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Fig. 2 The number of alien invasive plant species in each province of China according to actual distribution
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Rat Island: Can Lost Ecosystems Be
Restored?
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The rugged shoreline of Rat Island.
Credit: Island Conservation
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Eichhornia crassipes
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Selected Resources

Mative To: South America (Zhang et al. 2010)

Means of Introduction: Ornamental (Toft et al. 2003)
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Last observation: June 4, 2014 - Map generated: August 29, 2014 By Decion & Disbrinn Mappin Sy

https://nas.er.usgs.gov/viewer/omap.aspx?Species|D=1130



= 5] N-LLKER P 450

3. F

t:-\‘b B
ﬁw( &%@

- ' January Annual Mean Daily Average
Temperature
- \ A < 20,0
8 UGA0002074 [~
o o B 20.0 - 32.0
(@]

} ’l,

M
(o]
F
NS
(@]

Selected Resources o o C 32.1 - 40.0
Q D 40.1 - 50.0

Mative To: South America (Zhang et al. 2010) \ Tzt =
Fe0.1 - 70.0

\
Means of Introduction: Ornamental (Toft et al. 2003) 0 %’ .
=
DIv/p
= - o
e
¥

L)
1

-

)

> USGS p -122.7832, 48.8965
scienca lora changing workd () 300 600mi National Climatic Data Center

i

https://nas.er.usgs.gov/viewer/omap.aspx?Species|D=1130



. N = = )

3- ] JIEI\%I}\_U\7KEHJ':j\j1§IJ

o FAEI9M2060F AR, 52 [ 2 2y W2 AR g PR R [ 2N st & M Rg 2 5
PRV E, =] o e ARyl o ) 0 3 15 A7) (Tabita & Woods 1962 ) . 1884
o, LRSS B By Rz 0 IR SR K AP, Tl B R AT 2,
PRSEAE NS R W, — NS 1 TR R SPalatka b 25 /1
HEH DAY, ﬂﬁﬁi@iﬁﬂ%ﬁﬁ%é’ﬁﬁﬁﬁﬂgt Johns River) #1147 JR 7K HY
b EARGE, T BRSO IRR, R POy BB 29 8 7] (Tabita &
Woods , 1962). 1B A& £\ v RIRERM BRI R, THG) 2 500K
R, 18964F, JUHRZE C & imAi1R 2 il Qgce 1993). {H, 18934,
FH T~ RUHR 32 1) PRI gzéﬂzéiﬁﬁﬁ T L2 (Buker, 1982),
F18984F, MR E L 2™ H [ %T?E%ﬂmﬁnﬂ%mmE%mL z (Joyce, 1993).
ﬂ%@ﬂﬁﬂ%%%ﬁM%%TEﬁ%% SR A 2 M mwﬁ,fﬁﬁr
1051 T JCAL B “%‘iﬁ?ﬁ%}%"ﬂ%%%%i? A

Tjg%;: ) 7\% NN XJu;'é'L' ] 1) 7\5 X

IR AN, A B R e H Nl T HBH)) ZE M.

e, 2. N RERER IR S A7 A2 1 1) @[], A4k, 2004, 28(6):735-752.



YRt

—
1

)

51 N-LLK A

=~z
=
I

~

3.

HPAFHTKTR SRR -
AR (SN ol
SFFp L | HERE S AT
ST DI - At T
<o Kice RN
Frl  ZECNRIEI -
FE i VR - L
R AR SEGHEN RS
B T K< AT
B ORBH Y GG
L S R ) e S
Tggoe REE . e, o
Hi@—omdn ot
e RS S|
ERERS SR . 2
R Q<R IR ERAS T S

& 6-1 REREZEPERBEXNEFR D5 E



Rkl

)

51 N-LLK A

i N
=5
IO

~

3.

o W SV
OFND EdET B . "
- B NE S R R
TR B R, <
S RS EERGE Kos
PR N i
Sl Hamsesl s
Nt e e G S
SRR R
FRSEE Q-SSR S
E e | BN EREHEY
RUREEHER ke

