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Species diversity of greenbelt plant in Taiyuan urban

ZHAO Li-xi' , TAO Li* ,ZHANG Xian-ping'
(1 Shanxi Forestry Vocational and Technical College , Taiyuan,Shanxi 030009, China;

2 Shanxi Forestry Survey and Design Institute . Taiyuan,Shanzxi 030012, China)

Abstract: [Objective] To provide a scientific basis for the planning and construction of the urban
greenbelts and the protection and utilization of the plant diversity in the city of Taiyuan,the species diversi-
ty of Taiyuan city’s greenbelt plants was investigated. [Method] An investigation based on community e-
cology was adopted which focused on the types,factors and vertical stratification of green land in Taiyuan
urban area;and the plant diversity of the greenbelt was assessed comprehensively in terms of the impor-
tance value index, diversity index, evenness index and Shannon-Wiener index. [Result] The results show
that on the green lands in Taiyuan urban area there are 83 families, 243 genera and 402 species of vascular
plants,which are mainly Rosaceae, Asteraceae, Leguminosae sp. ,Salicaceae and so on;the exotic species are
slightly more than the local ones and the hemerophyte species are highly more than the wild plants;the ver-
tically distributed stratification of green land mainly includes the tree-shrubs and the shrub-herbs,of which
the diversity index,evenness index and Shannon-Wiener index are all high. Besides, among green lands of
different functions,Forest Garden,the Appertain green land, Longtan Garden and Yumen River Garden are
of high Shannon-Wiener index and diversity index. [Conclusion] The species diversity of greenbelt plants in
Taiyuan city is just at an average level, therefore greater efforts must be put to increase and protect the
plant diversity of the green lands in Taiyuan city.
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Fig. 1 Investigation points of species diversity
in Taiyuan urban

2.2 AERERANE
2.2.1 #ri sk AER 1 PR i3S SR M e 4% 1
ZRATIE A EE 500 m i N 1) Sk AR AT ) T Y
ZFR B AEROIRBLAT . G0 ST AR A4 BR R R
o TR AR A ORI AR B0 DL R AT
A9 7l 2% 16 45 s G T R 2 Bk BR B SR B R T L
JEVHERE AR A AR DL A 00 B TR B0 45 5
AR LR L AR ROIR B b 1 B A 4
2.2.2 AEFR WEER XAME WAL
RZ VLR I3 A1 S e DL B i A S P8 A % 5, R
S A RE VA B E AT BEAT IR A . ol T X A
Je M3 9 N TBCE L B R B A B EE SR K )
T T AR BT A AR R W) 23 il i 2 20
mX20 m.2 mX2 m Ml 1 mX1 m W FpAERE T AT
P A K 20 m X 20 m TR ARBE DT 28 A 4 > 10 mX
10 m B/NEETT R T AR BEAT B AR R . L3R A 7 R



132 T AR MR R 22 4R CA R O

%40 B

(10 m X 10 m) 236 P EARFETHT (2 mX2 m)
1180 VEEAAE WAL 5 (1 m>X1 m)1 180 4,
2.3 HIELAEBERSHTAE
2.3.1 FBA A EAR AR Y) EEAE
BN

T A B B = R 22 3+ D e B+ A
ZRE) X100/3;

TR AN B ) T BAE = OHD i B+ A 35
JE) X100/2,
2.3.2 WAt S HMEF R R Margalel 5
JEFRE(R) F1 Pielou ¥5) B 45 4 (J) L WLk 7 44k
P i R R ) R R R H R 2R
Simpson 8% (D) #1 Shannon-Wiener 3§38 ( H) £ &
S B A RS W R A SRR (E R ROR )
FhZBEPE R R .

DfhEw ik, 4% F 350

R=S,

K. S RRYAEL,

2) ¥y Fh 2 KL 38 %, Shannon-Wiener 8 %{
(H) 1 Simpson f8 80 (D) i AN -

H=—3P, InP,,
=1

D:;P?o
A P FRoR AP R B 2
YR A IS B, Pielou 850 () wyit+E A
XN

3 ZER 55

3.1 KJEI X 4% 3t 48 9 B i 3¢

Pl A 25 R T T WX N () Sk b AE ) v L S
HYEE WA 83 Bl 243 Jg§ 402 Ff, HP @ FH Y
FARE9 JE 21 B, WA S 70 B 197 T8 336
LB AE Y 9 B 37 8 A5 Rl Fie BE AR OE TR X X
LY R AT 4028 B RN 1 TR .

