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Abstract: The grid inventory-based approach is helpful for diagnosing vegetation properties of a given region, and
provides support to explore the methods of vegetation classification. In this study, Dajinshan Island in Shanghai City was
selected to conduct vegetation classification and vegetation mapping according to the methods of Tabulation and Two-Way
Indicator Species Analysis. We divided this island into 140 regular grids (40 m x 40 m) based on an unmanned aerial
vehicle image, and then surveyed community composition by using the Braun-Blanquet method and quadrat-based census
across the grids. Under the newly revised three-level vegetation classification system, the first level of classification
(i.e., vegetation type) included deciduous broad-leaved forest, evergreen and deciduous broad-leaved mixed forest,
evergreen broad-leaved forest, deciduous broad-leaved shrubland, evergreen and deciduous broad-leaved mixed
shrubland, evergreen broad-leaved shrubland, and grassland. According to the dominant species and floristic
characteristics, the second level of classification included 15 types of associations or communities. The third level
included 22 types of communities based on physiognomy and community age. These results indicate that Dajinshan Island
is not only a species-richest region in Shanghai, but also possesses the most typical and diverse natural or semi-nature
forest communities across islands in East China. In terms of vegetation status, zonal forest communities develop to the
middle and late successional stages, but a few secondary vegetation still stop in the early successional stage, which
encounter to the ecological problems such as development stagnation caused by monkey disturbance. With respect to the

vegetation classification methods, the grid inventory-based technique can fully reveal the phenomena of intermittent and

42 %

transitional communities in the continuity of flora.
Key words:

community diversity,

vegetation properties

A A 73 2 X TA TR P Jot FURE 7 25 A R AE
bE e R4 IR B (Jennings et al., 2009 ; K 7K
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Table 1  Basic characteristics of 13 typical plant communities on Dajinshan Island
TeAR)E HEARZ
i B BT
v 23y 7 AR Ry R Species peid TS A
Y REIR i . Average Average . FE .
. Latitude Longitude Area . . density . Vegetation
Plant community (N) (E) (m®) height  height ( species - Species e
m of ree  of shrub *°F 2) richness p
layer layer m
(m) (m)
HIXIBREEE 1 30°41'34.40" 121°25'00.23"  20%20 6.05 2.41 0.77 17 B i AR
Cyclobalanopsis glauca community 1 Evergreen broad-
leaved forest
H XIHRRE 2 30°41'31.75"  121°25'09.17” 20x20  9.09 2.28 0.17 8 4 i A
Cyclobalanopsis glauca community 2 Evergreen broad-
leaved forest
HXARARE 3 30°41'31.29"  121°25'13.65" 20x20  5.52 2.37 0.55 10 LRI AR
Cyclobalanopsis glauca community 3 Evergreen broad-
leaved forest
R EREE 30°41'31.42"  121°25'12.71”  10x20  5.83  2.89  0.39 7 Wt R
Cinnamomum japonicum community Evergreen broad-
leaved forest
BRI U5 30°41'33.37"  121°24'56.01” 10x10  6.67 2.22 0.34 28 P I A
Quercus acutissima community Deciduous broad-
leaved forest
PR 1 30°41'34.10" 121°24'56.94"  20x20 5.51 2.23 0.36 13 PE I i Ak
Mallotus tenuifolius community 1 Deciduous broad-
leaved forest
HFAR R 2 30°41'34.57"  121°24'58.71"  20x20  5.96  2.28  0.48 21 T i bk
Mallotus tenuifolius community 2 Deciduous broad-
leaved forest
AR RV 3 30°41'32.02" 121°24'58.72"  10x40 5.55 2.00 0.54 20 FE I [
Mallotus tenuifolius community 3 Deciduous broad-
leaved forest
H I AEAR 2 ARV 30°41'34.23"  121°25'03.417  20x20  6.35 234 0.6l 18 7 i bk
Zanthoxylum ailanthoides-Eurya Deciduous broad-
Japonica community leaved forest
F B 30°41'32.40"  121°25'07.65" 20x20  7.77  2.00  0.42 17 E I N R
Celtis sinensis community Deciduous broad-
leaved forest
IN L DURE VR 30°41'31.47"  121°25'05.69” 10x10  5.32 2.36 0.36 11 AR TE
Ligustrum quihoui community Evergreen shrubland
LI 30°41'34.87"  121°25'05.69” 20x20  8.93 229  0.21 8 H L AR
Machilus thunbergii community Evergreen broad-
leaved forest
2R 30°41'29.25"  121°25'16.12"  20x20  6.06  2.31  0.37 15 RN

