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I nvasiveness, clonal form and geographical origin of invasive clonal plant
speciesin China

Ning Wang', Weifang Li, Bing Zhou, Xiaohong Yan
School of Life Sciences, Jinggangshan University, Ji’'an, Jiangxi 343009

Abstract: The invasiveness, clonal form and geographical origin of invasive clonal plant species in China
were analyzed based on some literature reviews. Of the 515 invasive plant species in China, at least 196
(38.1%) were clonal plant species. These invasive clonal plant species belong to 46 families, and most of
them are from Gramineae, Asteraceaec and Leguminosae. The majority of the invasive clonal plant species
were introduced intentionally by human activity. In the 1-5 invasiveness ranks, most invasive clonal plant
species belong to the rank 5 (i.e. species requiring further observation). Chi-square tests showed that species
invasiveness ranks did not significantly depend on the presence/absence of clonality, but that they signifi-
cantly depended on the presence/absence of rhizomes. Perennial and annual herbs accounted for the majority
of the 196 invasive clonal plant species. Many invasive clonal herbs reproduce asexually by tillers, stolons or
rhizomes. The primary geographical origin of these invasive clonal plant species was America. The results
suggest that in future attention should be paid when rhizomatous clonal plant species or clonal plant species
from America are introduced. However, our methods may have underestimated the number and proportion of
invasive clonal plant species because of limited information about modes of reproduction in the literature.
Thus, fieldwork should be conducted to check the clonality of each species to accurately analyze the number
and proportion of invasive clonal plant species in China in future.

Key words: invasive plant species; clonality; clonal reproduction; growth form; geographical origin
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Table 1 Number of invasive plant species in China with dif-
ferent invasiveness ranks and clonal forms
No. of clonal plant species
Rank No. of invasive
plants Total Rhizome Stolon Tiller Others
1 34 16 7 5 3 9
2 69 24 1 5 7 12
3 85 33 6 5 7 24
4 80 33 13 6 9 16
5 247 90 23 10 19 50
515 196 50 31 45 111
1 Total

Fig. 1 Number of invasive clonal plant species in different

.. Some plant species may have multiple clonal organs.
families P pect Y have muitip &
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2

Table 2 Number of invasive clonal plant species in China

with different growth forms and clonal forms

Growth form Total Rhizome  Stolon Tiller  Others
1-2 39 2 6 18 15
Annual or biennial herb
119 46 19 26 63
Perennial herb
14 1 4 1 10
Aquatic herb
Vine 10 1 2 0 9
Shrub 10 0 0 0 10
Tree 4 0 0 0 4
Total 196 50 31 45 111

Some plant species may have multiple clonal organs.

3

Table 3 Number of invasive clonal plant species in China

with different invasiveness ranks and geographical origins

Rank America Europe Asia Africa Australia Unclear
1 14 2 1 0 0 0
5 15 7 2 4 0 0
3 18 6 2 7 1 0
4 11 16 10 5 0 1
5 50 24 14 17 1 1
Total 108 55 29 33 2 2
Some plant species may originate from several continents.
2
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Appendix 1 Checklist of invasive clonal plant species in China

MNAZEEL Fh & TeRE ST TLkE B T NS R JE 7 PN 2

Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
1 PEAEHL Cenchrus echinatus AZAF Gramineae 53 BE Tiller Luetal, 2011 221 America J5# Unintentionally
1 % Lolium temulentum ARAFL Gramineae 4y BE Tiller CLO-PLA3 WX Europe J& & Unintentionally
1 415 Sorghum halepense ARAFEL Gramineae FRARZE Rhizome CLO-PLA3 WRIH/IE Europe/Asia  JCRE Unintentionally
1 HAEKE Spartina alterniflora ARAFEL Gramineae HRAR 22745 BE Rhizome/Tiller Xu & Qiang, 2011 FIM America A Intentionally

1 SKZEPE 22 Ageratina adenophora %%} Asteraceae AR 2/ b Xu & Qiang, 2011 F Y1 America 7 Unintentionally

Rhizome/Shoot fragment
1 M1 Y24t % Bidens alba %%l Asteraceae Wk Shoot fragment Tian et al, 2010 M America JE & Unintentionally
1 “KHLE Chromalaena odorata %%} Asteraceae HURZIAE R Quan etal, 2011 FIM America J& & Unintentionally
Rhizome/Adventitious root
1 #H %45 Mikania micrantha %} Asteraceae &)= Stolon Xu & Qiang, 2011 M America HE Intentionally
1 s K —A A %%} Asteraceae FRAR ZE /AR B 2 CLO-PLA3 F Y1 America 7 Intentionally
Solidago canadensis Rhizome/Root-splitter

