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Abstract

To evaluate the influence and importance of woody plants’ distribution and species composition in urban parks on the plant
diversity of urban green space ecosystems, the woody plant communities in Taiping Mountain Park and its surrounding small
parks in Qingdao City were studied. The variance decomposition method of the bivariate richness of plant communities inves-
tigated the contribution of species to £ Diversity (SCBD) and plots to £ diversity (LCBD). The relative importance of single
species, families, plant types, and parks to f diversity was further analyzed. The main results: The influence of single species on
J diversity was related to its occurrence in different parks. The dominant tree species with a high frequency of occurrence and
the weak tree species with a low frequency of occurrence had lower contributions to f diversity. The most frequent tree species,
such as Celtis sinensis, Zelkova serrata, and Pistacia chinensis, contributed most to f diversity. The dominant families in the
woody plant community, such as Rosaceae, Cupressaceae, Pinaceae, and Sapindaceous, made essential contributions to £ diver-

sity, and their species composition and specialism were higher than other families. Deciduous broad-leaved tree species domi-

HEmE.:
R L EIGEINE ARSI SESMETERAR" (RS- 2022-K-027) ; ERHRATARSIFHERTR i RS ESMN
EHMERATTR (4R75: LX202305.0132)
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nated the woody plant groups in Qingdao urban park. Overall, the SCDB values of deciduous plants were higher than those of

evergreen plants, and those of broad-leaved plants were higher than those of coniferous plants. However, at the individual level,

the average SCBD value of deciduous trees was lower than that of evergreen trees, and that of broad-leaved trees was lower

than that of coniferous trees. Although the species richness of evergreen or conifer plants was lower, the species uniqueness of

evergreen or conifer plants was higher, and they had higher conservation value. The contribution of Zhongshan Park to f diver-

sity was the largest, and the LCBD values were positively correlated with the species richness of the park. This study suggests

that parks with high species richness should be protected, and using environmental heterogeneity in different parks to increase

the uniqueness of woody plants is of great value in preserving the plant diversity of urban green space.

Keywords

urban park; woody plant communities; species composition; £ diversity
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Tab. 1 Basic overview of Qingdao urban parks

AEEF s EHY/hm’ R hERAr AR, HAYI B A
Name of park Abbreviation Area Period Function Region Type
PRy I Park 1 18.40 19864F. A tEILA A X s N AR,
i Park 2 31.43 19774 ZiA félE/ \l pi=s N AR,
[ER{X VY| Park 3 8.25 19904F. ZAaMEs X N AT,
2 = Park 4 67.40 19024F LA réliJﬁVAlil X L i A SRR
L2 Park 5 2225 19fit20K SAELEA X Lt i A SRR
A [l Park 6 81.38 19764F EA kLR 2 T IX. L N AW
LR Park 7 13.43 2012240 LA %’\ Il It 77 [X. NTAEARER
AL 23 [ Park 8 0.53 19854f A HELERA X L NPT
e SITPAI Park 9 6.32 19104¢ A MRS X L AT H AR AT
(EREAlIPAI = Park 10 6.39 19874 SRS X L AT SR
NPT Park 11 2.54 19854F ZEA r&m%f\l I L T H AR R
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Fig. 1 Distribution of urban parks and sample plots in the study area
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Tab.2 Composition of woody plant families, genera and species in Qingdao urban parks

75 ﬂ, G«f:us szT;ies
N ramiy ORE BAL%  BREA  BH%
1 I Fl (Rosaceae) 7 9.46 12 10.62
2 M} (Pinaceae) 3 4.05 9 7.96
3 4%} (Cupressaceae) 6 8.11 8 7.08
4 BB (Sapindaceae) 3 4.05 8 7.08
5 TP (Leguminosae) 7 9.46 7 6.19
6 AHEF} (Oleaceae) 3 4.05 6 5.32
7 I} (Salicaceae) 2 2.71 4 3.54
8 kit (Ulmaceae) 2 2.71 4 3.54
9 K} (Cannabaceae) 1 1.35 3 2.67
10 £FEF (Aquifoliaceae) 1 1.35 3 2.67
11 e H P (Saxifragaceae) 2 2.71 3 2.67
12 552LBl (Fagaceae) 1 1.35 3 2.67
13 AR2£EL (Magnoliaceae) 2 2.71 3 2.67
14 FitEiEFE (Adoxaceae) 1 1.35 3 2.67
15 FABTER} (Ericales) 1 1.35 2 1.77
16 EHA{ERL (Pittosporaceae) 1 1.35 2 1.77
17 %} (Buxaceae) 1 1.35 2 1.77
18 3Rl (Malvaceae) 2 2.71 2 1.77
19 #BBEl (Anacardiaceae) 2 2.71 2 1.77
20 %%} (Moraceae) 2 2.71 2 1.77
21 YR (Cornaceae) 1 1.35 2 1.77
22 TDFF (Celastraceae) 2 2.70 2 1.77
23 JNEERL (Berberidaceae) 2 2.70 2 1.77
24 TinEl (Araliaceae) 1 1.35 1 0.88
25 EARF} (Simaroubaceae) 1 1.35 1 0.88
26 FEEHFL (Rubiaceae) 1 1.35 1 0.88
27 4243 (Hamamelidaceae) 1 1.35 1 0.88
28 2 #IEFL (Garryaceae) 1 1.35 1 0.88
29 ¥} (Meliaceae) 1 1.35 1 0.88
30 ¥t (Calycanthaceae) 1 1.35 1 0.88
31 K AFFF (Flacourtiaceae) 1 1.35 1 0.88
32 5k (Hydrangeaceae) 1 1.35 1 0.88
33 ZZF} (Scrophulariaceae) 1 1.35 1 0.88
34 #%} (Lauraceae) 1 1.35 1 0.88
35 IIZ5Ft (Theaceae) 1 1.35 1 0.88
36 W RMEL (Nyssaceae) 1 1.35 1 0.88
37 B AKFL (Platanaceae) 1 1.35 1 0.88
38 2 B &L (Styracaceae) 1 1.35 1 0.88
39 HRAFEL (Ginkgoaceae) 1 1.35 1 0.88
40 Kik#l (Euphorbiaceae) 1 1.35 1 0.88
41 KAF} (Gramineae) 1 1.35 1 0.88
42 TJR3ERL (Lythraceae) 1 1.35 1 0.88

