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Characteristics and species diversity of typical forest community in
Dalian island of Pingtan, Fujian, China

HE Yaqin, ZENG Jiyi, CHEN Guojie, XIAO Jihong & DENG Chuanyuan
College of Landscape Agriculture, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract To determine the characteristics and ecological significance of a typical forest community of Dalian
Island in Pingtan and provide a reference for the regeneration and succession, restoration and sustainable
development of forest vegetation, in this study, field sampling was conducted to investigate the vegetation
types, species composition, floristic characteristics, plant functional traits, and species diversity of the typical
forest community. Redundancy analysis was used to analyze the correlation between species diversity and
environmental factors. The results were as follows: (1) A total of 178 species of vascular plants belonging to 151
genera and 65 families were found in 18 quadrats. The R/T values of family and genera were 3.1 and 2.1 in seed
plants, respectively, which were mainly composed of tropical elements with outstanding tropical properties. (2)
Nano-phanerophytes (35.53%) and therophytes (25.75%) were prevalent among the vegetation. In terms of leaf
characteristics, microphyll (67.66%), papery leaf (45.51%), simple leaf (85.03%), non-entire leaf (52.69%), pilous
leaf (54.49%), and fallen leaf (67.66%) occupied the dominant position. The achene and mini fruit accounted for
19.76% and 83.23% of total plants on the island, respectively. The main dispersal mode of island plants tended to
be zoochory (44.91%) and anemochory (31.14%). (3) Group average clustering was used to divide the vegetation
in the study area, and it consisted of four formation types and ten association types. (4) The diversity of different
plant communities was in following order of Form. Acacia confusa + Casuarina equisetifolia > Form. Acacia
confusa > Form. Pinus thunbergii + Acacia confusa > Form. Casuarina equisetifolia. The Simpson dominance
index, Patrick richness index, and Shannon-Wiener diversity index in the herb layer and shrub layer of each plant
community were all higher than that of the tree layer. (5) The redundancy analysis ordination showed that total
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soil phosphorus, total soil potassium, alkaline hydrolyzable nitrogen, and soil pH value (P < 0.05) were the main
environmental factors affecting the diversity of forest communities in the study area. These factors explained
were 56.90% of the variation, while the remaining 43.10% was due to unknown environmental factors and human
interference factors affecting the diversity of forest communities. To adapt to the harsh environment caused by
strong winds, drought, strong radiation, and poor soil quality on Dalian island, the functional traits of island plants
showed the characteristics of enhanced adaptability, reproductive ability, and dispersal ability. The diversity indices
for different vegetation types and communities in different layers were different, which was mainly affected by total
soil phosphorus, total soil potassium, alkaline hydrolyzable nitrogen contents, and soil pH value.
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Table 1 General information of the sampling plots
FEH g 5 2 i R W Wil ks R B
Plots No. Longitude (a/°) Latitude (B/°) Elevation (h/m) Slope (6/°) Slope aspect  Slope position ~ Wind factor
D1 119°42'39.03" 25°38'58.10" 156.9 26.6 N Us Ws
D2 119°42'11.58" 25°38'40.04" 40.2 31.6 ES Ds Ls
D3 119°42'14.25" 25°38'31.01" 27.6 85183 WS Ds Ws
D4 119°42'39.46" 25°38'57.27" 172.9 41.2 N Us Ws
D5 119°42'41.41" 25°38'55.95" 190.2 42.0 N Us Ws
D6 119°42'44 64" 25°39'32.58" 40.4 25.2 WS Ds Ws
D7 119°42'44.70" 25°39'34.16" 68.2 27.8 WS Ms Ws
D8 119°42'42.27" 25°39'38.68" 98.7 5.3 WS Ms Ws
D9 119°42'38.37" 25°39'34.40" 68.4 17.6 EN Ms Ls
D10 119°42'44.87" 25°39'42.13" 73.6 16.4 WS Ms Ws
D11 119°42'42.24" 25°39'39.85" 70.3 12.3 EN Ms Ls
D12 119°41'36.13" 25°38'57.51" 192.7 13.8 WN Us Ws
D13 119°41'33.82" 25°38'52.46" 178.6 14.8 WN Us Ws
D14 119°41'24.88" 25°38'52.46" 177.4 13.0 S Us Ls
D15 119°40'25.38" 25°39'31.31" 63.5 34.8 EN Ms Ws
D16 119°40'17.11" 25°39'8.97" 45.7 40.7 ES Ds Ws
D17 119°40'18.33" 25°39'5.73" 26.6 4.0 ES Ds Ws
D18 119°40'20.06" 25°39'8.36" 28.7 9.8 E Ds Ws

E: ¥ S: madl; We Ul N: dbdi; ES: ZREgHE; EN: ARAbdE; WS: PR WN: Pkl Us: B3 Ms: Hill; Ds: R Va: 2385 Ws: 10X Ls: 35 XK.
E: East slope; S: South slope; W: West slope; N: North slope; ES: Southeast slope; EN: Northeast slope; WS: Southwest slope; WN: Northwest
slope; Us: Upslope; Ms: Midslope; Ds: Downslope; Va: Valley; Ws: Windward slope; Ls: Leeward slope.
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Table 2 Statistics of plant families in Dalian Island

