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Changes in Alien Invasive Plants in Jigong Mountain National
Nature Reserve of Henan Province from 1994 - 2014

WANG Lei"**, ZHANG Tong'?, LU Xun-Ling', WANG Xiao-Hui'*, GU Yan-Fang'*
(1. Institute of Ecological Science and Technology, Henan University, Kaifeng, Henan 475004, China;
2. College of Life Sciences, Henan University, Kaifeng, Henan 475004, China)
Abstract. Straddling the Henan and Hubei Provinces of China, Jigong Mountain National
Nature Reserve (JMNNR) (31°46’ ~31°52" N, 114°01’ ~ 114°06’ E) of Xinyang has a forest
ecosystem characteristic of north sub-tropical to warm temperate transitional zones. The
average temperature of Xinyang has risen significantly between 1951 and 2010, accompanied
by widely oscillating annual precipitation that exhibited no discernible trend. Between 1994 and
2014, the number of alien invasive plants (AlPs) increased from 49 to 60 in JMNNR, with the
newly arrived species consisting of four species of Compositae, two species of Leguminosae,
and one species each of Amaranthaceae, Cruciferae, Euphorbiaceae, Oxalidaceae, and
Pontederiaceae. The invasive species mostly originated from America, Europe, Asia, and
Africa, with those of American origin accounting for more than 50.0% of total invasive species in
both 1994 and 2014. More than 95% of the invasive species in JMNNR were terrestrial. In both

Weks B . 2015-11-23, iBIEH . 2015-12-28,
FEETH . FKAAR AP EITH (31070394) ,
This work was supported by grants from the National Natural Science Foundation of China (31070394).
fE# RIS LF(1978-), B, Bl#EE, FEMNFMYEDSUFIE (E-mail; wi_mail@henu. edu. cn)
« @ IAAMEH (Author for correspondence. )



362 W Bl 2 2F R

%534 %

1994 and 2014, annuals outnumbered biennials, which in turn outnumbered perennials.
Intentional introduction has been the most damaging invasion pathway, followed by unintentional
introduction and then naturalization. Of the newly invasive plants, nine reproduced via seed
dispersal. To protect the biodiversity of the nature reserve, it is important to strengthen the
monitoring and management of terrestrial alien herbaceous plants, especially those from the
America and those that use seeds for reproduction.

Key words: Alien invasive plants; Life form; Invasive pathway; Jigong Mountain National Na-

ture Reserve; Henan Province

H:4) A= ( Biological invasion) J& 48 4= 4 i JR
AL AR BB A B — AN B 3 85
XA R E Y ZRENE | AMREBC A 7 DL N
it s B 20 B 0 4 B A S R E R S AR AR A
R ETAEE T AR ESREN LW MII6E,
BRI A= | AR 2R AR SR A —
FwHEKE Y Aok AR (Alien Invasive Plants,
AlIPs) J&:4i 283k AR AT LUK 24 b 25 5% Tl A= 2577 A 1

SR AR Rh o)

MRPESCHRiC 2 (k2012 48 12 A, FREA
SRk AR 94 BE, 450 J& . 806 A, — A9
Ptk A BB A B I ARt 5 IA | &
I3 IR oy I Py NN L c v bl
YRR, TEATREK SRR, AR
ARG AZR Y R EREA O, 5 A
RIS RGN . KU s SRR E DM
K8 Bai VRSN, ARIEIESNREAR
YA B R, RER T HIX ANk AR
MBS, TEARRSBEATT R T, MIZE SR
LS 33 BT, ALHET R 7E N A — S8 Hb X A A
PN

X K9 AR IX (A4 31°467 ~
31°52', A% 114°01" ~114°06') (LA R fiifk: X%
5 IRAF X)) 57 1] R 44 15 BH T e 35 1 B 5P 44 28
FAb, BARMAESRGERI ARG X, TRy
DX i Ab b S B B 2 2%, T R R L i A v L
X, ZARWZERSERFE, HATI0 BT [) B 15
AV ) 2R KU ABE RN b S R AE . RS LR
DA FAMER A, BEAR, B ARIUHPIIX R
A2, AR A F, BEVE A it
PERFAE, AR A RUR I MR, Ak
HHAN R AREYIRRRZ, AR Z
FEME. . Az ML DL A AR 5 it ) 4

RNl HSE, BIHRTM IR, WA AILEE
AR X IR AR T 5T, 0L
SEME AR Z T R R, e Z SRR X
AR AR BERS ] AR A6 T ST

AWFFE ARG L E KK E SRR XSk AR AR
YIRS, SHZAEP X 1994 — 2014 4E[H] 4Rk
MNP BT T e briitss, A AR
FEA) B 43 A L TR AR DR A DX OR3P B LR 2
BEL

