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Abstract: Urban greening construction is an important way to protect and promote urban biodiversity.
However, homogenization of species biodiversity for landscape woody plants is a brake on the
maintenance of urban biodiversity. Therefore, in this study, landscape woody plants in China’s 36 major
cities were divided into four types according to the different geographical origins, namely native species,
extra-province species, alien species, and cultivated species. We explored the landscape plants’
homogenization characteristics under national and climatic scales to clarify different characteristics
under different geographical scales. We also revealed the main species that lead to the homogenization
of landscape plants under different geographical scales. We found that the landscape plants’
homogenization exhibited scale-dependent phenomenon under the national scale, predominantly caused
by cultivated and alien species. Under climatic scale, landscape plants in the northern subtropical zone
had the highest homogenization degree of species composition, followed by middle subtropical and warm
temperate zones, and southern subtropical and middle temperate zones with the lowest ones. Moreover,
despite cultivated and alien species caused a tremendous impact on homogenization under climatic
scale, native and extra-province species also contributed to it to certain degrees. In summary, this study
can provide a basis for formulating universal solutions to alleviate landscape plants’ homogenization in
China, so as to protect and promote urban biodiversity.

Keywords: urbanization; species biodiversity of landscape woody plants; biotic homogenization; national
scale; climatic scale

Fund ltems: Chongging Technology Innovation and Application Demonstration Major Theme Special
Project (No. cstc2018jszx-zdyfxmX0007); Special Project of Basic Work of Science and Technology,
Ministry of Science and Technology (No. 2015FY210200-4)

53



| |
IIII MEREilii Landscape Architecture  2022/01

B4, WA THEIA 1/2 DLEMALT,
FRABEEREXI Y, WiTESR%G 5 Ak
RIEAE R, T ER T A S RE M E
BHRERSr, # 2Rt REVIRLI, 18
BRI T L 5 NI T SR AR AR T 2 (A
SEUFIA R Gt R o — B 44
B RAG HE RN N A 2 R R AE bR, T
STAL AT 87 S5 D AN i) b, X3 T 5 A A o 2
BACRARFEEL, AR, EET
TR R AT, PR SRR ) A
AFIFERI R T A 2R P IR
BRI SR HE Z R, B 5N
PIFHRELLRR M (Al . 5T %50 . W3t
P RIFFNRRGTERIRSS) (MRl R 2
SR B AR, ST SRR R R
IR G B M RSN, SR Fh A7
FESEICR Y, X 2 PR EAAA T, Hou R
W RS TR A AN R, BRI, FE MR T
W SFBOTT LM Z AR REAR . T A3
CHRIP S T, WA FMBELRET
T SRA TR 4 BRACARFAE S FL AR 2 S EE
REAS A F 18 B ELAE 850 25 4 o Bt B 4R
e,

UL LeAE, R EIR T bR R A, &
T X I BB A " AN, BEE
P E 7R A BR A B LA AN EE T, M FR
NI A RO R U2, S ST TN
KR JUA4E,  H E AR T B s
B, X AT AR S S T SR A R o P e
Al B L, T E DT T
TR T R R I T R 3] SR A AR AE R
BRI T A AR X

P 3 T 45 A B o 40 R A [ A, U e
CERBTERZRE, MRREY L EER
R R TR R AR R Y,
M, Qian & TR Jin 4 1 DLRTTRIR 11 4~
BT IR T 2R PO ISR 42, IESE T
KALFRIBIB T A R 8] R A R Ay, L
FEL SR (FEHR 5 TG AR A0 B
) AR GRIET A RIS RN 57
ko RAEFESE U DU =48 E BT
FEX G NI S, BRI THIX ., 3%
TR 3 R E R X SR 38 AL

54

FHE, W BB R RN, #4
1A 2 TAEY) (FEAREH BARSHEY)) 26
BARLL, SR T 4 (S AR B . HRG,
0 A AP 9 ST H I 4 [ RS T G AL R
A SRR FEFNRFAE , N ] S B R 3T 4
RTINS RSP £ 5, ARk
— IRk,

AT LA E 36 A~ BT (0 AR R
NHFFEN 4, G GACRR TR B SR IR R 45
AR, fE4 R RE TR
ANESEBIEEAPIFR A AR L, TR B,
DB 7~ HR 3T S AR 53 R A PR R A S
FERWITEAS R B R B T ST AR 24 R
WG FIZAL, AHIFFE BB A% I 2% r 45k
TIZRAC TS S AL IR S T RS T A 2
PR AL IS FA, L RE N XU FE A 2C ML
N G A TG AR I T SR A A e 5 R AL R 5%
PRAt—E R,

