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A study on the characteristics of the dominant vegetation species in Shenzhen

based on a rapid-census method
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Abstract: Vegetation survey is the most common method to study the characteristics of urban surface vegetation
communities, and it is also the method basis for further research on urban ecology and botany. Based on the different
purposes, different scales, and different landforms of vegetation surveys, the methods selected by the investigators are also
different. In this study, the purpose of the survey is to study the characteristics of dominant species at the land scale of
Shenzhen. High—resolution remote sensing satellite images and ground field survey were used to conduct a rapid census of
the vegetation in the land area of Shenzhen. The results showed that; (1) There were altogether 182 families, 858 genera,
and 1,443 species of dominant plants in the land area of Shenzhen, among which angiosperms were the dominant plants,

accounting for 94.66% of the total species. (2) Judging from their floristic distribution, the dominant seed plant families in
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the Shenzhen territories belonged to 14 distribution areas. The geographical constituents of the plants were complex, and the
tropical floristic attributes were very apparent. (3) 83,834 non - adjacent textural heterogeneous cluster patches were
classified into 741 different vegetation groups, 12 vegetation types, and 3 vegetation types ( those of the south subtropical
evergreen broad-leaved forests, south subtropical grassland, and south subtropical shrubland were dominant). (4)
According to the statistical analysis, there were more abundant vegetation groups in the suburbs than in urban areas. There
were 608 vegetation groups in the suburbs and 569 vegetation groups in urban areas, with 437 vegetation groups in common.
There was no obvious difference in the number of dominant plant families, genera, and species between the urban and
suburban areas. (5) By comparing the list of invasive plants in China, 258 alien invasive plants were screened in
Shenzhen, which were distributed across 62 families and 200 genera, mainly in the leguminous, composite, and gramineous
families. Finally, according to the process and results of this rapid vegetation survey, suggestions for the improvement of
urban vegetation management and vegetation surveys were given, aiming to provide a scientific basis for future urban policy
formulation and planning implementation. In addition, in order to verify the scientificity of the survey method and the
correctness of the survey results, the results of this article were compared with the survey results of two University
Investigation Team using traditional long—period methods. This result contains 88.5% of dominant species in the survey
results of the University Investigation Team, which reflects the effectiveness of this method in the census of dominant plant

species.

Key Words: Shenzhen; vegetation census; vegetation types; flora; invasive plants
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Fig.1 Spatial distribution map of land vegetation survey in Shenzhen
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Z il R Y A R ) A RIS A B SR it 245 A4 182 Bl 858 J& 1443 Fh, HorpBRZeAE
Y117 B 20 J& 32 B, 50500 YIRS SR R RSB 9.34% \2.33% \2.22% s BETHEY) 12 Bl 24 & 45
R A0 LAY SR B R AR 6.59% 2.80% 3.12% ; % T-HEM 153 Bl 814 J& 1366 i, 4391 5 A Hvil
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Table 1 Statistical analysis of dominant plant families, genera and species in Shenzhen

P Jm % T

RES it 5 L/ % Jir i B/ % it o et/ %e
Number R Number . Number .
Phylum . Proportion . Proportion . . Proportion
of families of genera of species
FRIEHY) Preridophyte 17 9.34 20 2.33 32 2.22
Bl FHIY) Spermatophyte  #-THIYY 12 6.59 24 2.80 45 3.12
BT YY) 153 84.07 814 94.87 1366 94.66
At Sum 182 100.00 858 100.00 1443 100.00

TERIN LA ALY, FECHERT + BAE R AR B/ 50 0 SR RASRE R 468 5 R} 5
B AR E AR PR IRE, 30t 561 F, 5 IR AR Y SRR 38.88% (3£ 2) s BRI
TR R KRB B8 AR BRI TR GlRE R R O R R R R DR A
J& A RPRE T 8 M LAL It 118 B, (5 IR LB OL AR Y SR 8.18% (£ 2) o X HLAL A B AL
FIEEE, Al WA S B o0 A AR R 9 20 28 By L HA — @ AR

