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Evolution, distribution characteristics and influencing factors of
alien invasive plants in Beijing
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Abstract: [ Aim]Invasion by alien plants is a prominent phenomenon in Beijing. However, the spatial and temporal patterns of this
invasion and the factors influencing the diffusion of invasive plants in Beijing remain unclear, which poses a challenge to the formu-
lation of relevant management measures. This study aimed to clarify the dynamic rules and socioeconomic factors characterizing inva-
sive plants in Beijing to gain informational and technical insights with which to formulate countermeasures to effectively prevent and
control invasive plants. [ Method] Based on the existing literature, monographs, and related database information, a database of
alien invasive plants in Beijing was constructed, from which we analyzed the composition, invasion characteristics, and negative
effects of each alien invasive plants. Furthermore, the temporal pattern and spatial distribution were examined and analyzed for corre-
lations with social and economic variables influencing invasiveness using the GIS and SPSS software. [ Result] A total of 101 species
of alien invasive plants in Beijing were found and analyzed. Compositae was the dominant family, with most specimens being annual
herbs native to the America. The main routes of invasion were found to be either intentional or accidental introductions caused by hu-
man activities. Propagation and diffusion activities mostly depended on the abundance of seeds and the wind dispersal of seeds be-
yond human control. The specimens were found to compete by occupying the niches of local species. More than one-fifth of the alien

invasive plants were the focus of national prevention and control. [ Conclusion] The changes and distribution of invasive plants in
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Beijing were not only found to be limited by their own invasive characteristics, but were also markedly affected by human activities

related to social and economic development and urbanization. These findings underlie the importance of preventing further introduc-

tions and either eliminating or controlling established invasions in a more comprehensive manner.

Key words: Beijing; alien invasive species; spatial-temporal dynamics; driving factor; countermeasures
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Table 1 Distribution of invasive alien plant families

# ik et # i Ea]|
Family Number of species Percentage/ % Family Number of species Percentage/ %

Z9F} Asteraceae 28 27.72 P12RL Marantaceae 1 0.99
R Amaranthaceae 11 10.89 W AAEF} Pontederiaceae 1 0.99
ARAFE} Gramineae 10 9.90 SEEL Urticaceae 1 0.99
K5%F} Euphorbiaceae 8 7.92 N ZEF} Cactaceae 1 0.99
T8} Leguminosae 7 6.93 FF#l Caryophyllaceae 1 0.99
HiEl Solanaceae 5 4.95 Rkl Phytolaccaceae 1 0.99
TFAEEL Cruciferae 4 3.96 Z B} Moraceae 1 0.99
TELER) Convolvulaceae 3 2.97 AR Umbelliferae 1 0.99
% 2%} Scrophulariaceae 3 2.97 TJE %R} Lythraceae 1 0.99
M2} Onagraceae 3 2.97 BWEL Anacardiaceae 1 0.99
iR} Chenopodiaceae 2 1.98 Rl Vitaceae 1 0.99
2% R} Malvaceae 2 1.98 V& ZER Basellaceae 1 0.99
WES B R} Oxalidaceae 1 0.99 P EL Cucurbitaceae 1 0.99
LORF Rl Nyctaginaceae 1 0.99
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Table 2 The correlation between the cumulative number of invasive plants and various influencing factors

At Pearson FH5&1 At Pearson FH2&1:
Variables Pcarso'n Variables Pearsu.n
Correlation Correlation

i 2 FH AR AL Number of historical events 0.253 ™" Wizt s/ J7 t Cargo transport volume 0.808 **
i s F A 23R Cumulative number of historical events 0.987 ** Rk teia i/t Railway freight volume 0.892 **
HAEAN/T7 N Permanent population 0.843 ™ N HERIZ B/ JT t Road freight volume 0.804 ™
IR 1/ J7 A Urban population 0.871" KB VEE /T t Water freight volume 0.732*
R ANE/J7 N Rural population -0.857 " Bz ttis &/ t Civil air cargo volume 0.732**
FAEN#EE/ (N - km™) Density of permanent population  0.839 ** I PTIZ /77 t Pipeline freight volume 0.904 **
XA 77 B/ {¢ T Regional gross domestic product 0.670 ** BRI E N B/ JT km Railway operating mileage 0.930 ™
5 —r= b 7= BB/ I8 GDP of primary industry 0.923 NEEEFE/ T km Highway mileage 0.783 ™
5 ek A = BB/ {2 T8 GDP of secondary industry 0.734* PR ACIE B/ 07 km Inland waterway mileage -0.109
55 =7k A 77 BB/ {CTT GDP of tertiary industry 0.653 ** E BRATLLE < International route length/km 0.786 ™
HEH E1 /{28 Total import and export 0.654 BB () R/ 7 km Pipeline oil (gas ) mileage 0.773 **
ARAMBCHENY BT AR K The total output value of  —0.460 **

agriculture, forestry, animal husbandry and fishery in-

creased by compared with the previous year/%

= KM 3 (p<0.01) ;¥ MK EE (p<0.5)

™+ Extremely significant correlation (p<0.01); *

2.3 JEFEIMRNEEITEE
23.1 ZESHEE 101 DPARMEYEI T
A SN2 3 s, Hd Sk AMRAEY) F 5 B

. Significant correlation (p<0.5).

