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Current situation and control of alien plant invasion in the
Hunan region of the Yangtze River Economic Belt
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Abstract: [ Aim] This study aimed to understand the species composition, and regional distribution of alien invasive plants and to
promote biodiversity conservation in the Hunan region of the Yangtze River Economic Belt. [ Method] A field investigation of inva-
sive plants in the Hunan region of the Yangtze River Economic Belt was carried out and was supplemented with a literature review.
[ Result] A total of 146 alien invasive species belonging to 102 genera and 41 families were observed in the Hunan region of the
Yangtze River Economic Belt. The predominant species were those belonging to Asteraceae (35 species) , accounting for 23.97% of
the total number of invasive plant species. The largest number of invasive alien plants (99 species or 67.81% of the total number of
species) originated from America. In terms of life form composition, herbaceous plants were predominant among the invasive plants
in the Hunan region of the Yangtze River Economic Belt, accounting for 82.88% of the total number of invasive plants. In terms of
floristic characteristics, most were from worldwide distribution type (19 families) and invasive, accounting for 46.34% of the total
number of families. In terms of the floristic characteristics of the genera, the most abundant were pantropical distribution types (32
genera) , accounting for 31.38% of the total number of genera. [ Conclusion] The exotic invasive plants in the Hunan region of the
Yangize River Economic Belt were diverse with most exhibiting rapid growth rates, and the harmful degree was increasing. Further-
more, it is necessary to strengthen the management of invasive plants of the family Asteraceae and those from America.
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Table 1 Composition and risk level of alien invasive plants in Yangtze River Economic Belt Hunan region
e Family J& Genera Fif Species JEL P Origin I%(:af.i ﬁ:%il;gi
BRI} Salviniaceae WLLLJR Azolla AMHTTLL Azolla filiculoides FEM America AH 2
HIME} Urticaceae IKAE)E Pilea N IKAE Pilea microphylla F America PH 4
G Phytolaecaceae 5150 Phytolacca T i bl Phytolacca americana FEM America PH 2
LLEFTFl Nyclaginaceae 46 )& Bougainvillea FentF4E Bougainvillea glabra FEM America SH 5
F4E Bougainvillea spectabilis FEM America SH 5
LIRFIE Mirabilis LIEHT Mirabilis jalapa FEM America PH 2
Ui A Portulacaceae L5 )& Portulaca B 515 Portulaca pilosa FEIM America AH 5
IR Piperaceae TR Peperomia TR Peperomia pellucida FEM America AH 4
+ AZF} Talinaceae + ABJ& Talinum + A2 Talinum paniculatum FM America PH 4
V%25 R} Basellaceae VK ZE B R Anredera VLB Anredera cordifolia FEW America VI 1
V558 Basella J53% Basella alba FEM America VI 5
£A17EL Caryophyllaceae FANF & Agrostemma Z A% Agrostemma githago EXM Europe AH 3
BHIE Cerastium BRIF B Ceratium glomeratum FRH Europe AH 2
FHESRIE Vaccaria £ H5SE Vaccearia hispanica EIH Asia AH 4
TRl Amaranthaceae TR Ahernanthera BB TR Alternanthera philoxeroides Y America AH 1
V)& Amaranthus W Amaranthus tricolor Y Asia AH 3
A Amaranthus retroflexus VN America AH 1
W38 Amaranthus blitumm FM America AH 2
45 V8 Amaranthus viridis FEM America AH 2
HIYE Amaranthus spinosus FM America AH 1
FH A8 Celosia FHHM Celosia argentea I Asia AH 2
AL Celosia cristata FEM America AH 5
#2)& Chenopodium * /NEE Chenopodium ficifolium F Europe AH 4
BREZEJE Dysphania FIIF Dysphania ambrosioides F America AH 1
TH4aE Gomphrena TF-Her Gomphrena globosa W America AH 5
EE#} Ranunculaceae EHEJE Ranunculus IR EE Ranunculus muricatus P Asia AH 3
+F4EEL Cruciferae F& Capsella % Capsella bursa-pastoris T Asia AH 4
WK 3F & Cardamine 25 ek 3E Cardamine Sflexuosa RN Europe ABH 5
MATIRIE Lepidium R Lepidium didymum FEUM America ABH 4
* JLEIMATSE Lepidium virginicum FEM America BH 2
TSRS Nasturtium * TSR Nasturtium officinale W Europe ABH 4
SR} Fabaceae MIERE Acacia LB K Acacia farnesiana FKEEM Oceania TR 3
PBIR| Acacia mearnsii FM America TR 3
LM Amorpha MM Amorpha fruticosa W America SH 5
758 Medicago P ETE Medicago polymorpha KHFIM Oceania PH 4
