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HE N 64 0, )8 28 Bl 55 )8, HF%5Fl(Asteraceae)ik % (15 F). BHAMYIEZ, H 48 F(75.00%). JF7=HiK H 3%
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FAHLIX 7R N R E PR A 5 R 5 7 b A5 7 T S B SR AR UL s ALY ) 7 bR 85 P e b DXk SR
NS 60%. FULHEN ™ G4 RNR YA WSk TR NR 6% . —RMNEBRE R, ZRAPBLEEN. |
PEACERVE T A . I B MR N R S B R BEAN ) BB b, (R 8 Fhg ™ S fa FH MG, i 51 HE.
KW W )0 NREY: BESY: PiE

doi: 10.11926/jtsb.4609

Invasive Alien Plants in the Coastal Zone and Islands of Beibu Gulf,
Guangxi
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Abstract: To protect the plant and ecosystem diversity of the coastal zone and islands along Beibu Gulf, Guangxi,
the species composition, origin, life forms, invasion routes and damage status of alien invasive plants were
analyzed by field investigation using quadrats and transect methods and literature data. The results showed that
there were total 64 invasive plants, belonging to 28 families and 55 genera, in which, Asteraceae (15 species) were
the most. Herbaceous plants were most with 48 species, accounting for 75.00%. The plants originated from
America were the most with 49 species. The risk level of invasion could be divided into 5 grades, among which
grade I (serious hazards) had 8 species, accounting for 12.50%. The alien invasive plants of Beibu Gulf were
similar to those from Guangxi, Guangdong, Hainan and South China in species composition, life forms and origin.
There were more than 60% of invasive plants come from the Americas in Beibu Gulf and inland area of
China-Vietnam border in Guangxi. So, it was speculated that there were two possible invasion routes in Guangxi:
one was from Hainan, and the other was from China-Vietnam border. Although the total number of alien invasive

plants in Beibu Gulf was smaller than that in Guangxi, the prevention and control of 8 alien invasive species of
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grade I should be paid more attention.

Key words: Coatal zone; Guangxi; Invasive alien plant; Hazard grade; Control

AR IRE R E 5T, HFEENE R
HEHEY) BEN DA KRE, ANFKE3)
BTG AR FISRFEANBTINR, B8 N R R4t
THRIE 1. NMRIEY R IR 5 AR A ED)
G R B RREGI AN R SEEY, Ed A
b B By L AT BT PR, T RS R N R ) A A
ZAEE, AL RZ BIRR,  JFiE A B R
RN, SR NN R E AT RS E
MEREME LA S AREE L EEFCEE
AR I M . EAT 2T, EYINIRIE
BRI AR P R AR, B E R AT 4. W
WA L EAE YD 5| Fh ()RR & (Eichhornia crassipes),
FEFRE AT KRR ®R A, KI5 . WA
IKEERN I IE KR, 25 S TA 3 g it 7 R4r
ARG, R AT R B 1 B . AN TE 4
gril, FE KT 45 RUIR % 1) 9% FH st is 20312 g,
T RUIR & I R B DR R ik 100 4258, A
ML 2 R B A RAME, WA 2R
TR, KOKEL(Spartina anglica)~ 75103 T 5 (Alter-
nanthera philoxeroides). 1 H % (Mikania micrantha)
LHEREAFESREPRIENZZIE, HEFAM
P, 3 VDRV 0 3 1R RO AE W) 2 R 1 1k kB
AP NAZIE 25 U NFSAERR A AR FR ] ) JI 2
(Ambrosia artemisiifolia) €47 A& 51 #2 N FTEH 1 B
JE () B 5, S B ARk AL T L X Al B R IR AR
EFABL HE, AE 34 AEG S KR —RA S
RNRZF, BRAERZ EHEREN B RRT XA,
HREER B AP RN R ER Y, THTE TUCN A
fRAER 100 M H U AR AR, FRIE 5t
A 50 FpbL,

(A B ORAP R 32t ERRIT R il &
ARTRAE, SiESESBE TR, BEE
EBRT VPR R, [R5 H T T R 5
Fid, BiibAbRYIE AR AR B AR AT
WP RS, 2 A SR . IR 2 R A
FAT I LA v e, AR BE T AMRI R NAR,
RSt 2008 S TUINRKEA 74 FU1, 2019 4
Tk 180 ML, TR R AR T A S
KT, 7 SR AR B 1, 4K 1595 km
SR, HBTA IS TR R i B A RAR