1 B i¥i% Tithonia diversifolia %%} Asteraceae & 4R Perennial root Xu & Qiang, 2011 FIM America A Intentionally

1 7% 3£% Anredera cordifolia 74255} Basellaceae FRAR Z5/HL 25 Rhizome/Tuber PIER 291 America & Intentionally

1 L4} Lantana camara 8RRl Verbenaceae R EE Root turion CABI M America % Intentionally

1 K% Pistia stratiotes K EF Araceae )2 Stolon Xu & Qiang, 2011 2 America A 7 Intentionally

1 2 OE TR Ti B} Amaranthaceae G E YT Xu & Qiang, 2011 F Y1 America 4 7 Intentionally

Alternanthera philoxeroides Stolon/Rhizome/Root fragment

1 T4 )% Ipomoea cairica JiEAERL Convolvulaceae %) 25/8L4R Stolon/Tuberous root Lin, 2009* 291 America & Intentionally

1 HHR ¥ Eichhornia crassipes i ATERL Pontederiaceae i) &)= Stolon Xu & Qiang, 2011 I America A7 Intentionally

2 21 42342 Trifolium pratense Tl Leguminosae B2 Root-splitter CLO-PLA3 AT A & Intentionally

Africarica/Europe/Asia
2 [ 44 % Trifolium repens T A} Leguminosae 2% Stolon CLO-PLA3 JEPH/RRI T £ 7 Intentionally
Africarica/Europe/Asia

2 Y5155 Aegilops triuncialis KAFL Gramineae I3 BE Tiller Fang F, 2012 KK Europe A & Intentionally

2 Py Avena fatua ARAFEL Gramineae 43 BE Tiller CLO-PLA3 Wi Europe JGE Unintentionally
2 47 5 Brachiaria mutica RAF} Gramineae 2% Stolon Xu & Qiang, 2011 A9 Africarica 47 Intentionally

2 A2 Bromus catharticus ARAFEL Gramineae 43 BE Tiller Cao et al, 2008 FIM America A Intentionally

2 FAE$EFEE Cenchrus incertus AZAF} Gramineae 57BE Tiller Wang, 20097 2 America JE# Unintentionally
2 21 Melinis repens AAF} Gramineae 43 BE Tiller CABI JEM Africarica A7 Intentionally

