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Abstract; Biological invasion is becoming a pervasive eco-environmental problem. Based on the record analysis of the
introduced plant species in Lushan and investigated in the field ,we found that there were 2285 plants species introduced in
Lushan ,and 127 exotic plants among the 1301 plant species cultivated in the field. It makes up 8.89% of the cultivated
and 5.56% of the introduced species. We analyzed the data on floristic composition ,biological attributes ,native range ,and
introduced time of the 127 exotic plants. It has been found that Compositae, Scrophulariaceae , Gramineae , Caryophllaceae
and Amarathaceae were the families with the largest species composition because the species in these 5 families accounted
for 86.76% of the total exotic plants. There are 114 herbs, making up 86.76% ,among 127 exotic plants,so most of the
exotics are herbs ,Most of the exotics originated from North American, Europe and Asian and preliminary purpose was for

ornament and medicine. About 70 species are listed in the 100 most invasive plant species in China.
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Y ARIE B 28O0 e B AR AR TR R, ) LB APSR T (exotic species) 8HEA—MER AL
HEYR, AEERANE BIREATETSRAER YR, AT, SM kY 458 A8 3
A E R, R L EREG TRERENMER, FEV #HAS L BRFRESRGE P
Yiho, EPABR AT SRS RT RO TE S B B AEE D, B 48 AN KU BT & B SNk IR 4S5 BR YN B R7E
EENERBHBEEREMRX"Y . BN EWARESHET AR BB, Pr5 08 05 25
BHEBE BB IIF . EMABRROT K IBAERRE T EN, SEEY ZRERE Y, A E T
BESBARYRHBRMBRA . EPAREHERTERWEFHL" , EEEFEEIRABYHERBE
FriRRik 1370 {25 . WA B BRI RERE &,

R IRA A RGSR YT A R A T4 B R INRSSR YR AR R, 76 4% B R 2R L, AARRBIFF 8
YRR A W A A A v TR A R S O T — 2 3 AR AT T AT, T AR BhRABAIRSNSR i Rb
Btk 5 AR KIBAESHERN AR, HILHA RIS, BEYEILRICAMEREE, ERKWE
B%Z, BEREN LIS, EHZ AR ISP AEFNE REME T TR, JAILE 1895 F£HRE
R, NZEHTE B WTINGR , 7E183K 1000m DL LIRS T HZ PR LR, 1934 4 E S — YR —I5 I
Y B ST AR IR | PP DAL AR T 2, BB R SR e A LR T WT AR, S L SO R B AR e 4
RO FEEREL , WARIHARSESTERARE I RLRZBET N RRAWELRTEE. A
BT WANSR YRR HdR B, A IRS WL AR PR B 28 , o8 i — 2B BT SR Wb e R A B, 4
PR IR IBARRERERE T T USHEHRIER
1 iR

P TP B LT A, LI, AREE UG B, Bt 29 29km, R 4y 16km, 4
300km?, fi/F 115°50’ ~116°10'E ,29°28’ ~29°45'N, 5 I& I FHI&YE IR 1474. 8m, M X IS 2 4 1400m, 2 H;
JAE R 60km EEINREIE, FILATRERTFEXFREERNEX, M THEIK 1100m 595144, 4518
11.9C i iR 32°C , IR - 16. 8°C ,4F- -3 [%7K 1918 mm , [ H 168d , FHXHE B4 35 78% LA | , &2
BERRE, FHAER, ZF H 184d, 457k H W 3% 80d, LA PN 135d, EFH HIRE 1932. 7Th, B L B
1016. Smm ,4E ¥ KR H 163d, WIFHAERERE 16.7C 45 R R 41C , BKE - 7. 6°C ,4EM/K & 1300mm,
FE7K H#9130d, % H 3.5d, 450k H 29d, KR H 35d, BfFE#A250d 24, B TFEEFZ K BENEESHH
B, WL BB L TRARYR B SR BRI A, B 4R 06 MR R SSAR, S5 I AR TS G bR, M B N
AR

