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Species components and hazards of alien invasive plants in Putuoshan Island,
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Abstract: [Objective] Alien invasive plants have huge negative impacts on the biodiversity and ecological
security of native ecosystems. This research aims to understand the situation of invasive plants in Putuoshan
Island, Zhejiang Province. [Method] Sample surveys were conducted in different areas of Putuoshan Island.
According to the weighted statistics of distribution area, coverage and the Zhejiang invasion level, the harm
degree and invasion grade of various invasive plants were assessed, and the key harm areas, and prevention and
control areas of invasive plants in Putuoshan Island were determined. [Result] There were totally 47 alien
invasive species of plants, belonging to 36 genera of 21 families, and all of them being herbaceous. Moreover,
out of total observed invasive species, 80.85% (38 species) were found to be native of America. 23 species of
plants were in moderate or serious harm, and 22 species could be seen in plants belonging to class I and class
II degree. [Conclusion] Hilly mountains, desolated land and coastal wetlands are important ecological regions
of Putuoshan Island where control of alien invasive species is much needed. Since the present situation of
invasive plants in Putuoshan Island is serious, it is necessary to increase publicity about bad impacts of invasive

species, carry out joint programs to control their spreading, and strengthen the quarantine inspection of alien
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plants into the island. Additionally, adequate risk assessment of non-native plants should be carried out before
their intentional application to prevent and control any invasive hazards in future. [Ch, 1 tab. 31 ref.]
Key words: alien invasive plants; Putuoshan Island; species composition; country of origin; intrusion level; key

hazard and prevention area
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3.1 YFhARSEFER

3.1 pAbanex, AR, WIRILSSRAREYILT 47 M, 2R T 21 B 36 JE (R 1), Hh it
Z IR Asteraceae, H 15, HEAREYIN 31.91%; JEAF Convolvulaceae 5 71, 5 10.64%; &
A B} Poaceae fl & B} Leguminosae 2543 3 #', 455 6.38%; UiF} Amaranthaceae. Ki#Fl Euphorbiaceae .
A JE Bl Umbelliferae, ifi £ Solanaceae #4145 2 Fl, 45 5 B A 4.26%; R A 14-FP 09 A i 2% &R
Oxalidaceae, J§JEF} Labiatae, ZZFl Chenopodiaceae. %57 #iF} Nyctaginaceae. Fi i £} Phytolaccaceae .
7% 5%l Basellaceae. 1 17%} Caryophyllaceae, + 7 4£F} Brassicaceae, /)N fIl|5.F} Haloragaceae, % ZF}
Scrophulariaceae . 4-Hij#} Plantaginaceae. 1% #£&l Campanulaceae FI1F A £} Pontederiaceae, 1474351 /5 &
FIELY 2.13%.

312 AFAR ISR AREY & m AR Y, H: 10 24 Y 31 F, KR
Bidens frondosa. Y%t % B. pilosa %5, 5§ B FEN 65.96%; £ RIARIL OFN, GnE B TR
Alternanthera philoxeroides . FEWN &bl Phytolacca americana 55, 5 S MY 19.15%; B JREEAMY) 7 Fh,
WNIR/NG. Vigna umbellata . B 4224 Ipomoea purpurea %5, 5 RFVEUY) 14.89% ., WA Y) BA H )4
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331 RERE B 47 MO AAR Y G E R E TR A R B X B R 10~46 43, KRk
4. rEE . PEAE . BEAFMEAEGF . HEWL 47 FhoSR AR, G E A
Yy OKRF 3543) 33t 8 Bl , (NN 17.02%, AESRETH . +IIF Chenopodium ambrosioides . KR
& Eichhornia crassipes 55 . " f& F 09 (25~3543) L3t 1580, & BAHY 31.91%, WKL 4%
Coreopsis grandiflora . % Sesbania cannabina %% . ¥ ¥ G FE W (15~2543) 3L4F 13 R0, 5 BB
27.66%, U4 4K AT Mirabilis jalapa . M 22 4255 WA fEE MY ONF 15 40) F9b 11 R, 58
23.41%, WIHEF/K ) Stachys arvensis, 338 K% Erigeron philadelphicus % .

