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Current status and distribution patterns of invasive plants in wetlands of
Tianjin City, northern China

Liu Yimeng Cheng Rui Yang Lijuan Yang Xiaoli Ma Zhibin Wang Dazhi Li Hongli
(School of Ecology and Nature Conservation, Key Laboratory of Ecological Protection in the Yellow River Basin of National

Forestry and Grassland Administration, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The study aims to clarify the current situation and distribution pattern of invasive
plants in wetlands of Tianjin City, northern China as well as to prevent and control the invasion of invasive
plants in wetlands in Tianjin City. The research can provide a solid theoretical basis for protecting the
biodiversity of wetlands in Tianjin City and maintaining ecological security. [Method] Based on field
surveys and literature, this study used ArcGIS 10.7 and gephi0.10.1 software for graphic to systematically
analyze the species composition, life form, origin, invasion level and distribution patterns of invasive alien
species in wetlands of Tianjin City. [Result] (1) There were 103 species of invasive plants in wetlands of
Tianjin City, belonging to 22 families and 67 genera. From the classification point of view, the invasive
plants were mainly from Asteraceae (36.89%), followed by Amaranthaceae (13.59%), Gramineae (10.68%),

and Leguminosae (6.80%). The invasive plants were mainly from herbaceous plants, accounting for 96.12%
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of the total invasive plant species. In terms of geographic origin, invasive plants from the Americas were the

most abundant (60.19%). Among the invasive alien plants, there were 19 species of Level 1 (malignant

invasive plants), accounting for 18.45% of the total. There were 21 species of Level 2 (serious invasive

plants), accounting for 20.39% of the total. (2) Wetland invasive plants were more distributed in Jizhou and

Baodi Districts, with 64 and 61 species’ than Hedong District, which had the least number of invasive plants,

with 1 species. [Conclusion] Wetlands of Tianjin City are invaded differently in different areas, presenting

many kinds of species and relatively serious invasions in some area. We should strengthen the supervision of

American, herbaceous and Asteraceae exotic plants to reduce the expansion spread and harm. At the same

time, it can protect the stability and biodiversity of wetland ecosystems.

Key words: Tianjin City; wetlands; alien invasive plants; status of invasion; distribution patterns
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Fig. 1

Survey site distribution of alien invasive plants in wetlands of Tianjin City
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Tab. 1 Invasive plants in wetlands of Tianjin City