YRR AN R IUREREA TR =, 45545
R TR IR A ASCE XS U AL AR 2
BIAMRNR Y EIT T AR AT, T RAR
YIRS S LIEFRE DL, I HEAR R
K, N PEANR AR A ) A% K DR JR ik B R A
R R 40

1 BRI

1.1 W5 X AR

IR AL A R AL T AR EE L LR 1
R EHLX, HAL R W RTE BERMESEX, BAS
BRI AEFE . BRI AU 5 i 5
22 A PIGEETEAG, SARIG R ZE KR
1o PRI AR AR T S SRk 11,
EHEEZ A AL ST T, 4K 1595 km, RIS
697 A, BIUSFL 461 km®. BISHEA/N, BiFK
FERWAKR, 2RI (AR #E. W
18870 A B KRG S A AR By, A 2 MgV R (K
Ly 8y, RISEE I 5 A AREBE 5 o 95 5 2 R o A ) b R
DX IR 5 R0 7 TR B - BH 5 o RN L Bt
T KRNI BT R vy 2k L s
PHREELRERIXO, APFAEEIEE, k2
PRES, VERAEDIWEE . BN RRIL, R EILEES
AR, e BETEM S, 7T 108°12'~109°11"
E, 21°53'~21°89'N (% 1).
1.2 i

I FEITIERIFEATE, 43T 2019 4F 7 H.2021
4 F 2 AR A ES M SBEALIE Y 22
AN TR 1), B EE R SRE 2 M
20 mx20 m), 44 M7, HHATHEDBIKAE, id
SENREYMFIEE. MASEE, JRRAIRE
A, TEAHAR 2 ME S AR, IDRNRED.
1.3 SR\ HEY K& H TS

S (E AR PR KBS VPRI 7Y, R
F RIS R bR R R 778, ST AL AN RNZ D)
FhEAT 655 KSR AP . #ior 5 N—Z%dihs, F
W17 AR 41 D =Rk 2), WS %
VAL RS0 B RS VA 1R R 1) B 1 5E A 100 47,
FRPEA F ACEN, &R IRAR B KT E
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Table 1 Survey sampling location statistics