®1 XKEWHRSMEDWMOEFTRE S

Table 1 Life forms of plant species of green land in Taiyuan urban
N i TR 1~2 g H
A Fok A A Bl A LA FEER REMEAE
: . . Annual and Herbaceous
Life forms Tree Shrub Woody climber Perennial herb L .
biennial herb species
& Species 106 83 9 122 79 3
L5/ % Proportion 25.4 20.6 2.2 31.3 19.7 0.7

W 2 Prs AR Fb o U L vl A R X 1) 2
LRI R/ e R N S A B S N ES P N B e e I 8
X1 402 FlAs 9 v o RJEAS b 48, 596, 5 afE Ff
7 51,5 Y0« 1k B SRR DX AR 42 F 2 A4 b 51 2 AR
L i A o b, AFPAR O U KZHCh AT
b BFA A AR . RIS CRJE AR B 7D 198
s K Db X 4R A AR P AT 139 B} 543 J& 1 000
Ty g b AT UL 3 X Al G 2 R,

AR T A ) R G 2R 3 T o R R X 1 A )

B R (Rosaceae) 9 J& 58 F, 25 F} (Asterace-
ae)31 J& 50 F, & B} (Leguminosae sp.) 19 J& 44
i, 4 I B (Salicaceae) 2 J& 25 Fr, RAE} (Poaceae)
18 J@ 23 i, A BB} (Oleaceae)5 J§ 14 Fh, | & B
(Liliaceae)8 J& 11 M. 04 B W &xtd ) £ 24 4
#} (Pinaceae) 4 J& 8 . #1F} (Cupressaceae) 3 J& 9
Ffve BPA R EE R T ARARL AR TR, R
F LAY STz

R 2 KEWHRZMEWYFHESKEMMELTRX

Table 2 Sources and planting patterns of plants species of green land in Taiyuan urban

P 3 Tl H i/ % Rt 7 =X BN et/ %
Sources Species Proportion Planting patterns Species Proportion
K H#iFf Native species 195 48.5 F& 55 Cultivation 257 63.9
Ilﬂnit)zlulid from abroad 31 7.7 B4 The wild 145 36.1
E N 5] #F Domestic introduced 176 43.8
41t Total 402 100 41t Total 402 100

3.2 KERBIREZMEWRIHK

3.2.1 ARy Ir KR HEEHBE R W R /Y
DL + skt vl L DB AR b ) A7 155 B0 e A AR B
WA B A TR T AT AR TT NP R A

1B LA K 236 /> FE 5 P 90 i 10 AF 6400, BLAR DL R 3,
28 3 AR KR I X Ak 3 v S A8 b T AL
(Pinus tabulae formis) B9 F % 45 2, (H H A4 K
AR T A AR 49 (Platycladus orientalis) B 4=



% 8 1]

ST L A - R T 3R X 4 M A 9 4 b 22 R P 3R 133

KRB AT B AHE T B R K 75 AT (Picea wilso-
nii) A KRB T B #F (Picea meyeri) ;s H JZ #)
(Pinus bungeana) . [8 }i (Sabina chinensis) Fl1 &
(Sabina chinensis cv. pyramidalis) 8 F 40 & #1
o SE{EURH X g 10 B 3 S R A b A B A R D R
X HRAH . 8 A4 28 128 (Prunus cerasi fera atro-
purpurea) B A Bz 5 (H AR KOR DA 2 f

s BEAM (Populus tomentosa ) FIAY (Prunus arme-
niaca) B AEAAR GBS AR AE AT 5 5 AR (So-
phora japonica) . F|#E (Robinia pseudoacacia) .3
Wi (Salix babylonica) R (Ginkgo biloba) . ¥ H
W (Fraxinus pennsylvanica ). % T FF (Syringa
oblata) 8845 (Populus alba var. pyramidalis) 5§
5 A %) A R 5 TR XSS A5 Y A A