2.3 BEEMFEAIEIINRE AR
Xt K 2k 18 I 4 1 A R 167 Rl R TR 111154
PR BEAT Go it 0 #r, 45 R K3, hiaR3arm, wAEKE B, ok
SRR KL, 5EMEN53.29%. WETERE,
DA /N O ZERE AR — SEAE R N T, 4300 i L 36.53%
25.75%, X —# GRS R, B2 KBS AL IEEY). EY
BER R REE< 5 miiEY) K (75.45%) . BT IX LA
FHAEREYI N F (50.90%) , KUK HHAEY) (31.14%) « HI2E
Y (17.96%) . FEMPEIR E, DUNRIH 405, B 4
Gt AR TSRS, 20 E R A 67.66%,
45.51%, 85.03%, 52.69%, 54.49%, 67.66%. fEHACH L,
WX SEHPTES-TH () TFIEAED) & L e my (44.91%) . 7E &
TR AL ] b, TEIAFE 4 H UL B KO B 5 H R,
NA1.32%. (ERTA T T, AR A SR R
BIXTHEER A, HHEANT0.66%. S-Sz A/NARH H
(139F) (ALK #A, o bl ik 83.23%. A4 4% 7 X F Zid ik
SR FIRAL 4, 1 L SR 58 76.05%.
2.4 EYEELE, MMM SRR TFRMEXM
241 EVEELBRS O WRETEASE T HEE, B
RAv[H, TR ZMAFA QIR KRS, B, EARZ
MBS 2 M AR MBI T (Elaeagnus oldhamii
Maximowicz) . k1l i, 42T [Dodonaea viscosa (L.)
Jacq.)5, FIAREALARG VRE R REMEE B A AR, SR
P TR K G5 S I R 2 B AT R T, AR SR 3
gE R HI KR (ED , R A, R B o 220, K
KGR S R4 B o e 2, B Se R o AR IRR S B &R, BV
J7D16-D18, Hik A EH B+ AR RER, HFE ) D2-D3.
D13, MR FE B o150, i — D BN + A B R (H)

£l Family J& Genus
X S B 124 i ditk
Distribution type Number Per((l‘,aelg}:?ge Number Per((;)e/[’]/ﬁ)age
1 {547 Cosmopolitan 20 — 18 —
2 12 #3431 Pantropic 21 56.76 49 39.20
2B PRV AN Hrs 5 9 Trop. As.-Australasia and Trop. Amer. 1 2.70 — —
22387 P —F4A1 AE P -His 52 9 Trop. As.-Trop. Afr-Trop. Amer. — — 2 1.60
2SDAFG Bk N 3 1992 #4F Pantropic especially S. Hemisphere 4 10.81 — —
3 M AT B LRI04 Trop. As. & Trop. Amer. disjuncted 2 5.41 6 4.80
4 [Hi A4 OW Trop. — — 12 9.60
ARG AEPNAR o ] Wl e B A ‘ . _ 1 0.80
Trop. As. & Trop. Afr. & Trop. Australasia disjuncted or dispersed :

5 # P & i K P Trop. As. to Trop. Australasia Oceania 2 5.41 8 6.40
6 i & #irJE YN Trop. As. to Trop. Afr. — — 4 3.20
6drgdE (EZ LU /) S. Afr. (chiefly Cape) 1 2.70 — —
7 #AFEI Trop. As. — — 2 1.60

/Nt Trop. Total 31 83.78 84 67.20
8 b N. Temp. 3 8.11 15 12.00
8-4-{ i A g il i (6] 7 224 N. Temp. & S. Temp. 2 5.41 1 0.80
9 R M AL SE[E] Wi 734 E. As. & N. Amer. disjuncted — — 6 4.80
10 [H1H i 7 Temp. Eurasia — — 5 4.00
10-14 i X, B FEIE (EhiE) AR LB 74341 Medit. to W. As. (or C. As.) & E. As. disjuncted — — 3 2.40
10-3KK Al g Ak ] Wi 4347 Eurasia & S. Afr. disjuncted — — 1 0.80
12 Mo i IX ., PEIE 22 F Medit. & W. to C. As. — — 2 1.60
14 RV E. As. 1 2.70 6 4.80
14-2(14SJ)H [E £ HA China-Japan — — 1 0.80
it /Mt Temp. Total 6 16.22 40 32.00