1 ARXEBAMBERIMEEFEL

O /AN G E B AN P S T
2917.0 hm?, Ho kb #l 2893.7 hm?, fift 4"
XA 99.2%, H PR 15.2°C, = 10C
AE R 4881.0°C, 4R P-4 K & 1118.7 mm,
FE YA EAE . At e R KR
&, R XA YA 166 #1889 J& 2316 Fil
(FASFR) , HA@rriY 7 & 27 |8 72 #F, #TF
Hi¥) 159 Bl 862 J& 2244 Flr, 1ZA% X Th g X & WL
1007,

TERBRSERT ST, {1951 - 2010
AETA] AR IR K 3 R A T A8 Mk, IR 2 AT LA
(BERIR T K2 R AR A B R E)
BT AR 5L LT, 5 43R 14.7°C
(1951 -1955 4F) |7+ 16.0°C(2006 —2010 4F) ;
REK AEPRIE I AR, (HARR TR R B B i
TR

2 N=HMEEEST

WEChEAREY S ) | (hESSEAR
FYU L CRESMSR N R R G E Y ARk A
SR AR A W 39 B 5 4 I v ST Y < v AR SR
MNZYIF I (http: /www.chinaias.cn/wjPa-



55 3 )

TS MRS L E G A SRR IX AR AR 1994 — 2014 4R [R] 19224k 363

(L NS 2o 1> & 35

2
BLE 2w K
(R — R 430 5
il PO BLGR
AR & R

1 BRUERZBARPXINEERXIE
Fig. 1 Function zoning map of Jigong Mountain
National Nature Reserve (JMNNR)

rt/index.aspx) &Ml AMRAEYI 2244 . o0 A, FF4
AR SCHR P A RGN LR X A1 SR AR
RGP 5T, AR B B Jr SR A
KIFR.

IR IR X B2 2 ) (1994) )
FICTT RS L [ AR X B2 % 884 ) (2014) 110
MRk, B0 Z AR X AR A AR R P ) i 43t 4
BAGH G B T oL, g il AR 4 IX 1994 — 2014
RSN NRAE Y 2 5 (ISR o

16.5
5160
<4
p=}
-§ 15.5
(0]
£
5150
X
*;\: sl y = 0.0975x + 14.653
R?=0.7885
140 | | | | | | | | | | | |
1 2 3 456 7 8 910 1 12
1951—2010%¢

3 FIPEIMRANEEDHIEL

3.1 HFAER

25011, 1994 4FERG 28 IR IX Ak AR A )
At 17 B 37 J& 49 F, #2014 LA 19 #F
43 J@ 60 Ff, ZlINT 11.8%. 16.2%f1 22.4%
(EI3) o iy 11 Fhob R A=A 530 . el
Wi ( Amaranthus caudatus L.) . ¥ 3% ( Conyza
bonariensis (L.) Cronq.). 2§ 7 ( Helianthus tu-
berosus L.) . & E 3 ( Sonchus oleraceus L.) | %
T ( Cichorium intybus L.) . db3EM4732 ( Lepidium
virginicum L.) . 88 %% ( Medicago sativa L.) , £
FEBFHi T ( Vicia villosa Roth) . i 4k #% ( Oxalis
corymbosa DC.) . Bt Hb i ( Euphorbia maculate
L.) F1 XU HR 3% ( Eichhornia crassipes ( Mart.)
Solme) (Fffs) . Hr, ZGRIG I T 4 Fh (& 2) |
SRMEINT 2 F HA I RGN T A R, Hrm
R BRI TR AAERR4S 1 Fp
3.2 >kiEih

X5 IGRAF XA SR AARAR ) 2R U T 35U
WU, SEPHAIAEU (18 4) . Herhok 3 SEUH 0 Fh 2 B
%, M 1994 4E [y 27 FhHg N E| 2014 4£#Y 33 Flr,
HINT 22.2%, 4351 &7 1994 4FFil 2014 440K A
1R S HL ) 52.9% F1 52.4%; 3K [ KR YH Y b5k
AR 15 B E] 18 #h, ¥ 1 20.0%,
3 1994 Fi 2014 4F Ab ok AR A W B K
29.4%7H1 28.6%; 2k AAEMAIFIR AR 2 Fh
BEhnE 3 Fl, 43005 1994 I 2014 4ESh kAR AE
PISE 3.9% F1 4.8%; Sk A WU B Fh >k AR AH
PN 7 FhsmE] 9 A, 4355 1994 Fi1 2014 4 4h
R NAZAHY) EEL 13.7% 1 14.3%,

1200
1150
1100

1050

JKH Precipitation (mm)

y=0.4037x + 1104.9
¥ R*=0.0012

1000 [

o50L—L L 1 110
172 3 4 5 6 7 8 910 11 12

1951—2010%

i A bR B —Z0 G FE 5 4F (Each scale of the horizontal coordinate representing five years) .

