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Abstract: The increasing negative impact of urbanization on biodiversity underlines the importance of studies in this field.
Therefore, the present study focused on the effects of population distribution on plant diversity in the Jinzhong Basin.
Overall, 86 villages, 48 towns, and 9 cities in the county were selected, and sampling plots were set up for plant surveys at
each site. The Gleason index, the Whittaker Beta index, and the Jaccard similarity index were employed to discover patterns
in regional biodiversity, and independent-sample t-tests were used to compare the patterns of wild and cultivated plants.
Along the village-town-city gradient, the species richness decreased for wild plants, but increased for cultivated plants. The
total plant richness for this gradient showed a bell-shaped curve, and the B-diversity index consistently decreased. The floral
similarity was lower in villages compared to towns and cities, while it was also lower in towns compared to cities. The
common species in the villages, towns, and cities were Digitaria sanguinalis, Setaria viridis, Rosa chinensis, and Salix
babylonica. Whereas most wild plants belonged to the families Gramineae and Asteraceae, most cultivated plants belonged to
the families Rosaceae and Salicaceae. This result suggests that the differential urbanization development and the
anthropogenic disturbance in the Jinzhong Basin are the crucial factors in explaining the pattern of biodiversity differentiation
in this region. German scholar Wittig Rudiger stated that if urbanization really is the cause of homogenization, “pure” urban
habitats should show a greater degree of homogenization than mixtures of urban and non-urban habitats. In this study, the
“pure” urban habitats of build-up areas at city, town, and village level were affected by stronger, medium, and weaker

urbanization, respectively.Furthermore, investigation of wild plants and cultivated plants, which are two plant categories
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with different anthropogenic disturbance, can signify the plant diversity status throughout the process of urbanization in the
Jinzhong Basin. The wild plants in the built-up area of the villages experienced little anthropogenic disturbance, as well as
little introduction of cultivated plants. This resulted in no significant decrease in total species richness for the villages. In the
built-up area of the towns, wild plant species richness was affected by the process of urbanization, whereas no additional
cultivated plants were introduced. Both these factors lead to the decrease of the total species richness here. For the built-up
area of the cities, the rapid urban development significantly affected the growth and distribution of wild plants. Furthermore,
afforestation caused a large number of cultivated plants to be introduced to the cities’ built-up areas. Finally, anthropogenic
disturbance can decrease environmental heterogeneity in the built-up areas, while increasing the species similarity of the
greening plants. On one hand, these processes increase total species richness, whereas on the other hand, they result in the
homogenization of the species in the area. The results of this study could be useful for future developments, as they can

provide referential data to improve the rationality and effectiveness of protecting biological plant diversity.

Key Words: plant diversity; regional urbanization; homogenization; Jinzhong Basin ; Gleason index; Whittaker Beta index,

Jaccard similarity index
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Table 2 Common species among samples

B AR Wild plants

FRIEFHY) Cultivated plants

/% Digitaria sanguinalis
TR Setaria viridis

YK Youngia japonica
A Taraxacum mongolicum
#i Chenopodium album

AR Humulus scandens

4 Cynanchum auriculatum

ik W, Portulaca oleracea

H ZE4E Rosa chinensis

Wk Amygdalus persica

HI#E Robinia pseudoacacia
%% Dendranthema morifolium
T4 Populus cathayana

FEM Salix babylonica

Ml Salix matsudana

W Ziziphus jujuba

http ; //www.ecologica.cn



16 ERLHI A R AR R AR S U 5 7

342 HFEAREA YT

XF H AT 3 M REAREG WA A, R A B AR AR 2 R EFAE ) ANA 0] H 2% ( Helianthus annuus ) Fil
&t ( Lycopersicon esculentum ) WiFh, BT A FIAR B Y B £, 1A ) /NEF T ( Typha minima) | 55 W 75 T
(Typha latifolia) JTUoFE( Juncus effusus ) S5 JURPEF A AP AL B — K, & B0 A 0% B A= A ) R0
FRaY) . UK A E RN EL T E S R SR T

R3 BRABEWH

Table 3 Unique species of samples

A A Unique species in villages BLT A FE% Unique species in cities
R Ziziphus jujuba spinosa W Buxus sinica

“KHE Carduus nutans I Secale cereale

R B Geranium sibiricum A= FE Buchloe dactyloides

F2% Vitex negundo heterophylla LT Ligustrum lucidum

4 Pharbitis nil T4 Amygdalus triloba

432 Arctium lappa W Fallopia aubertii

KU Kochia prostrata TEREAR K Platanus acerifolia

L ASE Suaeda salsa EH Cedrus deodara

4 itig

FE A A B, 3T A K19 25 52 5 O T 3050 B B AN [R) s i T R AR e e S YRR - 2 - LT
BREE T AL RR R IN , FEZEERINAEN 185 BE MR S0 e o 4 b3 S b A AL 3T vmr . anf&l 7, PR A R
AT R T3 BERR /N, Ol 4089 N /km?, & B BT BN 1% B2 430l 5525 A/km® 5 9875 A/km?®, Hb
R LR A S S BRI 62% \73% K% 92% 247 . SRS Y = MR R [RI3 T A K P S A — 2, A
JEFAR N 34% , S BFE = R 42% , B iem i 47%