15 H1[H454 Endemic to China — — 1 0.80
41t Total 57 100.00 143 100.00
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Table 3 Statistics of plant functional traits in Dalian island
L5 L5
Thfg R Byl Species TRe R 5 Species
Functional trait Style percentage Functional traits Style percentage
(PI%) (PI%)
F* A Arbor 9 (5.39) # 3 Capsule 26 (15.57)
H KA #EA Shrub 60 (35.93) JE 4 Achene 33 (19.76)
Growth form ‘A< Herb 89 (53.29) £ Drupe 16 (9.58)
JiEA Climber 9 (5.39) HH Berry 29 (17.37)
KA &AL 2 HEY) Mega-phanerophyte — FHL Caryopsis 14 (8.38)
R 37 2 ) Meso-phanerophyte 9 (5.39) 1258 Nut 9 (5.39)
/NAY 7 2E A Micro-phanerophyte 15 (8.98) fitl S Utride 9 (5.39)
/N A ZERE Y Nano-phanerophyte 61 (36.53) 4 Legume 7 (4.19)
Hi 12 4% Chamaephytes 10 (5.99) 714t Schizocarp 7 (4.19)
. LT 2F 484 Hemicryptophyte 13 (7.78) HZE Follicle 4 (2.40)
LE-'EL FaZE %) Cryptophyte 7 (4.19) R4 H Aggregate 3 (1.80)
ife form o ) ) . )
BEA 2L Epiphytes and liana 9 (5.39) g FEAE R Multiple fruit 3(1.80)
—4EE MY Therophyte 43 (25.75) Frjﬁ type % Cystocarp 2 (1.20)
figHH- Leptopyhll 2 (1.20) BRI Cone 2 (1.20)
i Nanopyhll 18 (10.78) 345 Pome 2 (1.20)
/A4 Micropyhll 113 (67.66) fE Silique 1(0.60)
2% 7l Mesopyhll 28 (16.77) R 8 Minimal fruit 139 (83.23)
Leaf area J I Macropyhll 6859 |y JVELSE Small fruit 16 (9.58)
4% Papery 76 (45.51) Frjikt size Hp AL Medium fruit 5(2.99)
LiJf Herbaceous 1(18.56) KR Large fruit 7 (4.19)
R ¥ )7 Leathery 46 (27.54) F¥E % Zoochore 75 (44.91)
Leaf quality Wi Fleshy 7 (4.19) A% 4% Anemochory 52 (31.14)
55 Membranous 7 (4.19) &4 77 30 JKA% 3% Hydrochory 14 (8.38)
-7 Pl Simple leaf 142 (85.03) | Dispersal mode 4 4£ 4% Autologous spread 9 (5.39)
Leaf type &+ Compound leaf 25 (14.97) A J1#£# Anthropochory 17 (10.18)
2% A=20t Entire leaf 79 (47.31) VB E e K <5 126 (75.45)
Leaf margin 4k 44 Non-entire leaf 88 (52.69) |Potential maximum  5-10 15 (8.98)
4 145 % Pilous leaf 91 (54.49) |height (h/m) > 10 26 (15.57)
Leaf coat I 7 E Non-pilous leaf 76 (45.51) . Early 54 (32.34)
I A 3 E 4k Evergreen leaf 54 (32.34) ﬁﬁi}iing stage 7 Middle 75 (44.91)
Leaf life cycle  J&i Fallen leaf 113 (67.66) i Late 38 (22.75)
ez PATEEY) Heliophilous plants 85 (50.90) " Jii Short 39 (23.35)
Tolerance to 1 #Hi%) Neutral plants 52 (31.14) ﬁﬁirm ;j;ljjran on 'l Middle 59 (35.33)
light 444 Shade tolerant plants 30 (17.96) K Long 69 (41.32)
T WK E 5 F 3 ST RE U A TR R R DL SRR R 4 431 KRR L
Sample number Euclidean distance »”
erumber e e HARRHER G K7
D17l ' ' ! : : 242 EYMHEEYMSHEMSTMERFRIMEXM R
312 VA AR G T 18N Ty B VS AR K % )2 e W R 2 e 4R
D2 H (% Patrick¥: & £ 45 4. Simpsonfh # % #5 %L, Shannon-
13 Wiener % [ 1154, PielousssySIREAEH0) A5, e84 12
B‘:’o Frb, VERBERE AR Simpsontlt 34 EZ 15 %, Patrick £ &
o1 — HE 450, Shannon-Wiener % REVE 36 504 8 1 R J7 O 75 A
D15 =, X AR B R A T AT 2 R R B it i L AR
D12 \ v ) "
D12 l KRR SR LS, 1 RBSR TR, AL A
D1 JFR S HE R [ Patrick=F- & FE 45 % (13.9) . Simpsonflt % #i5#t
. N . .
D4 (0.75) « Shannon-WienerZ £ PEF5 41 (1.95) | PielouJ %]
o | BERRHE 0.79) B TSRS, AHRHTHE 0% FEVE IR
D7 - K.
D8 XTA8AFE T I 2 Rt HR 4 CRLHEFE T B AR & 2

D5
B REBEYREETIRARE.
Fig. 1 The group average clustering diagram of plant
communities in Dalian Island.