, 1995)

ATaN

mX g /
Bh < SEEREE G

2]

MO0 ] (i< A5
-~ i \\W.mu
X L\ R - QIR -

AR S 7E P [E 09 b [X 5345 ]

3-2






N ’ r .';.:. 5 7"' B _ I

o ) - b e 4 b - ¢
Py . ioz, Spain L Y b \
A Ribatejo, Porw‘ . "aat - {

/Florida, Arnensl X, Batamas
aica

Parwa Canal , Panama

A

Fig. 4 The distribution of Eichhornia crassipes clones through-

®: : Lh! 8, : Siloris 84 u’f"?‘d‘s"w“ N (3 _ > out China. Different colours represent different genotypes. The

ZKiDS, Coemk. i Y i e KEm-.cn g X . aa size of each pie represents the sample size (number of ramets)
. y .Manaus‘ Braﬁ 5 Uyoma, Kggva s .ake Naivasha, Kenya A ol el and the colours indicate the proportion of each clone in the

{ W lquitoso.‘ d ¢ Q/Na" el ‘mmmg, Mne-sls '*1 sample. Five populations in China (Chongging, Kunming,

- : Cibinong, Indonesighiy - AP Nanning-1, 2 and Xiamen) contained more than one genotype

Fuertﬂaldonado, o ; ( ‘ : i Y 4 4 suggesting that sexual recruitment occurs in these populations.

Campinas, Brazil : WA : 7 p. S b
O ‘ < e Panjin ,\\J‘%ﬁ\’ .‘\g\f‘
{ g ® / p ?.F\
Rosa[g, Argentina 7 o ¢ .Ak. C \
k'.'\ ~ t&‘-&) b ) ) \
: '. ot P \ ('1' J/ 1
X Lb A, 4 Setg.
) )

Fig. 3 The global sample of Eichhornia crassipes clones in this study including both the native and introduced range. The 1140
samples were assigned to 49 distinct genotypes based on AFLP markers. Different colours in the pie diagrams represent different

genotypes. The size of each pie represents the sample size (number of ramets) and colours indicate the proportion of each clone in C‘hegggl:longqing Jd
the sample. Note where multiple populations were sampled for a particular location (e.g. Jamaica) these are pooled. This figure Hal

shows the prevalence of "W’ (grey) in introduced populations and its occurrence in two Peruvian populations (Iquitos and Puerto & g
Maldonado). Because of the higher intensity of sampling in China the data are provided in Fig. 4. \ 5

K'!img

Genetic uniformity characterizes the invasive spread of L/\
water hyacinth (Eichhornia crassipes), a clonal aquatic \

plant

!

:,3./



3. =5 A

o Q)VVE AW E IR, T3 & (Ulex europaeus). JHEE K —Hi 2 4E

(Solidago canadensis)

=
YA

i 5

=L Y22 P (Lantana camara). 5

% /1% 5 (Sphagneticola trilobata) ;

o (AWMENZ YN, unZENTE K (Phytolacca americana).

i 4 i 1S 200710-03

( \




=SSN

o« (DVENUCEASAEIN, 1B ALKEE (Spartina alterniflora). KK
EL(Axonopus compressus)&s .

- 19794 N\ FE AR AL~ 2 3k g9 - TrRia AN
= il % BLIK 34051 Fr AN [F) A4 S B B A K B R 1 A
PR, BRBRERETIRE, MR B
| BB MR Z s R, RO AW )
W S Th 5B 9 hm , RIS LB R 5 R 30
A hm DL L o JRE TR R SR b B A R
WSS | S ORI AR, AlleeNANKHIES » DARASFAES
| T AR ERAE AT REFE AR TR ST s AR AT,
b ACKERHEEDUERIEK, AR ERIERY
7K. 1980 ~19854F , 4= [ B ALK FIHIFRZI AN 260
hm, 1% 20024, 245 AR 112000 hm .
Har, dbEREER O, 52 70 S MEsR
A BACKE 1 3 A

3.