332 ARFL EREIL 47 RO R AR B9 AR SFE HOHE X R] 10~42 53, R H AR R 50 A
59, 1 HAREY KT 3043): 7P L) iz, H O ARSI EE 25 i iUs™ s . 2 )
AR (22~3041): FeEEEBE LM, NAESABEMETEREKEZmW., 3RAREY
(17~22 53): $RAEEPE LD, XA AT il — %, sinmig), [CHIBEREMA
1AV . 4 BNRAEY) (13~17 43): 87 PE LR or A, WA S PR T w oK sz, HfELOE
BUBTI AR R a5 BNRFEY (NT 13 4): FR7EE PR ILRA A0, A A S FREE HUR I8 2 5%
PRV AARER N 1 KB IR AR I 9 Fh, R 19.15%, Win&EK—K 848 Solidago
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canadensis. — 33 % Ipomoea triloba % . AZHE K 2 /M IN K AR LT 1350, H RSB
27.66%, WIBHAAEEYEY] Veronica persica. JCIEMATHE Lepidium virginicum %5 . NZER N 3 R NIR
MY 12 7, SR 25.53%, ISR BEBAFIRAS Galinsoga ciliata 55 . ARSFHN 4 BIIAR
Rt 8 Fh, 5B 17.02%, A4 Solanum capsicoides . 75/NG.4F . AMZBEH A 5 i AR
Y3t s, R 10.64%, ARSI REE Myriophyllum aquaticum . 467 Bromus rigidus %5 .
3.4 ERRPEEKIE

R B E ek . FelR il . SRR . FEbRGk L | R ARSI R 6 AR XIS A A
AL 1o W RE L X8 B FiE M AT 1ok AMRAE D) 43 B, BN 91.49%, WNWER T Amaranthus
viridis . “C¥5 5 Euphorbia hirta %5 . Frlg LA SR AARAEY) 40 Fl, 38 BFPEUR 85.11%, Wn+JRJF |
ERHE Ipomoea cordatotriloba 55 . F: [l A& M X BT FIRE /N, A0 A MR AR YL 26 B, & EAL
H9 55.32%, UWNESIE E%56 Aster subulatus . FE75 8] Ageratum conyzoides %5 . ol MRSk ML 1 A5 Ak A AR A
Y22 B, R 46.81%, A ALZE LTS Plantago virginica, WYEHE N Daucus carota %5 . 1 MR L4y
AR 16 Fl, & BE) 34.04%, W2 Soliva anthemifolia . FEMFTRES . FEIEIR &0 1
BN IETT 23 B, RSB 48.94%, A —4F% Erigeron annuus . HRES