J L IR T AR LT B S 5 AN TR BB F LT, KR B LR A B L B
B M E AR ILMARIE, 8K 400m DLF Y)Y S A 4 B HiHT Itk Y 2148 A B 5 989K 400 ~900(800) m,
SRR, R B E M HA B B 0RE A 1L 3 5515 783K 800 ~ 1200m, SAREEBIE, KT ERA L
B, A L AR 1 LU b A1 s 6K 1200m D) B3 X, 4376 25 L) R 5 1) TRER 4040 X T
BRI A 5 R, KA B L EE L,

JEIli B 1895 AEFF R LA (B 1) , 705 1L1%4K 1000m LA b, AKIE SR B, SRR R HEA ST 1L, 1934
S JE YIRS, FFIR T R YI5 | # , AR FpFE A5 L FFE T 4R3I ;1955 45,1970 4R JL1L RS
WA PR FRGEFEE , RS WA — 40 = AN S IR AE S R AR B BEL . 2006 4F3F A BB R E
A BT RELE I 1Ly A 8 FE T R PR , BELRR T )75 1Ly 0 ) B o X B R S 3
2 WRAE
2.1 BRHEM AT

AW SCRTF AT A SR PR R FE R E AR B P WS 1) O LA ) L YL P 2R FI T
FIREYIEY AR AR RXT IS ILG I M ERMSCETRA . A TSR R AP B (1980 48 ) fil E /Y
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@ 18954 A4FISFF &
Guling exploited in 1895

& 1934485 144 el 1

Lushan botanical garden established in 1934

& 195340k I A B
North highway opened in 1953

& 19714 1L A KR
South highway opened in 1971

@ 1SRRI AR XL

Lushan nature reserve established in 1981

@ L9
Global cultural landscape in 1996

@ 200341 R 4
Global Geopark in 2003

@ 2006 IR 1L A B TP IR TR
Round-Lushan highway opened in 2006

B1 JSlikED

Fig.1 Major historical events of Mt. Lushan involving importation or exploration relevant to the introduction of alien plant species

2.2 EPMAE

BPAMEAA R AR MR R A 5 I, SRR E S LN R E UM EEE ARBRE,
3 GR54H
3.1 YRsIAE

JEILAPSR YR i) BRI AR A 15 A7, RH BT s TR 21 s Az e L B BARG5E 3 AN B
BB R BT, 35— B BO A2 1895 ~ 1934 4F ARBE S ILAEISH FF &, 5 ILE R Z , SRR Y dbE & 3, Kb g
LB Y], A 1E R R R A G| A B A0 B A & # ( Chamaecyparis obtusa) (1919) | H A& 42 (Abies firma )
(1928) , FE-ABIEE 1934 ~1949 4E )5 LA YR RIS 0088, B F s | R YL R R R SR 2 RS
3, REMYFHEEI ARSI, E=ABE 1950 LU, EREFRERE , A=A tE s ALK&, M
Wi | Fhitk A — N HREEfe e K B B
3.2 YMBIASYMAR

JAI B 1895 SEFF K LASKR ARG, 5| AYrFpy 2285 7, KRB T 169 7} 851 &, HHBR MY 19
128 J& 40 B, FpFAEY 150 £} 823 & 2245 Fp, MY TEIATEAN NP ILHEYX REYFE(E2) ., 75
ARYIFp A 124 B.521 J& (1301 R R2ZEFSMRFPE, 205 i S5 AYIFRPEFLE 78. 11% , JBHY 65. 33% Fifh
) 62.49% , ZiFZAENEIMNAE , REFIRIBITIA DT HLHE 35 £1.82 8127 #@ A E(E 1),
BB T AR RIS AR YR, BN I7E SRS LI B REHT, I HIEZE M S 1L BRFMERRAY #,
BEMTRESEAE TR BRI A S B, Y B iR SR X,

1 AR
Table1l General information about introduced species in Mt. Lushan
WH IR AR BAMRIE BRL SR B SRR S B SRR Y L) SIRE o5 5 Ry L
It‘ No. of No. of cultured No. of the The ratio of the exotic to The ratio of the exotic to
om introduced in the field exotic the cultured in field (% ) the introduced (% )

#} Family 169 132 35 26.52 20.71
J& Genera 851 556 82 14.75 9.64
F Species 2285 1428 127 8.89 5.56