3. AES9IA

+ (5) I AEHIRI LT H N APy
e 4r [ (Oncorhynchus mykiss)
TIE, vFZ IR, DL, AR, f#f(Cyprinus carpio)

. BEREIY), B TE, 5 5% Lk e %' JE £ (Oreochromis mossambicus )
ﬁnﬁléb%\ %77523)]5% ] Je &' % 4k 1 (Oreochrornis niloticus )

BRI 3P % HE 41 ( Oreochromis aureus )
Ei 4 (Ctenopharyngodon idella)

it (Hypophthalmichthys molitrix)

i (Aristichthys nobilis)

Z A IR (Macrobrachiurn rosenbergii )
KP4 0% ( Crassostrea gigas )

fﬁ‘gﬂ%f}? I E R B S A H UK A YA 5] K
i B



3. AR5

b an, 7 v 5r s I s <91 51N 4% 75 1% (Pomacea canaliculata),
L 22 R B BB 3 731 [X T3 7 B 7 7K 1 AR

el




e Sunday, el 2,1-7 pm
WHE e 5300 rcsna.

COST: Al Pt . of Crawish 570
1 it 15108 o Crawtsh $10
R ety
FriscoCrawfishFestival.com

59 TICXCTS LAY SO WEKOOW K0W MUCH TO B
Cajumerawionce.comiirsescramiiswtosial




"
H

/N2

AV

§] T
W
~ y
, ol

2%
FRPIFR R NG

2

i
i)
is
%

il
[l
BN

1%
f

¢
A

: ﬁ]
/\%é
i

%
o

]
e
i

i

%

0

Ilél%
]

e
N
54
1

AT BN

S <8
KEedms
FRHETT S

AL
BRI
I RS
HEL | NE
TGRS

WEAFERA WHERN WEAELA VEEEA



3.

] 1= 5] -

—h

==

IR 28N,

The Invasive Meltdown Theory states that as species are added to an ecosystem, each one representing a potential
disturbance, the native system is perturbed in such a way that the system reaches a threshold, at which point it cannot
resist any further and invasions occur exponentially. Every individual invader is a threat, but it is their collective
Impact that can cause the greatest damage to a habitat. This phenomenon is termed invasional cartels, and creates the
conditions for a meltdown.
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http://en.wikipedia.org/wiki/Macquarie_lsland

http://www.parks.tas.gov.au/index.aspx?base=394
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http://mentalfloss.com/article/30307/messing-mother-nature-macquarie-island-ecosystem

http://www.parks.tas.gov.au/?base=12997#Project Timetable
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http://www.antarctica.gov.au/about-us/publications/australian-antarctic-magazine/2011-
2015/issue-23-december-2012/science/a-brave-new-world-as-macquarie-island-moves-towards-

recovery

http://www.acap.ag/index.php/es/novedades/ultimas-noticias/1216-no-more-aliens-australias-
macquarie-island-continues-to-move-towards-recovery
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Removing cats from Macquarie Island

Recently, grey petrels bred on Macquarie Island for the first time in over 100 years.
They returned after feral cats were eradicated from the island through a campaign
funded by the Natural Heritage Trust.

Macquarie Island lies about 1500 kilometres south-east of Tasmania in the Southern
Ocean. It is a3 World Heritage listed site, where millions of seabirds come to breed
each year. The island has also been home to feral cats brought there by sealers in
1820 ? at one time, cat numbers reached about 500 and they were killing up to 60
000 seabirds a year. In response, the Australian Government funded an intensive
trapping program, undertaken by the Tasmanian Government between 1997 and
2001, to eradicate cats from the island once and for all. Between 1974 and 2000, a
total of 2450 cats were caught on the island.

Cats were located and captured by spotlighting and trapping, and were then
humanely destroyed. Towards the end of the program, specially trained dogs were
used to make sure that no cats were missed. The program has been a success, and
no cats have been seen on Macquarie Island since June 2000.