Euonymus maackii community

Deciduous shrubland

Japonicus) % 5 #EIZFEN B T+ K JZ 80K Z 4
A5 0 B R, 78 1A 7 i MO BB B R A R 2 A
o HE I AERURIRM Sy 0 R T 95 S B TE R 42
L & 5 Ay BORD AR 9 2 1 A AR 2 B LG A8, TR B
4 FRE SR R EAFE T . O MR
7o o R4 L M AR ) i e R L SR A T L
SORE TR AT g M M VR N R, TR AR )2 R
WIm R 6.5 m, HE LA AL 1L A WK (Albizia
kalkora) 2243 A ( Euonymus maackill ) %, #EK)Z

PEREFA WA B BT (Glochidion puberum) | J& I
£1BE A ( Rhaphiolepis umbellata) (A% K F1/Ni 2 bl
PR 3.5 mo AR REAE A RS AR/ N
L UTAF IERER AL T S W, QO AR+ AR
RIRESE AR TP EAL YL & e R Z SR 7 m,
DS hy e AL AR AR 3 HE R JZ = 2.6 m,
MR R FEET (Ficus pumila) 55 AR JZ £ 2
A T AR ( Cyrtomium fortunei) F124& 4155 O+
& . A AR FBAE R . Hor )2 4G
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Importance values of woody species of 13 typical plant communities on Dajinshan Island

FIXIER
HhK 2
Cycloba-

lanopsis

FFIXIER
% 3
Cycloba-

R
B

Cinnamo-

TR
1
Cycloba-

JFRER
Quercus

lanopsis mum

HEAER-
FoACRES
Zanthoxylum
ailanthoides-

Lag]
&1
Mallotus

HPHR
iz

Mallotus

Lag]
Mallotus

AMY
FiiaES
Celtis

NS LT
mE BHE %ﬁ"yfff

lanopsis
glauca
community 1

glauca
com-
munity 3

glauca
com-
munity 2

Japonicum
com-
munity

com-
munily

Ligustrum  Machilus ..
BUsTT .. maackii
quihoui  thunbergii X

. . i community

community community community

Y
com-
munity 1

Y
com-
munity 3

Eurya sinensis
Japonica

community

com-
munity 2

[BL::)
Symplocos paniculata
Rl — —

Ailanthus altissima
AL — —
Zanthoxylum ailanthoides
2N — — — — _
Aralia elata

0.044 0.195 0.038 0.09% 0.048

0.026 — —

0.183 0.118 —

e - - — . .
Pyrus calleryana
il — - - — —
Pittosporum tobira
ML — — — — —
Clerodendrum trichotomum
1 — — — — ~
Machilus thunbergii
T — — — —
Elaeagnus pungens
itk - — —
Pistacia chinensis
HiHH
Dalbergia hupeana
ok
Eurya japonica
W — — ~ ~
Quercus acutissima
T - - - = =
Elaeagnus umbellata
g —
Celtis sinensis
PR
Cyclobalanopsis glauca
e 0.143 — — — —
Morus alba
bk — —
Lithocarpus glaber
otk - _ — _ _
Euonymus maackii
T - - - - -
Glochidion puberum
KA — — — — —
Ficus erecta
KA
Cinnamomum japonicum
At
Cinnamomum camphora
NS
Ligustrum sinense
N gl — —
Ligustrum quihoui
A
Rhus chinensis
Lo

Mallotus tenuifolius

0239
0439 —
0.069 —

0.148 — 0.262

0.120 0.047
0.095
0.165

0.027 — —

0.109 0.230 0.092

0.032 — —

0.159 0.116

0.051 — — — —
0.092 — —
0.169 — 0.048
0.159 — — — —

0.146 0.051 0.030

0.073 0.071

0.176 0.034 — — — 0.028 — —

— 0.030 — 0.240 — —

0.181 — —

0.148 — — — 0.053 — —

0279 — 0.288 — — —

0.030 —

0.140 — 0.206 —

— 0.129 — — — 0.112 — —

0.124 — — — 0.063 — —

— 0133 — — — — — —

— 0.093

0.026 — — 0.185

— 0.128 — 0.093

0.099 — — 0.148

0.135

0213 —

0.120 0.130 0.093

0.168 0.102 0.581 0.167 0.288 0.064 0.233 0.093

LR T ARJZF B B 6 m, £ A=A H AR IR
( Melia azedarach) ; HEAR JZ LA FpEE 2 | A 5H AT
( Elaeagnus pungens) FABF UM 5 1L ( Clerodendrum
trichotomum ) M1 22 43 K55 YR 2.6 m, @Fh
WETETE < 2 4 L By A 1) by TR AFE 9%, 23 A ThT
R R, FEARIRY S P LR, AR R O BLA