REC T, ERTI AR BN EERY S, ZDNE 20% B2 BT E M) 28 8, X HF UE 25% W
MBS fE™  MBE T A, LR YR E S| A YFh B4 LB R AR, A BB A B
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Fig. 2 Comparison of No. of species between native and introduced

3.3 SRRYIFAE R

LSRR, S FPEEELERT 10 A7 AR B2 2R (Fh e 47 FF, 5 ARFP LB 37.01% (LATFHE) ) |
ZEFH(11 #7,8.66% ) RAF (9 F,7.09% ) A TTHRH(8 #,6.30% ) JEFF(5 F,3.94% ) AR} (4 7,
3.15% ) \TFAERH(3 #,2.36% ) KERF(3 F,2.36) ISR (3 #,2. 36% ) FIEIEAERH(3 #4,2.36% ) ,
XAT 10 BHETS YIRS AR IR BB 75.59% (WK 2) . 7ERT 10 B BRI FEYIS, HE 9 Bl E
AL AL, R T L R EREE N I SRR 4L, T A ) X R R K B RS R
MR, REATIER, ALETEF=NINER, A KRESE5T BERRERIRE, R sue KR, HE
i 10 A /B 4rBIR &35 55 /8 (8 #,6.30% ) \1a] HZE)& (6 #,4. 72% ) . — B EALJE (6 F,4.72% ) /& (4
,3.15%) . @HE (4 #,3.15% ) K368 (3 #7,2.36% ) . &638 (3 #,2.36% ) . BHHE (3 FF,
2.36% ) EEEELNE (3 F1,2.36% ) FIRBAIE (2 #,1.57% ) , B 13L& RS SRR 4R 33.07%

£®2 SHBWIERTI0 EHRE

Table 2 Families and genera included the exotic species in the top ten order

B} Family J& Genera

Fib Species

B3 SRy BAARY AL

Fig.3 Comparison between the alien species and the invasions in Mt. Lush

EE ik 8 Ba(%) R¥ BOWH(%) RBA ik 8 Ba(%)
Family No. of Species Percent No. of genera Percent Genera No. of species Percent
Gk . 47 37.01 22 26.83 ﬁx‘g%ﬁ 8 6.30
Compositea Coreopsis
Z5F W HZER
Scrophulariaceae n 8.66 5 6.10 Helianthus 6 4.72
AR 9 7.09 8 9.76 —HGAER 6 4.72
Gramineae Solidago
A R
Caryophllaceae 8 6.30 7 8.54 Amaranthus 4 3.15
TRk maR
A
Amaranthaceae 5 3.94 2 2.4 Chamaecyparis 4 3.15
il 4 3.15 1 1.22 H5R 3 2.36
Cupressaceae Aster
TR SNHR
Cruciferae 3 2.36 3 3.66 Rudbeckia 3 2.36
KRB EHER
Euphorbiaceae 3 2.36 2 2.4 Digitalis 3 2.36
Hantseat 3 2.36 2 2.44 %%?}’EE 3 2.36
Onagraceae Veronica

3 i)
%%ﬂﬁﬂ 3 2.36 2 2.44 B ﬁE 2 1.57
Papilionaceae Cassia
471 Sum 96 75.59 54 65.85 471 Sum 42 33.07
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]3I SRBFEFY
Table 3 The life-form of exotic species in Mt. Lusha

HIER Lk 8 Bat(%) AER Lk 8 Bort(%)
Life-form No. of species Percent Life-form No. of species Percent
F*AR Tree 8 6.30 TR Evergreen tree 7 5.51

7R AR Deciduous tree 1 0.79
K Shrub 4 3.15 ¥ AR Deciduous shrub 2 1.57

4K Evergreen shrub 2 1.57
BE7s Liana 1 0.79 FEH K FE 445 Deciduous woody liana 1 0.79
B Herb 114 89.76 1 4E B A Y Annual herb 38 29.92

2 4E B AHEY) Perennial herb 76 59.84
471 Total 127 100 471 (Total ) 127 100

3.4 SRR TE BT

MAFRYFPEE B T AT LB B (3R 3) , 72 )R WA TR SRR Yy o , A R e 15 114 #, &40k
Y S5 89.76% , Hh BAFELEFEAR 76 T, 5 AR YIFF BEHY 59. 84% ,1 EAEFEAR 38 b, 5 SR MR BB
29.92% , FEARMYIRIENAFRZB RIS, ST FAE Y5t 3552 09 15 1 M AR AR
3.5 SMRIFEIARTE 5] FRRA A AT