N XA RIS AR L) 8L g 45 X
PR L A RAEYI R B, A RIFZE I SRR AR
T R A — I PE X, IR IX X
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Table 3 Spatial distribution patterns of invasive plant species in Beijing

SARA R
X ER L/

District name Richness ofalien

SRR RAEY)
R/ (B - km™?)
Density of alien

invasive plant invasive plant

Sk AR
B/ (A - km™2)

Density of alien

P YN
X Fut B/
District name Richness ofalien

invasive plant invasive plant

& F X Changping District 37 0.03
WIPAIX. Chaoyang District 34 0.07
K %X Daxing District 26 0.03
TR X Dongcheng District 30 0.71
P51 X Fangshan District 54 0.03
F A IX Fengtai District 45 0.15
WP X Haidian District 63 0.17
PAZE X Huairou District 37 0.15

713k 74 X Mentougou District 41 0.03
%75 X Miyun District 52 0.03
4+ IX Pinggu District 29 0.03
el X Shijingshan District 23 0.27
J5 S IX- Shunyi District 30 0.03
M X Tongzhou district 27 0.03
PEIRIX Xicheng District 30 0.61
FERIX Yanging District 52 0.03

232 ZPEHAWHEFMEK MM AR
Préiit (£ 4) R, & XA RMYEZ S HEHEANN
R S A R AR OC 5 AR A B R R I

TS, SR AR el i BR S BELR B T
TR S i A A b 5 3 R BE SRR G

x4 NEEVMEESEEZWMEFHEXE

Table 4 Correlation between invasive plant density and various impacting factors

AL Pearson KM . Pearson #H1H:
AR iy
. Pearson X Pearson
Variables K Variables .
Correlation Correlation
INEVIiDN Population 0.295 HEHLE X Cultivated land area/hm? -0.556 "
HAEAN/J7 N Permanent population -0.121 AHRHL D 7= {H /12 TC Total output value of agri- -0.472
WSS/ T Permanent migrant population -0.256 culture, forestry, animal husbandry and fishery
FAENERE/ (N« km™) Density of resident population 0.934 ™ Fel# Garden land/hm? -0.546 "
HBIX A= 7= EAE /2 TT Regional gross domestic product 0.353 Mt Forest land/hm? -0.556"
L1 FL Green area/hm? -0.303 B} Grassland/hm? -0.317
LRI 5 H Green coverage/ % -0.823 ™ R M T b Land for towns, villages and -0.529*
RAEYFEFNEFR Crop sown area/hm? -0.463 mines/hm?
A2 10 iz %6 . Transportation land/hm? -0.595* TRIB T KRB F . Waters and water conservancy -0.480

facilities land/hm?

AR 3 (p<0.01) 5 * MK RE (p<0.5)

* . Extremely significant correlation (p<0.01); * . Significant correlation (p<0.5).

3 itig
3.1 LTSRN EBEMHFLERNEREE

HIRE ARAFER B 5T, 75 42 [ L 2=
YN B 42 R L A AT 2 A R AR AR 1 32 A
P2 (Pysek, 1998; Wu et al.,2010) , 258 £ H—

SRR B3 808 2, AN, 25 5 B 1, AT
S PRI R 3 B 05 2 4 I 40, SIRBUER BT T, K
. Ambrosia artemisiifolia L. F1 =24 K EL Ambrosia
trifida L.(RHES 2019; TG4 ,1999) , RAFR
T 22— 4R AR R T ME N 5 W6 52 5 16 5l
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U 5 P EJFRCT 52 AR RS AE
BheE R 5 S NGS5 , Nz 1979 4E )5, thE
FIPNLE DI & N (IO P N K N 23 5]



53 4]

TR . JERUSR AR RS S0 AR SR 0 P R - 257 -

T4, DL B IOR AR #E T Sk AR AEYI Y
A2, 2000 4FJ5 AR AR SE , il e B T Be A
)% AR A SR AT P N5 A B BE B AR B BE A7 7 —
AN (Essl et al. ,2011) R EILHERE EH
AEA 25 SR B X 2 bt 2 22 5 AR S A R A G
I EURR I 1) 325 i) 2 15 AN W 5 38 , A 0 A e 2% A1)
(it BB RYIRE ) SE I E & A B R N
SERATASAHAL T L — B BN, SRR A A4S 4%
il ( EHiSE,2022)

et AR A RAE S 8 A #6 ey b, Sk AR
Y FEAL & X 85 B oA A 2 DX
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