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Tab. 1 Vegetation coverage change in each quadrat

S TERE L/ %

A-1 A=2 A-3 A4 A=5 A-6 A=T7 A=8 A-9 A-10
20234E3H6H 2.1 1.3 2.0 0.1 0.0 1.0 1.1 1.0 0.0 2.0
20234E3H21H 10.2 15.0 12.3 8.1 7.0 10.1 11.4 9.0 4.2 8.0
20234F4 H5H 22.0 23.2 22.4 17.1 14.0 19.3 18.1 14.0 9.3 15.2
20234F4 H20H 40.2 49.0 41.3 23.2 21.1 34.2 28.9 22.1 18.4 35.3
20234E5H6H 67.9 76.1 69.2 28.0 28.5 55.4 53.1 48.0 26.2 68.2
202345 H20H 83.3 92.1 78.3 37.4 30.0 76.1 66.0 58.0 32.1 84.1
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2 FEHUEE A

Tab. 2 List of plants in each sample plot

LETEY e T4 B JA B
Gig| Juniperus chinensis FRME A
A Platycladus orientalis ARV A
AT Ginkgo biloba RARHRA 5
i Ulmus pumila R FE+H4
el Salix matsudana RIS JFAE+E4
eS| Platanus occidentalis EARES AR A
VEIFTRAC 4| Broussonetia papyrifera REM R FA+EE
R Ailanthus altissima AR AR & FA+HE
EE2S Prunus tomentosa R JFAE+HAE
1= Populus tomentosa RS I FA+EE
i Populus nigra HHEH S JRA A
a2l Forsythia suspensa ARIERE R JEE
FERHEA 4 sziﬁ;tf:izzizavar. YRR, ik
VNG %N KA Periploca sepium SN BB SES
P Rubia cordifolia PR PR HE
- Mol Cynanchum chinense SRS SR H4E
feass Humulus scandens KIRBHER R HE
A Artemisia annua HRER B4
RS Portulaca oleracea L DR R B4
# Chenopodium album WRE B4
—AFA bf]==k:=A Setaria viridis N FAE+EAE
A EAL7 7 Calystegia hederacea TEAERHT Bift I H&E
Hh ik Bassia scoparia TR UK R HE
BEFh &L Bothriospermum chinense SRR B R B4
NEES Hemisteptia lyrata RN IASE R SESS
HER Sonchus oleraceus BRI EER H4
J iy Androsace umbellata BRI SEES
—uf AR WIRZERE Potentilla supina BRI R R SEES
VN HEE Orychophragmus violaceus ‘R R JEA+E 4
o %) Lactuca indica R E R B4
AT Lepidium apetalum TR TR A4
TARAERIR Bt b 32 Trigonotis peduncularis SRR SRR H4
e Helianthus tuberosus R H R HE
EEH Phragmites australis AR g FE+HA
L3k Cirs{um ar‘veése var. SFIHIR 4
integrifolium
i Rehmannia glutinosa VIETES: HE
REURLRHZ Crepidiastrum sonchifolium HRMER IR Z R HE
%%Eﬁ:‘ H AR sE Ixeris chinensis RAE SR H4E
R LT Viola philippica HRFI SR S
P Artemisia lavandulifolia SRl R SEES
E S Lagopsis supina BRI RS SES
TR Plantago depressa FRTRHERTE JFEAE+E4
A Taraxacum mongolicum BRI AR JFA+EE
B b7 Artemisia sylvatica S H4E
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F3 [ AEY PRI