K (Pistacia chinensis). #h#3. BRI ZEI N
xS BEE S LA Tk &=, HSCBDE
43K F001613, SCBD & /)MME 4000538, =
ZRT T2 EERR (Mella azedarach) . 44
¢ (Broussonetia papyrifera) . [ 78 (Styphnolobium
Japonicum) . FRAREF 60T, HUMREM
531%.
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(p<001), EFABETHRDILALR, A
PMERREX EIHELZ &I, ¥
SSENREE S ST ERR, W
IOZARRAIRN, 0D AEFHED
7, 1BSCBD{E(X 400054, M= E+
TR ELSCBDERR ., WAMst (0.0161), #
1§ (0.0161) ZAdF,

MAREEBHRIKFERE, TERIEN
BRI E SR, AREFE
BISCBD 3448 00233, A UNRI KA
FHEz £, EREFR. mEL REL
= R ASCBD 4> Bl 34 #0129, 01011, 0071,
00591, SCBD&/|ME 400054, FEmAFF
(Euphorbiaceae) . 22 BEF} (Styracaceae) . 1EFY
% (Lauracese) %10 PMRIZEFTDTIR

WMEGATR, &RIEHISCBD 58RI TH
PIFHUOKF 2 IEAEX LR (p<001), HFpE
EERSNEHENEE S Z N E
TR —YMBRIEMN289E, FEAK
Rl &R AEREREYTARR
b, BRSSO ER N

REWEYE RS REE p Z A N0 Y0
TR, BHTEITEYES N EXASE
Bz BEYFAREEST, EEARSCBDE
(06194) EZmTHEEMEY (03806), B
HE# §I SCBD 34 1E (00086) AMIK T % £
184 (00093), RAFSEMARRAEY MEF
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Fig. 2 Frequency of occurrence of single species in different urban parks
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Tab. 3 Species composition of different types of woody plants in Qingdao urban parks

K BEE B BN TR B AR AAEY)
MEAENER. AN SIENESE S ZAF
AT E B2, Bant1E48YSCBD FH4(E
(00086) AMXTFEtAH4ES (001), ZIRMEM
BB AN SRS, (B MATEK
FXREE SN RERIE, SEH
SCBD S E(RFE AT,

NEIEX 7% B S LTI =R 40
8RN, &P LOBD IF4ME 4 00914,
BEFHENAREBELN MR A Pak 4.,
Park 6, Park 10, Park 2, Park 1, HrA, LCBD&x
KB 401677, mBPak 4fnEuEk, LCBD &/ VA
00623, JRFPakb, EiFEITINEH,
LCBD 59 F= & BEMRX (p<0001), NE
X LCBDREERS & Y MFE EAVEINMmIE
mn, RAYFMESERML SR
FSE-

v o 7 B i
*Ei%iﬁ'] Family Genus Species 434
ype NI/ BHW% BEA BHW% BFEA  BOH%
Bt N F R A EER 1T EX #
WY 16 38.10 25 33.78 41 36.28 BEYNFBADRERANERKH
I 31 73.81 51 68.92 7 63.72 TYFMIEELAI, EEE. BEL BRL
R A 40 95.24 64 86.49 96 84.96 TEFRHNERNEDMHERZ, 555
Lk 2 476 ’ 12.16 1 1504 FRAMBEN, BAZHBESLIWMM, Xt
F4 AEEYREEBFRHER RIS
Tab. 4 Distribution of different groups of woody plants in different parks
AR — DB RRETREA AR BRHTREA ETHIRRA
Name of park Abbreviation Number of Number of evergreen ~ Number of deciduous ~ Number of evergreen ~ Number of deciduous
P species broad-leaved tree broad-leaved tree conifer species conifer species
RERE 2 Park 1 26 8 14 3 1
L] Park 2 23 7 11 4 1
SR VT Park 3 21 4 10 6 1
LTI Park 4 52 13 28 9 2
HSLARE Park 5 12 0 10 2 0
ibylm| Park 6 28 5 17 5 1
LR | Park 7 16 4 9 2 1
UL LLL 2 [l Park 8 16 3 7 5 1
WG 2N [ Park 9 20 3 13 4 0
(ERANIPA| Park 10 27 6 16 5 0
/B2 [ Park 11 22 4 16 2 0
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