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WE: 5% 7 Hi(Alternanthera philoxeroides) & JiBH& 150 1) — M 2 A TAEY), J5U7 T S8, 194K
RANRE LU, SIS0 A A7 s, 7R3 E R mg 3 i) R X ok & I AL 4%, SR TR E At a5
BATPERIARAE . —, BErA s EAEY K. AR T R =R A S A EdE, 1 A SR (GARP)K HAE
o [ B X AT T T . AR B EE T RBUEMERGR, B LR B E. EE. FREWE
HA AR, TR HIREEXN LA miEg b BET, B P& T RIS ANZ AR T SEBr A, i,
TRNNZPIFNIENG SRS B B WNR I ARE T BRE W PO DU)IFaEs. Brsdmas. HolvaEs. k.
BT, WEEH AL LA FE LA R DG A X, e e (g DLACH N AR rE AN T I 2 AR T
X, FABITHLIX O ANIR, PRI SR 5 S it b7 10 o 5 T A AR 5

X H2i7): Alternanthera philoxeroides, ZEZSNRERL SR NARAEYD, 04T

Historical invasion and expansion process of Alternanthera philoxeroides
and its potential spread in China

Lili Chen, Yan Yu, Xingjin He'
College of Life Sciences, Sichuan University, Chengdu 610064

Abstract: Alternanthera philoxeroides is a perennial herbaceous amphibious aquatic weed of the family
Amaranthaceae, native to South America. It was first found in Shanghai, China in 1892. After a stagnant
phase of 50 years (1890s—1940s), A. philoxeroides spread rapidly throughout areas of central and southern
China, and the range is still expanding. It is one of the most harmful and widely distributed alien species in
mainland China. We applied Genetic Algorithm for Rule-Set Production (GARP) ecological niche modeling
to predict the species’ potential range in China on the basis of occurrence points within colonized areas where
A. philoxeroides had reached equilibrium. Environmental factors such as slope, flow accumulation, mean
annual temperature, annual precipitation greatly influenced the size of A. philoxeroides’s potential range,
while parameters such as solar radiation and elevation had little impact. Areas that we predict to have poten-
tial for invasion were still larger than those areas that had been invaded. Therefore, A. philoxeroides is pre-
dicted to continue to expand in China. Most Chinese provinces excluding Tibet, Qinghai, western Sichuan,
southern Xinjiang, western Gansu, north-eastern Inner Mongolia, Jilin, Heilongjiang and Hainan are likely to
be invaded. Because they are adjacent to areas that had been invaded, Shaanxi, Shanxi and south-eastern
Gansu were most liable to be invaded; hence urgent measures should be taken there to prevent this species
from further spreading.

Key words: Alternanthera philoxeroides, GARP, alien invasive plant species, potential distribution range
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FRZHEAEREANMY) . HiTCA R ARG
Il M X )32 VA (0 45 56 L L ORI L B v ==
AR P VA% [ B RER o [ 45 22 AN [ SXAIBX) (Julien
etal.,1995), A KlGE, ENF2mAasE H
HELLE R, 0 W — LA, R A ke
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IR BRI AAG ) (P E SRR DA A4 )

T RE TR A M L PR
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(Sosa et al., 2004; & A5E, 2007) LA AEY) . fha
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]z 11 N H (Fleishman et al.,, 2001; Peterson &
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PERASTESR, RPN Rl 5 £ 23 A1 (Stockwell &
Peters, 1999). 1X AR I — Bk T A 30 R B 14 73 A1
TR, ] DU SO AR 2567, I DAL Y
T IR ST 25 2R, & H s AR ) R
TES3 A DX IR T VEZ

AR SC DL T AR R R A ) A
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L

Garp 1.1.6 (Scachetti-Pereira, 2002) X} = 3% 1
HE - HA]

BEAT T AR A CLRE RS IREI,  UIR A SR e
AEAAR (10 4L X Fig H 7%

1 MEFTTE

11 EREFERAKERR

R, B 5T R L 2 FEERAK, 1Ra]
fE A K [ [\ — KL PR A 1) o P v B (X et al., 2003; Ye
et al., 2004; Wang et al., 2005; Li & Ye, 2006). (LA
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7(Geng et al., 2007), HIEAAR 52 A —JE R %
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2006; W45, 2006; Geng et al., 2007). SR 4
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Fig. | Historical invasion and expansion process of Alternanthera philoxeroides in China
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Table | Environmental parameters influencing the prediction of distribution of Alternanthera philoxeroides

