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Abstract

Ambrosia trifida is a representative invasive alien plant that primarily colonizes frequently disturbed habitats, suppresses
native plant growth, and negatively affects ecosystem structure and function. To effectively prevent its establishment
and spread, it is necessary to understand the spatial distribution patterns, species composition, and structural
characteristics of its communities. This study aimed to compare and analyze the distribution and structural changes
of A. trifida—dominated communities among habitat types, and to clarify interannual vegetation dynamics as a
basis for management. From 2022 to 2024, vegetation surveys and present vegetation mapping were conducted
at four fixed sites representing three habitat types (roadside, streamside, and secondary grassland). The area occupied
by A. trifida communities showed different temporal trajectories among habitat types but decreased at all sites
by 2024, suggesting spatial contraction driven by competition with surrounding vegetation. Herb—layer importance
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values indicated that A. #rifida remained the most dominant species at all sites in 2024, despite interannual variation
in co—dominant species and competitive interactions. Principal coordinates analysis (PCoA) based on species importance
values further revealed that temporal changes in community structure differed among habitats, reflecting the influence
of local environmental conditions. These results suggest that A. #ifida exerts strong and persistent dominance across
heterogeneous habitats, while its community—level impacts are modulated by habitat context. Therefore, management
of A. trifida should be differentiated according to stage of establishment and habitat type, supported by long—term,
coordinated efforts including life stage — specific management protocols, designation of regional management units,

and strengthened inter—municipal cooperation.
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FAR= 2022958 20243702 YA RS e RUEE
(Monitoring of Invasive Alien Species); A9 d2toz
Fegokleh. ZF Ao wt A, dx 210, EY 9 =

Site no. Address Habitat Disturbance intensity
Al Jeollu-ri, Haseong—myeon, Gimpo-si, Roadside Strong
Gyeonggi—do
A2 Sangbongam—dong, Dongducheon—si, Gyeonggi—do Streamside (lotic) Strong
A3 Eundae-ri, ]eongok—eup, Yeoncheon—gun, Secondary grassland Medium
Gyeonggi—do
A4 Buyong-ri, Sejong—si Streamside (lotic) Light
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Fig 1. Monitoring sites of Ambrosia trifida communities surveyed
from 2022 to 2024 in the Republic of Korea.
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Fig. 2. Present vegetation maps showing the distribution of Ambrosia trifida communities at four study sites (A1 — A4) from 2022 to

2024. The annual changes in community boundaries and dominant areas are visualized to allow spatial comparison of distribution
patterns over time.
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Fig. 2. Continue
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Table 2. Changes in the area of each plant community at four sites from 2022 to 2024

Site Scientific name Korean name i)
2022 2023 2024
Ambrosia trifida G AHAE 4,683 3,420 973
Miscanthus sacchariflorus =9M 536 536 329
Al Phragmites australis Z - - 391
Pueraria lobata 2 1,383 2,646 1,974
Robinia pseudoacacia OFZFA| - - 1,143
Salix prerotii HEUS - 261
Ambrosia trifida 4Eolg A= 4,637 12,643 5,708
A2 Artemisia indica 2 - - 2,054
Humulus japonicus S 4,794 - -
Phragmites japonica g E 3,212 - 6,117
Ambrosia trifida HF AR E 6,861 6,349 1,225
A3 Humulus japonicus = - 512 -
Robinia pseudoacacia OFZFA| - 5121 5,121 4,701
Sicyos angulatus ZFAEk - - 7,467
Ambrosia trifida GEAHAE 1,803 2,425 984
Ambrosia trifida—Pueraria lobata | B ELAHRAZ-2 - - 1,148
Glycine soja =7 109 - -
Miscanthus sacchariflorus =994 24 24 143
M Oenothera biennis guto] & 279 - -
Pueraria lobata 3 101 - 185
Robinia pseudoacacia oA - 335 301 578
Sicyos angulatus ZHAEE 100 - -

Table 3. Changes in herb layer structure of Ambrosia trifida community in fixed plot 1(Jeollyu—ri, Gimpo) from 2022 to 2024

