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Community structure and species diversity of a low impact development

demonstration area in Zhenjiang City

XIA Wen, LU Jianguo, JING Lei
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Abstract: To build and optimize the plant landscape with low impact development, plant community character-
istics and species diversity in a low-impact development demonstration area, being key to ecological benefits of
plant communities, were determined. Taking the plant community in the low-impact development demonstration
area of Zhenjiang City as the research object, plant, community quantity characteristics, community structural
factors, community diversity, and community clustering were analyzed through typical sample and quantitative
analysis methods including a cluster analysis and principal factor analysis. 48 sample plots were set randomly
with the 100 m? standard plot as the main plot, and 204 squares were set in total. Results showed (1) There
were 74 families, 147 genera, and 181 species of vascular plants. Plerocarya stenoptera, Cinnamomum campho-
ra, and Koelreuteria integrifoliola were the dominant tree species; Photinia X fraseri, Ligustrum japonicum, and
Hypericum monogynum were the dominant shrub species; and Cynodon dactylon, Iris tectorum, and Ophiopogon
Japonicus were the dominant herb species. (2) The plant community was described by five factors: tree charac-
teristics, ratio of tree to shrub traits, shrub diversity, herb characteristics, and tree diversity. (3) For the tree

layer, the diversity index of marginal green space was highest. Various diversity indexes of the shrub layer were
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shown as road green space>>marginal green area>node green area>>waterfront green area. (4) The importance
values of shrub species were also used as data sources for the cluster analysis, which, according to appearance
and clustering of the sample community, showed 48 sample land communities that could be divided into 13
types. In conclusion, all green space types showed a consistent species diversity trend: shrub > tree >herb. The
species richness was low, and the internal structure of the community was single. [Ch, 1 fig. 6 tab. 21 ref. ]

Key words: plant ecology; low impact development; quantitative characteristics; cluster analysis; principal fac-

tor analysis; species diversity; Zhenjiang City
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Table 1  Basic situation of sample plots

5 M e Fh M || s AR e Fh il P B2
1 LK 1# W45 Prerocarya stenoptera 0.99 25 VLU 25# kM 0.45
2 VLK 2# (R HLHFR Pinus elliottii 0.22 26 VILUE 268 5 0.55
3 VLR 3# ki Trachycarpus fortunet 0.46 27 VLEE2T# BEW Zelkova serrata 0.10
4 LK 4 7 E % Magnolia grandiflora 0.50 28 VLV 28# 42k ZEH 0.96
5 LK 5# B4 Ginkgo biloba 0.37 29 VLV 29# 42k 25 0.18
6 YLK 6#  PRAE Cerasus sp. 0.20 30 VIR 30# A5k 0.14
7 WK TH AR Cinnamomum platyphyllum 0.83 31 Tl %Akt 0.28
8 VLK 8#  FM# Celtis sinensis 0.25 32 VLEE 32# B4 K Platanus acerifolia 0.95
9 LR 9#  FEfwf 0.99 33 VLUE 33# 4L 0.26