2 FliHbZR Panicum repens AAF} Gramineae 43 BE Tiller Flora of China ¥ Ji Europe A7 Intentionally

2 P HE % Paspalum conjugatum AAEL Gramineae )&= Stolon Flora of China I America A7 Intentionally

LHRIE (2000) AR T AMR N R TN e E AR R R 34T B2 R0 S, AR R AMOR 27, AR,

2 ¥ (2009) YAl EL (Cenchrus calyculatus cav. ) E VISR LIPS I 9. WL 20005, S8 TV K27, PRI RS,
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MNAZEEL Fh & e b BT A Pl Vv e e JE 7 PN 2
Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
2 FK i Spartina anglica AAF} Gramineae HEAR 2£/77-BE Rhizome/Tiller CLO-PLA3 KK Europe A & Intentionally
2 R %% Malvaceae Hi R 2F Undergound bud Xu & Qiang, 2011 2 America JE & Unintentionally
Malvastrum coromandelianum
2 T 4y % F} Asteraceae &) 2 Stolon PIER M America A Intentionally
Sphagneticola trilobata
2 PIT5% Tridax procumbens %%l Asteraceae R % Undergound bud Xu & Qiang, 2011 FIM America J& & Unintentionally
2 H JL¥E Oenothera biennis HWIr 2%l Onagraceae AR BE/HRES CLO-PLA3 S America A & Intentionally
Root turion/Root-splitter
2 4HIH-HTLAT Azolla filiculoides T 40 R Azollaceae WA Shoot fragment CLO-PLA3 N America A7 Intentionally
2 Y% b Daucus carota AL Umbelliferae HRBE/HR B 2 CLO-PLA3 Kk # Europe J&7 Unintentionally
Root turion/Root-splitter
2 [ F¥ i b Phytolacca americana ikl Rl Phytolaccaceae  #iRE% % Root-splitter CLO-PLA3 291 America & Intentionally
2 1715 7K ¥4 Cabomba caroliniana %R} Nymphaeaceae Wik Shoot fragment Xu & Qiang, 2011 M America HE Intentionally
2 il A% Opuntia dillenii fill N F} Cactaceae i Shoot fragment Xu & Qiang, 2011 M America HE Intentionally
2 ZLHLAl A\ % Opuntia ficus-indica il N %%} Cactaceae W Shoot fragment Xu & Qiang, 2011 £ America £ 7 Intentionally
2 F4ll A % Opuntia monacantha il N % F} Cactaceae Wikl Shoot fragment Xu & Qiang, 2011 Y America 4 & Intentionally
2 HAEE T BiAl Amaranthaceae )&= Stolon PIER £ America JE & Unintentionally
Alternanthera pungens
2 HRIKEFT Mirabilis jalapa LEFIRL Nyctaginaceae B4R Tuberous root Flora of China M America HE Intentionally
3 K ZE7T Plantago lanceolata FHiF} Plantaginaceae 43 BE/MRESZL Tiller/Root-splitter ~ CLO-PLA3 KK Europe A & Intentionally
3 74 KK K3 Euphorbia peplus KEkFl Euphorbiaceae  #RBE Root turion CLO-PLA3 WX Europe J& & Unintentionally
3 H3f] Acacia mearnsii T8} Leguminosae 2 BE Root turion Fu 2], 2005* KM Australia £ 7 Intentionally
3 1L/ & Chamaecrista mimosoides ZF} Leguminosae HRBE Root turion Xu & Qiang, 2011 FIM America A= Intentionally
3 B2 118 Desmodium tortuosum &} Leguminosae HRAR ZE /B i Xu & Qiang, 2011 91 America 47 Intentionally
Rhizome/Root fragment
3 t YIPN A TR} Leguminosae AR Adventitious root Flora of China F M America 4 & Intentionally
Macroptilium atropurpureum
3 i1 Robinia pseudoacacia SRl Leguminosae L EE Root turion Xu & Qiang, 2011 2 America A 7 Intentionally
3 ZFh 23 5 Trifolium hybridum SR} Leguminosae HE%E 24 Root-splitter CLO-PLA3 KRN/ Europe/Asia 4 & Intentionally
3 R B 2 & Brachiaria brizantha AAEL Gramineae 43 BE Tiller Deng et al, 2013 JEIM Africarica A Intentionally
3 JEi R FEE Chloris gayana AAF} Gramineae & A B PIER AR Africarica A 7 Intentionally
Stolon/Adventitious root
3 BT 2 Panicum dichotomiflorum AAEL Gramineae 43 BE Tiller Flora of China M America 7 Unintentionally
3 KZ Panicum maximum AAEL Gramineae IR 25 Rhizome Flora of China EYI Africarica A Intentionally
3 EAe &M Paspalum dilatatum AAF} Gramineae HLIRZE Rhizome PlantNET 2N America A 7 Intentionally
3 FlHAR R AAF} Gramineae )E) 2R 2 Stolon/Rhizome  Flora of China R Africarica A 7 Intentionally
Pennisetum clandestinum
3 YR 2 B AAF} Gramineae Sy BEIWIZE Tiller/Stem fragment  CABI A9 Africarica 4 7 Intentionally