*3 XKETHREFMFANEINNEMEEZE
Table 3 Relative frequency and important value of tree in Taiyuan urban
A . AH S A 2 WA ¥ . X A7 WA
Serial i, Relative Important Serial - Relative Important
Tree Tree
number frequency value number frequency value
1 S Pinus tabulae formis 0.21 39.63 18 A Ulmus macrocar pa 0.05 35.85
2 H K Pinus bungeana 0.16 45. 45 19 BRI Euodia daniellii 0.05 27. 36
3 jray/ie| Sabir.la c‘ﬁinensi.v 0. 14 36. 37 20 jzﬂuﬁ Sophora 0.05 3518
cv. pyramidalis japonica pendula
BEZS P } A% A :
A gf‘lﬂ“q‘ Prunus 0.13 39.39 21 **XT Koelreuteria 0. 04 37.68
cerasi fera atropurpurea paniculata
5 T % Syringa oblata 0.10 47.79 22 AWk Prunus persica 0. 04 43, 34
6 [E#L Sophora japonica 0.10 60.71 23 KIEW Rhus typhina 0. 04 43. 87
7 &A1 Sabina chinensis 0.09 45.08 24 JCEM Acer truncatum 0. 04 48. 50
8 HI#E Robinia pseudoacacia 0.08 62.39 25 A Prunus armeniaca 0. 04 76.70
9 MMl Salix babylonica 0.06 57.39 26 E W Populus tomentosa 0. 04 77.32
10 H ¥ Picea meyeri 0.06 31.78 27 FHF Picea wilsonii 0.03 40. 05
ALt =3 -
11 ik , 0.06 37. 35 28 SRR Prunus 0.02 19. 37
Fraxinus pennsylvanica persica Alropurpurea
12 21y Pinus armandii 0.06 26.04 29 % 2% Magnolia denudata 0.02 20. 14
13 et TF Ewonymus bungeanus 0. 06 33.92 30 SR ¥ Populus alba 0.02 24,14
Y g )
14 it ¥ Pu/l)ulu.? alba 0. 06 45.19 31 W #k Prunus davidiana 0.02 43.67
var. pyramidalis
15 A4 Platycladus orientalis 0.06 50. 49 32 EH Salix matsudana 0.02 53.29
16 AT Ginkgo biloba 0.06 63.22 33 W% Populus canadensis 0.02 54.03
17 W5 AL Malus spectabilis 0. 05 25.77 34 M Broussonetia papyrifera 0.02 24.56
3.2.2 AR ORI IX S Hh HE R (1) AH X A JEFIEZAH LR 4.,
4 KETHRFMERNEINAEMEEE
Table 4 Relative frequency and important value of shrub in Taiyuan urban
5 N AR X A7 TR =2 5 R X A3 B HEEA
: A 5 i " A ke ,
Rerial . Relative Important Serial . Relative Important
Shrub Shrub
number frequency value number frequency value
%4
1 BALF . 0. 67 35. 02 1 ZAH T - 0.03 54. 59
Euonymus kiautschovicus Cotoneaster multi florus
2 &3 Forsythia suspensa 0.09 73.16 12 LHR K Lonicera maackii 0.03 61.04
3 B IL B Sorbaria kirilowii  0.06 61.89 13 Jb 5t T % Syringa pekinensis 0.03 70. 96
4 44 vl Ligustrum vicaryi 0.05 30. 05 14 AHE Hibiscus syriacus 0.03 27.43
s L L
5 SIHNGE Berberis thunbergii o5 45,44 15 FeMl Tamariz chinensis 0.03 10.12
var. atropurpurea
6 A% Buxius sinica 0.05 70. 34 16 Hi - HF Prunus triloba 0.03 26.03
7 K HIRAE Viburnum 0. 04 32.05 17 HIGE A% Buxus microphylla  0.03 65. 37
sargentii Koehne
8 H 2= Rosa chinensis 0. 04 49. 34 18 5 il 3L Rosa anthina 0.03 73.50
9 21 A Cornus alba 0.03 31.67 19 KW Ligustrum obtusi folium 0.02 24.69
10 P} Paeonia suf fruticosa 0.03 54.43

Y28 4 ] D, KRR T 4 M A 5 el R O R A
fe (AR IR B0 B — i 1Y R R TLF (Euonymus
kiautschovicus) s A2 1 R 0 3 4 (E A8 FH 00 22 &5 (1)
S B (Rosa anthina ) 5 f# AR 55y H A KPR

MBI AE %@ (Forsythia suspensa) 2L Bk
(Sorbaria kirilowii) L5 T & (Syringa pekinen-
Sis) VAR (Lonicera maackii) . 2 {6 M) F (Cotone-
aster multi florus) 4t J} ( Paeonia suf fruticosa) .
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H Z2(Rosa chinensis) | £1. ¥ii K (Cornus alba) | 4x M
vl (Ligustrum vicaryi) Ml R #E ( Hibiscus syria-
cus) &,