The cat eradication project was just one part of a pest management program being
undertaken on the island in collaboration with the Tasmanian Government. Other
introduced species of concern on the island are the European rabbit, the black rat and
the house mouse. For many years, rabbit numbers have been kept relatively low by
destroying warrens and releasing the virus that causes myxomatosis. Now, mice and
rats are being targeted through localised baiting programs, to ensure that the
absence of cats does not lead to population explosions in these species. These
efforts will help threatened birds to make a comeback ? birds like the grey petrel,
endangered according to World Conservation Union (IUCN) criteria, and the blue
petrel, critically endangered according to IUCN criteria and listed as vulnerable under
the Environment Protection and Biodiversity Conservation Act 1999.

Reference type: Fact Sheet

Author: Department of the Environment and Heritage
Date
(dd/mm/yyyy): "

F2000%68 , B EEE—

Rt AEFE.

Search our
References
Database

BEwRZETEaL.

TN e
==




20074 , IRMBURETRIRE , R ARBABENARYHRRMDESE. —MEAGEE. BIFR
THEXBS 22T ER. CEOMSHEEMAEYMIIXT.

- ' .‘.. "~-' ) ‘

1., W § . : ‘:‘ﬁ: -

2013, WNBRER  adEZN—FR2ERUAN—REBHNRT. FESXRNHENTEE
sake.

20115, AMIRMFEEHEZKSHNRTFRERFE. —FE22190R 5% T57.
tbzrifFE T | B,




K

B PhEE e
1. fHRARE
2. BEHHAR T 7% 58 T R R
3. A RAP B B R L B R R
4. FpE] < 2 00) 8 HE B 52 0
5. A R G0 N AR XY %2 FH P 52




1AH R ARTE

o FPAEE ﬁ;’ﬁﬁ(populatlon CO onlzatlon)jﬁrlﬂ %j( opulation
establishment) &Y NRIT KIS — A HrE imﬁl‘ﬂ%ﬁ’%)\)ﬁ?ﬂ

IR TP R IE DR A BR , ﬁ“ﬁ?ﬁ%m ’?E%E‘Lﬁ" Hd R, B L
fi] Eﬁﬂﬁﬁﬁﬁﬁﬁa%%ﬁﬁT% TG 4ERF P RE B R

-I-l

o« BN AP EEETEI B, E bR ERRE T2 AHRARE, BT
(colonized). i_%‘ﬂéEl’J(establlshed) IH4k B (naturalized ) | 9I4 K

(domesticated)s, IXLLHE&#E AT LLFEER OO 2 BT T ALhs B R4 B
FUREIIAY, (ELELAR 2 645 22 5.




1AH R ARTE

“REFEW” AN “@REN” B R H AR ORI AR AR, sk
SHR AR H 2R e e H JgEfy, EpE B BRI R, K

NEE IR RAGSE “CEET , RIaA @R .
» MY JETRAMRRTIERL R AR R L B B AR BT Bl E P R g

H24 B)REE Al RO B A B ik A7 B 3hid M,

FENNNFHEE, 25

IR A HIREEAL

A& R SR e AN E

RAOE T SRR B ARG R . AR AR
FA—E R E.

L_a

o« UL ” Mg NSRXFYIAPEIRZEAT E8n s, A=A TG N 158
FRESAIB IR, A — A AN SRR YL i 12 AL A

RIS BT LRt 5 9 AT ISR BRI VIR, B AT H
N RERSIE N A A P2 2 P ER A, AT s 2 AR B A 2 7 oK




FELAA [ 71505 R HE T 52

& 71(propagule pressure)fE AR AEYZ R — N EEMES,
R B K — R e AR A BB EE RO H 5 52 5 R X /N
ER., BRI G T AN ﬂéﬁjﬁ’lmﬁﬁ Kﬁ%?’”ﬁm?ﬁZF ]
PRI IR B, EAE AR T B e I R R DA G e
B RN 22 (8] 9 5K A X B AR, Mﬁ‘ﬁﬂ)\fxiﬁlﬁﬁf 1,