SR RRER . RERAL T U PR, YA A A,
TeAR 2 B R 6.5 m, IR A A BT M| 5 40
( Sapium sebiferum) 55 ; ERJZ EB A M & T
(Rosa laevigata) AT AR F/ N2 0755 LA 2
FEA WG JE 3% (Solanum nigrum) | BEHK 5 i
EXUNPI N
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Table 3 Results of vegetation classification of Dajinshan Island
& XA AL =L
The first class The second class The third class
1 4 B BN B EENREE
Vegetation type Association or community Successional community
75 Il I TR — £ 45 4/ 5 AL B+ A MR HE DA AR VR

Deciduous broad-leaved forest

B kR R SRR
Evergreen and deciduous
broad-leaved mixed forest

5 S A

Evergreen broad-leaved forest

& I ] T A

Deciduous broad-leaved shrubland
B LR VE N R R3S HE A
Evergreen and deciduous
broad-leaved mixed shrubland

B 2t ] T A
Evergreen broad-leaved shrubland
5

Grassland

Eurya japonica—Ardisia japonica/Zanthoxylum
atlanthoides + Celtis sinensis association

FRAR 05 B0 B/ 22 45 K + B 7 ACHE A
Cudrania tricuspidata—Commelina communis/
Euonymus maackii+Pistacia chinensis association

Quercus acutissima community

HAERE %
Dalbergia hupeana community
Logiokiie
Mallotus tenuifolius community

NI L o+ W A R

Ligustrum quihoui+Mallotus tenuifolius community

H IR+ B A v
Cyclobalanopsis glauca+Mallotus
tenuifolius community

T NIRRT

Cyclobalanopsis glauca community

RERERETR

Cinnamomum japonicum community
AR R

Machilus thunbergii community
i

Cinnamomum camphora community
AR

Rosa cymose community

S A + A A A

Mallotus tenuifolius+Pittosporum tobira community

A REVE

Pittosporum tobira community
TR

Miscanthus floridulus community
BEEALTETR

Calystegia soldanella community

Zanthoxylum ailanthoides community

T I AR+ A TE VR

Zanthoxylum ailanthoides+ Celtis sinensis community

HMR -+ SRRV

Celtis sinensis+Morus alba community

FMR R

Celtis sinensis community

LU AR+ BE AR TR

Euonymus maackii+Mallotus tenuifolius community

2o LR+ B Yy K

Euonymus maackii+Mallotus tenuifolius young forest
I R+ B A v

Pistacia chinensis+Mallotus tenuifolius community

LAY

Pistacia chinensis young forest

JRBRRE

Quercus acutissima community

T
Dalbergia hupeana community
AR R 7
Mallotus tenuifolius community

NI L gT+ AR VR

Ligustrum quihoui+Mallotus tenuifolius community

H IR+ B 1 v
Cyclobalanopsis glauca+Mallotus
tenuifolius community

T X

Cyclobalanopsis glauca community

KREFEREE

Cinnamomum japonicum community
LLIRRE R

Machilus thunbergii community

TRHETE

Cinnamomum camphora community

INRFERETETE Rosa cymose community

S+ A A 7

Mallotus tenuifolius+Pittosporum tobira community

A REVE

Pittosporum tobira community
EIRRL s

Miscanthus floridulus community
TEREAETET

Calystegia soldanella community
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(2) FhA — WG by B/ 2 245 K + B 3% AR A