B2 1951 -2010 F£EATBREFMEKETN
Fig. 2 Changes in temperature and precipitation in Xinyang from 1951 to 2010



364 ERE7/ I S o %34 %
70, B RS, ALRMATRMK R B, 24
B WA M BARIPRTG T 5 (N T 45.5%) , 4351
AL A EEAE R R RUIRE
3.4 FEANRER, EHEARX
MAREBZERE (F2), Lit 1994 Fif &
2014 4¢, Afrife¥h. AES#E > TELIA >
0 HERY i, Hrh, AEI#EANIEARBEYR
%} Family J& Genus # Species 50.0%; M 1994 — 2014 flil‘ETJ, GRS TN
B3 1994-2014 FIPRNBEME, B, MHER = 2 op. F5 L o
Fig. 3 Changes in family, genus and species of AlPs BRI T 28.0%; KESIARL 40.0% 1L,
KT 17.4%,
=35, ®2 1994-2014 EBRLERRBARRPR
é 30l 01994 m2014 SIRNEEYMEZNEGER EEAXNEN
3 Table 2 Changes in invasion pathway and reproduction
- 25 of AlPs in JMNNR from 1994 to 2014
320t
s | PRI ST (5 (%)
j ol E N Number of sp«_acies
< Mainly invasive pathway and proportion
= 2 i 1994 4 2014 4F
: EW R M T i
America Europe Africa  Asia R 25(48.1%) 32(49.2%)
4 1994 -2014 F5MRNEBEYRIFEHA T KB A 5 .
Fig. 4 Changes in origin of AlPs Unintentional introduction 23(44.2%)  27(41.6%)
[SE S o o
3.3 A\ESHEMEEH Naturalization A4(7.7%) 6(9.2%)
MFE T LU H, XA P SR AR o o ive method
ETRREMY, AR 95.0%0E,  mrwa io(918%) 56(85.5%)
JCig i 1994 382 2014 45, MR R, —4F Seed reproduction | |
. e EIREAH o o
i*ﬁ% >N #ﬁzi*ﬁ% > gvﬁiiﬁj_(*E%O M isei(uaﬁeproduction 1(2.1%) 3(5.0%)
1994 5| 2014 4F, —4F/E ARAYIHTH T 2 Fh (4 B 35 5650 506.1%)  46.7%)

T 9.5%), NEMGMBEHA, —. 44 A
A T 4 R (T 30.8%), 4wl B

F1 1994-2014 EBALEREFHARRIPEX
INRNEEYEFRMNTL
Table 1 Changes in life form of AlPs in

JMNNR from 1994 to 2014

PIFIECE BT 5 LB (%)

He Y Number of species
Life form and proportion
1994 4F 2014 4F
Ffi £ A4 Terrestrial plants 48(96.0%) 58(95.1%)
JKAAEY Aquatic plants 2(4.0%) 3(4.9%)

—AEAAEY) Annual
— . AEAHEY Annual or biennial

21(40.4%)
13(25.0%)

23(36.5%)
17(27.0%)

ZAEAEREY) Biennial 2(3.8%) 2(3.2%)
ZAR B AHKIY) Perennial 11(21.2%)  16(25.4%)
BRHY Climber 3(5.8%) 3(4.7%)
A Shrub 1(1.9%) 1(1.6%)
T A Arbor 1(1.9%) 1(1.6%)

Seed and asexual reproduction

LI INERY[ERS Y Wi LS i ]
BB AR AT 3 2 RV e e 2 DL R A AR
WFE T K AR R IRURR G 32 2 AR R 5 S50
AT

4 e

HEYARI AR KBRS | HESEBFRA
SRR 21 ™ g by, B 21 el K4
BRI —, FRERINSEA FEM AR RN
PEEERZ " WEms S R kI, KA
HNR AR FE W) XL I B AR ) 43l 24 o
79.6%H11 20.4% , K Pfi s X 5 UL A AAZFIR H 3
Bh. RARII A AERE; Tl 25 %t g i ob
KA TR, 2R, 58 KA



55 3 )

TS MRS L E G A SRR IX AR AR 1994 — 2014 4R [R] 19224k 365

BHRDORNE ; skET 2 5T, FRESMSEA
=HYh, %R RARE TR, R AERE
TP 72.3%, AHFREEREN, 2 2014 FXGA
LR S X AR AR ALY o XTI A ) 53 Fl, LT
MAEA) 7 F, b, SHRHEYI R Z (13 F), HIR
JEGRHO R . RAPEL(6 ) FBERL(6 F) , MR
KU EF, R KIS AR Y PP B S 4
B L XA AR ], BB AE Bk 5 32 S AR
Yy RS IR B SO AR PRI AT BEE R R