MFE 4 FELEN KBIRYFHEE, FWEHEFIRTE: JLEW (55 #7,43.31% ) , BR# (23 #,
18.11% ) , WY (19 F,14.96% ) FAEIEW (7 F,5.51% ) A FEW (4 F75,3.15% ) L FBEW (3 F,2.36% )
FEEEU (3 F,2.26% ) . FEAPRYIFFH ok BALEW M PR R L, B FILEWFAE W F LA F ALK, W B 5%
BEAAIR , BT AN SRR R RARRRES , I Z I R B4R BRSO R IEH 1Y . 7258 itk vk AL
Ja ,BEESIREEIF B H B W R MR RS , 2P KRBT BN S .. HESWER
WA RYF BEARR A LEWN L B0 00, REUS AR ZHEE, FILRRIEEIK R 1474, 8m, 7E
VIR X R WS A5, 7618 3R 1200m DL LN /E TR SR, BREESE BN A S FEYESE T8
N B IREE , W Aok Uik SR AL T AR St , BT ARG FIR AR SR Ui B B A , BAR P B TR
532, EERFAFHTRFILENEE,. KR, EWFH5I AR, B85 B2 WF A E N, 53 2R
e, YRS | AR AR R A AR LR, X S T E YRS | Fra b 1T T Urfp i i ik . BURGE L Yi#b 5]
PRI AU RS | BSILOR , YR 18 T B2, A5 RIAFE & &Y Z 181 Fh# " FPE R

MIE WS FE | ABTRIRE , IR A SRR Az 7= A 75 45 25 P 16 s 85 U0 AE 36, 305 L sk i, BB 30
BEERENER. BEELT ., U3 AT ARZEAE G, BRSNS BEYRE A —
o BRI, B FRXIIRYIF HEAT M, BRI Wb i AR 6 [RIFORE, BT LA &SR W AR B B i
EREABRANT o
3.6 SRYIFGIAK B 2T

ARRYIFH T AR ARIE SN B BAR(FES) , B NI YRR A EEE . MREAERBR S
19— 51, B4 AR S YIFE 4B R 7 , 3 i Rh A B R IRE T AP RE, R 7E B RAE R
Y KRBLEME , 5IABSEILEISNSR YR E ANREHER 5 WE AR L (P 64 B, G4k YR HBi
50.39% ,(AARE) ) HR 22 FEY (13 #,10.24% ) . K ERK W E (7 #,5. 51%) 4 (3 F,
2.36% ) (2 #,1.57% ) YRR E (2% \1.57% ) . BRWEEY BT ARERE, EIEME R
BS B EEEFIB N RN EMMEFERFEE TIEEE AR, BAEMIRER, MUK T EfME
BIERRE AT MEER PR, BRE] T A IMA, X RYFhd, A E5I 3/ (55 7,43.41%) ,
TEGIFR (14 F,11.02% ) ,iRH (56 FF, 44.09% ) YR B FIRIGIERA R, AERABEREILEHSI
ABEWL, BNRASERNS LS TR BEFEFES EFWESILEYX R,
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F4 SMRESIAFERERER
Table 4 Introduced time and origin place of the exotic species in Mt. Lushan

EIPNGE] L N Bort(%) JFAEH wHEE Ba(%)
Introduced time No. of species Percent Native range No. of species Perecet
1919 1 0.79 Jt3E W North America 55 43.31
1928 1 0.79 FHEEW Pacific 3 2.36
1935 2 1.57 B Africa 2 1.57
1936 37 29.13 ZEWH4HF Tropical America 4 3.15
1947 1 0.79 EE W South America 3 2.36
1948 3 2.36 EXE Eurasia 4 3.15
1951 4 3.15 Bl Europe 23 18.11
1952 1 0.79 HAFIEMW Tropical Africa 7 5.51
1955 1 0.79 T Asia 19 14.96
& Unclear 76 59.84 &1 unclear 7 5.51
471 Total 127 471 Total 127

