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Abstract: Understanding the spatial distribution pattern of spontaneous plants in cities is helpful for planning and managing
the urban plant landscape. To explore the distribution pattern of urban spontaneous plant diversity, we used the 5th Ring
Road of Beijing as the study area in this research. A total of 252 sample sites were selected and surveyed from September to
October 2020. Combined with indicator Kriging methods, the geographical detector model ( GeoD) , and Pearson correlation
analysis, we analyzed the spatial distribution pattern and the mechanism that influenced the spontaneous plants in Beijing
urban area. As the results, a total of 173 plant species were recorded, which belonged to 144 woody plants and 29 herbs.
There were significant differences in the spatial distribution pattern of herbaceous and woody spontaneous plants. Herbaceous
spontaneous plants had a significant urban-rural gradient, which showed that the diversity of herbaceous plants increased
from the urban center to the urban suburbs. Woody spontaneous plants showed local high-density areas rather than urban-
rural gradients. The distance from the city center, socio-economic variables, and the intensity of green space management
were the dominant factors that affected the spatial distribution pattern of herbaceous spontaneous plants. The spatial

distribution pattern of woody spontaneous plants was affected by the interaction of green space management intensity, house
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price, and the distance from the city center. The results help in deciding priority areas for the future to protect biodiversity

and offer insights into urban green space planning and management.

Key Words: urban ecosystems; spontaneous plants; biodiversity; urban-rural gradient
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Table 1 Definitions of eight land use types (LUTs) in urban areas of Beijing
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Fig.3 Diversity of spontaneous plants in different types of green spaces
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Fig.4 The spatial distribution pattern of spontaneous herbaceous plants and its high or low value cluster area
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Fig.5 The spatial distribution pattern of spontaneous woody plants and its high or low value cluster area
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Fig.6 Relationship of the diversity of spontaneous herbaceous and woody plants with the distance from urban center
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Table 3 The ¢ values of the influencing factors of spatial distribution pattern of spontaneous plants
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Table 4 Explanatory power of factor interactions on the spatial distribution of spontaneous herbaceous plants

i%zficmrs DFC HP PD CA IGM SHDI SGLP T DFW

DFC 0.29

HP 0.57"" 0.49

PD 0.30"" 0.49 " 0.02

CA 0.43"" 0.53*" 0.27** 0.26

IGM 0.55"" 0.61 " 0.37"" 043" 0.36
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T 0.30" 0.50" 0.03** 0.27" 0.39" 0.11" 0.05" 0.01

DFW 0.29"* 0.49 " 0.03 0.26" 0.36" 0.10** 0.04 "~ 0.01"" 0.00
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Table 5 Explanatory power of factor interactions on the spatial distribution of spontaneous woody plants

IKzh A1

Driving factors DFC HP PD CA IGM SHDI SGLP T DFW
DFC 0.05

HP 0.10" 0.02

PD 0.06" 0.02* 0.00

CA 0.09" 0.07* 0.03* 0.03

IGM 0.25" 021" 0.12" 0.15" 0.12
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T 0.10" 0.04* 0.01" 0.04" 0.14* 0.02* 0.08 " 0.01

DFW 0.06" 0.02" 0.01" 0.03" 0.12* 0.01" 0.04" 0.01* 0.01
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Fig.7 Correlation between spontaneous herbaceous plants and influencing factors
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Appendix 1 Plant list of spontaneous herbaceous plants in the built-up areas of Beijing, China

£ Species Bl Family J& Genus #1445 Species Fl Family J& Genus
RHBIE IS Crepidiastrum sonchifolium  3F} BAHZE || BEEAE Inula japonica oy TEBLIE)E
IS Lactuca indica HE HEE F1HH3Z Centipeda minima ZF} AR
A Taraxacum mongolicum 4R AR 43 Galinsoga parviflora 455} A5
JeisE Hemustepta lyrata R} B 1% iz Eclipta prostrata g i iz )&
W3k Echinops latifolius % W3k TE3ESE Iveris sonchifolia R} W
V3% Ixeris chinensis R W BY JIR Ixeris japonica ZE} R R
T 3E3E Sonchus arvensis E WEEXE T E SR Sonchus oleraceus ZF} WEER
W34 Chrysanthemum indicum 4R E5)E INEZLAG Chrysanthemum chanetii g 34 &
HEF 4 Chrysanthemum lavandulifolium SF ES)E LS Cirsium setosum HF} i JE