L3445 (2005) BRIFIFERI F AL NARBIE I, B 2018 5, A B Mol BRI TTRE, 05
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MNAZEEL Fh & e b BT A TLkE B T NS R JE 7 PN 2
Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
Pennisetum polystachion
3 % & Pennisetum purpureum KAF} Gramineae LY BEINEIR Flora of China JEYN Africarica A& Intentionally
Tiller/Adventitious root
3 # 16 Limnocharis flava 1Ei# #} Butomaceae MR ZEME T 2 1 PIER 2 America A 7 Intentionally
Rhizome/Plantlet
3 A FRI3E Salvinia adnata FEI-3ERL Salviniaceae Wik Shoot fragment Xu & Qiang, 2011 S America J& & Unintentionally
3 7 & Bryophyllum delagoense £ K%} Crassulaceae BREIARE PIER ALY Africarica 47 Intentionally
Corm/Adventitious bud
3 SllI-4:714% Coreopsis lanceolata %%l Asteraceae Iy BEIAERR Zeng et al, 2010 N America A 7 Intentionally
Tiller/Adventitious root
3 TR H WE MiHZZ%L Onagraceae 1 #R Perennial root Xu & Qiang, 2011 F 9 America 4 & Intentionally
Oenothera drummondii
3 it A L& Oenothera laciniata Mm%} Onagraceae 14 Perennial root Xu & Qiang, 2011 FIM America A= Intentionally
3 #r1¢ A UL Oenothera rosea Hir-22%L Onagraceae i HR Perennial root Xu & Qiang, 2011 S America A & Intentionally
3 K JER Rhus typhina ZEMRL Anacardiaceae MR BE Root turion CLO-PLA3 21 America 47 Intentionally
3 Hi7h Atropa belladonna #iFl Solanaceae HRAR 2R BS M BE CLO-PLA3 ¥ Europe A & Intentionally
Rhizome/Root-splitter/Root turion
3 #RE 2 Solanum elaeagnifolium #F} Solanaceae HRBE/WTAR Zhang et al, 2013 FIM America JGE Unintentionally
Root turion/Root fragment
3 R§2& A Hydrocotyle vulgaris TR Umbelliferae B 215 BRI =5 CLO-PLA3 M America J& i Unintentionally
Stolon/Tiller/Stem fragment
3 BR/74 B Cerastium glomeratum F71E} Caryophyllaceae FRE%ZY Root-splitter CLO-PLA3 WX Europe J& & Unintentionally
3 ARLANSEN Bi Al Amaranthaceae 2% Stolon Xu & Qiang, 2011 FIM America 5% Intentionally
Alternanthera paronychioides
3 Ra[F (1 222244 Veronica persica %%} Scrophulariaceae %] 2% Stolon CLO-PLA3 i Asia JE & Unintentionally
3 WP MR 227 Cuscuta epilinum JE{EF} Convolvulaceae W74 Shoot fragment AgroAtlas ¥ Ji Europe JE7E Unintentionally
3 )4 Ipomoea alba Jie{£F} Convolvulaceae A~ &R Adventitious root PIER FIM America A= Intentionally
3 J% JIC#%E Macfadyena unguis-cati 2Ll Bignoniaceae HeHR Tuberous root Xu & Qiang, 2011 S America A& Intentionally
4 YT Medicago sativa T A} Leguminosae HRAR ZE /AR B 22 CLO-PLA3 Y Asia £ 7 Intentionally
Rhizome/Root-splitter
4 FBkiF M Lemna aequinoctialis VFHEEL Lemnaceae Wi Shoot fragment CABI HEPEATE Unclear 7 Intentionally
4 e ¥ Arrhenatherum elatius AAF} Gramineae LESNE[LTEN CLO-PLA3 BRI A7 Intentionally
Rhizome/Stem fragment Africarica/Europe/Asia
4 2125 Buchloe dactyloides RAF} Gramineae MR 2£/4)5) 2% Rhizome/Stolon  Xu & Qiang, 2011 M America % Intentionally
4 JEJE %L Chloris virgata AAF} Gramineae AEMR Adventitious root PIER EYI Africarica A Intentionally
4 5 IH- 1) J}§ ¥ Eragrostis curvula AAEL Gramineae 43 BE Tiller Flora of China EYI Africarica A Intentionally
4 ik FZ Hordeum jubatum AAF} Gramineae 73 BE Tiller CLO-PLA3 ENILY el A7 Intentionally
America/Europe
4 246 EFE Lolium multiflorum KAFL Gramineae HRARZE/47 BE Rhizome/Tiller CLO-PLA3 KK Europe A & Intentionally
4 HSZE Lolium perenne AAR} Gramineae HEAR 25177 BE Rhizome/Tiller CLO-PLA3 B Europe F & Intentionally
Wi B 77 5 Lolium persicum AAF} Gramineae 43 BE Tiller Holman et al, 2006 KK YNAEH Europe/Asia 457 Intentionally