ErRe Hh & %% (E) i (N) R (m) I [H] Date
No. Location Longitude Latitude Altitude (Y/M/D)
1 FIRME XU X 108°25'54" 21°61'74" 6.58 2019/7/22
2 SR X 2 108°12'50" 21°53"77" -11 2019/7/21
3 SEMERGIX 1 108°15'38" 21°52'88" 227 2019/7/21
4 1T B A I R0 43 108°54'17" 21°73'67" -10 2019/7/23
5 1977 3 R A 1 108°43'16" 21°66'03" 3.85 2019/7/25
6 AV RIE R 108°42'49" 21°58'60" 13 2019/7/24
7 T 7 B 0 7 0 R A 108°50'30" 21°80'99" 8 2021/4/6
8 JTPRON TR X LR 108°57'12" 21°88'86" 4 2021/4/7
9 J PG TR X T AR T AR 108°56'49" 21°78'78" 1 2021/4/7
10 I PG TR X R AR T SR 108°66'91" 21°79'68" 9 2021/4/7
11 TR T ER R X3 2 BEORERA 108°70'97" 21°65'38" 8 2021/4/8
12 PG TR X R A A B = R B X 108°75'80" 21°61'66" 17 2021/4/8
13 VRN TR R X R AR A 5 R A 108°85'19" 21°64'55" 22 2021/4/8
14 VAR TR R X R AR R BB A 108°8295" 21°69'04" 5 2021/4/8
15 T PR TR S X 2R 3 R4 R 108°81'70" 21°80'90" 5 2021/4/8
16 PRI TR R X AR LA 108°83"27" 21°80'09" 6 2021/4/8
17 J P AL T A L b N ST R X 55 109°1022" 21°56'94" 4 2021/4/9
18 S P AL T A L E SN i 108°90'89" 21°61'74" —4 2021/4/9
19 AR T Al B K IR B 108°85'14" 21°69'86" 4 2021/4/9
20 G Al TR 8 2 R Xl L 109°12'41" 21°04'82" 24 2021/4/10
21 TP A T B TR 109°12'18" 21°0221" 27 2021/4/10
22 TV A T AR X R0 L BT 109°04'83" 21°44'75" 55 2021/4/11
2 IPRIEM N AR Al 1 R K AR ARALE
Table 2 Risk assessment system of alien plant invasion and its index weight
— AR WE /% /&7 BE /% = ARRR BE /%
First level indicator Weight Secondary indicator Weight Third level indicators Weight
FIABE(R]) 18 FINEIRR].1) 8 A #5| N Introduced intentionally 4
Introduction stage Introduction pathway F %3] A Introduced unintentionally 4
SIAFIEL(R1.2) 6 5| N#E Number of introductions 3
Introduction scale 5| N¥k%L Number of introductions 3
FINEF(R]1.3) 4 145 155 3 Regulatory control management 2
Introduce management 9% 4% 1) 3 ¥ Quarantine control management 2
EA R BU(R2) 18 SIS RL(R2.1) 2 S ABE R fE /) Climate adaptability 2
Suitable stage Climate adaptation
PLvH(R2.2) 4 HE KPS /7 Growth period resilience 1
Resistance LYY /1 Resilience during the breeding period 3
&N RESI(R2.3) 9 A K& B fE /7 Growth adaptability 2
Adaptability %58 77 2 Mode of reproduction 3
2 e /1 Reproductive ability 4
I F(R2.4) 3 7K 43 %A Moisture condition 1
Environmental Factors + 3 1% 251 Soil salinity conditions 1
4475 3726+ Soil nutrient conditions 1
R B (R3) 18 07 A(R3.1) 45 U Z P Diversity of diffusion 1.5
Diffusion stage Diffusion method 485 Diffusion distance 15
FEUEE Diffusion rate 1.5
AAKHE Growth rate (R3.2) 1.5 AKIJ#FE Growth rate 1.5
Y HILR®R3.3) 6 P HUTH A Diffusion area 2
Diffusion status Y HUFESE Degree of diffusion 2
AR EZM X L] Proportion of adversely affected areas 2
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4J:3% (Continued)
— R Fabr BE % YRR BE /% ZARRR BE %
First indicator Weight Second indicator Weight Third level indicator Weight
T HMB(R3) PEbINLHI(R3.4) 3 KECRIL Natural enemy status 1.5
Diffusion stage Control mechanism P FR L Control management status L5
PHE(RS.5) 3 [ A7 35 4+ F Competing species in the same niche 1.5
Diffusion trend 2R HUZS (8] Free diffusion space 1.5
& EM BL(R4) 36 HAfEFERLD 10 X} A fE 3 Harm to native species 3
Hazard phase Ecological hazard WA 7 R G FE K B2 Tmpact on ecosystem processes 3
KR the effect on the environment 2
X R 2 FEPEIY 08 Impact on biodiversity 2
e fEERL2) 8 #2422 52 Social production impact 4
Social hazard #2352 M Social life impact 4
L5 fiF(R43) 10 AL Agriculture, forestry and fishery impact 3
Economic hazard AW IZ IR Transportation impact 3
BLUREFIH B2 Resource utilization impact 2
Jic Ui 50 Tourism industry impact 2
fe e f 55 (R4.4) 8 B YI{E R fE 5 Animal and plant health hazards 4
Health hazard N Zf &% Human health hazards 4
B iE B BL(RS) 10 By 6 B EL(RS. 1) 10 [ ¥R 7512 5 %% R Prevention method and effect 3
Control stage Prevention and B I5 EIVEFE Prevent side effects 3
management
Bjj ¥ A Control cost 4
1t Total 100 100 100
EfRbr, R ENEREUEZEI 75, AEEN  sioides). A% (Parthenium hysterophorus) | i
fabr, BHLTFRLRIALTT 7, 155 B AE S HLR (Amaranthus spinosus)J& T 55 —#L A A0 BN RNAZ