-

r
SCIENTIFIC C%\, s

REPﬁi;}RTS

N
s

Jgg

N

Effects of vegetative propagule pressure
on the establishment of an introduced

SUBJECT AREAS: . https://www.researchgate. net/publlcatlon/263739204 Effects_of vegetative propagule
PLANT ECOLOGY Cl on Ol plc nf’ Hydr’ocof)/le Vulgans pressure_on_the_establishment_of an_introduced_clonal_plant_Hydrocotyle vulgaris?_
COMMUNITY ECOLOGY sg=0r3ycWF62Xh90UM48I6NRY Y 3L8s2ems1JubwO6pgc4ZQ46ZPD2sgFslyd2GVs5X

Ruihua Liu', Qiuwen Chen'?, Bicheng Dong? & Feihai Yu? ulKjosqQkr65UpzuWpBei8ZufHjnOKnJhBragAArt.JAyWB5kglSz6 XNg8zIE79E209C
uU4EQBIK8vAHPd6a-Q5-OxJLbWj3CTuwGFEIXxGal2tAnQoHXJIN75mhDX-gY A



2. FHANR T 77Xk 78 HiE B 5 v

o LEFEHARA IR L I3 X
» FHEAERIRIPRPBEABIFE—IER E* S b (R BT 3R 50) R R S5

c EEHEENIBEHATHBPE X, —R—REREAEBNEREEE
(propagule size), _xeﬂ%)w%rhm{k%( B T1=F& NIREX

R NRIPESE, SR s R NI R T E R 2

R
R — e SRR R B R L S RO AN R



2. FHHAARE T3 X58 € HE ) 5

o 2. FFEARIE TR E T IR &

» RIS R EEAR L5 R EMR L AAFEILEMEIRKR, BIsh
RIFIRENARNMEHEB R, AR Z, EHEAE 78
K, FEARTEMR. E T, (Williamson, 1996)42 H Z5E 4 [+
J1fE i (propagule pressure hypothesis) kM A ) NAZ VT HAR T B (1Y)

)_L ] Propagule Pressure Determines Invasion Risk Reducing Propagule Pressure Reduces Risk
N

benefit ;

Probability .:'.‘.’..-""' Probability v

of
Establishment

of
Establishment

Number of Propagules/Events Number of Propagules



2. FHHAARE T3 X58 € HE ) 5

o 2. BIHHKRIE SR IE < A&
« WZISRMPIEEAE S e EBRZ HFEIEMEIRR, BIsf
RMEREANNMEBEB R BEARIREGEE, EHEAE 7

K, BLEBAERTEHE. T, (Williamson, 1996)# H 54 &
J1fE Ut (propagule pressure hypothesis) >R g ke A= 4 NAZ A FAR T B 1)

HLH] o

o ZI A I IRFIHI LI IR E TGP RIE T A RKAEHIFESE s 1%
1 0l FJ EFE PF 2 LN RFHT 1H [T 17 1 D2 1T e BRI, A
EFZANRFHFH, ff T EHIRE 700 d 1 77 2 L3 T

L7 BJXIA 27 AN [ FE TS0




2. BB R 1052

o (2.1)EHHARE ST ETE R R E B

o Warren=§(2006)kt #1158 n] ge 14 K/NEVE— D 45,
BTN BR 7B EAE NRIWIM BIEREE SN, BB SR A S
fEi58e 1, WL AR FTR:

. P(N)=1-(d/b)" =1-(1-r/b)"

S, PSR RDRIA S B A AR SRR
IR, 1 = b-d ; RSN RR I B 46 S
RYE IR A F O N AERNBETRBALRIZFAE T, SRV )46 2 5E A 20w ((n) BRI BT 7€ 58

ZP(n)Brm, N NEEMEBRARQ A RIFHIFET- R, Bikb>d; JET- BN (RIrER =), EEN AR
IR EE RN, (H AT R I (BB, W75 R s 1 TR AR A BE T e JH -



2. BHEAR T J 1% %€ bA

s RQA\MEHEMME R e ERE

52

ks, EEARE =

()X PIPEAEERISMRP T S, BEAE TR R, TMEZ [
BRIBERANER, BT X Aﬁfﬁﬁﬁﬁﬂﬁ(ﬁ;'?) AT $ 153 A
DHEFERIBR, RERABEHK.