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MNAZEEL Fh & e b BT A TLkE B T NS R JE 7 PN 2
Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
4 HH AT SR 2 ARAF} Gramineae 73 BE Tiller CLO-PLA3 RK#H Europe JE#& Unintentionally
Lolium temulentum var. arvense
4 FA4CE Phleum pratense RAF} Gramineae 43 BE Tiller CLO-PLA3 Wi Europe A & Intentionally
4 Jing K E#oR Poa compressa AAF} Gramineae HLIRZE/7) B2 Rhizome/Tiller CLO-PLA3 Wi ¥ Europe A 7 Intentionally
4 =32 Secale cereale AAF} Gramineae 4y BE Tiller CLO-PLA3 E Asia A Intentionally
4 FEIH- R 5 Setaria palmifolia AKAF} Gramineae HEAR 25 Rhizome Flora of China 9 Africarica & Intentionally
4 Hfh) &L Setaria parviflora KAFl Gramineae HRIRZE Rhizome Flora of China I America JG & Unintentionally
4 HHH Peperomia pellucida HARUE} Piperaceae AEMR Adventitious root Xu & Qiang, 2011 FIM America JGE Unintentionally
4 % Cichorium intybus %%} Asteraceae HRBEEE CLO-PLA3 XM Europe A Intentionally
Root turion/Root-splitter
4 457F Helianthus tuberosus %%l Asteraceae HROPRZE/EL 25 Rhizome/Tuber CLO-PLA3 2N America A 7 Intentionally
4 #FE% Soliva anthemifolia %%} Asteraceae HRAR 25/ 525 Rhizome/Stolon ~ Xu et al, 2011 £ America JE7& Unintentionally
24 17 2~ 9 Taraxacum officinale %%} Asteraceae HRBEMRES CLO-PLA3 Wi Europe JGE Unintentionally
Root turion/Root-splitter
4 /NERHE Rumex acetosella FF} Polygonaceae HEIR ZEAR R BT R CLO-PLA3 KR/ Europe/Asia 9% Intentionally
Rhizome/Root turion/Root-splitter
JT 785 Physalis peruviana #iA} Solanaceae HERZE Rhizome FRPS S America A & Intentionally
Mt Cyperus rotundus 5L Cyperaceae HZE Tuber CLO-PLA3 Bl e/ TR A7 5% Intentionally
Africarica/Europe/Asia
4 SEPATZE Lepidium campestre F7 18} Cruciferae HE%E 24 Root-splitter CLO-PLA3 W9 Europe/Asia  J57 Unintentionally
4 FEIEEE Nasturtium officinale +4EFl Cruciferae B ZE W R CLO-PLA3 WCIM/E S Europe/Asia i Intentionally
Stolon/Shoot fragment
4 3 Zephyranthes candida fiwnft Amaryllidaceae  fi# 2% Bulb PBS I America A7 Intentionally
4 =34 Zephyranthes carinata Fiskl Amaryllidaceae %25 Bulb PBS I America A7 Intentionally
4 #8713 Myosoton aquaticum FT%} Caryophyllaceae  HiUIR25/4] %) 2% Rhizome/Stolon  CLO-PLA3 KK Europe JE & Unintentionally
4 BT SEUEZ)0 Veronica arvensis % ZF} Scrophulariaceae %) 2 Stolon Wu HL, 2006 WRIH/IE Europe/Asia TG Unintentionally
4 UYL Veronica polita % 2%} Scrophulariaceae % 2% Stolon Wu HL, 2006 T Asia JE3 Unintentionally
4 21 EEH HE Oxalis corymbosa FEJK B AL Oxalidaceae 52 Bulb Xu & Qiang, 2011 FIM America A= Intentionally
4 5 M2 HE Oxalis latifolia FEJK B AL Oxalidaceae 52 Bulb CLO-PLA3 FIM America A= Intentionally
5 8l Nothoscordum gracile A4 Liliaceae fi%=% Bulb PBS 21 America A7 Intentionally
5 HE 2 Yucca gloriosa B4 FL Liliaceae HRBERoot turion Flora of North America I America A7 Intentionally
5 B4 % #& Mentha spicata JEIF} Lamiaceae HLIRZE Rhizome CLO-PLA3 HEYHIER YT A 7 Intentionally
Africarica/Europe/Asia
5 AR K4k Euphorbia serpens KEkFl Euphorbiaceae &) 2% Stolon Flora of China S America J& = Unintentionally
5 #3H] Acacia dealbata S F} Leguminosae B Root turion Fu ZJ, 2005* KM Australia A7 Intentionally
5 L FEM Amorpha fruticosa 5B} Leguminosae R BE Root turion Illinois Wildflowers 291 America & Intentionally
5 Z5ER/NE A Coronilla varia SRl Leguminosae HRAR /AR BE A B 2R CLO-PLA3 Wi ¥ Europe A 7 Intentionally