RGO IR XA R A AR AR T BRI T 29N |
Ko, SEPHAIAED, Toie & 1994 4k & 2014 4F,
KIRFEI SN AR DR 5 50.0% L I, X
AT RE 5 AT [ RRE A AR U SR EE | A
Y ING S K S R X, Py L7y, 3]
X — 2 AR B A N TR B I AR AR AR X
R A 6 R AR SERPRE R b S e T M S A N S
—PE, X A R b X E AR B SRR 2R A R
e AR HORE , AR X AR AR Y £
BORREAEREY), 5 BELEE 95.0% VL 1, M 1994
AER] 2014 AEAE R B . — AR >
— . TAPERY) > ZAPAERARRIY) . TEIX 20 4R,
SRR T — | AR R4 ROR AR
Wz, ARl T 4 F(—., Z4E4) 5 Fh
(), HMRY P BE LA REE B AR/, AT
S AR WA ELAT o o PR 58 35 A5 S5 AN o M PR 3R
(RIRE ST, T8 Fh Az 1% o J A i 4 2 B0 4 T e O
PP R IX A 1994 4E F 2014 4EHi T 4
R EE AR RS 5 Fh A4 AR, B
ST B RE ARSI SEREAE Y, FERCRAN T
AAF T RBHEA T ARG FIG 5

HEAE 50.0% 140 A AR HE ) 2 AR S 4305 B
TRE, WENY) . YR, AR BRI
PSS RS . MARBEER, ZP X
M 1994 4EF| 2014 S AR Y =A Bl > T
HoIA > AP, Hi, AE5##45 50.0%,
MNP E 57 X B2 T2, B FrR
AN TBAS . B Fan AR Jr O AR
R s, — SO AR R T AR
WAE YR BA T 28GR | BUNIIRR . KR
TRAEBT ] DL R T B RS sh A4, X SeRet 24 fig
it e B AL R RN AR B BE S 1220

MIARWFFREE TR F, 1994 & 2014 4% AR X

AR AR 49 FhBEINE] 60 FF, KAy 11 Fp
SARNRFEY) (HRE 4 Fh, SR 2 B, R,
ERE, KR WS R AAERR4E 1 F) ¥k
FAMY, Hd, BEARYIA 10 B, ARSI
A7 R, SRIETRMGAE 6 Fh, DR FIENFEE
SEO7 A O Bl R, AR X AW ZRE PR
DI Fp L, ZEmsE ok 3 S5 . DIFp 1R
B 75 2 Bl A B AR ) A AR A RS ) M 4
HHL

ANk T fE B AR RN RAE Y B B 19 AR 4
fiE . AMRHA A2 R GURRAE L) B N 295 345 R 2
HAERIR 45 R xHE BT 1951 - 2010 48
[ETRYEE 11 o S s T W o S W A P
SR, HETEYRE S S ETHE, 55 47
YU M 14.7°C (1951 — 1955 4E) | 7}3] 16.0°C
(2006 — 2010 4F) ; BE/KmAFPRE M st Kk, (H
Helk PAREASK, TRINAESY IFRE 74 S HIX 282
Fp oMl AAZHE 04 43 A FOFRBE 5008 R SEmtitb AT 1 4%
Br, BIAEREKE | RS IR E kAR
TP A i BB AR N R, BEE TR
TCREI . NPV 28l % S, SRR AR
) B R B LR 1S i, Sorte 4517 Xif € [ fifi A=
KA RS 157 B AR AW H 204 FhAR A= ik
T TXEE, RIUAETR B bR — AR A v B T s 1Y)
KT, AMRAWREAEARGE W I B0 LA -
FHEE R TR 32 1 Willis £5157) 1, % 30 AR Y AP e g
THEGE SR, AN 1994 Z 2014 4E ) 90 1L E
KR AR KB S ARAE ) 11 F, 88T
22.4% , XA BH L X B S, AN H . 38l
wmEREA L, Hit, EERAEEAT R, &
WARIFAEM S S, AT H B T 2Rk AR b Y
KB LR &% 1815 £ M AR A DG pES, L%
FEAMEAE T 5 R AR AR A . KU | &
I SRE A R e T R ) o7 A R A

SE Lk

(1] A, sBade, Fg hEISEAREYNGESEH
S J]. B REE, 2002, 10(1): 119-125.
Wan FH, Guo JY, Wang DH. Alien invasive species in
China; their damages and management strategies [ J].
Biodiversity Science, 2002, 10(1) . 119-125.

[ 2] Balmford A, Bennun L, Brink BT, Cooper D, Coéte IM,
Crane P, Dobson A, Dudley N, Dutton |, Green RE,



366

(ER7R e 1

%534 %

[10]

[11]

[12]

Gregory RD, Harrison J, Kennedy ET, Kremen C, Lead-
er-Williams N, Lovejoy TE, Mace G, May R, Mayaux P,
Morling P, Phillips J, Redford K, Ricketts TH, Rodriguez
JP, Sanjayan M, Schei PJ, Van Jaarsveld AS, Walther
BA. Ecology: the convention on biological diversity’s 2010
target[ J]. Science, 2005, 307(5707) ; 212-213.
Pimentel D, Zuniga R, Morrison D. Update on the environ-
mental and economic costs associated with alien-invasive
species in the United States[J]. Ecol Econ, 2005, 52
(3). 273-288.