3T BE LU AR A AP TE A4S XS AP 2B F AR S5 90, 2 I Fe e LU b R B S b 2 A DXl )
R B A X2, HH ARSI S R 2B BT b e 505, B TS sk A
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Table 1 Species of alien invasive plants in Putuoshan Island
L2453 X T Ja& 44 /)88 43 A [X 2575 UNELG e NS N V]
ZZF} Chenopodiaceae/l  ZEJ& Chenopodium/3 FHIFFCh. ambrosioides ++++ D, E. F, H, L 1 A
7B} Amaranthaceae/1 ST B Alternantheral2 B35 T 5 A. philoxeroides ++++ C. D, E, F, H, L 1 )
)& Amaranthus/1 A RGTA. viridis + D.F 3 [ZES
LR FFI Nyctaginaceae/3 5 Fi & Mirabilis/3 LEHIM. jalapa + D.F. H. L 3 o S
kil Phytolaccaceae/2  [ifidiJ@ Phytolaccal2 E Nl Ph. americana ++++ C. D, E. F, H. L 1 b3
7% %%5F) Basellaceae/2 &SR Anrederal3 JEIEH A, cordifolia + H 4 [ZES
fit7®RlCaryophyllaceae/1 1T 5 & Silene/8 VYRR T-2S. gallica + C.D.E.H., L 3 TR 7 58
+57 7R Brassicaceae/1 A TR Lepidium/1 CSEMATHL. virginicum ++ D, E.F. H 2 dbEM
T FHLeguminosae/1 HORMR B Melilotus/10 WA ANEM. officinalis +++ C. D, E. H 2 PHWERRK
H % J& Sesbanial2 H3&S. cannabina ++ C.D.E.F, H 2 KIEM
9133 )8 Vigna/2 A/NELV. umbellata + D,E.H. L 4 TEEFECH
B4 BBt Oxalidaceae/l  WEIKHEJE Oxalis/1 LLAEREIKHEO. corymbosa ++ D, E. F. H. L 30 MR
KuiF}Euphorbiaceae/2 Kk J& Euphorbia/l VEIR Eu. helioscopia + C.D.E. H 4 TR FIFE DI
R HEEu. hirta + D.H 4 Rt
/NZAlHE R} Haloragaceae/ | A& Myriophylium/1 ¥y AINEHEM. aquaticum + E.L 5 mENM
AJE R Umbelliferae/1 1% N JEDaucus/8 PFEHE ND. carota ++ C.D,E,F, H L 2 el
KA @ Hydrocotylel2  BiFERIHMZH. verticillata + E.L 4 PN
JiEdEBFConvolvulaceae/l T2 & Ipomoeal2 BRHEL cordatotriloba + H.D.F.E 3 e
SN L lacunosa +++ H. D 2 e
2 nil + D.F. H. L 2 mEM
B2 41 purpurea + D.F. L 3 B
ML triloba +++ D, E.F. H. L 1 THEIEEREE
JEIE B} Labiatae/1 IK & Stachys/1 HEFIKFRS. arvensis + D.H 5 :)](&I;gllzl LA
HiliBkSolanaceae/1 R4 )& Nicandra/l RERIEN. physalodes + D.F. H 4 RE
i@ Solanum/1 EATFS. surattense + F 4 [whii]
% 2:F} Scrophulariaceae/1 Y40 )& Veronical8 FAIRIAA S UE4N V. persica +++ D, F, H. L 2 PHIE
%HijB} Plantaginaceae/l  4-HijJ& Plantagol/1 L ZERTP. virginica ++ C. D, F,H, L 1 JeEM
TRt Campanulaceae/l  FAEIEIE Triodanis/2 GURTSEAELE T, biflora + D.H.L 4 ]|
2575} Asteraceae/1 BIEW B Ageratum/3 BIFHA. conyzoides +++ D, H. F 1 P I
LR35 Aster/1 HIE 4K 5EA. subulatus ++ C.D.F.H. L 1 JesEm
B HR LS A. sandwicensis ++ D, F,H. L 3 HR
W4T Bidens/1 KRB, frondosa +++ D. H 2 e
TREIHB. pilosa ++ D.H 2 KW
455 )8 Coreopsis/2 KL C. grandiflora + C.D.E.F, H. L 3 EHE
1418 & Crassocephalum/6 B 1511 C. crepidioides + D, E.F H 3 B
K3% J& Erigeron/1 —AEHEE. annuus +++ D, E. F. H. L 2 desEm
YEINERE. bonariensis + C.D.E. H 2 HESEM
/NEBE. canadensis ++ C.D,E. H 2 desE
TR KEE. philadelphicus + D.H 5 JeEM
SN RE. sumatrensis + C.D.E. H 2 HESEM
4845 )8 Galinsogal 1 HEE4REHG. ciliata + D.F. H 3 HaPEHEF
B 8 Solival/3 HREEBS. anthemifolia + C.D 5 mENM
— R A& Solidago/8 fngk—K 84 S. canadensis ++++ C. D, E. F, H. L 1 Je3E
RAFE} Poaceae/1 43 )@ Bromus/8 W42 B. rigidus + D.H 5 BRUHFIAED
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Table 1 Continued
BIAEM X 2SR TR AR X 2 UNCL L PR AR XK N7 Ji b
2o =k
ﬁ%éég + D.F. H 3 eS|
catharticus
PERE LB Cenchrus/2  $EBEELC. echinatus + D. H 3 Py e
ﬂiﬁ\ﬂiﬂ' JHR 3 J& Eichhornial3 JBRFEE. crassipes A+ D. E. L 1 [y
Pontederiaceae/2

UL EARh AW AT IX 2R . LS A5 2028 s 3RIECHAG | IEA) Sy R SE Rl 6. Bl IE DN = v AR s 8L
s 10.RHERNEA . ARG & L. CMpEMEN; DIREFTEH; E. EIESER; F.ORERM; H. Bl; L. b bk
Mo FLT A4S HTAEYEE), AR IR TR R 48 T A E A ST IE

s, A HBAH G B P A2 DU A B AT . 38 BRE Y,
42 ERLSMRNEEDMHIEEXTR

TREGIAF AR R P ISR AR AR 2R, WS FE MR AR A4 B
NEH . FEFEUINE LR SA FXEIX, JAZ DR 1YL, B4EA 700 R0 lEFEL, B
REGNTA G LN AAI AR IR T B S ¥ 8 R 2 FH AR (R, s 218 A=
WEA . BERTTHIRRE, HIEILSHN R R BRI E, SR AR BEA B U5 ) AT REPE 2B 2
R SRARIEW AT 5 T MGGV, — BBk, (EXELIFAS], 085 B LA X ME 55 Y B 05 4E
ARG BRI o

TR RS FHILAR B ) 28 7 v 1O T B R S G A By 4250, s o il 2 A A=A O AL S A i, i) B
HATRRIRR AL RS A AR PO RN % A B DS AR AR 16 F B 1 AR E AL I, X Sk 3k
B R AT E IR, TR ISR F Y 0 SR BEA R . RS TSI

BERSEBE LA ARAE Y R BURS AT RE I B9 ARG T R, $RAB R RN & LAY, 1E5]Ff
AN ESMEYI I, T S AT ARG E RS AL, A B TARRIERE, 8y A RAE S R G
FIRIE TAERG RN, S A el it | a0 S e R 0 O 25 a1 8 3 DX 1 3 b e i B 422 T
Y5 SRS, JT ISR AR R . RS | 97 BB D M R SRR ST, 92t
VISR B it ™ .
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