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Species characteristics, life forms and flora of alien invasive plants
in the Yalu River estuary wetland
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"College of Agriculture, Liaodong University, Dandong , Liaoning 118003, China;
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Abstract: [ Aim]Due to its coast and border location, the Yalu River estuary wetland is highly susceptible to biological invasion.
This study aims to examine the invasive status of alien plant species in this area and provide a scientific basis for their effective man-
agement and decision-making within the estuarine wetland ecosystem. [ Method] We conducted field investigations and utilized phy-
togeographic methods, complemented by existing literature, to examine the species composition, origin, life forms, and dispersal
modes of invasion plants. [ Result] In the Yalu River estuary wetland, we identified 33 alien invasive species from 26 genera and 11
families. The Compositae, Leguminosae, and Amaranthaceae families were predominant, accounting for 57.57% of the total species.
These floristic families exhibited a global distribution pattern, while at the genus level, pantropical and global distribution was preva-
lent. The majority (51.52% ) of these species originated in America. Herbaceous plants constituted the dominant type (90.91%) ,
with ground bud and annual plants dominating the life form (87.87% ). Achenes were the primary fruit type (27.27% ). Self-propa-
gation and wind propagation were the main modes (63.63% ) of dispersal. According to the threat grade assessment, 39.4% of the
total species were classified as highly invasive, threatening ( Grade I) or significantly invasive ( Grade II) grades. [ Conclusion] The
Yalu River estuary wetland harbors a diverse range of alien invasive plant species, with Compositae, Leguminosae, and Amaran-
thaceae particularly prevalent. Herbaceous plants are dominant, and their invasive pathways are complex. Many of these invasive
plant species have already become a significant threat. Thus, it is imperative to strengthen monitoring and warning management sys-
tems and better management of coastal habitats to prevent the spread of these invasive plant species.
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Table 1 Alien plants in the Yalu River estuary wetland

il if Ji 7 %Kiﬂ fﬁﬁﬁﬁ ﬁi%%g&
Family Species Origin rowth dispersal Hazard
type mode level
B Amaranthaceae M3k BE Amaranthus ascendens #4412 Y Tropica America Ah Md I
JELE Amaranthus retroflexus &M America Ah Md I
AW Amaranthus blitoides JtZEYH North America Ah Md v
W% Amaranthus mangostanus — ENJE India Ah Wd v
HH Celosia argentea ENFE India Ah Wd |
B} Chenopodiaceae INFE Chenopodium serotinum RPN Europe Ah Sd \%
K3 Chenopodium glaucum AFE Not in detail Ah Sd \%
VTR Caryophyllaceae  #EJA2% Myosoton aquaticum EXI India Ah Sd v
5B} Fabaceae L Amorpha fruticosa FEERALKAFGEB US's southeast to northeast S Ad \Y
B Medicago sativa PGV West Asia Ah Ad v
BRHE Melilotus suaveolens THV ZERIEK West Asia to South Europe Bh Ad v
I Pueraria thunbergiana P E 2 DR X Himalayan area We Sd I
HI# Robinia pseudoacaia L&Y North America T Sd Iil!
SRR Trifolium repens JtdE/ /BRI North Africa/Central Asia/ Ph Md 1
Europe
HZE Rl Malvaceae Tk Abutilon theophrasti ENFE India Ah Wd I
WPV )T Hibiscus trionum JE Africa Ah Sd \%
HIH-2E8}; Oenotheraceae  H WL Oenothera biennis LI AFR North America Ph Wd I
WEAER} Convlvalaceae % 22F Cuscuta chinensis SEIM /AR Y/ B Asia/ Africa/ Australia Ah Sd v
2446 Pharbitis purpurrea A7 SEU Tropica America Ah Sd I
7Rl Solanaceae TR Physalis pubescens PG EF Mexico Ah Ad v
2P} Compositae =M K Ambrosia trifida LU North America Ah Wd I
KB Ambrosia artemisiifolial 1 2E/36E Y North America Ah Wd I
TRAEHE Bidens tripartita FM America Ah Md I
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o - s ERE THOR Rk
Family Species Origin Growth dispersal Hazard
type mode level
KIRHEE Bidens frondosa JEZEY North America Ah Md I
ooy ] Galinsoga parviflora B South America Ah wd 1
M B 4 B % Galinsoga SEVYFF Mexico Ah wd I
quadriradiata
BRI T HL Y Senecio vulgaris EX Europe Ah Wd v
TER Sonchus oleraceus R/ i HP Y 7 Europe/mediterranean ABh Wd v
PEVERL Alismataceae RIFZEL Sagittaria graminea Jt3EU North America Ph Md v
AAF}L Gramineae JERE® Chloris virgata BV Africa Ah Md v
H-H5 8 Eleusine indica JtZEWN North America Ah Md \%
TEZ . Hordeum jubatum L3/ FEIAFIT. North America/Siberia Bh Md v
FKFE Spartina anglica H[H England Ph Md I

Ah; —AFE RO Bhy AR HOR  ABh — A B AR AR BOAR  Ph AR AR R  We  REEAS ;S A T 7K ;Sd: HIRMEHE s Md IR A 1%

B Wd: KEd ; Ad: S 14

Ah: Annual herbs; Bh: Biennial herbs; ABh: Annual or Biennial herbs; Ph: Perennial herbs; Wc: Wood vines; S: Shrub; T: Tree; Sd: Self-

dispersal; Md: Mix-dispersal; Wd: Wind-dispersal; Ad; Animal-dispersal.
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Table 2 Distribution types of alien invasive plant flora in the Yalu River estuary wetland

S e . Fl Family A J& Genus :
Distribution types Kkt ER1] B Lot
Number Percentage/ % Number Percentage/ %

ft %734 Cosmopolitan 10 90.91 6 23.08
2 A Pantropic 1 9.09 8 30.77
P IE P S2 A Tropical Asia - - 1 3.85
FAAT YN Iz 307 S P (B Br 43 4ii Tropical Asia & Tropical America Disjuncted - - 1 3.85
JtiEH 434 North Temperate - - 4 15.38
[HH B 234 Old world Temerate - - 2 7.69
ZR WAL S (B W1 43477 East Asia & North America Disjuncted - - 2 7.69
AL IE T ARG LT [R1KT 4345 North Temerate & South Temerate Disjuncted - - 1 3.85
RS0 pe A BT 74341 Eurasia & South Africa Disjuncted - B 1 3.85
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Table 3 Plant functional traits of alien plants in the Yalu River estuary wetland

iR/ A G Bl Tk a1
Plant functional traits Style Number of species Percentage/ %

A KA Growth form FeAK Tree 3.03
A Herb 1 3.03

JHeAS Climber 1 3.03

ZAEH: A Perennial herb 4 12.12

W4FEA BA Biennial herb 3 9.09

—4EA AR Annual herb 23 69.70

HETE R Life form 0L ZF A% Phanerophyte 3 9.09
Hi b ZE ) Chamaephyte 1 3.03

HuTAT ZFAH Y Hemicryptophyte 6 18.18

—AFEE YY) Therophyte 23 66.70

SR Fruit type R Achene 9 27.27
FE Pod 6 18.18

R Caryopsis 3 9.09

R Berry 1 3.03

JHA Capsule 6 18.18

2R Utricle 8 24.24

3 g
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