Tab. 3 Composition of propagation types of spontaneous

plants

AR TEYIFE R el /%
LR 7 17.95
AR 17 43.59
SEENEST 2 5.13
YL+ A LR 2 5.13
YT+ R ILE 4 10.26
PIEAR+ B R G% 7 17.95

Fd HAEMIHAT

Tab. 4 Dominant species of spontaneous plants

ey YL MNHE HNZE EZE
1 # 0.1697 04460 03079
2 HALE 0.1333 02637 0.1985
3 RZYEAZ 01515 01060  0.1288
4 bi)==¥CA 0.0567  0.0935 0.0751
5 HE 0.0424  0.0709 0.0567
6 i 0.0364  0.0619 0.0491
7 jul ] 0.0303  0.0450 0.0377
8 A 0.0242 00327 0.0284
9 L 00182  0.0214 0.0198
10 | 0.0121  0.0146 0.0134
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5 LEA LA BET Y

Tab. 5 Spring phenology of major spontaneous plants

ey YL SHER  3HFA SHTHA  4AERH  4HPE 4AHTH S5HERA 5HWA
1 EES [ | | ° ° | | [ ] | | |
2 ¥ A | [ ] | | | [ | | [ |
3 bi)==XCA A A A u [ | [ ] | |
4 FIAk A A [ ] u ° ° ) [ |
5 BEFRE A A [ | | | | | ) [ |
6 A A A A A A [ | [ |
7 RN A A [ | ] ) ) [ [ ]
8 WIRZESE A A [ | | | | ) ) [ |
9 HESE A | | [ | ) ) ) ) °
10 W A ° ) ) ) ) [ [ |
11 73R A A A A | | ) [ |
12 B A A ° ° ° ° ° [ |
13 L A A [ | ] ] [ | [ )
14 Hu#g A A [ | | ° ° [ | [ |
15 REEIAS A | | [ | | | ) ) [ °
16 rhAg g A [ | [ ] u ° ° ) °
17 EXiaiimp A ] [ | ) ) [ | ] |
18 LigVar=s A | | | ° ° | | |
19 HEH A A [ | | | | ° ) [ |
20 KA A | [ | | | | [ | | | )
21 B A A [ | ° ° ° ) °
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Comparison of the growth ranges of Humulus scandens,
Chenopodium album, and Crepidiastrum sonchifolium in
quadrat A-1
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Comparison of the growth ranges of Humulus scandens
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Research on the Characteristics of Wilderness Landscape Formed by
Spontaneous Plants in Urban Vacant Lands

YIN Hao, LI Jinnuo, WU Xiaoyan, CHENG Xianci

Abstract:

[Objective] The relatively low level of human interference in most of the vacant
lands allows natural succession and ecological processes to take place to a
certain extent, thus forming wilderess landscapes dominated by spontaneous
plants and enhancing the stability of urban ecological functions. Therefore,
revealing the community characteristics and growth pattern of spontaneous
plants in such special habitats can provide some support for ecological
restoration of vacant land and guide the construction and renewal of wilderness
landscape.

[Methods] Taking the Xiyuhe Village construction and demolition site in Beijing
as an example, this research comprehensively adopts the satellite image
analysis method and the field survey method to visually interpret and statistically
analyze the trend of vegetation coverage and the change of vegetation growth
distribution before and after the construction and demolition as shown in eight
historical satellite images spanning the period from 2009 to 2022. Using the grid
distribution sampling method, the research area is divided into native forest
area, primitive river area, and construction and demolition area. During the
period from March to May in 2023, the investigation of spontaneous plants was
repeated 10 times targeting the 39 quadrats selected, and the evaluation
indexes such as relative frequency, relative cover, relative density, relative
dominance, and importance value were calculated using SPSS 26.0.