1 PRSIk
L1 BIFFE I

AT I 25 42 [ 36 AN EET, 4
BN HAE = HEET T RIFAT . 28
(e ) 14wt gl T g Uil 1,
HE 8 T 284 (marginal tropical zone,
MTs) s T, &ML ML BT ETTRRE
I JE T 8 I #7F (southern subtropical zone,
SS); Kb, pHR. EER, StfH. BRI E
JE T IEFA (middle subtropical zone, MS) ;
B, A8 BEAt, T EEMEIUET
bW HHF (northern subtropical zone, NS) 5 -t
HLORKE, Fh, WM. ARE. RE K
H L VYA JE T B (warm temperate
zone, WT) 5 KF ., MA/RUE, FFAIERE . 22,
LBEARFFRAR)IETHIET (middle temperate
zone, MT) ; FBFIPE TR T JFUEHT (plateau
temperate zone, PT) o T A Fl & J Ui
WS 1~2 k7T, BBl 2 3F
NIRRT AT 2 T 04T o
1.2 #5071k

AT 2R F SRR A R A 1 36 A~
BT (U b 2 SR B TR, AR AR
R PR AR R 23 R R 2R 8 R

H JaccardigilErEEx |

BN AR R KRS
TR BRI

SEBRETHS || 2ERETHE |

TR RE T R T #
BFh S B BULEHE 1

1 REFRRIR B2

Technology roadmap of this research

Jaccard FEALLI: FE B AR IR (7] 25 S B SRAL B
FRZE B RRACLIE, 25 43 AIAE 4 B A Uy
FUEE AR U A8 R T (1)
1.2.1 FERIE
KSR BT HRE S, DL
QRSP SE 1 = Ny i= vis pe R E= S
(CNKI, cnkinet), JI J7 %0 i (Wanfangdata.
com.cn ), Web of Science ( webofknowledge.
com) Fll Google Scholar ( scholar.google.com)
FIREER, AR R ST, $E BRIl T 2 AL A
T, REAIZE N Tl A RSk
O “TEBEGRAL” RGNS “I%
FeZtl” “FRRERA” TR AT “HEA
" 4% (fF Web of Science Fl Google Scholar £
R P 45 S R 7 28 SR ZRAH S S0 3L
wk) O, FESCERGR IR R, (SORHAE ST
A S ) SR AR R AR RS A A
A, B EBRT ARSI T S 2R, G
TEI AR = O S
1.2.2 RIFEEAFE
WFrSc# . BT AL B OJEL B
AR I B DL (P EE Y ) T
VIH (Flora of China, wwwiplant.cn/foc) ik,
Hor, EAREA B IR IAT RN 3248 Sk i
12 LTl FEZR4 T E AR A (B AE T [ 5
WA B RS BRI 1248 BT A8 SRR
FE P E ST TC F ARG RO EAME R ;&
T N TAREE IR a5 o, 1o, 2



HRERHFRE ST ST E AT
1.2.3 GEitatr

TR 4 SRR LB, SRR
TR S 2 FE L0477 ( Dunn’s Kruskal-
Wallis Multiple Comparisons, DunnTest), 434/
FE A ANty RUBE T O A 2R T S AR A
tetl

K Jaccard AHULPESEEL () FALITTIA]
GAUMFRA AR LI, A (1):

a
at+b+c’

Horr: a P IEE ARG b e 4351
SERNITT R FREL  ENT 0~1 2],
J BB RIR 2 AT R SRR L RAR EL
g

HOR RSB T (2 TR, Ao
T EAMEFRIEIE ), SRR EER
TSGR RE S S (A0 (B S B 4
R 38 i A AR 850 S A B 5 1) = 5
BkE, AW SRR ( Generalized
additive models, GAMs) M55 4 [ R T 45 3k
T TR ] 2R 2 S AL A it 7 (25 b 8L P 1) )
KF (] (S HIR R R (] 056 2 THE R T
(] e AL AR ZEL RSO (AR 1 B B S B ), FF
{8 DunnTest HHe4 [ RE T 237 [ AN F]
RAIGRAFI(E " ARG RET
YA R A R I E STk,
I Dunn'Test 43 A4 S5 AN [ 26 L 4
PERRFR T AEL, R AT (R [ ST SR AL AR i
JEHe AL EEREST (A 403)
H5Ehke

(1)

]:

2 4k
2.1 LRALFFRLH RO
AR FEAE TR E 36 AN ER TR I 5 ak

FERF 1 765 Flt (B3 Fp, BHEE), K8
124 Bl 586 J& . Wi 2 B RN TR, &
204 7 B IRZ R NS BRI |,
33FP (F 1), HEBUAUCE = B AR R T
HZqe, Jtn. k. Jem. SErEfE=
s HBUCET 20 (L FIRFT R4 R 2 50h
IR (15 ), HYOHREERIFD (57, W
DRESMEFR (1R, #2),

L T A Z 4 / Special: Urban Biodiversity

# 1 i 36 NEBIRTSAMFEIRZ I0ET 10 MR SR

Tab. 1 Number of tree species in the top 10 families and genera of landscape woody plants in China’s 36 major cities