AU A P AR S TR 38 B, AR R R B
B 20. 6 0 75 R A K FUI X 28 AL AL W) 1) 43 A 46 JR)
oVEAR BRI — 2 DL R R SR TP A
LR WA SEE
3.2.3 FE AR WA PRI 1R K X
HA T 60 20 1Y b R AR 2 DLl R R Y
BB R D A Y PA i T R T AR g R e
2 ) R BN S R — T A PR A X g 0
THAE R IK 53— 5 2 F 3 AR W28 K& 1)

NTIFH) T3 o NAE B B 9% 05 1) A B A TE AR
Hr 5| 3 B B R SOR (Kentucky bluegrass) \ 244
ME B (Lolium perenne L.) Fl %8 3¢ 3¢ (Festuca
rubra 1..)5 % + BN Y Z 18] £ 78 B AL Y 35 4
MR 5 AT UL, HETERT 16 A A Y A 13 FhE
S LY. B AR R, N TR S 4 Yy fh
(9 A AR 24 2 38 L ) S 5 (Setaria viridis) 58 16 Hh
T (Viola chinensis) Fl JK £k 2Z (Cheno podium glau-
cum) W AAR B R 8 UL L 17 L3 B A BEAC () H
WAR = o I A e DA o 0 2R BB 25 A WL M (L1 &
A FEFP LLIE Y 0 A A A () AR R IK B A A E Y
SRALRCR
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Table 5 Relative frequency and importance value of herb in Taiyuan urban
A= ok AF X A3 HEME T Ak R X AR EEAH
Serial Relative limportance Serial Relative Timportance
Herb Herb
number frequency value number frequency value
F R OR HAETE - -
! Kentucky bluegrass 0. 60 93.12 9 Medicago sativa L. 0.0 96. 69
2 MR Setaria viridis 0.10 21.17 10 PG EL Madder 0. 04 17.50
3 LML T Viola chinensis 0.09 15.74 11 D5 Portulaca oleracea 0.04 20. 29
) & %2 FT WAL ) )
4 Chenopodium glaucum 0.09 23.35 12 Calystegia hederacea 0. 04 8. 54
5 H =M Trifolium repens 0.08 56.71 13 [ 3% Pedunculate tigonotis 0.03 7.41
Ees]
Al - e
6 Sevanlobed nightshade 0. 06 10.53 14 I Ji Digitaria sanguinalis 0.03 12.98
7 WESE Txeris chinensis 0. 06 16. 39 15 WA Taraxacum mongolicum 0. 03 13.98
8 ¥ Humulus scandens 0. 05 18. 45 16 TEMAE Inula britannica 0.03 8.02
3.3 KERWRXEZMEWH &S HFIERFIE (3226 FIFF AR (10 0) » 2 B K Ji 77 3 X & b 7t 18
3.3.1 FARGREMERGYIFSHENR LK AR L R A B L TR 2 AR R

Hh 8 TR A IS P RE R | e S AR R S R A L T
KIFER ALY ZE R 2SR I3 O 7 b 3 A R WL K
T30 DX o M (1) e L 4548 PP A T L LR 3 JR AN Y
N REVE BT o5 HE 48 K (5000 . H R J2: T i Al

e HEARLUC FEAR AR . S od 3 N TAEYIRER I
A S TIRE  HE 2k 5 LA = O T AR BA BT R R
SR rhIE AR T 2 AR A X R Y 2R
TR , DL BN TR R A5

F 6 KFEPERX ML LB 5K E

Table 6 Structure types of urban green land in Taiyuan urban
Sy 2Rl 3 AR A
Structure types Judgment basis
FrARHA TRARABIAEE=0. 2, 55 535 1 <C0. 2
Tree types Tree canopy density==0. 2, total coverage of shrub and grass<Z0. 2
N TR B REEE=>0. 2, % AR A BE B B AR B 55 J3 14 <C0. 2
Shrub types Total coverage of shrub—=0. 2,tree canopy density and total coverage of herbaceous<Z0. 2
PP A FOA TR BE =0, 2, % AR AT BE B v AR B 55 B 149 <C0. 2
Grass types Total coverage of herbaceous=0. 2, tree canopy density and total coverage of shrub<Z0. 2
eI T FEA BTG BE<T0. 2, TR AR AR AT BE R E AR B 35 E 3 =>0. 2
Tree-shrub types Total coverage of herbaceous<C0. 2, tree canopy density and total coverage of shrub=0. 2
MR TrARAB AT FE<C0. 2, AR R B >0, 2
Shrub-grass types Tree canopy density<C0. 2, total coverage of shrub and herbaceous=0. 2
TR HE R SRR BE<C0. 2, R RAB BAY BE T B AR B 35 B 34 =>0. 2
Tree-grass types Total coverage of shrub<C0. 2,tree canopy density and total coverage of herbaceous=0. 2
Tl B A Te ARAR A BE R HEA S HOR SR B =0, 2, T UZ W o3 WA B RE VS 2 4