£ 7D10-D11. D15) F& B HER (AIF D1, D4-D9.
D12. D14) %4 2k, TR M 25 FLRN ST bl & 15500, BURK
RIEE 7.5, BT X8 ML R 70 N10 BN (R5) . X T

FrifiShannon-Wiener % £ 4 45 4. Patrick= & J¥ #§ L.
Simpsonflt %% & ¥ Fl Pielouds) 51 6 50 FIFREL KT (5
MR HIER FMEANA NI ) 3E1TRDAS . 45

F 2. RDASHT i i H 44 2 35 52 ”I’]%ﬂ”%ﬁ@ﬁ’]ﬂf‘cl
F (P <0.05, ol HEes (TP . B2 (TK . -
BpHEA AR (AND , LA STRHERZ . BIREIEN
Shannon-Wiener% #: 1% 5 $. Patrick=2 & J¥ 8%, Simpson
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Table 4 The species diversity index and characteristics of vegetation in Dalian Island

e : HEE Fink BERZRENE BEVE 442 K 2 REE
o . e 3aFh /) T " =IRZ
S}H;ﬂﬁe IE: /gr Domj}ij\jant Im\;;gljgnt épf;%s Species diversity Diversity of different layers
number Y species (IV/%) number H J R D H J R D
TrAE Treelayer &iEHHE Acacia confusa 60.15 42 093 067 4 056
D1 J#AKJZ Shrub layer it Eurya emarginata 37.78 65 208 074 17 0.82
N e 1.55 075 9.3 0.70
HARJZ Herb layer #i{5 % Scutellaria indica 14.57 10 231 097 11 0.89
TeARJz: Tree layer  KJFR# Casuarina equisetifolia 50.42 26 118 056 8 0.53
D2 J#AJZ Shrublayer %# Rubus hirsutus 12.27 58 191 071 143 o072 239 081 19 088
A2 Herb layer %4tEE Bidens pilosa 12.00 21 ' ’ ' ’ 299 095 23 0094
TR Treelayer &M Acacia confusa 43.54 6 160 089 6 0.77
D3 #KJZ Shrub layer & #HHIT Elaeagnus oldhamii 1517 5) 219 089 146 085 249 086 18 0.0
HAJZ Herb layer 1% Miscanthus sinensis 11.79 25 ' ' ' ' 323 094 31 095
TrARJZE Treelayer &AL Acacia confusa 51.62 40 057 083 2 0.39
D4  #KJZ Shrublayer {4 Eurya emarginata 24.81 36 246 081 21 0.89
g e . 1.58 0.85 109 0.65
WAJZ Herb layer 4 EYSMEE Ischaemum ciliare 14.73 15 278 096 18 0.93
TEARJE Treelayer &M Acacia confusa 49.57 28 105 095 3 0.63
D5 iEAKJZ Shrub layer ¥+ Eurya emarginata 14.99 44 241 0.81 20 0.88
O e 1.73 091 101 0.76
EIAZ Herb layer fitl %S Carex scabrifolia 21.65 10 240 0.94 13 0.89
Te K2 Tree layer &i5AHE Acacia confusa 77.82 51 036 022 5 0.14
D6 #EAJZ Shrub layer #GT Gardenia jasminoides 12.38 69 141 055 113 051 249 081 22 0.88
HAZ Herb layer 2 55 Carex scabrifolia 14.34 10 ' ' ' ' 241 097 11 0.90
TR Treelayer G Acacia confusa 71.22 84 069 038 6 0.31
D7 #KJZ Shrub layer 1t Gardenia jasminoides 9.15 59 252 0.80 23 0.90
L e 1.57 062 12.3 0.61
TERJZ Herb layer fiitZE % Carex scabrifolia 16.79 12 236 0.95 12 0.90
TeKZ Tree layer &VEHHIE Acacia confusa 50.93 28 118  0.61 7 0.60
D8  #AKJZ Shrub layer & Eurya emarginata 25.55 50 188 074 144 o075 270 082 28 090
HRJZE Herb layer 4977 #R Cynodon dactylon 15.12 20 ' ' ' ' 240 0.96 11 0.90
TeARJE Treelayer G Acacia confusa 85.11 35 039 035 3 0.19
D9 #EARJE Shrub layer 4 AT Elaeagnus oldhamii 16.15 38 276 0.85 26 0.92
) i 1.51 062 119 0.55
HiRJZ Herb layer 9415 Bidens pilosa 16.30 23 242 0.94 13 0.90
Te K2 Tree layer 424 Pinus thunbergii 59.54 153 042 030 4 019
D10 #EAKJE Shrub layer {44 Eurya emarginata 24.89 138 y 247 078 24 0.89
e R . 1.50 057 13.2 0.55
HKJZ Herb layer Hi%tHE Bidens pilosa 16.13 30 275 092 20 0.92
TFARJE Treelayer HAa Pinus thunbergii 58.82 136 048 034 4 024
D11 #EKJZ Shrub layer ¥+ Eurya emarginata 18.81 32 276 0.85 26 0.92
165 061 144 0.58
HiRJZ Herb layer 417 4R Cynodon dactylon 16.24 40 292 0.93 23 0.93
Te K2 Treelayer &VE5HHE Acacia confusa 75.45 15 069 099 2 049
D12  j#AKJZ Shrub layer XKL i Casearia glomerata 22.53 40 164 092 119 o069 244 078 23 086
B Herb layer  Y%# Bidens pilosa 14.65 35 ' ’ ' ' 279 093 20 0.93
TrAKRJZE Tree layer K% Casuarina equisetifolia 52.31 20 071 064 3 043
D13 #EAZE Shrub layer #1124 Alpinia zerumbet 18.12 17 278 086 25 0.92
| X 1.76 077 12.8 0.68
HiKJZE Herb layer 945 Bidens pilosa 11.75 15 287 0.97 19 0.94
T*ARJZ Tree layer &I Acacia confusa 49.76 31 143 079 7 072
D14  §#AKJZ Shrub layer #filliZ Alpinia zerumbet 22.85 35 235 085 16 0.88
e R - 199 083 127 0.81
HARJE Herb layer 5415 Bidens pilosa 15..89 22 284 092 22 0093
FrRE Tree layer 44 Pinus thunbergii 54.42 47 032 046 2 017
D15 ##AJZ Shrub layer %=%T Dodonaea viscosa 16.15 76 250 0.83 20 0.89
. » 1.51 067 11.6 0.54
HiKJZ Herb layer 4FEHSME . Ischaemum ciliare 9.90 15 299 0.95 23 0.94
TeARJZ Treelayer KRk Casuarina equisetifolia 78.62 60 014 0.21 2 0.06
D16 #EAKJZ Shrub layer % 5T Dodonaea viscosa 16.55 86 129 054 94 04 232 080 18 084
®AJZ Herb layer 1% Miscanthus sinensis 13.03 9 ’ ’ ’ ’ 260 096 15 0.91
TrKJZE Tree layer K& Casuarina equisetifolia 78.03 58 017 015 3 0.07
D17 #KJZ Shrublayer E#t Rt Urena lobata 20.30 55 0.50 220 079 16 0.84
1.26 9.1 0.47
HARJE Herb layer 4% 4 Cynodon dactylon 12.32 19 255 094 14 0.91
TeARJE Treelayer KRk Casuarina equisetifolia 100.00 28 0 - 10
D18 iEAJZ Shrub layer K%K it Urena lobata 16.76 43 227 077 19 0.83
X 113 042 84 0.43
B Herb layer  Ji%f {2 Cynodon dactylon 17.00 16 223 093 11 0.88