10 7Lk 10# #24E 0.15 34 VLE 344 BEAK 0.62
11 LR 11# Fap 0.44 35 yLiE35# LT 0.45
12 VLK 12# 420288 Koelreuteria bipinnata 0.15 36 VIVE 36#  fEf 0.66
13 VLK 13# A Pinus thunbergii 0.43 37 VLUE 37T# 246 0.30
14 VIR 14# H§ Prunus mume 0.70 38 VIIE 38# %02t 0.34
15 VLK 15# iRt 0.25 39 JLEE 39# M Sdlix babylonica 0.20
16 VLK 16# Tk 9E Elaeocarpus glabripetalus 0.98 40 WA 408 =4 Acer buergerianum 0.15
17 VLR 17# JEITHK Acer palmatum 0.45 41 41l 41# S ZERt 0.10
18 IRk 18# W A2 Taxodium ascendens 0.52 42 4l 42# YRR 0.36
19 VLK 19# 5¥) Cedrus deodara 0.99 43 41l 43# BRAE 0.95
20 VLK 20# AR 0.46 44 41l 444 R 0.18
21 VLR 21# T Sapindus mukorossi 0.25 45 4x1l 45#  fEAR 0.59
22 VLR 22# LM Aesculus chinensis 0.76 46 4x1ll 46# gkt ZER 0.28
23 VLR 23# N ZRR 0.20 47 41l 4T# LSRR 0.40
24 VTR 244 AR 0.20 48 4r 1l 48# LS AERY 0.28
22 HiEALIE
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YIRS L2 FIx100% ., (2) W) Fh ZHEPEFR 8. L Gleason $5 41 (d), Simpson $§%((D), Shannon-
Wiener %0 (H) , Pielou 8% (J) kit va W 244k, BRI AKX SE CIR[17-18], (3) T 40Hr .
FIHT SPSS 24.0 Xf 48 DALY TR (1) . PIFPFHE () . FTEARFEE (v3) TF*%T#(%O Ir AR W4z
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YRR 37.37%, TPy 7.66% . BREEHEY) 1R L8 1A, #FHEY 6 F 10 )8 12 Ff, M9 67 £ 136
J& 168 Fl, AW R R I L, SR BN 36.67% ., 2 +HE W) MANAG Y 0 5 o S B 46.96% Fil
53.00%. ¥R, &4 10 F UL LR EHMUA % 8% Bl Rosaceae (11 J& 18 Fj1) #1144 F} Asteraceae (11 J&§ 12
Fl), KREERHEPAE S F KLU, HrpsRhRLA 38 F, 5~10 F i B 45 &8} Leguminosae (7 J& 8
), KEFF Oleaceae(4 J& 7 Fl), ZAFl Caprifoliaceae(4 J& 6 Fl ), RAF} Gramineae(8 J& 8 F ) M H &
F} Liliaceae (6 J& 7 #) % 7 Bt 51 J& 66 Ma¥y. B &, A BH AL S F LHLT, KU E7EA
B b B 8 4 T
3.2 EYHEHERLESW
321 frARE HE2ATH: FRARZHEY L 28 F, EEAHHARAET S VAN . R S5 IER .
1. A, HE BN 27.65%, 26.16%, 21.76%, 16.11%F 15.98% , Hilts i 200 i, HBORALE
48 MR I 1 W EpR gl D, (HRHAERK 24, P4 ik 54 em, AR Y E 2 UK T
WA, 7 11 AFEb BB, RE Ry 22.92% , 4L M ZEAM (0 AR BORT H B 40 2 280 o B, i AR R0
o XSO REAR G i N 2 M S, R I A R R A S W
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Table 2 Quantitative characteristics of tree layer

AHXF AH XS A
A N L EE A M ke m
i 44 i g BE W4 4 55 T T
16/% HIE% fE%
% % %

A% Prerocarya stenoptera 3.27 2438 27.65 1 ||FEALIE Elaeocarpus glabripetalus — 9.48 252 1200 6
f M Cinnamomum camphora 1046 1571 26.16 2 ||E% K Platanus acerifolia 1.63 8.890 1053 7
LIS Koelreuteria integrifoliola 1275  9.01 21.76 3 || JofH F Sapindus mukorossi 6.21 3.38 959 8
AL Cerasus sp. 1242  3.69 16.11 4 |5 Cedrus deodara 3.27 5.21 8.47 9
ARTY Ginkgo biloba 752 846 1598 5 |7 E 2% Magnolia grandiflora 4.90 2.85 775 10