=5 SERGAMSINFXTEN

Table 5 Ways and aims of the exotic introduction in Lushan

SIAEK Lk 8 BAM(%)  BIATRK Lk 8 Bort(%)
Aim of introduced No. of species Percent Mode of introduced No. of species Percent
A& F Food 2 1.57 A B 5|3# Intention 55 43.31

1 F Wood 3 2.36 TCEB|3# No intention 14 11.02
WE Omament 64 50.39 B #2898 Natural dispersal 2 1.57

PP -7 Species conservation 2 1.57 A3 Unclear 56 44.09

245 F medicine 13 10.24

H(E Forage 7 5.51

&0 Unclear 43 33.86

471 Total 127 100 471 Total 127 100

3.7 JFISRYFEIAR M

FEJF WL 127 FpSIRIFR R, A 70 FRS) FHE 100 EBSEARYF(E 3),70 FARYFFRET 29
Bt 53 J& , 733 5 B R FRL B 82.86% JEEKET 64. 63% FMIFFELHY 55. 12% o 7 ILEISPRYIFFH , AR
Yl AR LB, A RMRREN . IamsrRkYs, feal 2 ARYIFFE ST, A A T4 5 10 B R4
DRALE, P ARYFF IR L
4 HZitHitie

(1) SR FFEUE T )5 IL AR, 265 198 3R 1000m DL B, i M g N 0T Ak (B T AT
T RE RS, 40 H AR B 2042 ( Cryptomeria japonica) , H AYAZ JE LT 4RI LN TR B
HaR AR, B RBUSILETE B o 7505 B LS8R JLFb 83555 ( Coreopsis spp. ) , i ABEHIS ik
e BE P B ARY R , N-E A 2L A TR LLE i B AR B R R WL

(2) bR YrFEE A T 1L & Y Z M, TESR MR A B, SR YA BRI R, S 3
YrsfE LIRS FIAE IS, Q0K 55 ) X8 38 | 1R 5 i ) /)N BRASE ( Rumess acetosella) 5 73 AP N TP EG H AR, H A0
MAAARRAZFE 1L B AR R AF , 76 N TARBIMRET P9 RS Zft 1T i 38 77 AR T DL E T TR B RI4E , 930
A+ YU ENTERGES , MRS, R ETTESERKMTT, & YA TTRERZEH I H

G)FILKREMERRATAETHE, LPHEEHBHERX BRY Bk, I0: K= (Ambrosia
artemisiifolia) \—4F ( Erigeron annuus) %, ISR YT £ B R EAREYHE R, RARE GRS, FTL7E
BEATHLY T | Rt , — BB AR5 | RIS T A AR A R VPG , 7R 5 | PG S 5 | AR MR 2 , I 2 SR T
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W AR,

(4) PSR Y AR X B AN T#I8Sh , BRI EBRX R ki B AR TR R S N T T30 b
SRRUAIHLIX, G/ NBRARZE ) LB 3 X R A , AEFSMAZE T LR 3R, /NRIRAE B S R T B A
JREHR L E AP RE AR, SEARMEAREP LD, BT RITHR XN, 2R 8%
> LU SR R R, RARYRE & 8, LSRR LRI R Z Lo

(5) B, B oI ISR YIip iy A2 2 PR , A DERY 2 57 81K BOAE 38, SR MR it I Ll 2Rk
AEBREE R B RME T . FTLSMRYIFI T E LR E SR AR W H T REE FnE, B
VAR P LSRRI mess 7 IR A S R G R R RN R . BEWRE I BERBEMETREHB—1
KIZH IR E BT SBE TR, A RERT TAEMNES RES N HR B S . BB BF LSRRI
BUR, XHSMR YRR e B BAAA R

(6) ) ILAL T BRI IR, FE AR T S US280RE, Sk TP LA o B SR — MR, e LA Y R A 5
PIEFMR T AR BB PR IR AL T T 88, F AL T ) LW EAE & WP R ShoR Py R 3L 13 70 58 4 B %
Ry, XA A BTSRRI A\ BRI X A Y X R B R T — N RRKEF 5 . BRURIE LAY R s
SEIR b WE MY o
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