£ 2 RYBEESABEMMHEAA TR BSRit o0

Table 2 Statistical analysis of the top ten families and genera of dominant plant species in Shenzhen

e B4 i e B4 TR
Rank  Family Number of species Rank  genus Number of species
1 R} Fabaceae 118 1 Y& )& Ficus 29
2 RAEL Poaceae 111 2 KEJE Euphorbia 18
3 KikE Euphorbiaceae 62 3 17 @ Bambusa 11
4 B} Asteraceae 60 4 LR Syzygium 11
5 R} Rosaceae 41 5 JE A& Dracaena 9
6 F B} Moraceae 39 6 KB Clerodendrum 8
7 FERHAF Arecaceae 38 7 Z 2% Batatas 8
8 HAF Liliaceae 34 8 TR Michelia 8
9 PRl Rubiaceae 30 9 HRIHJE Senna 8
10 k4 B Myrtaceae 28 10 )@ Solanum 8
J3F Sum 561 St Sum 118

3.2 RHF TR B

RIW) o3 A XS B RAR AR CRE s b)) (50 Ai B IR A — E CRE) b BE, 3 00 o B B — M X
FEPI 5370 X A7 BT 7 g3 — 3y DX AR A DX 3R 25 b 3 A RS AE S5 0 DT et A5 R i 7 AL el Ak
FYIG IR ARSI A0 S — R BB BE SO
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Z e 34 F 17 Fh 15 B WRREL Linaceae MEAF} Betulaceae (Z1 A2 F; Taxaceae SEFF T & ML L,
RS 1M,

)P ERFFARHEE 2 B, BN Ginkgoaceae FIFLfPEL Eucommiaceae , ¥J{UA 1 Fh 437,

x3 RABHTEVRNSHRER

Table 3 Distribution types of dominant seed plants in Shenzhen

eS| B AR X AL %
Areal-types Number of families Proportion
5504 Widespread 37 —

1Z T 434 Pantropic 65 50.78
FRME (A SEART ) B BRI v 5 (1] LB A1 3 10,16
Trop.&Subtr.E.Asia &(S.) Trop. Amer.disjuncted

[H A #4434 Old World Tropics 5 3.91
A W 2 T RE M 434 Trop. Asia to Trop. Australasia Oceania 8 6.25
EAs N T | S P Trop.Asia to Trop.Africa 2 1.56
T I 4 7 Trop. Asia 2 1.56
LI 437 N. Temp. 21 16.41

AR S AL SE AW 53 E. Asia & N. Amer.disjuncted 4 3.13

PR IX PG 2 A3 Medit., W.to C.Asia 1 0.78

R Af E. Asia 2 1.56
2

TP E 4547 4046 Endemic to China 1.56
B 2R ER P LS B] W el 2 0 A | 0.78
Extratropical S.Hemisphere disjuncted or dispersed

Pty B —rg £ AT WT 534 Trop. Africa &Trop. America disjuncted 2 1.56
A (R EHA 734 ) Sum( Not including the Widespread ) 128 100.00

3.3 HHEER

FI AT, VRN A A B 328 p 3T 1 SRR T AR ™) MR i e 5 R, RISk e w0 434 12 4>
MY 741 2KBEZR (2 4) , HOPRBIX 608 2B Z  BkIX 569 25HE 58, /B X HE R 2R AUAS R X o o £, -5 A
BER 437 28 A M HABTRII SR T LR E B R 138 28027 AR gR &4 . ool A AR Kb b, B
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ST ] R R AT B A | SR A o o8 PR A0 D0 E s el TR v B S T AN g SR b AR i
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Table 4 Statistical table of terrestrial vegetation types in Shenzhen

TEREAY HER R B km? fREERER
Vegetation types Number of formations Area Typical formation
R IR 2t B I b 235 185.81 BEAMERR EPHER R R ERER AR
South subtropical evergreen broad-leaved forest ’ RE
(RS R 4 0.68 HREMMER WMEHR EREHR AN
South subtropical evergreen coniferous forest ’ X
P I AT VA 28 ZE TR PR 5 19.44 B TIER RLTRER AL AR ok
South subtropical gully monsoon forest : SRS
(e R LT AR RN ; 032 TR HE 2R U 5+ ORI S 0F 28 ORMERE 2 T
South subtropical mangrove ’ IR ES
B L HHHEA 134 45.83 BEARBER PR S EIEN R AL AR
South subtropical shrubland ’ R AEWHRSE
T I 2AVE A . 550 BEFFRER HPRER G ERRER PH AR
South subtropical grassland ’ R EERRS
Pk " 239 WIERATRER 35 BATHER BB ALATHER (22047
Bamboo forest . TR L
N bk 15 55173 MERE R B IMURAE R L AR R R R A
Artificial evergreen broad-leaved forest ’ BRRE
Wy