=} i & L

Rl (Rosaceae) 204 WA (Pinus) 33
TR} (Fabaceae) 123 & (Ficus) 33
FEREREL (Arecaceae) 78 e (Populus) 32
1%} (Salicaceae) 70 W (Salix) 30
%} (Pinaceae) 69 4R (Spiraea) 28
REERL (Oleaceae) 57 )R (Rosa) 27
AR (Cupressaceae) 53 H-B81¢)E (Rhododendron) 26
#l (Lauraceae) 48 W (Acer) 25
2Bl (Moraceae) 47 FIt)® (Juniperus) 22
A2£R} (Magnoliaceae) 45 T#JE (Syringa) 19
kg (Viburnum) 19

# 2 i 36 AN LBRTT TSR AR R BT 20 HORIFH

Tab. 2 The top 20 commonly used tree species of landscape woody plants in China’s 36 major cities

BT HIER MiFsr2s (B0

Tl (Salix babylonica) 36 SR (21); AIMFR (15)
HZE4k (Rosa chinensis) 34 ZARF (3); AIMIF (31)
[G461 (Juniperus chinensis) 33 MR (27); AIMNFN (6)
Jektl (Juniperus chinensis ‘ Kaizuca’ ) 32 RS (32)

WA (Platycladus orientalis) 32 ZARFN (27); ASMFN (5)
£ (Prunus cerasifera f. atropurpurea) 32 Bk (32)

2% (Yulania denudata) 32 AR (12); BSMEFR (20)
Bk (Prunus persica) 31 Z AR (25); AIMER (6)
Wk (Prunus persica *Duplex’) 31 B (31)

B (Styphnolobium japonicum) 31 ZARIFE (14); #HMIFE (17)
RN /NEE (Berberis thunbergii © Atropurpurea’ ) 30 FREEHEFN (30)

45 (Ginkgo biloba) 30 SR (4); AIMIFT (26)
TR (Styphnolobium japonicum ‘ Pendula’ ) 30 FIERFR (30)

i (Ulmus pumila) 30 SR (18); ASMYFT (12)
B (Albizia julibrissin) 29 Z AR (19); ESMFE (10)
# (Prunus armeniaca) 29 Z AR (15); AAMIFR (14)
KHKE (Hibiscus syriacus) 29 G (10); ZHMERE (19)
ZERE (Koelreuteria paniculata) 29 ZERFN (13); ZS5MF (16)
Wt (Pterocarya stenoptera) 29 SR (25); AIMURR (4)
HI#L (Robinia pseudoacacia) 29 FE MR (29)

S (Salix matsudana) 29 ZLRF (17); AR (12)

2.2 sRAERBIAIR

HE 36 DEEILTTHI SRR, 21
PIRR A R, LU 2 SRR L ST
IR RAR (B 2-1)

XA PN A SR T 8] Y B e A
B BRI TSR DL S AR R E S
PIFR LR, LU B AR TR R S 75
HE AT JEEARHE | I A A

G LL S LR R AT SR R EE I
HYO E MR (14 2-2) 6

P A 25 S A ][] SR A ot LU 51 ¢ B
AT S 2 SRR OB 2 TT L,
(ELArh W By s A MM TR AR A EL
BlEE AR BE @S, PR 54
SN IR SR Sz, [ SRR 51 R e
MG, DI (52-2),

55



| |
IIII MEiil Landscape Architecture

2022/01

100 +
/\/2=105.31,P<O.001
80
° d
80 c
3 . b
3 .
Fol '
Q(u a
Il
Eawpi A oM TR E ST Es#rtoopail
2-1

60 -
Cb

50

40

HRAFRELBI/ %

AT FALFE

Cab

2 A
HIMTR
FE ST
HERT

DunnTest, P<0.05

=
[ |
[
=

Ba Bc

LI BB IR

2-2

FEr B 2-1 f12-23R M DunnTest R B XEF. Het, B 21 NEFHARFTEERETEXAZUNMLHILREZR, RZNRFEFEE (P<0.05) ; B 22 XEFHAERTEUEHATELE
ZUNMLEBLREER, RZURFEREE; NEFEHERRTESBETARXAZUNMLFILEEEZR, KRZMNFREFEE P<0.05).

2&H (2-1) MEER (2-2) RETEEERUHTLLE
The proportion of each type of landscape woody plants
species under national (2-1) and climatic (2-2) scales
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Jaccard similarity index values of each type of landscape
woody plants species under the national scale
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Jaccard similarity index values expressing similarity
in the composition of each type of landscape woody
plants species plotted against geographical distance
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The comparison of Jaccard similarity index among
different types of landscape woody plants species
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Jaccard similarity index values expressing similarity in
the composition of each type of landscape woody plants
species under the climatic scales
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The comparison of Jaccard similarity index for each
type of landscape woody plants species under climatic
scales
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