Hij Cirsium japonicum ZF ] Ja& TEHYSE Youngia japonica ZF} SRR
HHALE; Artemisia annua R R Y E Artemisia lavandulaefolia g EE

i M5 Artemisia capillaris Rk EE YEYZEL Bidens bipinnata 2R} AR
YAETTE Bidens pilosa R G R TRALFE Bidens tripartita oy JLEF RS
AEMIh 2% Aster pekinensis R L5ilE 8% Aster tataricus ZF} L5iJE
# Achillea millefolium 4R R — 54T Emilia sonchifolia 4%} — AR
—4EYE Erigeron annuus 3Rk KE)E KT HL Leibnitzia anadria L KTHIE
WA Lactuca indica g A JNEEWE Erigeron canadensis HF} HI AR
FRBK Poa annua ARAF} RAKRE JLH BT Cleistogenes hancei AR} [ )
FMAZE Festuca arundinacea RAEL FH T PP Calamagrostis arundinacea RAF AR5 R
5 Eleusine indica RARL “E SROKEE Oplismenus undulatifolius RARL SRk R
LB PRI Elymus ciliaris RAFR R 5% Digitaria sanguinalis ARAFEL o EE
P35 Phragmites australis RAE PR i} JH 5 Eragrostis pilosa RAF} RN
/NI B 5 Eragrostis minor RAEL 16} JiE ) SR Chloris virgata RAR R R
AR Lolium perenne RAE MR A AR Cynodon dactylon KA} MARE
) FBHE Setaria viridis RAE mREHE TR Echinochloa crus-galli RAR} g

. Echinochloa crusgallii RAF} MR N EZEEL Carex rigescens PR LEEE
PEET 228 Carex lanceolata PR ERR SRS EL Cyperus glomeratus PRRL VR
BV Cyperus microiria PR PR SFRIYBE Cyperus difformis IR VR
W53 Orychophragmus violaceus +FIERE WENE WAKFE Cardamine hirsuta +FEFR WKF R
F3K Capsella bursa-pastoris +F AR B9 3% Rorippa indica +FAERE IR
MFT3E Lepidium apetalum TR AT R fi BB Leonurus japonicus JBIEE i BE 2
H & Lagopsis supina JEIERE LV WG LS} Glechoma longituba =3I 1% 17
XS Scutellaria pekinensis B HAE T Mentha canadensis BIER i far R
HE4E Convolvulus arvensis TEAERE A 224 Pharbitis purpurea TEAERL: AR
ZE22F Pharbitis nil AR} BAIER FTWIAE Calystegia hederacea IEAER} FImiAE )R
HARZEB 3R Potentilla supina ARl TR BB Potentilla chinensis Rl ZHEXE
e B Z2 B 5% Potentilla kleiniana R TR BB 2R Potentilla fragarioides g TR
W¢HE Duchesnea indica ARk A JE B Salsola collina 2R} WEXR
#E Chenopodium album R} R IKEEFE Chenopodium glaucum HiRL g
Huftk Kochia scoparia i} ik PFWiTT. Vicia sepium XS Lig AN
E3K3K Vicia unijuga TR i) ALK 148 Gueldenstaedtia verna XS KO4%)R
LETE Medicago sativa oA R K I14¥ Gueldenstaedtia multiflora = KH4EE
ﬁ,%ftd%fﬂ Cassia nomame X e KR B Kummerowia striata ﬁ/ﬂ W R B R
FIFHZE Viola prionantha R R LHHT Viola yedonensis R HEE
LI ESK Viola pekinensis HR} B PELL S Viola hancockii HER HFE
H4R B Euphorbia humifusa KAk NG WYIEL Euphorbia hypericifolia KAk Kk g
BEHLER Euphorbia maculata pNGITE Kk JE B Acalypha australis PG IR
YR Lithospermum erythrorhizon LR EHE 44 Cynoglossum amabile R TiE R

http ; //www.ecologica.cn



558

44 %

Fh 44 Species P Family J& Genus 44 Species = Family J& Genus
[ #b3% Trigonotis peduncularis LR [ b3 & AW Amaranthus retroflexus bR Vg
13k %8 Amaranthus lividus Rk A AR YE Amaranthus viridis R R
FRIK Physalis alkekengi ek 74 JEFE Solanum nigrum sk b

H ¥ Solanum lyratum Pl i H) % Alcea rosea HZERL B L
TR BR Abutilion theophrasti HRZERl T JFRJE B 53 2% Malva pusilla HRZER 2R
B Metaplexis japonica B R SR WA Cynanchum thesioides R T I
T8HLE Cynanchum chinensis R Bt IEH 5 B . Commelina communis g B R 5 B 5
YRALEL Commelina benghalensis S B ) S 7 B80%F Cayratia japonica iR LE% %3
3SR Mazus Japonicus LR SR Hi B Rehmannia glutinosa LB ¥R
[ RFRAR Rumex patientia R TR A J& & Polygonum aviculare HF} R
PEE Rubia cordifolia PEHERL PHHEE HEZE Chelidonium majus BETERL HIE KR
B Pinellia ternata Keg ERk LEE EI2EE Pinellia pedatisecta K B LEE
WEIR B Oxalis corniculata i BB [I[5 /4N JETH H W Oenothera speciosa w5k H L
L Iris lactea var. chinensis BER BRER T Typha orientalis ik i
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ZER Plantago asiatica ETR R JE R BB L Geranium sibiricum ek LR LSRR,
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