LHTE Medicago sativa FW America PH 4
BUKBRJ® Melilotus AL B AR Melilotus albus E Asia ABH 4
BLRHE Melilotus suaveolens T Asia ABH 4
H 2R Mimosa T %5 % Mimosa pudica WM Asia PH 2
HI¥EJE Robinia HIME Robinia pseudoacacia KR Europe TR 3
B JE Senna BRI YEH Senna sophera FEM America SH 3
* BMLH Senna surattensis FM America SH 5
WYL Senna bicapsularis AEYH Asia SH 5
H % J&@ Sesbania H % Sesbania cannabina e Europe AH 2
EHNETE Trifolium H 450 Trifolium repens FRIH Europe PH 2
LA E Trifolium pratense F America PH 2
fit: 3% 2R} Oxalidaceae fit: 3¢ B)E Oxalis LTAEIEIE L Oxalis corymbosa FEM America PH 4
LI FEIL B Oxalis triangularis FM America PH 5
a2 JLE B} Geraniaceae EHEELR Geranium PGB Geranium carolinianum FEM America AH 2
Kk F} Euphorbiaceae KukJ& Euphorbia WK Euphorbia dentata FEM America AH 3
KIHEL Euphorbia hirta FE America AH 3
BEHLER Euphorbia maculata FEM America AH 3
“ B2 Euphorbia marginata FEM America AH 5
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gx1
P Family J& Genera T Species JEFE Origin E(Eﬂ )\@}i‘%é}j’(
Life form  Risk level
— 4L Euphorbia pulcherrima FM America SH 5
B #RJE Ricinus B R Ricinus communis JEW Africa AH 2
JRUIIAER} Balsaminaceae RUlE ) Impatiens RUIIAE Impatiens balsamina P Asia AH 4
WA FF Vitaceae Wik )& Parthenocissus TSR Parthenocissus quinguefolia FE America VI 5
HEZERL Malvaceae TR JBK )& Abutilon “ TR Abutilon theophrasti TP Asia AH 3
WS Sida WAERS Sida acuta N America SH 4
B4 IRFL Myrtaceae Y& Eucalyptus ¥ Eucalyptus robusta KIEM Oceania TR 5
HIrF 2R Onagraceae H WHE Oenothera H ULEE Oenothera biennis FM America ABH 2
FETH H WA Oenothera speciosa FI America PH 5
JNTAEF} Halorrthagidaceae KR Myriophyllum BN Myriophyllum aquaticum W America PH 5
FNE Araliaceae K& Hydrocotyle FMISERHIZZ Hydrocotyle verticillata FEM America PH 3
GFEEL Apiaceae M- JE Cyclospermum A 1F Cyclospermum leptophyllum FEM America AH 4
A% N& Daucus B N Daucus carota R Europe AH 2
P52} Rubiacea AR Spermacoce i - A B Spermacoce alata W America AH 1
AR} Cactaceae A& Opuntia A2 Opuntia stricta FEM America SH 2
Ji#4EEL Convolvulaceae 22T )& Cuscuta *MRAEB 22T Cuscuta approximata EX I Europe VI 5
RS Ipomoea quamoclit  * 1 N4 Ipomoea cairica FEP America VI 1
et Ipomoea nil W America VI 2
5 H42 4f Ipomoea purpurea FE America VI 1
=B [pomoea triloba FI America VI 2
s Quamoclit pennata JEIH Africa VI 5
TRl Verbenaceae Ri% 58 Duranta %5 Duranta erecta FEVH Africa SH 5
L& Lantana L} Lantana camara FI America SH 1
LR & Verbena HH- Z ¥l 5L Verbena bonariensis W America PH 5
JEIEFR} Lamiaceae MERE R Hyptis *REREL Ageratum houstonianum FEW America AH 4
TR )& Mentha BA 224 Mentha spicata FEM America PH 5
B g Ocimum B Ocimum basilicum WM Asia AH 5
RERE Salvia —H 4T Salvia splendens FEM America PH 5
#iBl Solanaceae SR P& Datura =% Datura stramonium W America AH 2
AR % & Nicandra RFR¥E Nicandra physalodes FM America AH 3
JTRERIE Physalis TR Physalis angulata FI America AH 3
ESYivé A Physalis pubescens FEW America AH 4
HiJ& Solanum DA IE 3% Solanum americanum W America AH 3
MBI Z. Solanum pseudo-capsicum FE America SH 5
ZETF} Plantaginaceae Z15)J& Plantago L3 4R Plantago virginica FM America ABH 2
YEVEINE Veronica B ST BEYEYN Veronica arvensis e Europe AH 4
* WCREEE Veronica peregrina FEM America ABH 4
BT A B2 U290 Veronica persica T Asia ABH 3
YUY Veronica polita PP Asia ABH 4
2P} Asteraceae AT Ageratum TEE ] Ageratum conyzoides FW America AH 1
* REH-5E Ageratum houstonianum FEM America AH 2
WKEJ&E Ambrosia WK®E Ambrosia artemisiifolia FI America AH 1
YLET L& Bidens AL Y 51 55 Bidens alba W America AH 1
KIRHEE Bidens frondosa FEM America AH 1
YAET T Bidens pilosa FEM America AH 1
4 X945 )& Coreopsis SN 42392 Coreopsis lanceolata FI America ABH 3
P64 394 Coreopsis tinctoria FEM America BH 5
43955 Zinnia haaglana FEM America ABH 5
FKLJE Cosmos Bl %4 Cosmos sulphureus F America AH 3
FKIE Cosmos bipinnata FM America PH 5
PR R Crassocephalum WY e Crassocephalum crepidioides JEP Africa AH 2
KHEHE Cyanus WK S Cyanus segetum FX M Europe ABH 5
4117 )& Eclipta @115 Eclipta prostrata FI America AH 4
KIEJE Erigeron —4F3% Erigeron annuus FEM America ABH 1
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B 24T Erigeron bonariensis FI America ABH 2