Richardson DM, Pysek P, Rejmdnek M, Barbour MG,
Dane Panetta F, West CJ. Naturalization and invasion of
alien plants: concepts and definitions[ J ]. Divers Distrib,
2000, 6(2): 93-107.

WRIEW, T—F. SR AR R IBLE] B B BRXT [ J ]
AR IRAR, 2004, 23(3) : 124-127.

Xu ZH, Wang YP. Disastrous mechanisms and control
strategies of alien invasive plant[ J]. Chinese Journal of
Ecology, 2004, 23(3) . 124-127.
DR, HEARMEYZF%[M]. dbat:
2013. 1-292.

Ma JS. The Checklist of the Invasive Plants[ M]. Beijing:
Higher Education Press, 2013 1-292.

Richardson DM, Pysek P. Plant invasions: merging the

195 SF BRI

concepts of species invasiveness and community invasibi-
lity[J]. Prog Phys Geog, 2006, 30(3) . 409-431.
Catford JA, Jansson R, Nilsson C. Reducing redundancy
in invasion ecology by integrating hypotheses into a single
theoretical framework [ J]. Divers Distrib, 2009, 15(1):
22-40.

Bai F, Chisholm R, Sang WG, Dong M. Spatial risk as-
sessment of alien invasive plants in china[ J]. Environ Sci
Technol, 2013, 47, 7624-7632.

MRCE, 2R RSOT. MRS A L H AR R X R B 4
H[M]. dext. Blegmipst, 2014, 1-323.

Ye YZ, Li PX, Qu WY. Scientific Survey of Henan Jigongs-
han Nature Reserve[ M]. Beijing: Science Press, 2014
1-323.

WHEM, tafd, 2255, I ARG S A REY
LT ROV AT W), AR, 2 014, 34
(6). 1411-1417.

Chu YM, Yang J, Li JJ, Peng PH. Three warming scena-
rios differentially affect the morphological plasticity of an
invasive herb Alternanthera philoxeroides| J]. Acta Ecolo-
gica Sinica, 2014, 34(6) . 1411-1417.

KU, X5, & R, P AR AR R R 1 R BN
RUFNELE [ J]. AW 2R, 2014, 22(2) : 223~
230.

Zhu GP, Liu Q, Gao YB. Improving ecological niche mo-

del transferability to predict the potential distribution of in-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

vasive exotic species[ J ]. Biodiversity Science, 2014, 22
(2). 223-230.

KGR, W, W, e, DTSR AR J].
H ek, 2013, 21(6) : 732-737.

Zhang QR, Jiang S, Ju RT, Pan XY. Diversity of invasive
species in Shanghai[ J]. Biodiversity Science, 2013, 21
(6): 732-737.

TR, I, WA A BT B AR A AR KU PN 5 A
RR[J]. A, 2013, 32(8) : 2029-2034.

Peng ZB, Jiang Y, Jiang JS. Risk evaluation indicator sys-
tem for exotic plant invasion in Hainan Island, South China
[J]. Chinese Journal of Ecology, 2013, 32(8) . 2029 -
2034.

Catford JA, Vesk PA, Richardson DM, Pysek P. Quantif-
ying levels of biological invasion: Towards the objective
classification of invaded and invasible ecosystems [ J].
Global Change Biol, 2012, 18(1) . 44-62.

BATHY, A, D705, JURE. EK A AR A LA B
AR IR MO J]. %454, 2011, 20
(1):20-28.

Hou YM, Hu QB, Wan FH, You MS. A conspectus of
basic research on biological invasions in China supported
by the National Natural Science Foundation[ J]. Journal of
Biosafety, 2011, 20(1) . 20-28.

IRT, Ak EASEARE M. JEnt: E bRl R
#, 2002, 98-189.

Li ZY, Xie Y. China Alien Invasive Species[ M]. Beijing:
Chinese Forestry Press, 2002. 98-189.

TRAEAL, SR, hESMSRARYFI R H [M]. Jbat: hE S
Bl L, 2004, 45-258.

Xu HG, Qiang S. Inventory Invasive Alien Species in China
[M]. Beijing: China Environment Science Press, 2004 .
45-258.

Wt FESMEA D AR ILR A BEXT SR SE[ D] FIM .
KR, 2013,

Yang J. The status and management countermeasures of
alien biological invasion in China[ D]. Jingzhou: Yangtze
University, 2013.