H: Shannon-Wiener#&#1: J,,: Pielous{&#; R: Patricki§%: D: Simpsonf&#t.
H: Shannon-Wiener index; Jy,: Pielous index; R: Patrick index; D: Simpson index.

A EIE L. Pieloul S FEHRBMEEHL, 5HAEN
Shannon-Wiener% #t5 %, Patrick=F & £ {54, Simpson
AR E R IEA G, 5EARZ M Pielouty 2] FE TR E 2 7
MK LIEAWHES T, . EARZAEABEIE M Shannon-
WienerZ FEPEFE 2. Patrick¥ & fE #5 %, Simpsonfl # % 15
. PielouX) SIS iAo L3 pHE 5 5 A2 i) Pielou

B2 T H6 %, #EARJZ I Shannon-WienerZ ki 15 4. Patrick
FEIEIRE. Simpsonfh AE IR E MK, 5HFARE.
PR HEVE If1Shannon-WienerZ FEVE$E 4. Patrick== & 5 5 44
Simpsonflt A 541 Pieloud S E IR R IEM L, SHEAZ
Shannon-Wiener% Ff 1% f5 4. Patrickd: % % 5 %(. Simpson
LA B FR B R IR O, 5K )Z Pieloudy &) B Fa 05 TEAH G
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Table 5 Vegetation types in Dalian Island

T e [ FEN
Vegetation type Formation Association
%mgéﬁfﬁgﬁwtﬁﬁﬂ—@?ﬁfi Vel bath
N ss. Pinus thunbergii + Acacia confusa-Eurya emarginata + Melastoma malabathricum-
LB R IR AR SELPA - £ 95 LB Cynodon dactylon

Evergreen coniferous and
broad-leaved mixed forest

SRR
Evergreen broad-leaved
forest

B 2 o R PR AT AR
Evergreen broad-leaved

and degraded-leaves mixed

forest

JEXIALR TN

Degenerated-leaves forest

Form. Pinus thunbergii +
Acacia confusa

SIS ERER
Form. Acacia confusa

B EHARRE TR
Form. Acacia confusa +
Casuarina equisetifolia

ARIRHEHER
Form. Casuarina
equisetifolia

A+ BB R T TR L — 4R R

Ass. Pinus thunbergii + Acacia confusa-Dodonaea viscosa + Wikstroemia indica-
Ischaemum ciliare