JINEE L Erigeron canadensis FEW America AH 1

NS B Erigeron sumatrensis M America ABH 1

KNF & Gaillardia TR KN Gaillardia aristata FE America PH 5

KNH Gaillardia pulchella FI America AH 5

B4R Galinsoga “ L83 Galinsoga parviflora FEW America AH 2

T 5 8 Glebionis T Chrysanthemum coronarium el Europe ABH 5

BRI & Chrysanthemum segetum FRYH Europe AH 5

1] H %%)& Helianthus 457 Helianthus tuberosus WY Europe PH 4

4458 Leucanthemum * W4 Leucanthemum vulgate KR Europe PH 5

{1258 Pluchea * HEEWELZ Pluchea sagittalis FEM America AH 5

RRFE Praxelis IRV Praxelis clematidea FI America AH 1

JK K& & Silybum * K KE Silybum marianum FX I Europe ABH 4

— M Solidago JIE i 2 Solidago canadensts W America PH 1

A28 Soliva BAE2 Soliva anthemifolia FE America AH 4

W E KA Sonchus AL T3 Sonchus asper WY Europe AH 4

TSR Sonchus oleraceus el Europe ABH 4

T 77%5)® Tagetes Ti 7544 Tagetes erecta M America AH 5

B HZJE Zinnia B H2§ Zinnia elegans FE America AH 5

BB 568 Symphyotrichum #4558 Symphyotrichum subulatum FEM America AH 1

H 2R Agavaceae E 2R Agave HHE Agave americana W America PH 5
fi#rft Amaryllidaceae HIEE Zephyranthes RFE Zephyranthes candida FEM America PH 4
AESE Zephyranthes carinata FI America PH 4