Hfh BT 4 BB ERR ONESEK|| WA BT 4 BoOES AEE MRS
ACEHE/ Plantago virginica ERRN B 4EEEA 3 ||[MEAME Galinsoga quadriradiata  HR EW —HEAREA 2
KIE®E  Cabomba caroliniana IR B BEETA 1 || ¥ Erigeron anmuus SRt EW —EERA
BB Euphorbia maculata KEkl EM —FERA 4 ||[TEHETSE Sonchus asper %k B —FERE 4
WRKEL  Euphorbia dentata RERE EM —FAEEER 3 JREL Ambrosia artemisiifolia  5F} FM —FAEREE 1
WBYSE Euphorbia hypericifolia KR 2 —FARER 3 Eit 4858 Symphyotrichum subulatum 5%} EM —EAEEA
KM Euphorbia nutans KERE 6 —FERAR 3 || KRREEE Sonchus brachyotus %k B —EAERE 4
KR Cannabis sativa RERE T —HEERR 4 P85 Coreopsis tinctoria %R FW —HAEER 5
BB Amorpha fruticosa SROEM R 5 #1015  Flaveria bidentis %k EM —EAEEA
il Robinia pseudoacacia 2R EM FFAR 4 RL&MNE Rudbeckia hirta ik EW ZHAEER S
EZEME  Trifolium repens TR M ZEERA 2 ||[RBK Carpesium abrotanoides %kt WM BHEERA 5
®HIE  Medicago sativa RO BEERAR 4 ||[TIHH Tagetes erecta SRt EM —EERA 4
HAME  Melilotus suaveolens SR KM CEAERA S 4 ||BFBE Lactuca serriola HiF Wl — A 5
FET  Medicago polymorpha SR WM ZEERER 4 6% Rudbeckia laciniata %R FWM ZHEAER 5
FIEE AN Melilotus albus SR AR 4 & fi Eclipta prostrata %k EM —EEEA 4
ZACAE Lolium multiflorum AARE B ZHEERR 4 |MELBE Gaura parviflora BINESERE EW —AEERA 2
MBS Bromus catharticus RAR M —EEREA 2 ||EWARE Oenothera speciosa ISR SR CHEAER S 2
MER Arrhenatherum elatius RARE WMl —FERA 5 WiBkE  Oenothera lindheimeri  MIMHSERE EP —FAERA 2
aF Sorghum halepense ARAEF W ZHEEEE 1 FMHE  Parthenocissus quinquefolia W% R £ KFEA 5
WA Aegilops tauschii FAR W —4EEsA 2 || KIER Rhus nphing BB EM A 5
PR Cenchrus echinatus RARE EWM —FAEREE 2 2F%  Datura stramonium piikes T — AR 2
PI#E  Avena fawa RAR B —FERA 2 |5 Physalis angulata it W —FEREE 4
ik Secale cereale AAR UM —FEEREA 5 ||BHE N Daucus carota SRR WM CEEEREA 2
WEE  Lolium perenne AAR B ZEAREA 4 || KBRS Ammi majus IR WM —AEEEA S
HIEKE  Spartina alterniflora AAR EM ZEERA 1 ||RFFM Phyolaccaamericana  TARERE  EW BEEEER
Y4 Buchloe dactyloides AARE EM ZEATER 5 JERAMMATIE Lepidium virginicum TR EW ZEAERER S 2
JRIK Sicyos angulatus HIER B —EAREA 2 ¥ Capsella bursa-pastoris ~— TFER Wl ZHEERA 4
T R Abutilon theophrasti MR W —FEEER 3 WACMATSE Lepidium densiflorum TR B CEAEREAR S
YPPG)KE  Hibiscus trionum MR BN AR 4 PIRIESE  Rorippa amphibia TR RN —EAEER 3
HH  Zinnia elegans Bk OB —EAERA 4 ||BIKE Agave sisalana KRIT&R B ZHAERE 5
JEE®E Xanthium chinense R EM —EAERA 3 |l Amaranthus spinosus iR} EW —EERA 1
KIRHE  Bidens frondosa HEEOEM —EAERER REW Amaranthus retroflexus  ViF} FW —HAER
YLURE  Bidens bipinnata R OEM —EAREA 3 SRV Amaranthus viridis R e —FEEEA 2
NEE Erigeron canadensis R EM —EAERA 1 ||SEE Amaranthus hybridus iR} B —FERE 2
% Helianthus tuberosus R RN ZEAREER S KW Amaranthus palmeri e FW —HAER
YEFE Bidens pilosa R M —EEAERAER /NEE Chenopodium ficifolium — ViFt EM —FEEER 5
=ZM IR Ambrosia trifida R ORI —HEREER B RYET B Alternanthera philoxeroides WiF EM ZEAREL 5
=W 5B Bidens pilosa HEEOEM —EAERER MISkSE  Amaranthus blitum e FEW —HEEER 2
i1 A SE Taraxacum officinale R TN BEEREER 4 JRICEE  Chenopodiastrum hybridum ViRt R —FEAEA 2
BKHEH Xanthivm strumarium italicum 5Bt B —FERA 2 ||KGHE  Owbasis glauca iR} W —FEREE 4
VA E Erigeron sumatrensis HELOEM ZEEAERAR KR Amaranthus tuberculatus ik} FW —HAEER 3
HEE  Lactuca serriola R BN —EAEEA 5 AW Amaranthus polygonoides Wik EM —EFEAEEA 3
&% Coreopsis basalis R ORI —HEEER S ) Amaranthus tricolor A W —FAEREA 4
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Tab.1 (continued)

Pifh P14 ROBRHL ARRWEL AR R BT 4 BoOER ERE RS
SI-4:79%  Coreopsis lanceolata %%t FEW —IFERA 3 |H6ET Amaranthus blitoides FTR} EM —FARA 4
N | Gaillardia pulchella SRR —AEERA 5 ||BMEL Ipomoea purpurea  FEAER M —FEARA 1
FIACHARE  Elephantopus tomentosus %%t % BAEAERA 50| Ipomoea nil RETERE M R 2
REH Centaurea cyanus wAE B EERA 5 |BMEL Ipomoea nil TER  EM AR 2
B Cosmos bipinnatus SRR —AEERA 4 |BsT Cuscuta chinensis ~ WEAERL L —HARA 5
=t Sonchus oleraceus HR BN CAERRA 4 ||HARLT Cuscutajaponica  WEAERL W —HEARA 5
KIGHEB 15 Tragopogon dubius wAEL WM EERA 3 |EEN Papaver rhoeas BER W —EERA 5
MIEREE  Bidens subalternans SRR —AEERA 5 |JMIR¥E  Eichhornia crassipes WAL M FKEAK 1
KAUCENH  Coreopsis grandiflora %R F BIEERAE 5 |BEW Iispseudacorus  TREEL KM BEERA 5
5 Galinsoga parviflora HE RN ARAA 2

b

| '
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Fig. 2 Species composition (a) and life form (b) proportion of invasive plants in wetlands of Tianjin City
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Fig. 3 Proportion of life forms of invasive plants in wetlands of various districts in Tianjin City
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