Scientifi K Importance Value
clientific name orean name 2022 2023 2024

Ambrosia trifida SE AR = 30.85 34.79 38.94
Humulus japonicus = 17.18 12.49 13.69
Pueraria lobata = 14.39 7.51 34.47
Aster pilosus u]=Z& 5 o] 7.91 4.15

Oenothera biennis dubo] 2 6.55 6.87 -
Robinia pseudoacacia OFTHA I L} F 5.93 7.05 -
Miscanthus sacchariflorus =M 5.59 5.12 3.68
Glycine soja =% 5.39 10.88 -
Ambrosia artemisiifolia H A= 2.25 3.50 -
Bidens pilosa SAE fEEE 2.25 - -
Helianthus tuberosus TEA .71 2.07 -
Artemisia indica 2 - - 3.16
Elymus tsukushiensis i - - 3.16
FErigeron annuus M= - - 2.90
Shannon’s species diversity index(H’) 2.05 2.14 1.45
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Table 6. Changes in the herb layer structure of Ambrosia trifida communities in Fixed plot 4(Buyong—ri, Sejong) from 2022 to 2024

Scientific name Korean name Importance Value
2022 2023 2024
Ambrosia trifida 4Z A= 35.07 30.88 22.81
Humulus japonicus = 11.28 21.14 4.68
Artemisia indica & 8.56 1.82 8.92
Erigeron annuus Mgz 7.78 1.82 8.92
Setaria viridis ARSI 6.35 10.39 -
Coreopsis lanceolata Z2A= 4.41 2.33 3.29
Ambrosia artemisiifolia A= 3.89 2.33 -
Acalypha australis NE 3.37 3.65 -
Metaplexis japonica grE=7}E] 3.11 0.00 1.18
Oenothera biennis dubo] 2 2.46 0.00 -
Achyranthes bidentata var. japonica | 5% 1.94 4.92 -
Persicaria perfoliata WL e & 1.68 3.09 -
Melothria japonica Agk - 2.58 -
Amaranthus retroflexus =EIR=s - 2.58 -
Bromus japonicus HFAA= - - 10.07
Equisetum arvense 2| m7] - - 5.85
Miscanthus  sacchariflorus =94 - - 3.76
Rumex crispus A2 A o] 1.42 - 3.29
Carex dispalata AL =3 - - 3.04
Shannon’s species diversity index(H’) 2.33 2.29 2.81

3). 20249 = SFAHAE(38.49), #H(34.47), BAF=Z
(13.69) =2 yetgton, gEd=xE %9 254l

7t} FHe AT $a4 Asol AT F o
245 2022¥ 2.05°014 20234 2.1482 A= Z7}st9T,
2024doll= 1.458 AA Hastgch ol=jt At &%
AR Eo] e ff HeHFFOE FAHL AT FH
Ao A3t Aoz odHt g A" Fr|He=
of| 27} o] FoXHA FEA AEo] A4sH] gt $o]
Zg=o] FHolu ehldgae] o] gt Zloz wote
£3], 20249 Fo] It diiEor A st ZeR
& o, EARE 3] ¥ tpepdo] A= w2t
sl JgE Aoz Ht

A20 A= 20228 T AHAES] FaX]7F 20.67= 7HF
LA vehton, ShdgE(13.70), 2HElE(11.35) 5 o=
UERGTHTable 4). 2023Woll= ¥ E(45.71)0] -+
st.om, ol 23 AA| F7lA & He A=A E]
71w 2 HE ARSI RH(Fig. 2), W@ 9919
=24 2 LR E R E] ket £ Rkt o
=7 SHdEQ] wiREo = s dnt. 2024 00 thA] T34l
HAE26.192 827 /M =A YERT F ok
2|45 20224 2.799|A 2023¢ 1.4002 I A #ASHYT,
20249 2,082 thA Sttt 47 WEo] & FHRAE
AL HFo] st 24407 ool Zlog HIlt,