FHAZEFR) Pontederiaceae JXUR )& Eichhornia JUHR % Eichhornia crassipes FE America PH 1
Rl Iridaceae ER&E Iris WEE Iris pseudacorus N America PH 5
TS 8 B R} Commelinaceae  $XFEHLJR Tradescantia LA MG Tradescantia pallida FEM America PH 5
RATHEF Tradescantia zebrina FI America PH 5

K5 R} Araceae K@ Pistia K Pistia stratiotes FEW America PH 1
YER} Cyperaceae YELE Cyperus KA-EL Cyperus involucratus WP Asia PH 5
BT Cyperus rotundus WM Asia PH 4

P18} Marantaceae KT & Thalia T J14E Thalia dealbata FI America PH 5
ARAF} Poaceae M & Avena WY Avena fatua FX I Europe AH 2
32 J& Bromus Ji 4L FZ Bromus catharticus M America AH 2

BAEEE Lolium PBSE . Lolium perenne HYH Europe PH 4

“ & Lolium temulentum WY Europe AH 1

@ Panicum *HliHBZR Panicum repens FEM America PH 2

HME Paspalum Wi BB Paspalum conjugatum FEM America PH 2

3R )& Pseudosorghum =3 Pseudosorghum fasciculare B Europe PH 1

B E Setaria FEM ) BB B Setaria palmifolia JEW Africa AH 4

* FORZY TR I SO AR GE VIR A MR A EORT ARGE RS . AH —ARAERUAS  BH: AR RIAR  PH . AR FOAR  ABH  —4F 2

B AR AR R TR IR A SH HEA VI BEAR

* indicates that the species information is obtained through for literature inquiries , plant specimens , news reports. AH; Annual herb; BH; Bienni-

al herb; PH: Perennial herb; ABH: Annual or biennial herb; TR Tree; SH: Shrub; VI: Vine.
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Table 2 Number of families of invasive plants per geographic range in Yangtze River Economic Belt Hunan region

B 5/ B L 114 |G 4]
SR IR Geographic range Nuiﬁ%i/firtﬁly Perce:fa};iﬁofitfllzﬁly/%

1 )4 Cosmopolitan 19 46.34

2 {Z #7 Pantropica 12 29.27

2-2 P Y - P A E N -7 32 (FG3E M) Tropical Asia-Tropical Africa- 1 2.44
Tropical America, (South America)

S VARG FBR M B2 #4315 Pantropical especially South Hemisphere 3 7.32
3R (HA, WAAAHT ) T T SE AT BD Tropical & Subtropical East Asia & 5 12.19
(South) Tropical America, disjunct

8—4 LIk HY FI g I H7 [B] W7 North Temperate & South Temperate disjuncte 1 2.44
£t Total 41 100

IR A FRAT R T N AR TS

The number before the name of the distribution type is its representative sequence.

B R 53 A X 2R SR | K VT 24 151 plg
XAk AR YA 102 N8, b E R K
TR MREHE R ok s 3E w5 m b
J&, ST K50 E B AR HUE I X R A B
(XIPK%E,2015) , G, ARBFGANET T 97 AN @ 1)
O3 XA W K 10 oA T K 4 AR R (R
3), H ZHG M 32 ANE S AR EE Y
31.38%; - Fox 4 21 A&, b AR MY SR 1
20.59% ; A0 (Fts 73R ) N HAGHT B 3 (1] DB 7 A1