B IR — hE A

Ass. Acacia confusa-Eurya emarginata-Scutellaria indica

AR A — BRAE I B - 1132 — S R REA

Ass. Acacia confusa-Casearia glomerata + Alpinia zerumbet-Bidens pilosa

B A+ — REHE R

Ass. Acacia confusa-Gardenia jasminoides-Carex scabrifolia

BV AR S AR AT — 0 T AR B

Ass. Acacia confusa-Eurya emarginata + Elaeagnus oldhamii-Cynodon dactylon

BV AR B A JRR B — BRAE M e — SRR

Ass. Acacia confusa + Casuarina equisetifolia-Casearia glomerata-Bidens pilosa
EVEAR B AR R — AR AT — TR

Ass. Acacia confusa + Casuarina equisetifolia-Elaeagnus oldhamii-Miscanthus sinensis
RIRHE — 4 T + MG — PR

Ass. Casuarina equisetifolia-Wikstroemia indica + Sageretia thea-Miscanthus sinensis
ARIBREE — AL RAE — AT B0 AR A

Ass. Casuarina equisetifolia-Urena lobata-Bidens pilosa + Cynodon dactylon
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Table 6 Diversity index and different plant communities in Dalian Island

T T

Types of plant community H J., R

T+ AR JZ Tree layer

#EAZ Shrub layer LAJZE Herb layer T Z 411 Species diversity

D H J, R D H J, R D H Jo, R D

ER+EEHBRR Form. Pinus

thunbergii + Acacia confusa 0.41 0.37 3.33 0.20 2.58 0.82 23.33 0.91 2.89 0.97 22.00 0.94 1.55 0.62 13.07 0.56
£V B 0.81 0.64 4.33 045 247 0.81 21.78 0.88 252 0.95 1456 091 165 0.75 11.61 0.67
Form. Acacia confusa ’ : : : : : : . - - . . . . . .
BIEAHEAARIEHE R Form. Acacia

confuse + Casuarina equisetifolia 116 0.70 567 0.58 2.55 0.84 20.67 0.90 3.03 0.95 24.33 094 195 0.79 139 0.75
MRS 010 012 2 0.38 2.26 0.79 17 0.84 2.46 0.94 13.33 0.90 1.23 049 897 045

Form. Casuarina equisetifolia

H: Shannon-Wienerig%1; Jg,: PieloustE%i; R: Patrickfi%{; D: Simpsontg4i.
H: Shannon-Wiener index; Js,: Pielous index; R: Patrick index; D: Simpson index.

Tl A 8 55 25 A 2l Shannon-Wiener £ FE 45 51, Patrick=:
IR, Simpsonfh AR B A K, STRERE. ¥
P HE 7% IShannon-Wiener 2 ¢ 1 541 Patrick¥= & £ 45 4.
Simpsonflt )% 1541, Pielout2)JZ 53 2 1IEM %, 5HAZ
I Pielou’) 2] B 48 £ 2 IEAH K.

RDAHEFE, L 4w, L4, LIEpHIE. Tk
AR R 25 By SR AR RIS R 2 AR R R B R T, 2L
[ ok P e 22 BE M ) S AR R 956.90%, 2 78 B H43.10% 1 &
HIPR 2R R T AE YT VE 0l 2 FE
I
31 REDHAARKBERENRGE L

T By AE B 25 IR, 5 403 P B b X PR A AR B, IR
A SR S R R, AR 7T R M ) AR KA S 201 28R HL % b
WEMWETERLN, 2B TR NAREE, S TiEER
IRZS Y, WA 2 % BB S o 5 %, T4 o Bk R
PRI E AR, 8RR 2 2 EARAE . TR UL SERE |, S HR
R ) P56 T AR 00 26, AR STk IR R, BER AN
oA 325 2 P R A 0 S B R E AT M R R A AT 2K T

CrRERE Y Y fF @S oy 2R, BT LA TS B O AR v AL,

MR GBS0 R —DE B KInE, ARCPIFAR
PR B DA S R o YRR 1 1 S5 AR 2 ) 20 I BE A RE VAN
ERR S TCTE AN B RR, VB AT SR A 2 R AU AR R B AR
NIRRT, B RS INEE TR, T 3B A 88 1 T
ARFAE, W5 R AR TR AR AR R, A5 T, AR
2% 25 % PO SR U U R, TR R OR R B
Tl KR B v 2 R YD) LA P Rl 23 D AR AL AR, TRV, B
TR G BRI b, QISR B MRy KR,

{52 i ASUAE &Iy v I A7 AR B I S IR AR, SRR K B
AR PR Z IR, DRIE, F7 A G 78 AR B8N I A b (0 3 9% 1)
EE T TN R 8P SRS XAl S SN S RIS (=)
TEAT BRI B R AR %, B SO R, K IR
BVEFH B TEVE IO R A 2 SR LA B S R AR AR B

BB AE D L RRAR S5 S A ) A VT IR B Y T B S
AT oK IR T 9 R0 5 25 P SETRE G ) 786 ML 90 2 BT 43 )
K93 R AR R AR, A7 R T 5% S5 S R 4 DX 59 T 40
I Al LA P R AL, AN TS (R R P S
AL A 3 FAEN, (H 28 S R0UW RURI I BYRFAE , A8 ST )
TR JBR B DA S T o )R VR P e R A B S DR AL AR,