AR T A KT 5 0 B 18 A A R (AR AR PN B e %) = B e v, T L T PN 28 8, T
WIHE T e Bk B B A R 0TS shds i, (A BT R IX P A A R T R AR, £ BT A R SR R
ATAES B2, Ay EEER, MRy EEENEZZR A el ES, H
FEL T & R, 2 S, WP PN Ak B s R AR AR R BT 4, B A T B2 1T (I3 st i S ok
YiFp , RO HAR A D R B R, SRR RS R . MR T R R A S, R
JE B P T e A A RS A A 8D, KRR P A A R BEH WA SRR, BT DR IE +5
FERAR, M SR FEE BRI SR Biiiim, £ BRGNS O0E T £ ST UIX BER3Z LR T
TR AT A B, B A A AR A 32 B — i AR B T4 IRl i PR L2 5 R KR T Bt ) N TR SR b 26
B, SO S A AR TR R S BT, SR A SCHFIE R T A B B A RRIRE 5 Connell £2 1Y
RS Y RS R E Y

YR B ZREEFS B AT - 2 - B TR FE KA, PR AV DU BR B2, N 12 B, M 1o s AR T, 0
Yy 7 - MR — SR B A ARy R A 45 37 31 - MR FE O X OB T 2K ZE AR R B W R ORI 2 A i 5
LT s AR AR ZERI TR Z A 1 > WA B T R R AR B, ini BT AR R A A B
AP TS BT R RA S IO, IR T £ 48 K BT i 24 ot e N R A 6 5 2, L 5
G AR5 30 T A B S AR A AR SRl 5 il 0y A S [ s AR A, i L T 7 3 T R B T A R L
LIS T AL B T S5 B9 X —1k X AR 22 B RS UE I A, IR S 2 B R 22 B A
NGRS B R R AR 22 IR K A S S BRI AR UM e, 2 S Bk B S B AR L
Ak,

http ; //www.ecologica.cn



8 S % 36 &

5 #ig

P8I~ Rudiger Wittig 15 tH , 70T T A6 T Ecydb R B Ae A v, Aok i 3u iy A 5 2 et
LGRS A A % o 4 B AR SO v A DXIRRUBE I e T 403 2 ek i A 5
B i b A i ELTT X | & ST R DORURE AR RS IXC , W30 R 8 S A 4t o3 AP S i A IX IO A ) 22
REPERSENE (R 38 e A 7 A AR ) S R A Y P2 32 A T 0B BRI DS ), I BB AF 4R 78 S
Pt e XN ZREPEBIIR . 735 b i, A PR U X A AR A A 52 O TR B 5 I AR
SEECHLE YR R B W R AR 5 S ARG At i X AR AR 0 ) o R A S T A i R R 2 B BORE
Wi, T SCBAT B2 5 | MRS ALY , S BC LB Rl =2 5 B W AR, IO AR R & B B e v A B i —
A TR RS 5 BT A DX e R A TV, X BB A AR A A K R A S 3 (R L T X R 5 | AR A A T
2Rl N ZAE NN T BT A IX A e R B0 e B ) B (IR AN S AR R W W b 26 Rl P vy, — O T e AL
IR REL RN, 55— 7 T S A BT X AR R AL, B TERE L S BN B TR X A
JR A e RE R R B — SR AR R v SRR B, 5 B R 5 | ATE 5 >4 3 IR BR S a1 22 S TR
RS A HEA Tk A, R A A ) b 22 AR Sl S W i ] B A 5

5% 3Lk ( References) :

[ 1] Harveson P M, Lopez R R, Collier B A, Slilvy N J. Impacts of urbanization on Florida Key deer behavior and population dynamics. Biological
Conservation, 2007, 134(3) . 321-331.

[ 2] Meyer W B, Turner B L II. Human population growth and global land-use/cover change. Annual Review of Ecology and Systematics, 1992, 23
(1): 39-61.

[ 3] Moore M, Gould P, Keary B S. Global urbanization and impact on health. International Journal of Hygiene and Environmental Health, 2003, 206
(4/5) : 269-278.

[ 4] Seinfeld J H. Urban air pollution: state of the science. Science, 1989, 243(4892) . 745-752.

[ 5] McDonnell M J, Pickett S T A. Ecosystem structure and function along urban-rural gradients: an unexploited opportunity for ecology. Ecology,
1990, 71(4) . 1232-1237.

[ 6] EmREL IR A SRR . RSB, 1996, 12(4) @ 32-36.

[ 7] McDonnell M J, Pickett ST A, Pouyat R V. The application of the ecological gradient paradigm to the study of urban effects//McDonnell M J,
Pickett S T A, eds. Humans as Components of Ecosystems. New York: Springer, 1993 175-189.