T DA B DB ROR 22 45 AR N P e A
AN IRV RE Ja 2 B 7 AR I M e e v, Hrp g
PR IZIE AT Z R FE R, B AR 22 4R
YR e e v i AR R MR, R E S
YA AN ] L9, AL PT I i 4 b g 2 A0 H F2 3
FRAEANT o OZ2 20K+ B M B v . T 200 A1 78 B 1K
ORI R 3, 7 A2 A8 A s I AR B AR R A AR 55
TN 6 my HEARJZ B R 2.5 m, A7 M
(A VI £ o N N i A N U - o G O (]
(Ampelopsis sinica ) {F R ZIMEAFI, 2 5 252 IR i
LT b BEARJZ TP 2B — | L2 A7 FIE IR
N, QLLER A+ B o 22 4K + B A B 7
PR TS T S0 28 Y, 0 A 7R AR ORI g B, P
N3 m, EEYIFO 22 AR B BER O 2K 4
HETAF . B A+EF TR T . A A A 1 E B
T b7 N PR O o S PR TR TR A B
il Sy B AR AN B A R T m A AR
T 222 AR MRS HEARZ A i MR A
JRABEIK R 2541 WG B B AF . @D BE R 4K 43
A IXECHCAL , B T KT, Mok kB e, b T
HER, PR E R 5.5 m, BRI N EEA,
P /N2 DT MR R 7 5 5 AR )2 A ) AR
( Cynodon dactylon) | #¥ Bt % ( Ophiopogon bodinieri)
FIBTARAR

(3) BRERRE

R4l I R AR S N TR A, 4 A A6 AR T8
W K8 B el R, T AP iR, R R AR 7 T2 TR 45 4y B
B ARBZ B mERN 8 m, UK, L& T
( Sapindus mukorossi) F1 RA& (Ailanthus altissima) K
T A I EARZ R 4.5 m, FEA /D

TR /N T R D N E L R AR A BT A

7] RV A 7 5 A 2 W R BB — | DLk A G B
L1 55 % B Bk ( Dryopteris erythrosora) N 3,

(4) EHRETE

O3 TR AT RN TR A RRER B
TEARZVPEI RN 6.5 m, TR AEA BFHE FMR B A
W AR s BEARZ - 2 8 B 2.5 m, /DR 1%
F/NIE L BTG 3 BE 25, () I )2 A 53 A BB 4 4
g 1 2 2 5 AR JE AT R SR BT WG B B 4K 0 R T
A A ( Peucedanum japonicum ) 55

(5) Er s

RV B oy A T AR BOR JU AR I e AT 3
DO JE AR TE A e oy B A T 3R PR, R

BRI, FEREZE W, TR Z PSR 5
m, ¥ 4 A ¥ W ( Broussonetia papyrifera ) . H 18
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& ] Legend

. REERERES Cinnamomum japonicum

community

. KW REVE Celtis sinensis community

‘ LLREREVE Machilus thunbergii community . Y HIAHEHE Euonymus maackii community
‘ INM-Lg yIREY Li gustrum quihoui communityA B A Mallotus tenuifolius community
‘ JRBREEYE Quercus acutissima community A\H BRI % Zanthoxylum ailanthoides~

Eurya japonica community

K EH R Cyclobalanopsis glauca community

0 50 100m

K1 R 140 MEREA% K 13 A4S S SR e v

Fig. 1 Distribution of 140 vegetation grids and 13 typical plant communities on Dajinshan Island
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H 5 &M 8 MR A2 #k Evergreen and deciduous broad-leaved mixed forest
N G+ B R RE Y% Ligustrum quihoui+Mallotus tenuifolius community /
H XBR+EFAAREYE Cyclobalanopsis glaucat Mallotus tenuifolius community
& i@ #k Deciduous broad-leaved forest L
MR- 44/ AWM EM Eurya japonica—Ardisiajaponica/ Zanthoxylum ailanthoides+Celtis sinensis association
MR- B L/ 22 S AR+ 85 K BEM Cudrania tricuspidata—Commelina communis / Euonymus maackii+Pistacia chinensis association
I SEAEREE Quarcus acutissima community # Wt it A Deciduous shrubland
B &KV Dalbergia hupeana community - /N TREYE Rosa cymose community
B 5 AR Mallotus tenuifolius community B ok Y% i IR A2 #E M\ Evergreen and deciduous broad-leaved mixed shrubland

Lyttt

/////

P s

4+ % Mallotus tenuifolius+Pittosporum tobira communit
W 5% @M Ak Evergreen broad-leaved forest P4 R B i i N Y

= KIRRRES Cyclobalanopsis glauca community
B 5 k%% Cinnamomum japonicum community %M Grassland
LK BEY% Machilus thunbergii community

B e 9% Ginnamomum camphoracommunity

H sk i@ Evergreen broad-leaved shrubland
B & H#EY% Pittosporum tobira community
I

0
FATEEREYE Miscanthus flori dulus community
I e AR ¥ Calystegia soldanella community

1
100 200 400 m

P B R A Rk

Number represents contour line in the vegetation map.

K2 Rl B mpe Rl
Fig. 2 Vegetation types of Dajinshan Island
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