A LmE 2 L5 LRITER AR

rtificial evergreen coniferous forest
MR 7 53,02 TR T B+ TR 2R A B+ AT R R A+
Orchard ’ FERERSE
i 1 7.33 LELER
Farmland
el AR AFL A 57 305.70 RUEARHE 2 /DA R AR R RRE AR
Garden vegetation ’ Kk R 4R
Bt Sum 741 2% 1230.89 —

L A TR 1 =g | NTY a0 i e L o NN B L N o L 7 o
J7L AR AR R (E 2)
3.4 RIS B

A 2018 AFEVRYIN 30 m 43385 4 o A FH B A | d i X (AL 2% ) JH R IR X, LA B0 0 H AR IX, fiff
FH ArcGIS il Excel F A4 X BRI T i sk P A i b A7 AL BEGE 1], 45 R 3R 1 . ZBIX o3 A (LS54 4 171 F} 755 )&
1237 Ff o A BRSAE ) 14 B 16 J& 26 Fh, 4350 AR XA S SR B A 8.19% 2.12% ,2.10% ;
SR 12 B 24 & 43 0 5] AR IO Skt B R 7.02% 3.18% ,3.48% ; /3 A Bk AT
145 Bl 715 J& 1168 435 (G & XACHAEY S B S ET 84.80% 94.70% \94.42% (3 5) . ZBIXALH 4
Y FALIERE B R = A0 2 AR S e A

WX I A 168 B 700 J& 1122 F, Hrh /AT ERZEAEY) 16 B} 19 J& 27 F, 7350 i 38 XL A8 9 5
BB R0 9.52% 2.71% 2.41% ;43 AT 11 B 20 J& 35 R, 4051 5 9k XA St st R b
) 6.55% .2.86% .3.12% ; 53 A B FAE ) 141 Bl 661 J& 1060 Fft, 2351 o5 36 X A St 40 BB L Jg b A B i
83.93% .94.43% 94.47% (3 6) . WX MY T TR J& Fh =0 J0 s BARSR PR XL,

SRR IR EAE D R 8 R A 25K, KB W IR IX SR IX AR SA R s AL
TR R AR,
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Fig.2 Spatial distribution of terrestrial vegetation types in Shenzhen
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Table 5 Statistical analysis of dominant plant families, genera and species in suburb
1% PR e PR mgpe P 7 5 L%
Number R Number R Number .
Phylum o Proportion Proportion . Proportion
of families of genera of species
PRZEHEY) Preridophyte 14 8.19 16 2.12 26 2.10
FhFHIY) Spermatophyte  #-THIY 12 7.02 24 3.18 43 3.48
et 145 84.80 715 94.70 1168 94.42
3T Sum 171 100.00 755 100.00 1237 100.00
x6 WXABEME . E. FGiTHH
Table 6 Statistical analysis of dominant plant families, genera and species in urban areas
1% PR e P megpye T B 7 1%
Number R Number R Number .
Phylum . Proportion Proportion K Proportion
of families of genera of species
PRZEHEY) Preridophyte 16 9.52 19 2.71 27 2.41
B FHIY) Spermatophyte  #-THIY 11 6.55 20 2.86 35 3.12
WA 141 83.93 661 94.43 1060 94.47
BT Sum 168 100.00 700 100.00 1122 100.00

TERIN B ER AL FAAE D T, FECHERT -+ BB AR B/ 51 RASRE G R RERE 468 SR 51k
B AR AR MR R RERE 3Tt 480 Bl o5 RIS X AL S AR Y SRR 39.53% ; FECHERT +
4 R EN/ N ke T KRR T e Gl RkR SR m R AT R R E N R A R s 3t
110 B, o5 RN IR X AL SR R EL ) 8.89% (R 7) o X HURB X AL 1y SR BRI G £, 7T UL BRIl dsk

SR AL SR ) 0 A AR R (970 JE AL HA —E SRR
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Table 7 Statistical analysis of the top ten families and genera of dominant plant species in suburb