H A -
1.4 NRHEWE =5 NI ZHEE 51
BTG B L T RN S5
MNZHBEATIAEA T34, 7E R FEH] rgbif ££4ER
AW 2 RS BN 4% B4R E (Global Biodiversity
Information Facility, GBIF) A1 i 4 Fh 43 41
S, FIHPIF A SINESAEE S, 1 Raster A
WorldClim #(4f e P42 BV AL &, PGP0 A
S g2 ] (B R 13130,

2 SR

2.1 NRIEVIHI IR A R

g4t AL R S IX LA A
SRNRIEY) 64 Ff, SRJ&E 28 Bt 55 J& (K 3). P
Z 72 % Bl (Asteraceae, 15 1, F [A]). & F}(Fabaceae,
6)« AAFH(Poaceae, 6). T FH Amaranthaceae, 4). K
i Fl(Euphorbiaceae, 3). #i%%F}( Malvaceae, 3). H:
H, FOETE, KRZE. KHLE(Chromolaena
odorata) M H AL KB (Spartina alterniflora) )& T & it
NATIANSRNAR NS, D2 (Lantana camara)-
K (Pistia stratiotes)~ 5% (Dysphania ambro-

U, hh, RHRE. A XK (Leucaena leucoce-
phala) 2P} | B RS (Sphagneticola trilobata)
FTEHLEYE TUCN FIATHE T A 1 100 Frdbhsk
MNAZFHBL,

2.2 NRAEY) A V5 B JER 7= H 3 A

I PRAGER S AT I R ASRN R
TERA A N EAR . A, JEARRITRA 4 25, MG
ALE R, B 48 Fi(75.00%), & 1 FKAETA (R
IRSE), A 2 Fl(3.13%); HEARTH 10 #(15.63%);
Te KA 4 F1(6.25%). AT IWAZHNAZREY), HAKE
WA RIS, FLUCNHEARSS, DECITAR K
FEA

Xof FL R HORIE 4T, RISk B LN R
Y% , 3 49 F(76.56%); FLUAZ IR 8 F(12.50%)-
WM 4 F1(6.25%) KM 2 Fh(3.13%) Wil 1 Fh
(1.56%) . 5 ENZEARIZEIN & E(52%)FH ELER),
JTPRAG S R S 1 LR £2(76.56%)
2.3 NRig%%