T TS 5 725 R DA S o 14 9 ) o B 0 B 67 5 D G 2
HRK. ZE B RTIR, B TURE AR ) 4 (GRS . IR HEHE
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B2 #A5FEBERTFHITEDH. H: Shannon-Wienerfi #: J,:
Pielous#5#i; R: Patrick{i%4; D: Simpsonf&%t. T-H: 7K JZShannon-
Wienerf& #; T-J,,: 77 A ZPieloust&; T-R: 77 A JZPatrick$g $; T-D-
Fr K2 SimpsoniE¥i; S-H: # A= Shannon-Wienerfg 3; S-Jg,: #EA
JZPieloustt #i; S-R: # A2 Patrickis %; S-D: i A JZSimpsonis #i;
G-H: % ZShannon-Wienerfi #; G-J,,: %A= Pielousfi#: G-R:
FRJZPatrickfE4:; G-D: A JZ Simpsontg . TP: T34 TK: -4
A4 AN: TR
Fig. 2 Redundancy analysis of sample and environmental
factors. H: Shannon-Wiener index; J,,: Pielous index; R: Patrick
index; D: Simpson index. T-H: Tree layer Shannon-Wiener index; T-J,:
Tree layer Pielous index; T-R: Tree layer Patrick index; T-D: Tree layer
Simpson index; S-H: Shrub layer Shannon-Wiener index; S-Jg,: Shrub
layer Pielous index; S-R: Shrub layer Patrick index; S-D: Shrub layer
Simpson index; G-H: Grass layer Shannon-Wiener index; G-J,,: Grass
layer Pielous index; G-R: Grass layer Patrick index; G-D: Grass layer
Simpson index. TP: Soil total phosphorus; TK: Soil total potassium;
AN: Alkaline hydrolyzable nitrogen.

B WA, FRE G (P B ) B R R 75 ik g B
T AR R AN R o3 % = i e B 2 A 7], Bt Fe ke
AR R 2 tHAA BER A0 HEM (GRB) .

KGR B2 BN T PR A B, S50
TR, TARZEZ NN TAMERRIEF R, WEAZMEARZ L
RUFAEREY), R BN, TERTAWE AR, — AR L
P B R AR BT %0 SR TR A M
WeIRIE, i A A S e O, T — SF A AR 0 A B et R Ay
FIFIE B e I TEIE N R R BT R R IR E T S PR,
R AR R B G H RSO TS 8. R IR AR BRARAE
i, FEAR AN B AR b e O BT XM A — AR A A
FIEEARAY) S LA, AR AT SRR, SR A
T R 2 RS BTV B LU B, b P A DR A7 B e
FEHMBETE A LI K [Cyclobalanopsis glauca (Thunberg)
Oersted]. WRER (Distylium racemosum Sieb. et Zucc.) . &
}&[Cinnamomum camphora (L.) Pres|]&/y: (% 4 i bR i
¥, (LTI 2R AN AR # LSS 2R} (Fagaceae) « R RS
P, TR ARG AT 3 H R S Ak, TR
PLEZEL (Fagaceae) NEMILG, 1E KRB ARMIEE HOLHH
AT ARBEFL. TR, RIS 5 SR AR b i s Ao
o PP X, [ Castanopsis sclerophylla (Lindl. et Paxton)
Schottky]. Afif (Schima superba Gardn. et Champ.) 24347
3.2 REBABEXEYX AN IR 7 F e R