L3945 (2005) BRIFVFERI F AL NARBIE I, B2 010 5, A B Mol BRI TTRE, 05
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Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
Rhizome/Root turion/Root-splitter
5 K3 Z Macroptilium lathyroides ZF} Leguminosae AEHR Adventitious root Teng & Lai, 2013 FIM America A Intentionally
5 1B 25 ¥ Neptunia plena F &l Leguminosae AEHR Adventitious root PIER S America A& Intentionally
5 BRI Trifolium fragiferum H#} Leguminosae E = Stolon CLO-PLA3 AR A Intentionally
Africarica/Europe/Asia
5 HLEE %L Axonopus compressue AAEl Gramineae &) 2 Stolon PIER M America A Intentionally
5 HRE Chrysopogon zizanioides RAF} Gramineae 4y BE Tiller Xu & Qiang, 2011 T Asia A 2 Intentionally
5 ¥ Cymbopogon citratus ARAFEL Gramineae 43 BE Tiller Flora of China T Asia A= Intentionally
5 4% Cymbopogon nardus ARAFL Gramineae 4y BE Tiller CABI TP Asia A& Intentionally
5 LR Dinebra retroflexa AAR} Gramineae 4y EE Tiller Flora of China LG Africa/Asia 7 & Intentionally
5 4 FF 5L Ehrharta erecta AAEl Gramineae AEMR Adventitious root CABI JEIM Africa HE Intentionally
5 *IR2EF Festuca arundinacea AAR} Gramineae HEAR 25177 BE Rhizome/Tiller CLO-PLA3 KK Europe F & Intentionally
5 B2 K 7 Hordeum bulbosum FAE} Gramineae HUIR 2574 BE Rhizome/Tiller CLO-PLA3 Wi Europe H % Intentionally
5 HiAE 2 FZ 5 Lolium remotum AAF} Gramineae 5y BE Tiller CLO-PLA3 ¥ Ji Europe A7 Intentionally
5 R4 Parapholis incurva AZAF} Gramineae )&= Stolon Ding etal, 2013 ¥ Europe JE & Unintentionally
5 M Paspalum fimbriatum AAF} Gramineae 43 BE Tiller Flora of China M America A & Intentionally
5 WREAEM AAR} Gramineae HEAR 25 Rhizome Flora of China I America £ 7 Intentionally
Paspalum malacophyllum
5 T4 E % Paspalum notatum AAF} Gramineae HLIR 25/ 8) 2% Rhizome/Stolon  USDA 2N America A 7 Intentionally
5 T Paspalum paniculatum RAF} Gramineae HERZE Rhizome PlantNET S America A& Intentionally
5 4iF7 4 Paspalum plicatulum RAF} Gramineae HERZE Rhizome USDA S America A& Intentionally
5 22 £ Paspalum urvillei RAF} Gramineae HLIR2E Rhizome CABI M America 47 Intentionally
5 FATAER Paspalum virgatum KAF} Gramineae HRIRZE Rhizome FRPS I America A& Intentionally
5 JH#E%L Phalaris minor AAEl Gramineae 43 BE Tiller Guo et al, 2010 YRR YT A Intentionally
Africarica/Europe/Asia
5 Z}BE% Phalaris paradoxa RAF} Gramineae 3 BE Tiller Guo et al, 2010 BV e/ TR A7 Intentionally
Africarica/Europe/Asia
5 R IEfY 5 Setaria sphacelata AAEl Gramineae IR 25 Rhizome PIER JEIM Africa A Intentionally
5 g2 Sorghum x almum RAFE} Gramineae HERZE Rhizome FRPS &Y America 7 Unintentionally
5 73 FFEE Sorghum sudanense RAFE} Gramineae 4 BE Tiller Ding & Shen, 2001 JEIH Africa A & Intentionally
5 iR ESE AAEl Gramineae 43 BE Tiller PIER FIM America A= Intentionally
Sporobolus pyramidatus
5 2453% Althaea officinalis #i25 R} Malvaceae HEAR 25 Rhizome CLO-PLA3 RKM/IEH Europe/Asia 5 7 Intentionally
5 KMy A AR $t R Pl Crassulaceae ANFE % Adventitious bud PIER AR Africa A 7 Intentionally
Bryophyllum daigremontianum
P AR Bryophyllum pinnatum 5t R Fl Crassulaceae N5 Adventitious bud PIER JEIM Africa A& Intentionally
£ %4 Anthemis tinctoria %%l Asteraceae HE% 2 Root-splitter CLO-PLA3 WX Europe A& Intentionally