A3 20229 SfiF AFoA DEARAES] Fax7t
21.552 71 =4 yepgten, F0]1E(13.97), £35(8.00)
=02 YEePITHTable 5). 2023d0ll= THE=)2]Z(35.66),
#(20.42), 29M(8.12) &0 2 e, 2024 0= ThE
HREQ] F8x]7} 36.10, T4 E=(16.81), F&=0]E(10.01)

oXx M
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Table 4. Changes in the herb layer structure of Ambrosia trifida communities in Fixed plot 2(Sangbongam—dong, Dongducheon) from
2022 to 2024

Scientifi K Importance Value
clentific name orean name 2022 2023 2024

Ambrosia trifida A= 20.67 20.00 26.19
Humulus japonicus g = 13.70 17.14 21.03
Phragmites japonica 9 E 11.35 45.71 14.23
Persicaria lapathifolia g ojq 5.87 - -
Setaria faberi 7HE 7oA & 5.33 - -
Oenothera biennis dubo] 22 4.70 - -
Clematis apiifolia Are 3.99 - 2.20
Miscanthus sacchariflorus A4 3.84 - -
Ipomoea nil (B 3.60 - -
Aster pilosus n| 2B o) 3.13 - -
Chelidonium majus var. asiaticum N7 EE 1.33 8.57 -
Pueraria lobata = - 8.57 -
Artemisia indica RS 1.80 - 10.77
Persicaria perfoliata o 28] - - 8.36
Setaria viridis Zdol A& 1.10 - 5.53
Geranium sibiricum F&ol = 1.80 - 3.54
Cuscuta campestris o] = A A4t - - 2.41
Leonurus japonicus oz 1.33 - 1.98
Shannon’s species diversity index(H’) 2.79 1.40 2.08

Table 5. Changes in the herb layer structure of Ambrosia trifida communities in Fixed plot 3(Eunda—ri, Yeoncheon) from 2022 to 2024

Scientific name Korean name Importance Value
2022 2023 2024

Ambrosia trifida GEAHAE 21.55 35.66 36.10
Geranium sibiricum HEolE 13.97 - 10.01
Glycine soja =% 8.00 - -
Miscanthus sacchariflorus =24 6.85 8.12 -
Euphorbia hypericitolia SRl 6.32 - -
Oenothera biennis dalo)Z 5.92 - 2.50
Pueraria lobata 3 4.84 20.42 9.05
Polygonum aviculare vt & 4.24 - -
Aster pilosus =& H o] 4.24 4.60 -
Ipomoea purpurea ToAEE 3.76 - -
Vigna angularis var. nipponensis A - - -
Sicyos angulatus ZFAlEf - - 5.00
Chelidonium majus var. asiaticum N7 E=E - - -
Ipomoea rubriflora AR - - -
Metaplexis japonica grE=7}e] 1.68 2.44 -
Setaria pycnocoma A AL - - 2.24
FErigeron annuus = 1.88 - 16.81
Plantago asiatica 7ol - - 4.75
Clematis apiifolia A9 A v - - -
Robinia pseudoacacia OFZMAI LF R - - -
Shannon’s species diversity index(H’) 2.67 2.01 1.98
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L eTa TS site
P ./’ Y
. pr \ ¥ 2 \\ ® A1
x 1 i A A
3 0.2'/' 1 1" \ - A2
= A2 10 1 BA3
¥ A | g
O] A I S Y
< __id /—]‘P\: Al 1) Year
8 it A ® 2022
¢ T e ® 2023
02 y Ly
T+ 4 2024

02 ~-00 02
PCoA Axis 1 (30.99%)

Fig. 3. Distribution of Ambrosia trifida communities by site and
year based on PCoA (Principal Coordinate Analysis)
showing the structural variation of A. #rifida—dominated
plant communities at each site and year. Shapes represent
sites [Al(Jeollyu—ri, Gimpo), A2(Sangbongam-dong,
Dongducheon), A3(Fundae-ri, Yeoncheon), A4 (Buyong-
ri, Sejong)], and colors indicate years (2022 —2024).
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