B R i Y R4 i

Rank Family Numb<'3r Rank genus Numb(':r
of species of species

1 RAFL Poaceae 102 1 ¥J& Ficus 28

2 %} Fabaceae 101 2 Kk J& Euphorbia 15

3 K#Fl Euphorbiaceae 55 3 478 Bambusa 11

4 4%l Asteraceae 48 4 THBEIE Syzygium 11

5 ZF} Moraceae 36 5 TR Michelia 8

6 Rl Rosaceae 35 6 R Senna 8

7 FEAHEL Arecaceae 34 7 ZFHI)E llex 8

8 HAF} Liliaceae 26 8 FHIE Batatas 7

9 b & IRAF Myrtaceae 26 9 W% )& Citrus 7

10 PEEF} Rubiaceae 26 10 Je A& Dracaena 7

Bit Sum — 489 it Sum — 110

TERIN ISR AL F Y, FECHERT -+ BR300 0 - R RARE ORI R &
BB AR R AR IR R FRE 3Tt 454 B o5 IR X LS SRR 40.46% ; FRECHERT T
(0 JE AR BN ke s REUR TR iR e L R R E ORKER iR A R R R, T
98 Fift, i TRYI Pl sk XA FAAE ) S AP 8.73% (3K 8) o X HLIk X (I A 0y S R A G 250, T UL R U i
SRS o A AE R AR ) JE AL E A — e SR

®8 WRMABEWHMBHA R BSRIT ST

Table 8 Statistical analysis of the top ten families and genera of dominant plant species in urban areas

FER Y L e ik

Rank  Family Number Rank  genus Number
of species of species

1 5B} Fabaceae 96 1 ¥ J& Ficus 26

2 ARAF} Poaceae 84 2 K& Euphorbia 13

3 KA} Euphorbiaceae 50 3 17 )8 Bambusa 9

4 4%l Asteraceae 49 4 KR Syzygium 9

5 MR} Arecaceae 38 5 Je A4S Dracaena 8

6 B} Moraceae 34 6 YL )& Senna 7

7 T AH Liliaceae 30 7 AHEJE Hibiscus 7

8 HF} Rosaceae 27 8 )& Solanum 7

9 B4 WAL Myrtaceae 24 9 KA lex 6

10 PEFF} Rubiaceae 22 10 FHE)R Batatas 6

It Sum  — 454 St Sum — 98

A AR L T AR B, FE R ECHE 2w A S R b B 35K 100.00% 5 7E R ECHE 44 BT R
Py E T A RARE KSR SR GEkE e &R FEEARRE, it 8 &, A A
80.00% , ELHEULH , BRI Bl WUIR-AR O F i 4 32k} @ 28 ) 22 b/

3.5 BYIARYFZS a5 A

23, I EEIEE A BRI 62 B 200 J& 258 Fh, SRAIC T EAMSEA BRIP4 %) 5T AR Y 55
X0 BOARIE BRI T Rl RAE D R4 R 7 554

1 % DM AR, 18 i, 5 A RFEY) RN EL 6.98% ; BITE [ 2 J2 1 © 2 W 28 7% 20 A5 BREE t il B Rt
PSRRI, AMZIERE T 1AL F AR B X
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2 G E AR, 25 b, 5 ARSI 9.69% 5 RIVIE 15 52 I L Xoh 2 5% F1 AR 28 PR A Rt 2K
s R R B MR O 2= AE 1AL A SR X A

3 9% JREB AR, 21 B, 5 ARAEY) SRR 8.14% 5 RIAE 1 ASEl 1 AL A 2R B DX 3873 A3 I 1 il e
G T AR (EF RTBEA I AR 52 T R A

4 G —MNAAEY) 18 i, 5 AAHY) EFIEL 6.98% ; RIARIEEIANIE ) 12 545 A4S HAE W)~ # AR iE A=
B B 200 E G H A KB ML BB I AR A RS e Fh

5 9 ATFIERZE 60 B, i ARAEY) EFIEL 23.26% ; RIBFFEANGE 58 53, T2 282 BN (B) J6 | e B A A
VR T AN BRI JC I 1 AR K SR S ey et

6 - AR ILHERR S 39 Bl 5 ARAEY) BRI EL 15.12% 5 BR A SCHRRGE AR B0 2 T E AR F B
HA G A B AMRAETARAE v AARAE S P

7 G EE A, 7T B 5 AR SR EL 29.84% ; BV i B E AR Sy A RAEY) HGE A 1 P R 4
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Table 9 Invasion rank analysis of invasive plants
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Fig.3 Spatial distribution map of terrestrial invasive plants in Shenzhen
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Fig.4 Spatial distribution map of typical invasive species on land in Shenzhen ( Taking Bidens pilosa and Mikania micrantha as examples)
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