A&, H AR Y BN 5.88% ; 4530 K b 56 1]
I SAEIL AN X 2B A 3 MR, & b AR
FE ) SR ) 2.94% ; $s W 2 8 N 40 A 2 A4~
&, 5 AR BRI 1.96% ; HoAZE RIS 1 A4
&, & AR Y R B 0.98% , Bk AE, 5
AR RN s o A 8 ) JE 4 &2, HOU O A TR A
A FZR N S Aty i 5 ) W o3 A PR AR A 5 4 A28
BRI AR YR BN 75.49% , KT 45545 W i
X IR AR A A2 FE 1) 26 B 55 R 5 B I #GHT X R

14 4N &, AR EE Y 13.73% ; L 43416 10
MNE, AR HY) A8 1 9.80% ; IHH FLIRA 4315 6

Jit, 33X AT R DR S A 5T Aty 1 5 I F) 1 A ok
Y DX I A iR B AR RE ) (85545 ,2020)

£3 KIZLFHEHERBNEENENS 7 X LRI

Table 3 Types number of genera of invasive plants per geographic range in Yangtze River Economic Belt Hunan region

TN s : :
ISR Geographic range Nufb%fi'/gtlenus Per(:eli;ilif%ifjltziijus/ %

1 545 Cosmopolitan 21 20.59

2 {Z #4417 Pantropica 32 31.38

3R (Bl TR ) B A g 5K TR 1T 14 13.73

Tropical & Subtropical East Asia & (South) Tropical America disjuncted

(3b) iy | WA H1 95 B R 55 Tropical & Subtropical Central to South America 1 0.98

5 T P 2 G KPEM Tropical Asia to Tropical Australasia Oceania 1 0.98

6. PUHE I =BG EDN Tropical Asia to Tropical Africa 2 1.96

8 Jb iR North Temperate zone 10 9.80

8—4 LY FI g I HT [E] W7 North Temperate & South Temperate disjuncted 1 0.98

9 AR W At FE AT East Asia & North America disjuncted 3 2.94

(N ANAEILZE B North America 3 2.94

10 [H{H-FEA Temperate Eurasia [$) 5.88

101 PPt IX. 7 SI7 VAR S0 61 i 43 1 0.98

Mediterranea, West Asia (or Central Asia) & East Asia disjuncted

12 Horfrifg X P63 2 1 F Mediterranea West to Central Asia 1 0.98

(12) s.s HIEIX B Lk A H -6 Mediterranea, Semi or Circum-Mediterranea 1 0.98

ABHHIX R Undefined flora 5 4.90

&t Total 102 100

I A TR T N AR TS

The number before the name of the distribution type is its representative sequence.
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KATA T W XIS R AR, A
B2 24 B, AR IEY) BRI ERY 16.44% 5 A
22529 B, i ARAEY) BRI 19.86% ; SR A
1RZ18 B, AR FEY) SRRy 12.33%; — A
29532 B, i ARAE Y BB 21.92% ; A5 15
L 43 B AR BRI 29.45%
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47 A (1), B L AT, AR YRR 25
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o7 LR,

[ BRMEZSS Species requiring further observation
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- FEHENfZZE Serious invasion
1 EBMENRZ Malignant invasion
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Fig.1 Number of alien invasive species per risk level in the

Yangtze River Economic Belt Hunan region
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Z i 21 F ABR Dl 2 DS TRE A R R AR ) E
SCRASTR], fE RN 26 B IE 2018 4F 2 1 T 43 Fh,
(3) 3 3 5 X B (2016 ) X 51 g g F A B T L K
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FHo1 FiAHEL & B, 1w AL AR Vbl s BT R
7 g BT 4 NITT A AR A e W Fh B 1 e s 380
FRIHR 3 Ak 11 B 55 b
3.2 SMREMNBRERHE

KAILE T R XAk Sk AR AE W) 16 35
&L JULAR R B2 RYLE BT T RS XA ok A 12
YR T 1~3 SF R AR E] 71 Fh, (5 S
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