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The distribution pattern and determinant factors of the main invasive alien plants

in national nature reserves in China
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Abstract: Nature reserves play a key role in biodiversity conservation. However, they confront numerous pressures
including the invasion of alien species. The understanding of distribution pattern of invasive alien species in Nature reserves
has been limited by inadequacy of distribution data. Here, we compiled distribution data of 72 national nature reserves in
China for 35 invasive alien plants (IAPs) , which issued by Ministry of Ecology and Environmental of the People’s Republic
of China. The distribution pattern and potential distribution pattern of 35 IAPs were explored, then related the species
patterns with environmental and human activity factors. The results indicated that; 1) 7.78+0.47 IAPs were recorded in 72
national nature reserves, moreover, 98.69% of national nature reserves in China all were faced with the invasion of IAPs
based on prediction of MaxEnt model. 2) The largest number of IAPs was observed in national nature reserves located in low
latitude region (8.07+0.73) and mid-latitude region (9.64+0.56) , which distinguished more than those in high latitude

regions. No difference of IAPs richness was found among the types of national nature reserves. 3) Analysis of CCA
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(canonical correspondence analysis) showed that temperature and precipitation jointly dominated spatial patterns of IAPs in
national nature reserves in China, whereas, human activities such as length of the road and population density in natural
reserves showed little effect. Moreover, the main factors varied among different life forms of IAPs: temperature explained
most of distribution of annual TAPs, vine and shrubs. On the other hand, temperature, precipitation, altitude and build
time of protected areas were all related with the distribution of perennial IAPs. We concluded that a lack of investigation and
monitoring data of IAPS limited the understanding the invasiveness of IAPs in nature reserves. In the future, in order to
reveal the underlying invasion mechanism of IAPs and improve the effectiveness of management, more studies should be

conducted in national nature reserves.
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FAA R X R R BR A 2R I B T FE4EHE AR A S R TIRE R ¥ BRI
SR A BRI B 3 I B SR AR R ) B B AR DR DX i1 2l R 3R 22—, BRSPSk AR A bt
FAGE A 1 106 AE 5K 487 M 2 BISMR ARIFI I 4Bk 894 FhoI ok AR S (B 52 2R W]
520 228 7E F ARPR AP DXL AR , 56 T A= A AR Y T 42 B 959 AL ) P-4 DCAR AT 18 475 3k 28 AP ok gl 4y 7t
SERPRERARER L SR TE G AR IR X OISR ARAR ) 3 A0, AN IR R 2 [ 2 D3 23 X Bk A AR AR 9P IX
(4 24 DR HT AR KB 1874 TR AARYEE LY , RIS 93 A SR PR IX 1) 4 18 A5 % BLF- 2484 AR
PRAPIXCA 11 FRLL LRSS AR i E 2 A Y 53 A A AR X T R BLAMEARAEY 176 FhHY 4R
1M, F AT R 2 B0 A A 5T £ BURAMRARAE Y 0 AR B i ilad , = Xt [ AR RI X AR A AT 1 XL
B AT ks Jay , LR DX Pl 2 B B SR DR AP IX AR ARAE Y AT M ST

SRR YIRS R X NSNS 22 T IR M), (HUR T A AR DR DO R BRAE W) 2 RV DR 47 (14 S B IX I,
XTI XA SR SR R e AT FRI A IR Iy B TR B AR R R B
(AR AIHT E SRR X SIS AR 23 18] 4315 b Jm P00 H M PR 3202 B By 18 1 T B ARl 2 —
Il M A BF 7 3 W R4 X1 T 3t At RIS i) DS AR AR I 2 F T I R LR IRAPT IX N2 1 3l
e AELE, LA AN B e 34 A& S R AR HEA FLORGRAP X SR AT R, O HL3
SRR AR BRI R BAMA X LRI SR A 2 S A RAR A 43 A, RN B9 2%
WAL T L X SRR X AR AR LD 03t ARG AP X AR AR R I 21 R E E A B 52 R W]
SR F RS T AR T AR R G A A R R 2 SRR R
Wi SR AARAEAEAN R F AR DR IX 1 73 A b W 2 b AR ORI X5 B KO [R], 0 & A 24
P, FERT B B NZETE 3l oAb Sy 5 520 DR 28 AT RES DRAP AR RARAREE . AR T R T A AR DR X B A 2
ARA DT T A IRORIP X IR AR 0 A SR

UTARSR IR F AR ORI IX AR AR IR A TARIZ A 52 BIE AL, A 2SR 0 s RS RGLIMRA
(RYIFPAE BRI PR A A DUALA MR AR b 2 80 33t 71 Bl €045 40 FpSISR AR RPN 31 AR AR
Zh, I ZUT I PG R M X R G A AR DRAP X IR A TAR BRI T AR ORI X AR AR o0 A it . ELIE Y
ARG DX A B RS RS R 360 IR B A ARG X Aok A RAB ) A A% SR B4 T TR AR
SCES Y FRDR P IX 2 AR B SN A s MSCHRBORVEE | LLAE ZS BRI AR 4 A1 9 2 18 34 20 A 800 19 35 FhAhsk A
(RAEY AT L, 730 T 72 D E A RO X T Z AR AR 73 A5 4% J53 LA B3 A [R] B SR A X Ak
KNSRI oA 22 53 B N 3, 38 F MaxEnt ST 35 Fh 2281 AMRAEYILE R 2 9% B SRR DX A 3
FEIIAG , B AERDT 1) SR AR KLY AL B I F S G F IR DR X 18 93 A5 St AE 0 A A Jey 5 2) 520 F AR DR X Ak
KA I3 Aii i SR SR BN 3R