BRE, ke, VOUH, BOET. B YA RF
FXPRBIFE[J]. R AL R =44k, 2011, 45(6) : 672-
677.

Li CK, Zhang YX, Jia YX, Zhang GY. Research on inves-
tigation into the alien invasive biological species in Henan
Province and measure for it[ J]. Journal of Henan Agricul-
tural University, 2011, 45(6) . 672-677.

A, MEHH, BHN, ke, e, MA®E, LE5
RS R ARG I AT K Se it o[ ] WAl R
“#4%, 2007, 41(2). 183-187.

Zhu CS, Tian ZY, Lv SF, Zhang YX, Xu X, He YX, Shi

SF. Investigation on and statistical analysis of alien inva-



55 3 )

F G TR A YA I E R A SRR X AR AR A 1994 - 2014 4E ]2 1k

367

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

sive plants in Henan Province[ J]. Journal of Henan Agri-
cultural University, 2007, 41(2) . 183-187.

HART, K. TR AR AR X FR A5 UK B
[J]. Wk, 2007, 25(5) : 765-769.

Dong DP, Ye YZ. Studies on flora alien invasive plants
and disastrous mechanisms in Henan [ J]. Henan
Science, 2007, 25(5) . 765-769.

REK. AL ARG X2 B AL [ ML Juat, P
AR, 1994, 1-212.

Song CS. Scientific Survey of the Jigongshan Mountain
National Nature Reserve [ M]. Beijing: Chinese Forestry
Press, 1994, 1-212.

BgEGSs, ZFE, AIEA, 2L AT E A AR
JELJ]. AW RErE, 2012, 20(5) : 581-611.

Ju RT, LiH, Shi ZR, Li B. Progress of biological invasions
research in China over the last decade[ J]. Biodiversity
Science, 2012, 20(5) . 581-611.

S, HEZ. hESSRAREY AT SRR 2R
[J]. M5t , 2013, 33(3): 351-359.

Zhang SS, Xiao YA. Life-form and diversity of sexual sys-
tem of invasive alien plants in China[ J]. Bulletin of Botani-
cal Research, 2013, 33(3) : 351-359.

MUZsr, TEE, B, S, sERE, SBFkH, Fa.
PRSI R AR W) S Ak R [ U] AR AR, 2013,
33(17) . 5438-5447.

Guo YL, Ding SY, Su S, Lu XL, Yuan XW, Guo JJ, Li
QX. Distribution patterns of alien herbs in the Yiluo River
basin[J]. Acta Ecologica Sinica, 2013, 33(17). 5438 -
5447.

Weber E, Sun SG, Li B. Invasive alien plants in China; di-
versity and ecological insights[ J]. Biol Invasions, 2008,
10(8) . 1411-1429.

/NS, FRiEE, D Wil A SR AR R [ J].
MY 5% AR, 2014, 36(1) . 77-88.

Yan XL, Shou HY, Ma JS. The alien invasive plants in
Zhejiang province, China[J].
sources, 2014, 36(1). 77-88.
W, RIER, BRETE. N LIS X R BT A2
B —AREIEJ]. AR Z M, 2001, 9(4) : 446-457.

Li B, Xu BS, Chen JK. Perspectives on general trends of

Plant Diversity and Re-

plant invasions with special reference to alien weed flora of
Shanghai[ J |. Biodiversity Science, 2001, 9(4). 446 -
457.

WRAE . PR3 DX X AR A AR 1 S 5 8P A ) XU 3£ 43
BF[D]. 7 Hhilike, 2012,

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Chen LY. Effects of environmental factors on plant invasion
and risk assessment for invasive species [ D]. Guang-
zhou: Sun Yat-sen University, 2012.

Coutts SR, van Klinken RD, Yokomizo H, Buckley YM.
What are the key drivers of spread in invasive plants. dis-
persal, demography or landscape: and how can we use
this knowledge to aid management? [J]. Biol Invasions,
2011, 13(7): 1649-1661.

Abhilasha D, Joshi J. Enhanced fitness due to higher fe-
cundity, increased defence against a specialist and
tolerance towards a generalist herbivore in an invasive an-
nual plant [J]. J Plant Ecol, 2009, 2(2) . 77-86.
Dawson W, Burslem D, Hulme PE. Factors explaining
alien plant invasion success in a tropical ecosystem differ
at each stage of invasion [J]. J Ecol, 2009, 97(4) . 657—
665.

RGeS, B, WK vE, 2. PESNSEA RPN 5 R
Ja SRR T RAIE SR [J]. EY ARSI,
2006, 30(4) : 576-584.

Wu XW, Luo J, Chen JK, Li B. Spatial patterns of invasive
alien plants in China and its relationship with environmental
and anthropological factors[ J]. Journal of Plant Ecology,
2006, 30(4): 576-584.