322 HEARE WARI WAL HEARZHEYIL A2 M, HEEAAET S WAL AR, SRL 0T, etk
EHY . B, HEIE N 40.50%, 33.35%, 19.17%, 17.68%F1 12.25% , 217 FEtkEC . Hi s 45
%ﬁﬁﬁﬂﬁﬁﬁmﬁ w%WSM@*E%ﬁzﬂm 122.95%, 5 A EAREL(EZ AN 61.48%,
XEVEARAEIHESE, W T i, Bk WS A, FE TARM S, I gk b 15
fili R A
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Table 3 Quantitative characteristics of shrubs layer

MR HH X 4% TEXULEJZ A HE WM AR %% il?)ﬁﬁé WU e
JEl1%  EHE % {HI% 1%  EE%  AH/%
2L A1 ## Photinia X fraseri 23.07 17.43 4050 1 ||+ K55 Mahonia fortunei 548 2.51 8.00 6
4 R vl Ligustrum japonicum 20.83 1252 3335 2 ||p§ KAT Nandina domestica 3.89 3.00 6.90 7
4 4Bk Hypericum monogynum 1215 702 19.17 3 | |H:4E Osmanthus fragrans 009 675 685 8
E Y Rhododendron pulchrum 11.05 6.63 17.68 4 ||&IE554 4 Spiraea japonica 3.37 3.30 6.67 9
B T8 Weigela florida 6.92 534 1225 5 || KAEANIHEA Abelia x grandiflora  4.10 244 654 10

323 FARE HEFAFAL EARZMYIL 1T R, BEEHAT S WA, SR, Z4. LK.
R, HEEMES R 32.12%, 23.04%, 8.72%, 8.47%H 6.74% , H. i BiAH > ik 80%., 7ETHHFIX
Hof FRAE R BT WG, e MR ARER , A SOMSCR . R E A BORMT B IR EE Sy, TERE
HE VEART Mg SR AR AR, 2R R K Bl AT AR )
3.3 HEWEHEEHUEFSIF

Lﬂl%ﬁﬁ%ﬁﬁﬁwﬁfﬁ IS s EFIHE (R S) . FRF LREFTARUIRE 7, fEFAR SR
ARSI, FARME AR AEOEFEA . ZEF2REBESMREERE T, EEREEL ., #x
MR EAR SN T8, FR T 3RERERZSHER T, VM TEEE . AT EE FABE
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Table 4 Quantitative characteristics of herb layer

T 4 R X BGE B % TEAH% HET T 4 R AR IR 16 % EEAE/%  HEF
M) F M Cynodon dactylon 32.12 32.12 1 || B Acorus tatarinowii 431 431 6
& Iris tectorum 23.04 23.04 2 ||HE B Iris pseudacorus 3.74 3.74 7
3 4& Ophiopogon japonicus 8.72 8.72 3 || & X85 Coreopsis drummondii 3.53 3.53 8
F N# Canna indica 8.47 8.47 4 || Hemerocallis fulva 2.44 2.44 9
L% Hosta plantaginea 6.74 6.74 5 || WAL R Salvia farinacea 1.40 1.40 10

A7 #E AT, ER T 4 AERFEAIRE T, EREASREIH, SAEEE EABSHE 7R, EHT
SIERAKZHMER T, EFAREEE . FAEE AR T8 mtn] W, ST 0
TR PR AR B BB P AT AR 1 BETT PR LEE N 7 . EEARZ LN T SR 7 U
LI ARZEAEN T8 5 AT, X5 AR T8 ZBTTER R 1k 80.63% .