4B B Calyptocarpus vialis 25Kl Asteraceae AEMR Adventitious root PIER M America 7 Unintentionally
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Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
5 4:79%§ Coreopsis basalis %%} Asteraceae & 4R Perennial root Guo YX, 2012* FIM America A Intentionally
5 K1t 4:%5% Coreopsis grandiflora  %§%} Asteraceae & 4R Perennial root Guo YX, 2012* FIM America A Intentionally
5 WAL T %%} Asteraceae A 5EHR Adventitious root Xu & Qiang, 2011 e Africa A % Intentionally
Crassocephalum rubens
5 SR N[N 4%} Asteraceae HLIRZE Rhizome Flora of China 2 America JE & Unintentionally
Elephantopus tomentosus
5 PN %%} Asteraceae HAR 2% Rhizome CLO-PLA3 KK Europe 47 Intentionally
Eupatorium cannabinum
5 e 5 4%} Asteraceae W2 Stem fragment PIER 2N America A 7 Intentionally
Gymnocoronis spilanthoides
5 Y24 Leucanthemum vulgare %%} Asteraceae 43 BE Tiller CLO-PLA3 Wi Europe HE Intentionally
5 bR B %%} Asteraceae H R % Undergound bud Xu & Qiang, 2011 M America JGE Unintentionally
Pseudephantopus spicatus
5 4:5%%j Rudbeckia laciniata %%l Asteraceae HEAR 2£/77-BE Rhizome/Tiller CLO-PLA3 F Y1 America % Intentionally
5 HiH-FA 7 &L Silphium perfoliatum %%l Asteraceae FRARZE Rhizome CLO-PLA3 FIM America A & Intentionally
5 WS Soliva pterosperma %%} Asteraceae 2% Stolon PIER £ America JE7& Unintentionally
5 R UK %%} Asteraceae 4y BE Tiller CLO-PLA3 A Asia A7 Intentionally
Tanacetum parthenifolium
5 P F 5 Ruellia tuberosa B3 IKR} Acanthaceae HefR Tuberous root Flora of China S9N America 5% Intentionally
5 WA Antigonon leptopus 3%} Polygonaceae i Tuberous root PIER 21 America % Intentionally
5 1t A WL Oenothera glazioviana  #IiH-3%%} Onagraceae i 4R Perennial root Xu & Qiang, 2011 Wi Europe A= Intentionally
5 K& A W.E Oenothera villosa Wik} Onagraceae 75 4R Perennial root Xu & Qiang, 2011 2N America A 7 Intentionally
5 5775 254 Anredera scandens Y& %% F| Basellaceae HLi Tuberous root Flora of China 2N America A 7 Intentionally
5 & T |antana montevidensis L ¥Rl Verbenaceae  ANiE AR Adventitious root PIER M America A Intentionally
5 K B2 Reseda lutea AREREF} Resedaceae  HRBE/MRAE R CLO-PLA3 HEYH/RRITE M 7 Intentionally
Root turion/Root-splitter Africarica/Europe/Asia
5 iR W& A} Vitaceae W% Stem fragment Liu et al, 2008 £ America £ 7 Intentionally
Parthenocissus quinquefolia
-5 53% Rotala mexicana T %F} Lythraceae 2% Stolon Kerala Plants £ America 4 7 Intentionally
Jb2& #1178 3% Solanum carolinense #iA}l Solanaceae HEAR 25/ Penn State Extension I America JE7& Unintentionally
Rhizome/Root fragment
5 7 Cyperus esculentus 755 F} Cyperaceae HEAR 25525 Rhizome/Tuber CLO-PLA3 HEYH/RRITE M 7 Intentionally
Africarica/Europe/Asia
X ZEHE Cyperus involucratus 5l Cyperaceae HLIRZE Rhizome Flora of China I Africarica A7 Intentionally
B Armoracia rusticana +4E®l Cruciferae T BEIRBEMRES CLO-PLA3 WX Europe A& Intentionally
Tiller/Root turion/Root-splitter
5 4T3t Diplotaxis muralis F=# 4%} Cruciferae R BE Root turion CLO-PLA3 ¥ Ji Europe JEE Unintentionally
5 ¥ =% Agave americana Akt Amaryllidaceae  HLAR Z5/8k 2F Rhizome/Bulbil CLO-PLA3 FIM America A& Intentionally
5 &1 JFk Agave sisalana Akt Amaryllidaceae  HLAR 25/Ek 2F Rhizome/Bulbil PIER FIM America A& Intentionally