[Results] 1) In terms of vegetation coverage, before construction and demolition
and within one year of demolition (2009-2018), the vegetation coverage did not
change significantly, with coverage change mainly concentrated in the vacant
open space at the forest edge on the west side of the research site and in the
area of building demolition on the south side, and newborn plants mainly
appearing in the vicinity of the primary vegetation. While after construction and
demolition (2018-2022), the vegetation coverage increased significantly, with an
average annual increase of about 8%. It is clearly observed that during this
period, a large number of plants began to grow at the gaps left by hard paving,
in which woody plants grew and spread rapidly, most of the secondary trees
grew in the area with more fertile soil and no hard concrete block residues near
the primary trees, and the growth range of herbaceous plants was enlarged.
2) In terms of spontaneous plant species, a total of 44 species of plants
classified into 24 families under 41 genera are recorded at the research site,
including 39 species of spontaneous plants, of which herbaceous plant species
are the most numerous, accounting for 69.23%, mainly dominated by
Asteraceae (11 species in total), accounting for 28.95% of the total number of
spontaneous plants. In addition to the Asteraceae family, the rest families mostly
comprise 1 — 2 species each, such as Zygophyllaceae, Gramineae, Labiatae,
Cheloniaceae, Coriandrum, Ledebouriaceae, Cruciferae, and Syzygium. 3) In

Authors:

YIN Hao, Ph.D., is a professor in the School of Landscape Architecture, Beijing Forestry
University, and a member of the Beijing Laboratory for Urban and Rural Ecology. His
research focuses on urban and rural eco-habitat.

yinhao@bijfu.edu.cn

LI Jinnuo (Korean) is a master student in the School of Landscape Architecture, Beijing
Forestry University. Her research focuses on landscape planning and ecological restoration.

terms of the propagation type of spontaneous plants, wind propagation serves
as the dominant propagation type, accounting for 43.59%, which can achieve
long-distance propagation of plant seeds by the action of wind, making plant
seeds more widely distributed. In addition, animal propagation accounts for
17.95%, autochthonous propagation accounts for 5.13%, the combination of
animal propagation and wind propagation accounts for 10.26%, and the
combination of wind propagation and autochthonous propagation accounts for
17.59%. In terms of dominant species of spontaneous plants, the dominant
species Crepidiastrum
sonchifolium, Setaria viridis, Humulus scandens, Ulmus pumila, Lactuca indica,

include Chenopodium album, Artemisia annua,

etc. The distribution of spontaneous plants in different regions varies locally,
with a total of eleven dominant plant communities being formed, such as Ixeris
chinensis, Lactuca indica, Humulus scandens, Ulmus pumila, Broussonetia
papyrifera, Salix matsudana, Salix matsudana,
Broussonetia papyrifera, Crepidiastrum sonchifolium, and Artemisia annua. 4) In

Chenopodium  album,

terms of the ornamentality of spontaneous plants, the herbaceous spontaneous
plants typically sprout in March, and bloom in April, with the blooming period of
some plants extending to May. Of these spontaneous plants, those with more
obvious ornamentality include Rehmannia glutinosa, Taraxacum mongolicum,
Lactuca indica, etc. For spontaneous herbaceous plants with unremarkable
ornamentality, such as Ixeris chinensis, Crepidiastrum sonchifolium, and Viola
philippica, they often also have ornamental flower organs, but due to the small
flower volume and sparse inflorescences, it is difficult for them to form an
outstanding ornamental effect. Generally, such herbaceous spontaneous plants
have strong ornamentality when arranged together, which may compensate for
their poor individual ornamentality, and they also play a more important role in
autochthonous plant community landscapes. 5) In terms of competition among
spontaneous plant species, Humulus scandens, Chenopodium album and
Crepidiastrum sonchifolium acuminata show obvious competition. Humulus
scandens grows rapidly from March to April, with their number of leaf blades,
plant height, and fluffy diameter growing to the maximum extent then, while
Chenopodium album and Crepidiastrum sonchifolium still maintain rapid growth
from April to May, with Chenopodium album performing best.

[Conclusion] The scientific retention and use of spontaneous plants may
provide a new idea for creating wilderness landscapes in unused land. In the
future, we still need to carry out in-depth research on the reduction of human
interference, the ecological balance of wilderness landscapes, and the
management measures in the early stage of vegetation restoration.

Keywords: landscape architecture; spontaneous plant; biodiversity; ecological
landscape; urban rewilding
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