http ; //www.ecologica.cn



2534 H

&t
e

Eild 492 %

1 #MRERFE

L1 SMRA G R 5

S TREGHB A TTRHBE R A T DS A GRS A AR RO A R 0T, St
HETUAIR, 4T 40 FRLK A BHHIYIR 31 FhOR AR 3D,

ST TFRARN S SO B B ST 55 R S S0 50 1 AR DM A BT I M
PRI A AR BSR4 5§ 1 A AR

1) ZH30Hk A PRI (hitp.//enki.net ) A Ah3K™ Byl A B0 1 AR R4 1 Sy e
FSCHRILER R R TR SR RAP DA A B R AL SRS 5C 27 3, T S i
HEHLIX 3 SRR ISR AT g ) 2

2) SEHUHAE . RSV ECIRR 1A BFTE LTI A5 SR | 5 B 5 R KB P Sk I 4R
T L PEOUSAS B T TEIL M ST K K RO BT S L DR K 2P T
L LA UL ATl KWL K2l T 1 B R G TR AR ISP 2
R

ARG 53 5 RSP 05 BB, B T AT 5 i 40 35 RSN A R
(e 1) BOUE 72 ARG R RS ARL . 45 1R ALY R IR T 43y — 6 S AL 24
PR AHEYRIUELAKTE LA ) . 74 90 AR B BRI 0 0 SR A B o
TR SE A PR IX TR RN A B SRR

®1 HEERFEARPREBIANEREYEE

Table 1 The list of alien invasive plants in national nature reserves in China

i?jies H R Life form J5L 7=}l Origin
ST H B Phytolacca americana SAE M A b2

il 6 Amaranthus spinosus —ARLERUA P S
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K Pistia stratiotes ZARLERUA [EZES

#H Lolium temulentu —ARE AR BRI At i X
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JeIEF 257 Mimosa bimucronata BEA HUHE
HAEKKE Spartina alterniflora EA N 3 [ R
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=% Sorghum halepense PRGN VN Hi it
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Fig.1 The distribution pattern of 35 main invasive alien plants in Fig.2 The potential distribution pattern of 35 main invasive alien

national nature reserves plants in national nature reserves
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Fig.3 The difference of 35 alien invasive species in different region or different kinds of nature reserves
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Fig.4 CCA analysis on the relationship between species density of different form invasive alien plants and environmental factors

HA R B LR IR T . AA (Average altitude) 174K, HE( The highest altitude ) 5% =44 , LR ( Length of the road in natural reserves ) {4
X PN i R R , BT (Build time of natural reserves) A5 X R st ) , PD(population density) AN E  ANR ('Area of natural reserves ) R4 IX
MY, MTHM ( maximum temperature of the hottest month ) M H B = iR, MAP ( mean annual precipitation ) AE M R% T &, MAT ( mean
temperature ) 4F¥4J7E , MTCM ( Minimum temperature of the coldest month ) #:¥% H f¢fK i, AT( Annual accumulated temperature ) E-F3E ; = MIE %
IR, EAD AR ERUNT . S1 5287 22 Eupatorium adenophorum , S2 +313F Chenopodium ambrosioides , S3 —%-3% Erigeron annuus, S4
/NE®L Conyza canadensis, S5 =W Y4 ¥ % Bidens pilosa, S6 KALE Eupatorium odoratum, ST 4R KE3H Parthenium hysterophorus, S8 %E 7 #i
Ageratum conyzoides ,S9 W& Piiii Solanum aculeatissimum, S10 FJNEJE Ipomoea cairica, S11 %5038 T ¥ Alternanthera philoxeroides, S12 J5[1H
B Erigeron sumatrensis, S13 W W5 Amaranthus spinosus , S14 5] M- 22 A4 Ipomoea purpurea, S15 JRUHR 3% Eichhornia crassipes , S16 K Pistia
stratiotes, S17 VK ZE B Anredera cordifolia, S18 PP} Lantana camara, S19 J A% W Amaranthus retroflexus , S20 7 1 Fili Phytolacca americana ,
S21 H5 L2856 Aster subulatus ,S22 IR Praxelis clematidea ,S23 KARKEL Bidens frondosa ,S24 WK E Ambrosia artemissifolia , S25 Y6IE 7% 25 B
Mimosa bimucronata, S26 H.AEKE Spartina alterniflora, S27 = Z4WJKFL Ambrosia trifida, S28 $¢% Lolium temulentum, S29 ¥ T3 Flaveria
bidentis ,S30 & R— et Solidago canadensis, S31 K0 Amaranthus palmeri, S32 PP Avena fatua, S33 115 = 5 Sorghum halepense, S34
PERLEL Cenchrus echinatus, S35 % H % Mikaina micrantha
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