IR I AT WS RN R 1%
BHEWIM, ARINMERFTANE ). FETIA
32 Fli(50%), Zimid M HE . 3. . g, 4
AR B RL . AR IS TN AE AL AED)
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Table 3 List of invasive plants
w08 i A Y JE 7= MNAZEELR FIATTA
Family Species Life form Origin Invasion grade Introduction method
fisnkl Amaryllidaceae o5 == Agave americana R Herb i I Tropical America 1vV(32.5) I
Y A{EE} Pontederiaceae KRS Eichhornia crassipes %7K Herb ™ 74 Brazil 1(63) 11
5tRF} Crassulaceae AR Bryophyllum pinnatum i Herb JE9 Africa 11(47.5) 11
F} Fabaceae M3 %5 55 Mimosa bimucronata WA Shrub  #4afy 29 Tropical America 1(51.5) il
¥ Sesbania cannabina FiK Herb KEEMNZ KT Byl 111(49.5) 11
Oceania to Pacific Islands
&R 5. Crotalaria pallida FiK Herb B Africa 1V(32) 11
AKE. Cajanus cajan HEAR Shrub  #HT Y Tropical Asia IV(31.5) 11
XIEYLH Senna bicapsularis HER Shrub  #iy SE YN Tropical America V(29.5) 11
HARK Leucaena leucocephala A Arbor  #iii E I Tropical America V(26.5) 11
HRAL Urticaceae /N4 IKAE Pilea microphylla B K Herb i YN Tropical America 1v(37.5) I
B K F R Oxalidaceae  £IAEREZK M Oxalis corymbosa HK Herb i YN Tropical America 1V(33) I
[ O. corniculata %K Herb Plts I Tropical America 1V(30.5) (9]
K#Fl BEuphorbiaceae K44 Euphorbia hirta 57 Herb A 2 Tropical America 111(46.5) U
JBYYEL E. hypericifolia K Herb #lts 2 9 Tropical America 1(41.5) U
BER Ricinus communis HEAR Shrub %R East Africa 1V(32) I
{5 FFl Combretacea WM #5525 Laguncularia racemosa FeA Arbor  S2VHE Mexico 11(32) 11
TFJE2EF Lythraceae TeIG 3% Sonneratia apetala F*A Arbor  FFIE South Asia 111(44) 11
1t 2E%} Onagraceae Y% Ludwigia hyssopifolia K Herb i I Tropical America 111(41) e
k&R F} Myrtaceae 1% Eucalyptus robusta FeAR Arbor  JEKHTE Australia 1(67.5) I
HiZE Rl Malvaceae WEAEE Sida szechuensis HEA Shrub #4773 Tropical America 111(44) U
W SR8 Herissantia crispa i Herb A 2 Tropical America V(28) U
F£3% Malvastrum coromandelianum B Herb ZEM America V(28) U
WELEE} Convolvulaceae TR Ipomoea cairica JBEA Liana  JEM Africa 11(59.5) 11
[F 32245 1 purpurea A Liana &Y America 111(40.5) 11
Bl Amaranthaceae 25T H Alternanthera philoxeroides ¥ Herb [ 75 Brazil 1(63.5) U
45 B0 Amaranthus viridis HK Herb F35M South America 111(49.5) U
T A. spinosus ELA Herb i YN Tropical America 111(43) U
AL Gomphrena celosioides i Herb A 2 Tropical America 1V(39.5) it
HIEFIF} Nyctaginaceae 255K Hi Mirabilis jalapa LR Herb A 92 Tropical America 1V(32) it
JEFE R Basellaceae V&3% Basella alba R Herb #7 I Tropical Asia 111(45) )il
L ikl Portulacaceae Bk Wi Portulaca pilosa A Herb #77 F=W Tropical America IV(35.5) U
flr N %%} Cactaceae AN % Opuntia dillenii EAK Shrub  IM#LLIF Caribbean Sea IV(33) 11
AAE} Poaceae HAEKHE Spartina alterniflora AR Herb Jt3& ¥ North America 1(62) 11
HiHhZR Panicum repens B K Herb KK FE 6 Southern Europe 11(52.5) U
KZ& P maximum HK Herb AEP Africa 111(40) I
ERL . Brachiaria mutica %A Herb a7 3 Tropical America 111(47.5) I
REL Pennisetum purpureum LR Herb ED Africa 111(46.5) 11
W -5 Paspalum conjugatum R Herb $i T &Y Latin America 111(44) U
K2R} Araceae K3 Pistia stratiotes R Herb [ 74 Brazil 11(55.5) 11
JHEEL Cyperaceae 7y BRI S Cyperus surinamensis A Herb FM America 1M1(47) U
#§ 5l Rubiaceae [l - F 16 Spermacoce alata A Herb F3%¥M South America 111(48) 11
Fi R Mitracarpus hirtus K Herb B35 South America 111(42) U
JeTHEEL Apocynaceae  KFFAE Catharanthus roseus FEA Shrub  SiAin#n Madagascar 1V(36) I
il Solanaceae JK A Solanum torvum #EA Shrub  Jin#hLkifE Caribbean Sea 11(50.5) U
AESEIE S, americanum K Herb M America 111(43.5) U
L ¥Rl Verbenaceae B2 Ft Lantana camara HEAR Shrub  #H7SEY Tropical America 11(54) 11
L LAPL L montevidensis JEAR Shrub S Tropical America 11(44) 11
#i%} Chenopodiaceae  +30IFF Dysphania ambrosioides IR Herb HA7 2E Tropical America 11(50) U
%%l Asteraceae KHLEE Chromolaena odorata A Herb *F1 359 Central America 1(64.5) U
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4J:3% (Continued)
w08 i A Y JE 7= MNZEELR FIATTA
Family Species Life form Origin Invasion grade Introduction method
%%l Asteraceae Y4B Bidens pilosa Ei A Herb 2 America 1(61.5) U
RIS Sphagneticola trilobata K Herb 5 South America 1(61) il
R Praxelis clematidea A Herb HFE I South America 1(60.5) U
I3 Parthenium hysterophorus HiA Herb 2 America 11(50.5) U
1% Eclipta prostrata A Herb I America 1M1(48) U
%F Helianthus tuberos A Herb Jt3& ¥ North America 111(45.5) 11
AR Crassocephalum crepidioides ELA Herb L9 Africa 111(44.5) U
RELL % Ageratum conyzoides R Herb i YN Tropical America 111(43) U
Ji%E K3 Erigeron canadensis 7% Herb Jt3& 91 North America 111(42.5) U
—4F 3% E. annuus B A Herb L& North America 111(42.5) U
I TEEE E. sumatrensis A Herb HFE I South America 111(40) U
HAEHUIEE Elephantopus tomentosus HiA Herb J63E9H North America 111(41.5) U
R 58 Symphyotrichum subulatum IR Herb Jt3& ¥ North America 1V(39.5) U
&NEE Synedrella nodiflora AR Herb A7 2 Tropical America IV(34.5) U
DJEEL Apiaceae B Eryngium foetidum R Herb £ P Central America V(29.5) I