« BARFATARISMRM S, BRI
FHEAEEIIFATA ,A%Aﬁ?&ﬁ]%ﬁjﬁ%ﬂﬂ%ﬂ% BEES

« (2) BXAMEZ B AR R EE

F 7 B — E R BB 1
1887

HAWI P RSB H’JL

R A TS, S E R

AR & TUETER . FIF R

~l:|




2. BHEAR L JIX) E

« (2) BERES

R EIF

B B

1,

3 TR AE
XA N HAR AAME SRR
REFRN, SPRFTE

=2, &y

1,

effect). PFAJH

BL5E B 1%

VAP

W [‘F

AL

TE JE

ELH 520

A BT

A Y=E

“ANFBX
- HA T A

s TR R TR
BRE(Allee effect) i £

(T Hﬁ/\%ﬁaﬁﬂﬁﬂiﬁﬁ—

E |

it JTEL

JITARE TR,

%ﬂ%ﬂﬁiﬁ
LR

B

FNIETH

=
s

AT

ESY=D

igm

Hi

'ﬁ%%ﬁiﬁﬁﬁ%%#‘ P, R
X &4

%

W (bottleneck
93] %)\ﬁl

ERUR IR
T R HL A

RIS RS

R

95K



2. FHHAARE T3 X58 € HE ) 5

o BFER T3 BRI RA RS 70 A AT L 4 S

TR

o (1) BPAIE— BARRI AN RAN, ARG B T I MR (JCHL 2 5

FEMER) Z RIS &, Al R BUNTE F 2 E A IS /) /718 31 22 KK

(IE (B ) A4 ] EBZIJJE&E A, %ﬁ%ﬁﬂﬁ%lﬂﬁﬁ?@%ﬁﬁm
VISSREPE (D NEZ - C))

&, A E NGRS o A de i B 2 AE B

ﬁiﬁiﬂi‘”&?ﬂ EFEEZ G A8 K,

N 5| R R A (47 99 R BORE ISCE = A e FHL I
B ¥ )

RFEE, EfKZeA~EEEAN, EL%XEEEIJJ%EE%EE

ﬁﬁﬂi’%‘ﬁﬁﬁﬁﬁﬁn
R EER R T WA ZUHIZ), H A R4 1€ 58 R
PNE S 1‘%&%@?%%FH§UE’J Eﬁﬁ%ﬂd Eﬁ%ﬁﬂjﬁ&jﬁl/\

735

LR R A, A



. K

FELAA [ 71505 R HE T 52

o (2) BIHAARIS D HE IR AT H T 98 S AT NN EI B 2 A0S . 1,

2w

éﬁ&E%AFWTE@ XF LSSV A . B g e e s/ A

AMEE S AR NIREL VMW Ly 5@ 12 B 7 2R TR A7 2271
RFMHESAMR S EIHIAR L IR AAKN, HEHTEESES RS

1) -

RN

SAT S, A MEMIRG T 75 NER BTG Ah

AT ik ega SR o P TR SRS 2 R 04 7 VAN N ot/ R B

A S Fh F|

* (3) ZHEM
N L

) B YR B AR A A

KT 10 AU NAR HIFZ AR DL 32 2 2 A R R B2, 4

LRGN MESE, MORH e 34T XU 0 A

R AW ST A 5 5 2 P X L ] 25




875 1

. PPT?&%(%AL H 5H67T):
o« M : A /NE(M8N), BE/NH10-1550 4

* NE: PERIRPT DRI RDRIRIIR O, QAR 5 st

BRI e BUR LA s iE F B
s TR ANERRARER Y, B il




K

o =1 FPEEE AR




K

VU ML PR K
1.3 Hr A

2. JEUIE AR

3. sy B R R

4. MRERK