®5 RERTHETHEE

Table 5 R type factor loading matrix

by ERT 1 ERT2 EFWT3 ERWNT4 ERWTS B FHRT1 EWF2 EWT3 ERT4 ERWTS

X 0.626 0.328 -0.112 0.561 -0.120 Xo -0.122 -0.027 0.563 -0.520 -0.268
b 0.024 0.127 0.931 0.111 0.287 X0 0.511 0.637 0.258 -0.114 0.175
2 0.148 -0.044 0.285 0.013 0.853 xn 0.096 0.595 0.110 -0.245 0.477
Xy 0.934 -0.036  -0.007 -0.141 0.027 X -0.135 -0.290 0.091 0.853 -0.042
X 0.892 0.085 0.168 -0.063 0.040 13 0.042 -0.183 -0.150 0.872 -0.151
X6 0.920 -0.013 -0.141 0.176 0.086 X4 0.126 0.816 0.123 -0.220 -0.098
% —0.119 -0.257 -0.392 -0.200 0.559 Xis -0.179 0.800 0.119 -0.011 -0.227
X 0.025 0.274 0.899 -0.217 0.017 || B BTHkR/%  21.99 38.38 54.56 70.22 80.63

34 HEYMBEESHMESW

48 AFE M VS T L) RO C BT AL B LB I 4 28 . TE R AR | BEK IR Y R AR A SR sk
CRATIS , W GRER M FIIE B2k A AR PRI BB R o i TR X SR W i i 5 — PR SR B, o
IS I Pk, R, HACH TN, TeARZ YA EZ 0 5 A SRR AT PR IR, M
PR RFE, WIS ST AR)Z Z VRS B, Shannon-Wiener #5850 H O 1.84~2.46, #EARJZZFE
PR BRI I8 % 2 > 30 5 e it > 49 S M > K Bkt o TEOK SR MU E R JZ AR W) M2 2 AR R AR AL
. ek, BASSE, DIEIUBARm AR, B — o AN [ 37 07 B Ax L K B 1Y) Gleason 4
W HRHNBEARSTIASFAM B0 ML TIHE, HARRZHEMEREERM, WY 1R
X HEBOE T HE 2 I SACR ,, 20 T RIS E . W2 & IR B R B — & LA (356) .
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Table 6 Diversity indexes of each green space type

B3l Z2/8 d D H J By =R d D H J
e A 2.03 0.87 2.27 0.82 T A 1.31 0.84 1.97 0.90
e EAR 3.93 0.89 2.59 0.75 W EAR 2.77 0.85 2.15 0.73
VN 1.52 0.85 2.07 0.83 LWN 0.58 0.50 0.86 0.62
e A 1.49 0.78 1.84 0.77 Te A 2.24 0.89 2.46 0.87
Woka A 1.49 0.71 1.61 0.67 %5 AR 3.42 0.89 2.55 0.78
PN 0.54 0.75 137 0.99 LN 1.18 0.76 1.66 0.76

35 BEREXLSMW
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Figure 1 Cluster diagram of shrub layer
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AT AERET o3 S B AR AT, BERR % 3 S WA W 7 45 4 5 AR R R BE 20 i ok RS ml 4t
Mff, S, BAYEERE 3 M EEMMRE MY 2SR, 2T EMEK Loropetalum chinense i 5
[UERZ R TV IV 0 RS £ o o (T € Rl |7 N S0y Bt AN 00 [ P NI A=A S N s S Uk $= 5 LD R 4
SR T T RS HRB SR LB R, R R M TR Gkt e et P52 T AL ) S UL ) 2 2 A
REVE S SEPRGE &L o HT R BT AT RN TR AR IR . FETT PR IUAE . BEAR 2R . AR DL R R 2 4F
P 5 M ALV T 73R 30 DX ) T T 5 A 1 32 B R F

A AE 5 (O RUBE b S5 BLIAR T 40 b, T 4 282 T /K 48 B ) T B A4 o T 4t v AL AT R i & 1Lt
T RERLES . AR R AR A SO0 A S S I S SRS 2 A i 2 . (D3 s s
0 7 6 3 P A5 e T R R ) S W L AR S A ROMS AR AR AR ) AR, DR RDE R . IR B R AN
W5 ORI Fh I 56 2 R FE . BN S A Y 0, R 2 Y, IR E A SR, BOREHE RS RS
FEEM ., nl K e M Scanthus sinensis, fEM AT Arundo donax, BEMTE Miscanthus 252
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