Ko, SRR, B, BN, KA. REA R SR
B X353 5 B L i R 3 —— LA 74 A b X s S Rk [ J ]
HAS2ER, 2010, 30(16) : 4241-4256.

Zhang S, Guo SL, Guan M, Yin LP, Zhang RX. Diversity
differentiation of invasive plants at a regional scale in Chi-
na and its influencing factors: according to analyses on
the data from 74 regions [ J].
2010, 30(16) : 4241-4256.
Sorte CJB, lbanez |, Blumenthal DM, Molinari NA, Miller LP,
Grosholz ED, Diez JM, Antonio CMD, Olden JD, Jones SJ,

Dukes JS. Poised to prosper? A cross-system comparison of

Acta Ecologica Sinica,

climate change effects on native and non-native species
performance[ J]. Ecol Lett, 2013, 16. 261-270.

Willis CG, Ruhfel BR, Primack RB, Miller-Rushing AJ,
Losos JB, Davis CC. Favorable climate change response
explains non-native species’ success in Thoreau’s woods
[J]. PLoS One, 2010, 5(1) . 1-5.

RE, THW ARESFERBIIREJ]. BER,
2014, 59(6) . 438-448.

Wu H, Ding JQ. Recent progress in invasion ecology[ J].
Chinese Science Bulletin, 2014, 59(6) ;. 438—-448.