I: AE5IN;TU: EEIIN

II: Introduced intentionally; IU: Introduced unintentionally.

SIERI R %, A 18 Fi, ZAHA(9 FFIHEAR(S ),
D ONTEARRREA (% 2 ), Ferp 39 UL A0 22 5 AR Ao
¥ (Eucalyptus robusta), 1 AL E N H 1151
Bt AMEPCR L SR IEEEREY) 51 HE AR, 3t
A5 M RN HEDGSINRA 3 B fE A2 M
YISINIHA 3 Fhe AEJIEMAEY) TN BT R 4 2
(Laguncularia racemosa) ~ 7t I ¥#§ 3% (Sonneratia
apetala) 2 i, B E LR ARG TR 5] 1ER
PRSI N 2 B, BLARK SN S5 2 B
(Mimosa bimucronata), 3/ H ALK EAIEIR 370
REETIN
BTN 32 #1(50%), JLNEATFEA KRGS

TN FEERE ORI N b
SEERR B 5 Fh N a0 45 R i (Amaranthus viridis);
W P 5| R ] S Bl PR AR A 51 A N 0 K A
(Euphorbia hirta), i NFENEEHRIF B8 T H g
o= 5 N6 2 (Crassocephalum crepidioides)-
—*%E3& (Erigeron annuus)5%
2.4 NREWEFERRI

R 2 B AR VAl Fiabn SAE, R R Gy
BT PE AL ER S g A T W S X AR N AR AR
P00 S S5 AT AT 70 (R 3)- 64 FhANRANR I
VAR 25043 73N 26.5~67.5 47, IRIETF 50 i3Ik,
e N R 73 9 5 N4 R AG)™ B SE T  THET™
HfaE &P EAE. IVRELEMV RIBTE
). Hrr, 1408 #(12.50%). 112 9 (14.06%).

2K 28 1(43.75%)~ IVZ 14 Fi(21.88%)F1 V 2% 5
(7.81%).

TP 5 fE 3 1) 8 PAED AR . A8 e 5
(Bidens pilosa)~ $HLE . RHRWE . HAKEL, (HR
Yi(Praxelis clematidea) 70T H(E-FET 5.
PRI A . AR SR BRI I SO R 2R A A
B A 13 /A, AR A S22 Ab) T 59.09%;
HOONBR L, 7 /oA SRIEWRUCNFER (S b))
R IR (3 Ab) 250 E T H (3 Ab) RALEQ2 4b)s
HACKEL(2 Ab)RIRBREE (1 Ab)o X Hefh 4 2 31
MEBAAMEA . EERBEZ . 5M0% KRS
R R
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Fig. 1 Variance analysis of environmental data of Praxelis clematidea (A) and Eichhornia crassipes (B). ¥*¥*: P<0.001; **: P<0.01; ns: P>0.05



#3M

TECREE: T PEIC AR iR . B ISR N R 451

2.6 S4RITHLX 1 IR

PR AHAR L X N AR AE P A S, T P
VB AT S NS OGBS RN R A
Yo e e R0 T, T RERY, g Rg R
Y AR X 22 = Eg B, A b g
(F 4. LSRR WS X S
2858 P il L XA A, R ON AR R A SR R S

R4 TV B N RS A AR M X B LA

Table 4 Similarity of invasive plants in Guangxi islands with other adjacent areas
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