFE Filipendula palmata 0.00 0.00 0.00 1.91 0.00 0.00 0.00
Wi Avena fatua 0.00 0.00 0.00 1.51 0.00 0.00 0.00
YA KL Koeleria macrantha 0.00 0.00 0.00 2.30 0.00 0.00 0.00
3 Calamagrostis epigeios 0.00 0.00 0.00 1.91 0.00 0.00 0.00
W K BK Trifolium lupinaster 0.00 0.00 0.00 2.59 0.00 0.00 0.00
FARNBEL Bidens frondosa 0.00 0.00 0.00 2.15 0.00 0.00 8.40
KA Cirsium japonicum 0.00 0.00 0.00 2.25 0.00 0.00 0.00
INEEW Erigeron canadensis 0.00 0.00 0.00 3.57 6.02 0.00 0.00
SALHTE Medicago sativa 0.00 0.00 0.00 0.00 2.62 0.00 0.00
KR Melilotus officinalis 0.00 0.00 0.00 0.00 3.18 0.00 0.00
A Taraxacum mongolicum 0.00 0.00 0.00 0.00 5.99 0.00 8.17
B2k Stellaria media 0.00 0.00 0.00 0.00 6.13 0.00 0.00
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Wiener Z A48 B = , 4 3.030 5 1Ml AR W T A 1L IXC

K5 7= X AR V% 1) Shannon-Wiener 224445 i
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Table 3 Species diversity of weeds in major soybean producing regions of Inner Mongolia

YR Simpson Shannon-Wiener Pielou
DX 5k E{=53 PEFE TR ZHEETREL P RETR AL
Region Species richness Simpson’s Shannon-Wiener’s  Pielou evenness
index diversity index diversity index index
DA 1, 2% kG Ulanhot City, Xing’an League 36 0.910 2.814 0.785
A DR L 22 i 28 0.824 2.388 0.716
Zhalantun City, Hulunbuir City
A8 DL /R T o] S ke 17 0.872 2.377 0.840
Arong Banner, Hulunbuir City
A DR TSP E 4 A A 44 0.918 3.030 0.801
Orogen Autonomous Banner, Hulunbuir City
WAL DLIR T 54 338 PUIA R AR IR I 28 0.879 2.549 0.765
Morin Dawa Daur Autonomous Banner,
Hulunbuir City
JRIETTHALIIX Songshan District, Chifeng City 12 0.848 2.103 0.846
i1 Hi ARG X Horgin District, Tongliao City 17 0.847 2211 0.780
FRMETRA X
Songshan District, Chifeng City
BIHRRIX
Horgin District, Tongliao City
WA TURTH B 7K FLIA R /R IR B 1R IR
Orogen Autonomous Banner, Hulunbuir City
WA U /R T BT SR A
Arong Banner, Hulunbuir City
B4R TR T L= T
Zhalantun City, Hulunbuir City
ez B 5 22 YA
Ulanhot City, Xing’an League
R4S TR T SRAEH B G
Orogen Autonomous Banner, Hulunbuir City 0 5 10 15 20 25
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Fig. 1 Cluster analysis for weed communities in major soybean producing regions of Inner Mongolia
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L8N 32.37% IR 2 FAXF 28 29.20%. 1995 4F
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Table 4 Square Euclidean distance between weed communities in major soybean producing regions of Inner Mongolia

742 D1 /K i Hulunbuir City

ARUETTT SEIL TR

ML . PN
N N W X
b il i e SOTSICEHRHE PR
Roui Ulanhot City, FL==tiTh IS Oroqen H BT D"T‘%s. i‘“ D.":‘?“tl
cglon Xing’an Zhalantun Arong 4 Morin Dawa Daur 1S_ Tict, 1 r1.c >
. Autonomous Chifeng Tongliao
League City Banner Banner Autonomous Ci Ci
Banner ity ity
DLz IR B 2 AT 0.00 129.38 127.92 153.93 133.37 136.12  123.68
Ulanhot City, Xing’ an League
AR DR T L2 da il 129.38 0.00 114.32 166.14 132.54 117.68 11530
Zhalantun City, Hulunbuir City
I8 DUJR T B 24 e 127.92 114.32 0.00 149.99 108.98 128.04  99.45
Arong Banner, Hulunbuir City
AR DR TSR3 B IR TH 153.93 166.14 149.99 0.00 127.63 168.34  148.75
Orogen Autonomous Banner,
Hulunbuir City
IS DURTI SR FLIA /R 13337 132.54 108.98 127.63 0.00 117.66  98.77
EREYLS
Morin Dawa Daur Autonomous
Banner, Hulunbuir City
ARUETTRA L X 136.10 117.68 128.04 168.34 117.66 0.00  48.02
Songshan District, Chifeng City
WAL T RMRID X 123.68 115.30 99.45 148.75 98.77 48.02 0.00

Horgqin District, Tongliao City
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