Tree-shurb-grass types

Tree canopy density and total coverage of shrub and herbaceous==0. 2,forming a structured community

structure

IR LI XA [ g 3t 245 ) 6 200 114 = 6 B8 L 3 5

Y Fp 2 REVESR AN SR 7 7R . Wb 3 B oh T
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1 Shannon-Wiener 54 il Simpson 5 £ A [z Wt 19

Ko M A Z MR E RN — B F R T X
2 MHRECA BB & O TR i B, 4n e A K B 4
Horb I AR LU BB e R 1 R IR R, )
HE(H M 1,7E Shannon-Wiener J8 8 /AKX, HZL
FEMEZ O, M 7E Simpson F8 AR HEHME 1,
PRI A 34 N T S b A 90 8 7 19 2 AR PR IE L ] Shan-
non-Wiener #5505 Simpson 35 5 .

KT KEBXEZMEMEBHYT S HENE

Table 7 Diversity of every green land structure type in Taiyuan urban

5 i 45 ) S5 7Y
Green land
structure types

FE R

Richness index

5] B A

Evenness index

Shannon-Wiener #§ %%

Shannon-Wiener index

Simpson 1§ %
Simpson index

7 i i

Tree-shurb-grass types 6. 11
Fr M Tree-grass types 5.93
FrHE Tree-shrub types 5.00
H#E A Shrub types 5.00
B Grass types 4.67
HEWE R Shrub-grass types 3.75
T A# Tree types 1.87

0.91 1. 65 0.25
0.75 1. 34 0.33
0. 83 1. 34 0.31
0.81 1.52 0.18
0.66 1.01 0.52
0.77 1.02 0.41
0.70 0. 44 0.73

3.3.2 ARG ERGHA L FE  KIFEIK
XA [7] 2y fi & b 28 AU 14 5 ' B2 L 24 4) 2 F Shannon-
Wiener f8 80 U3 8. M A w LR 500 f i 2% b
HARENFEEE BN T ERZ R
bel i . 7 A B R R R R ECR I
PO /NI By R R/ T e S R /N T I ) RE /N v g 1

A ITN o /N T B 1) S /N I T R I e 8 S
PR VA SR i /N S5 5 AN R 1 7N I 1 S S R 7
(GRS R G RT B 30O /NI Ny - /N T I |
FER &L A AL . M Shannon-Wiener 850K
AR A #5248 B0 g A AL Ui B Shannon-
Wiener 8505 & B A G PEBEK
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Table 8 Diversity of every functional green land in Taiyuan urban

Uit Al TR o) 5 B Shannon 5%t

Functional green land types Richness index Evenness index Shannon index
P S L Hb Attachde green space 7.1 0. 88 1.72
1 JE & 4 Street greenbelt 5.8 0.81 1.38
NGl Public green space 4.1 0. 88 1.21
FEMAANFE Forest Park 10. 1 0. 82 1.91
T /N B Longtan Park 7.9 0. 83 1.68
F 177 2B Yumen River Park 6.9 0. 89 1.59
WPEL B Yingze Park 5.3 0. 80 1. 31
fibpg 1L 22 Bl Wohushan Park 5.2 0.69 1.06
WA 2B Jinei Park 4.0 0.75 1. 08
Uil N bl Fenhe River Park 3.9 0. 85 1.15

4 PHE L

Il T R A R M 26 R 22 RO N TR R s L A
Pie 07 O 2% o N8 0™ 5 I 82 0 ) el 22 [ )
FIE 328 T — i 1) 18] A5 BORE 757 vk AN BE 1 Afly S R 3k i
LR AR W) W) B 22 RE A DLIZAR B SR A H RS B
A AR | g RE LR AN [ R v AR L T E N e
e AR B U8 A T ik
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