L ERIE T (2012) 3 FhBXGAG R A A BRI ST R AT B A0 RS, W AR AR ZE, I 22
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Rank Species Family Clonal reproduction form References of clonal reproduction form  Origin Introduction pathway
5 e T4 Hippeastrum vittatum Fwskt Amaryllidaceae  #52% Bulb FRPS S America A& Intentionally
5 JIE 2. 5 Saponaria officinalis Fi1r%l Caryophyllaceae  HRAR ZE/MR BE CLO-PLA3 WCIM/E I Europe/Asia i Intentionally
Rhizome/Root turion
5 7K 265 Egeria densa 7K ¥ % Hydrocharitaceae Wit /f 2 CLO-PLA3 2 America JE & Unintentionally
Shoot fragment/Turion
5 T4 Xanthosoma sagittifolium K g2 F Araceae HZ£ Tuber PIER FIM America A= Intentionally
5 #K X Hylocereus undatus b N EF} Cactaceae Wi =£ Stem fragment PIER FIM America A & Intentionally
5 A ML Pereskia aculeata fill N F} Cactaceae b7 =% Stem fragment PIER M America HE Intentionally
5 LI R AN A ERL W Shoot fragment WSDE F Y1 America 7 Intentionally
Myriophyllum aquaticum Haloragaceae
5 1% 1 Cymbalaria muralis % 2%} Scrophulariaceae R BE/HRES CLO-PLA3 WX Europe A & Intentionally
Root turion/Root-splitter
5 EHuTE Digitalis purpurea % %%} Scrophulariaceae 43 BE Tiller CLO-PLA3 ¥k Ji Europe A7 Intentionally
5 MAEZ LT Cuscuta approximata  Jig/EF} Convolvulaceae 7 2% Stem fragment Dilber, 2008* e[ e TRIA7 JE3 Unintentionally
Africarica/Europe/Asia
5 JiR ¥ % 2 F Cuscuta campestris Je{£F} Convolvulaceae  W72% Stem fragment PIER S America J& & Unintentionally
5 AR B ZE 4 Ipomoea indica WefeFt Convolvulaceae  H72% Stem fragment PIER I America A7 Intentionally
5 )T Ipomoea mauritiana JiEfER} Convolvulaceae  HAi Tuberous root Flora of China FEIEATE Unclear & Intentionally
5 AKEHE Merremia tuberosa JE{EFt Convolvulaceae  WriR Root fragment KALA I America A7 Intentionally
5 T Callisia repens I B H Rl & 2% Stolon Flora of China 2 America A 7 Intentionally
Commelinaceae
5 46174 Tradescantia pallida I B H %} % 2% Stolon CABI F Y1 America 7 Intentionally
Commelinaceae
5 M /7HE Tradescantia zebrina Lt i L Al & ZX Stolon Flora of China M America A & Intentionally
Commelinaceae
5 w2 HEF} Iridaceae BkZE Corm PBS AL Africarica A & Intentionally
Crocosmia x crocosmiiflora
5 BT Iris pseudacorus 5 REF} Iridaceae 43 BE Tiller CLO-PLA3 KK Europe £ 7 Intentionally
5 T4 731¢ Thalia dealbata 3%} Marantaceae HeZE Tuber USDA S America A& Intentionally
5 X4 H Symphytum officinale 2LEiRl Boraginaceae T BEIRBEMRES CLO-PLA3 WX Europe A& Intentionally
Tiller/Root turion/Root-splitter
5 AR H] LEKFIAL Nyctaginaceae 154 Perennial root Ohio Perennial & Biennial Weed Guide 3£ America A7 Intentionally
Oxybaphus nyctagineus
5 KAEHEHE Oxalis bowiei fif: % 2k} Oxalidaceae 2% Bulb FRPS AP Africarica 7 Intentionally
5 SEIH- T 22 Oxalis triangularis WES ELE} Oxalidaceae  fi%2% Bulb PBS 21 America A 7 Intentionally

AgroAtlas, Interactive Agricultural Ecological Atlas of Russia and Neighboring Countries; CABI, Centre for Agriculture and Biosciences International; CLO-PLA3, CLOnal PLAnts, version 3; FRPS, Flora
Reipublicae Popularis Sinicae; PBS, The Pacific Bulb Society; PIER, Pacific Island Ecosystems at Risk; PlantNET, The NSW Plant Information Network System; KALA, Kalaupapa National Historical Park;
USDA, United States Department of Agriculture; WSDE, Washington State Department of Ecology.
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