R A BHRRZE ST R
Environmental parameters Effect Omission error Contain or not

Y% Slope .3 Significant 1.2125 +
JC9i SR & Flow accumulation 123 Significant 1.1438 +
4343 Mean annual temperature (1961-1990) 3 Significant 1.1307 +
fEBENIHE Annual precipitation (1961-1990) 3 Significant 1.1087 +
JK¥JE Water vapour pressure (1961-1990) % Limited 0.9353 +
W3 iR Minimum temperature (1961-1990) — M Limited 0.9335 +
M i Maximum temperature (1961-1990) f% Limited 0.9263 +
JKF 51 Flow direction —f# Limited 0.9259 +
M HE Wet days (1961-1990) — % Limited 0.9157 +
HuTE48 %0 Topographic index — M Limited 0.9063 +
Wi Aspect — M Limited 0.8989 +
FEHBE Frost days (1961-1990) f% Limited 0.8958 +
KBA%EET Solar radiation (1961-1990) %2 Uninfluential 0.6018

#F#k Elevation %7 Uninfluential 0.5726

+ M=3 BB TR IR S A S AR T

+ and — indicate that the environmental parameters are included or excluded respectively in the final analysis.

[ S S =L R = S |
o o o o o O O

474 B R Number of counties

[}

1930 1940 1950 1960 1970 1980 1990 2000 2007
AT Year

E2 ERETEAPENRMLERERTE L

Fig. 2 Changes of the number of invaded counties with time
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W ASIEHIRL IS, AR PR 3 A DX 2 H KRN
B, AT M ) 25 W) A R B OR AR o B
(sl RSN, X ROCA R eE, R IE
W e A R R B KT, XA B T R 3]
(Williamson, 1996; Shigesada & Kawasaki, 1997). H
BRI R AR b s AR A i e (1 2) T

DURCHL, 2 547 5 By s 7 1
BrBe: H—BBoy NIOHEZLR T 46 i Bl % 21201
alrpit, BEE TR Y USRI, AR
FEBRR NI IR . fEX — B, T
B BRI AT AR, NSO B AR 5]
AR FL A 32 2R, D S B 1
FAR i) DY AR IRV T KR A 4% % SR o 20 B Bk 20
HH2S0FANH R RS, 550 T 5 A A% JUE
BERCARH TG, I3 A i R b T N i
Bl R 5 848 S AET5 d X, 3K B BORT LA A 2
TR TR PR O B, AR
AT Atk  AEIX B B, M AR U (/NS
EY O R R AR T, AR R 3O
DAVEANTT €. HATE- 5% 1 5 3 HO RSO 1B
e %, A4 [ DR A G BT BEA AN, 72
— BOm W A R R S AP I T O .
22 FMERETESHRINEE T
RIUBHIH T 14D AR 54 5 545% 1 5 A
DT . Horp g, LU B EIA
S F N T4 PR DR 1 IR R S A K, Xy
AT S B A B o SBORE 5 MRS Y R K
JEADR; T3 AR AR MUERE T L 2
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Fig. 3 Potential range prediction for Alternanthera philoxeroides applied GARP ecological niche model

U0 3 90 TR A IR R ALK, X 5k 255
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X AR BB A A2 K2 B2 224 H (Shen et al., 2005).
HIEFURY, EEXARIRK S5, 35 2% T HRR
i 7= A 5 2 AN AR A (F 55 FIVL I 5, 2004),
XK R T2 HAT =5 I R B T 38 Je W (Li & Ye,
2006; M %5, 2006; Geng et al., 2007), th—EfE
JE BT TR B R B AT R A R
U S (D =45, 2007)

Ui B o T T R A RS AR S, AEA
WFFCH, B AR AR I 1 Tt e 158 22 /N T kAt
W17 720.9386(# 1), M4l AT Rk, = 55% 75
X W v i AR AR AT BRI PP o 2 AR
FEA0°C LA NIy, oK el 8o 2ikst, (HK
ORI R AR A ORI D o BRI B [T A2 10°C
N, B A TR 7K Bl AR 25 B AT R (R AR,

2002), XAt 2 53 1 ERE AR R b U7 M Xk A
RGN o B R T R NIRRT,
FEARSCIG T &5 Fr, AR 40°N 1) X 48k H A 1R/ )
—HB o JE e B AR X, PR R T S YR R (1 35
iR ZE s RS R 2. e E R, I
YA 26 B L R 37.7°S %239.9°N (global biodiver-
sity information facility, GBIF), 5[] T V33 & %
HRE TR AT S EBOR, ARSI P g R
.

BT RO H AR AT IR SR IE N )
AHGETRH, 55 F R E0h, MW UGy
10%4 H I B P58 T 1735 (Longstreth & Mason,
1984; Longstreth et al., 1985), 58X} = 5% 7 K fp
FEAEY) & AR S s m R B3, (HEA
REWA) B (1) HH 28 R AR ) A P B A (R I =, 20005;
Shen et al., 2005), X —AEKARFH 2 & 0] DAFE SRl
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