368 (ER7R e 1 55 34
iR : 1994 - 2014 £ A LEFREBRRIPEIRNBEME T ( « 2014 FHIEHALLF)
Appendix: List of AIPs in JMNNR from 1994 to 2014 ( * indicates newly invading plants in 2014)
B = SRS AT ffﬁﬁf 8
Family Genus Alien invasive plant Origin pathway Life form reproductive
method
?rr}iranthus /B\zrii?_aﬁnthus retroflexus L. A ATEE gi o TR
Aﬁn)iranmus i”/;%aranthus spinosus L. LR R S Ei o HTRE
TRk Aﬁn}iranmus ?riznthus viridis L. MR TESlE gi o R
nﬁgi;ze ?{T)iranmus El/i?a:nthus lividus L. i M gL E%\ o FF S
Aﬁn)iramhus %jirjgnthus caudatus L. * MRMAA ARSI g% o HIRE
%/te%r;iﬁhera z%g;/jhfra philoxeroides (Mart.) R 3EY ARSIk i 5% igﬁz Y OB
25 -
C dhiggzgg_ %h%nopod/um gi?;unj;podium ambrosioides L. SR RSl gg@ﬁ:;fﬂit RS
AR - i .
ph?/i;{:(:ae \j/;chrgE éfj;g segetalis (Neck.) Garc. K AR [;héléfQ;L we PSR
W Eﬁiﬁsia HA?j;TEirCJS:ia artemisiifolia L. AL T3 gi T HIRH
vieeen iﬁﬁ i\fz%sgfbu/atus Michx. AL ARl gi T wre
gﬁfﬁa gﬁrfoga parviflora Cav. AR EEIIA Ei o AR
(Eilcfjff ?jﬁyi bonariensis (L.) Crong.” M éﬁj?%ﬁ ﬁfﬁzg\ we TR
- Elcfjf;% jg]o%yjz(‘;ﬁg Canadensis L. L% ;ﬁizlgﬁ [iﬁél;ﬁl; o UEE
ESLa e o - .
CZ;;F;O_ Erﬁfan Erifrgrfon annuus (L.) Pers. ALSEH éﬁjglg\ﬁj g:ﬁz;\ . Lt
Eeﬁa%ftjjs fjanthus tuberosus L.* AEH R3S g% s et
?;%C;EE ?;%cfus oleraceus L. * B aﬁl—:f‘?}l%ﬁ Zﬂigﬁ% . RS
i%c%ﬁ %Sibrk{rczfus asper (L.)Hill. A éﬁi?%ﬁ gﬁcztﬁzll . HERH
ﬁiﬁium ?‘iormm intybus L. * Wi ARSI g% PEE s
%cfr%eiépﬁs &;S;re;i\gs%i;%/anceo/ata L. AL CEE g% s 2’;;\ e
(ggi?p%s ?oif?fi:ﬁ tinctoria Nutt. AL ARSI g’f’%ﬂl we MR
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Family Genus Alien invasive plant Origin pathway Life form reproductive
method
4R HnpaE g N Al Rlids . —4FA .
Pharbitis Pharbitis nil (L.) Ching T ARSI e HPRE
R 7
. 44:’% IH“EL-F N T 2 N %EE\ #ﬂ‘:d‘: i
?;f:é Pharbitis Pharbitis purpurea (L.) Voigt MR ARG g HTRE
LTI, H AR % 227 . Rlid: . —4FA4 o
Cuscuta Cuscuta japonica Chorisy HA SR GG TR
RFE R3E = fid, 1 ~2
Coronopus Coronopus didymus (L.) Sm. oA ALuslik AR A ) )RR AR
EAERE P ot et .
AT S liEed mls Rid, 1 ~2 k
| Convo- Lepidium Lepidium virginicum L. * FH L5l CREN N TR
vulaceae
HlERR S = KA, 1~2 "
Nasturtium Nasturtium officinale R. Br. oA ArEslit AEAERIR USRS
HiE R E4=F - . Riid: . 244 i
Medicago Medicago sativa L. * WP ARSI HAR USRS
HiE & R PO - kA . —4F2E N
Medicago Medicago hispida Gaertn. EURE. TR ATESE WEAEERIAR M RE
H1E R ANEE RN Rk, 1 ~2 ,—
Medicago Medicago minima (L.) Grufberg BRI GRESE ARA AR LEES
RN T U, flid: . 244
Mimosa Mimosa pudica L. LES UG AR P S
=X AR A , ) A AL .
Leguminosae Robinia Robinia pseudoacacia L. REAH  AHST VN AT
LT LRGN FaE e flid: . 244 .
K Trifolium Trifolium pretense L. e GRS FAR R
Dico- LB R SR o~ BN, Wit . Z4E4 MR
tyledon Trifolium Trifolium repens L. oA AEsliL AR T ¥
LV N EPIA VN —_ sals 1 —c oY o .
Melilotus Melilotus albus Medic. ex Desr T2 ARSI LN HT R
g AN KREHHE W B ffid, 1 ~2 .
Vicia Vicia villosa Roth * R ARl AR RIR MR
AR LN . Rlid: . —4FA4 o
pESER) Hibiscus Hibiscus trionum L. Tl AEIIA A LR
Malvaceae  ijf/a TR o flisds . —4FA "
Abutilon Abutilon theophrasti Medik. ALRH AEIHE g HIRH
ERAR ERAR E$ 3] s s Rlid: . —4FA .
Nyctaginaceae Mirabilis Mirabilis jalapa L. A AT TR UERL
FESERARL KRR ] e e gt - (I 2 S V.
Oxalidaceae  Oxalis Oxalis corymbosa DC. * MRME AR AR Gkt
FREER LS HE] 2 N T i 2 i Wi, 244 RERFT
Phytolaccaceae Phytolacca Phytolacca americana L. T LN £yl
WA LR BENE U i - A, 1 ~2 N
Geraniaceae  Geranium Geranium carolinianum L. ALK LHIIA AEHERIAR HERE
OEER SRR T " 2 Rtidz . ES7E o
Verbenaceae Lantana Lantana camara L. LS Ul A TR
o ) T Y - B, 1 ~2
S Veronica Veronica arvensis L. A LHIIA AEAERIAR e
SOOI e e Bk, 1~ 2
raceae Veronica Veronica didyma Tenore oA LEIIA @ﬁzﬁﬂi USRS
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Family Genus Alien invasive plant Origin :)navtiil/\;i Life form re%cgctjﬁséive
%aliiiﬁ gﬁa%gﬁinoxia Mill. FM A gi o HPRE
HiR %;tziﬁ %;tzi stramonium L. B AR gi o HTRE
wonacese %;’ij;ii% ﬁaﬁg metel L. FE GLSlE Ei o Fi R
Xj,i;yw P;?:;ijj/s iﬁia/is angulata L. M LTI gi o Fiy S
7] . . — ST
ty?écdc;n Umﬁsjljlif%jrae ?a%cbsﬁ ?a%f;sl\carota L. A HFIA EZI&E—\ o WERC
ﬁ/ﬁzﬁmia iﬁgj:rbia maculate L. * AL LRSI gi L TR
Eungfiiﬁ:eae ?u%ﬁrbia ?jfhorbia helioscopia L. KA LEIIA ggﬁzll o LER
e i Blitk —4E
%ﬁﬁs ,E?EI.JC}F};]US communis L. JEPNAALTR ARk f}ggiﬁiﬁkﬁ (SR Vil
ﬁz‘vfnf i?fnf fatua L. Egﬂrﬁﬁ LHIIA Fﬂfgg o HPRE
iﬁ/ﬁ iﬁm temulentum L. BH TEIIA ﬁttiﬁzg\ . HIRH
R iﬁﬁj ﬁi perenne L. o HEEE Ei s HTRE
%gl‘; sremnese iﬁﬁ iﬁﬁfﬁﬂomm Lamk. EH AR %iﬁéﬁ;ii LER S
Monoco- [N
e %Esine ggie indica (L.) Gaertn. EE AEIIA g% o iy S
ﬁzﬁiﬁ ﬁ%i-fn pratense L. ?Xﬁ&:gg . AR g% s HERE
AR ORI e (Ve mx qrgan K B IRRAT

AR LYl

Pontederiaceae Eichhornia N
Solms

(PTG : 5K F)