[ 8] Blair R B. Land use and avian species diversity along an urban gradient. Ecological Applications, 1996, 6(2) : 506-519.

[ 9] Blair R B, Launer A E. Butterfly diversity and human land use: Species assemblages along an urban grandient. Biological Conservation, 1997, 80
(1): 113-125.

[10] McDonnell M J, Hahs A K. The use of gradient analysis studies in advancing our understanding of the ecology of urbanizing landscapes: current
status and future directions. Landscape Ecology, 2008, 23(10) : 1143-1155.

[11] Vakhlamova T, Rusterholz H P, Kanibolotskaya Y, Baur B. Changes in plant diversity along an urban-rural gradient in an expanding city in
Kazakhstan, Western Siberia. Landscape and Urban Planning, 2014, 132. 111-120.

[12] Porter E E, Forschner B R, Blair R B. Woody vegetation and canopy fragmentation along a forest-to-urban gradient. Urban Ecosystems, 2001, 5
(2): 131-151.

[13] McDonnell M J, Pickett S T A, Groffman P, Bohlen B, Pouyat R V, Zipperer W C, Parmelee R W, Carreiro M M, Medley K. Ecosystem
processes along an urban-to-rural gradient. Urban Ecosystems, 1997, 1(1): 21-36.

[14] Pouyat R V, McDonnell M J. Heavy metal accumulations in forest soils along an urban-rural gradient in southeastern New York, USA. Water, Air,
and Soil Pollution, 1991, 57(1) : 797-807.

[15] Pouyat R V, Carreiro M M, McDonnell M J, Pickett ST A, Groffman P M, Parmelee R W, Medley K E, Zipperer W C. Carbon and nitrogen
dynamics in oak stands along an urban-rural gradient//McFee W W, Kelly J M, eds. Carbon Forms and Functions in Forest Soils. Madison: Soil
Science Society of America Inc., 1995: 569-587.

[16] Goldman M B, Groffman P M, Pouyat R V, McDonnell M J, Pickett S T A. CH, uptake and N availability in forest soils along an urban to rural
gradient. Soil Biology and Biochemistry, 1995, 27(3) . 281-286.

http ; //www.ecologica.cn



16 ERLHI A R AR R AR S U 5 9

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]

[27]
[28]

[29]
[30]

[31]
[32]

Williams N S G, Morgan ] W, Mcdonnell M J, Mccarthy M A. Plant traits and local extinctions in natural grasslands along an urban-rural gradient.
Journal of Ecology, 2005, 93(6) : 1203-1213.

Sya ], AAAS, SREZR. Al KT L i Z RS2 . BB ST, DA 5544, 2001, 12(6) ; 837-840.

WO, XTAE BRI, HR/ANI, ZRM. TN AR AR 2R S ——LURR T ). RS, 2012, 32(3) : 723-729.
Hostetler N E, McIntyre M E. Effects of urban land use on pollinator ( Hymenoptera: Apoidea) communities in a desert metropolis. Basic and

Applied Ecology, 2001, 2(3) . 209-218.

Mclntyre N E, Rango J, Fagan W F, Faeth S H. Ground arthropod community structure in a heterogeneous urban environment. Landscape and
Urban Planning, 2001, 52(4) . 257-274.

Dorney J R, Guntenspergen G R, Keough J R, Stearns F. Composition and structure of an urban woody plant community. Urban Ecology, 1984, 8
(1/2) : 69-90.

Wittig R, Becker U. The spontaneous flora around street trees in cities-A striking example for the worldwide homogenization of the flora of urban
habitats. Flora-Morphology, Distribution, Functional Ecology of Plants, 2010, 205(10) : 704-709.

PR, BRHE Z, IRIAE, B3 Beta ZRENITTIEIE. WL, 2010, 18(4) : 323-335.

PN, B, RREA, TRZ. @ T iEFRARAER AR TR 2R, 4225241, 2015, 35(5) : 1527-1536.

Burton M L, Samuelson L J, Pan S. Riparian woody plant diversity and forest structure along an urban-rural gradient. Urban Ecosystems, 2005, 8
(1):93-106.

McKinney M L. Urbanization as a major cause of biotic homogenization. Biological Conservation, 2006, 127(3) . 247-260.

Lye -, MU, TR, Syall, E8, 0. JURtAR R L XAE YU RE 7 Z AR PEIT S0 VL B 9% 4R B g 458 BE (28 1. AR 2524,
1997, 17(6) : 593-600.

Connell J H. Diversity in tropical rain forests and coral reefs. Science, 1978, 199(4335) ; 1302-1310.

Knapp S, Wittig R. An analysis of temporal homogenisation and differentiation in Central European village floras. Basic and Applied Ecology,
2012, 13(4): 319-327.

McKinney M L. Effects of urbanization on species richness: a review of plants and animals. Urban Ecosystems, 2008, 11(2): 161-176.

Byers J E. Impact of non-indigenous species on natives enhanced by anthropogenic alteration of selection regimes. Oikos, 2002, 97(3) . 449-458.

http ; //www.ecologica.cn