R RHEAETSENENX

F 58 M R RE ) 20 R, BRI REE 374, R R

56.92%, L& AR E 1284, (B E184.77%, 1l WK 4k
ST 78 X 45k A 420 ) - DAY 596 2R JF R, T A 7 M [ A
T R A X5 R E K 2 O S A A 4 e 2 R K
o118 2240920 (B B RLE 240, RARIS 16%, 7 B8 525 BHAIR
AR Th e MR OE L AR B A 0%, WA RHIE BiE A K
JIESRY B ARASRL - Th B IR i P 5, BF 90 X338 R A
RABHEY) 2 05 A [ H AR 5 1A 40 B 5L, BT A IX
355, 5 11 3 PN T i X TR o STV A 4% B bR DA S R A
B K228} (Magnoliaceae) S 94 4R BAF 4, 4§
TR, PR SR SR - R I L B (83.78%) 5-FE6
MRS (86.11%) P FE KI5 (81.82%) 0 FE
W5 BN (81.08%) VORI g ks B 4 Vi (76.36%) '
TREER (P> 0.05), FHE, KZRIEY& RIS
(67.20%) 5 FE6A T i RifE & (72.30%) P2 “FEKIS S
(69.6%) “7 PG IR B AVEH (62.82%) "R EE R (P
> 0.05) , XERTE KL S5 HAFEE DR —5 B )8
P PR TR, 4 A T AL ST B B A L A Ak
WX R 1B ) o 5 DX S A A I R AR . (H 2B T
BRI, FE6A T R 50 PR K 0 X ek 5 T
W7 AT F O R MR R b ER B IR R AR, T e A
T6 S5 B 5 PR G 2 B (86.11%) i 1 P i 15 5 4
Ju (76.36%) ", &5 K5, PIE#£UC0.05 (P =0.071,
XA R S S R S A O, PEeA KRR
B (IR EE15.8-51.8 m) . KSR B HF 7 X (FlE L
iF1£238.5 m) 5FEIFIER TR B LEEiE11434.6
) R TR T A A T B T G, A1 0 A O R T,
TR, G 2 04 BB 43 B R R BHE
B, PRI, #GE BHE &SRR, 54T X L, &
R, K BT X IR & A R R (83.78%)
B REFTITIIR ARG X E (7T1%) "9 R B L E R
X &} (69.67%) /'L B FIL R MEI XL (66.07%) (P <
0.05) , S5HEEIIERMRI XA (74.24%) I EFEZEZ R, K
S5 S0 90 XA ) 25 G A 8 (67.20%) 3 = Tl 3
L E R X RHE (50.29%) “O1 (P = 0.015) , T 5ITILIEE
RARAIX (57.59%) “O B 1 AR (1" X JE (60.82%) 7,
HEE L AR X B (63.09%) “IIL % 2 R HElix—45 5
75 S5RX. FIRT R LIRS ARG, 5
PR A D%, Pt L A A e B K T S s 2, Kl
I I 2 158 m. ST S IX R Hh 38 R 2y 5 1 B 1 ik
HIREERR R, ERE—DHIT.
Y 5 2 R R R, RIS R ThREVEIR®. A
TIF 92 K 25 15 A% MROREL W ALY 20 B 3T Th B MR 5 i 6 A T |
RSP R B, K& /MM A R S Em T
SPE6N LR (KRR, P =0.001), Ml Sk
BERTFEeN LERE SN (R, P =0.000), &
JR I A TR 6 T RO S (RS, P = 0.05),
FRMEES T FENLERESW (KTRK, P =
0.015) . HEMNX L& Py REPER B9 5) 5 RA K, KA HEZ 32 514
Tz FERMA=KRNOZ—, FE6A T RGBSl T
RAK R EE15.8-51.8 m) , AN, 5 1 ok 8 52 9 R
EIVE, TAKGSNEERES, TRXSRALEH K,
JE B S TR K, BHAS FLR A l, L  Hvsn FEE LU G e R g
By, BRI, 2B 3 PRAR 3 (1S [ b 2R AR A4 1 52 X
Jolp e R P B /N T 0 i B B, 3K T 0 Hb AR A 4 P 4 3
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Table 1 Chemical indicators of soil
FET1 95 K, EES AP SOM &% TN £ TP 48 TK WA AN A 3 AP A AK
Species number pH (wig kg™ (wig kg™) (PI%) (PI%) (PI%) (w/mg kg™) (w/img kg™) (w/mg kg™)
D1 4.5 1.0 57.0 0.324 0.045 1.93 265.5 8.8 176
D2 5.1 1.7 68.6 0.343 0.087 1.37 265.5 8.1 233
D3 6.1 0.4 371 0.193 0.125 1.51 175.7 311 113
D4 4.3 1.0 56.9 0.329 0.046 1.72 22841 9.5 150
D5 4.5 0.8 64.8 0.359 0.050 1.69 280.4 10.6 176
D6 4.3 1.2 111 0.596 0.067 1.01 381.4 16.6 193
D7 4.3 1.2 951 0.482 0.070 1.17 321.6 9.9 156
D8 5.3 0.9 95.0 0.441 0.056 1.38 325.3 7.8 210
D9 4.7 0.6 21.8 0.118 0.054 1.52 119.6 2.9 113
D10 5.3 1.6 91.3 0.296 0.055 1.64 243.0 6.7 153
D11 5.8 1.0 91.8 0.342 0.060 0.896 265.5 5.0 153
D12 5.2 0.05 13.5 0.088 0.045 1.11 82.3 41 180
D13 5.2 0.05 11.2 0.073 0.044 1.16 63.6 6.5 140
D14 7.9 1.8 275 0.155 0.036 1.08 130.9 9.7 532
D15 5.7 0.3 14.7 0.069 0.018 1.36 82.3 3.7 183
D16 6.1 0.7 9.39 0.044 0.021 1.71 48.6 2.2 136
D17 5.1 0.2 7.41 0.041 0.014 1.63 44.9 2.3 83
D18 5.8 0.4 9.57 0.046 0.015 1.85 48.6 3.2 57

S: Soluble salts; SOM: Soil organic matter; TN: Total Nitrogen; TP: Total phosphorus; TK: Total potassium; AN: Alkaline hydrolyzable
nitrogen; AP: Available phosphorus; AK: Available potassium.
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