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Species diversity and functional diversity of Acacia confusa Plantation Forest

community and its influencing factors on the islands in eastern Fujian
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Abstract; Acacia confusa is widely distributed in tropical and subtropical coastal regions and plays a significant role in
island ecosystems. This article took the Acacia confusa Plantation Foreston six islands in the Eastern Fujian area as the
research object. To analyze the impacts of environmental factors on species diversity and functional diversity within the
communities, as well as the relationships among them, this study employed correlation analysis, redundancy analysis,

multiple stepwise regression analyses and structural equation modeling based on community surveys. The results showed
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that; 1. The Shannon-Wiener diversity index (H) of species on Culu Island and the Pielou evenness index (J) of species
on Langqi Island were significantly lower than those on other islands. There was no significant difference between Simpson’s
diversity index (D) and Patrick’s richness index (R), but significant differences in the four functional diversity indices
among the six islands. 2. The functional richness index ( FRic) exhibited a significant positive correlation with four species
diversity indices; the Rao’s quadratic entropy index ( RaoQ) showed significant negative correlations with the Shannon
diversity index (H), Simpson diversity index (D), and Patrick richness index (R) of species. Additionally, there was a
significant negative correlation between the functional divergence index ( FDiv) and the Pielou’s evenness index (J).
Except for the functional richness index ( FRic), the fitting correlations between the other functional diversity indices and
the species diversity indices were all relatively weak. 3.Redundancy analysis indicated that six environmental factors—soil
total nitrogen, soil total phosphorus, altitude, slope aspect, crown density, and wind speed—had significant impacts on
species diversity indices (P< 0.05); five environmental factors, including soil total potassium, total content of water-
soluble salts, altitude, crown density, and distance from the coastline, significantly influenced functional diversity indices
(P<0.05). 4. The structural equation model revealed that soil factors such as pH and total potassium are significant factors
influencing species diversity and functional diversity in communities. Crown density is a crucial factor affecting community
diversity, with direct effects outweighing indirect effects. Mean annual precipitation directly affects species diversity, while
its impact on functional diversity is indirectly mediated through crown density and soil total potassium. In summary, there
are significant differences in the species diversity and functional diversity of Acacia confusa communities on different islands
in the Eastern Fujian area, which are jointly influenced by soil, topography, and climate factors. This study provides

theoretical support for the construction of island plantations and the conservation of biodiversity.
Key Words: eastern Fujian area; islands; Acacia confusa forest; species diversity; functional diversity
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R, R ZETTRAL B, 44F 7T—8 A2 B XUGE MR, M ZR T B #IW DA b Lok 2 P S XA A5/
R e W IR 5 Y L, B e TR 434m, WF S DX 0 SR ] . A B A A B B — ) B TR R PR
( Casuarina equisetifolia ) FIK% ( Eucalyptus robusta ) 7340 Fe)

2 MEEFZE

2.1 FEMRE S A

T 2021—2024 419 6—8 A SR HINE IR S XiEIn & R SR 8 3RIE & LA & V57 & R I8 5 6 R
R B 0 S VS AR RN TR B0 A0 XA T BV i A, FE DT SR Y A0 M T ak v A 3 B ), 3% 57 80 >
20mx20m 58 AHETRAMETT , 4 B AR T B LR 1, M7 4 ffiik 4 D EBRN SmxSm BHEARRE
J5 4 A b A EARBE S AT Imx Im BYFAAETT | [A] I 10 s IR AR )2 HE AR JZ R R A J2 4 — PR A A 1 ol
& Kte FRmAER SRR R
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Table 1 Basic information of each island

32 T/ km? ZH FEr o
Island Area Latitude and longitude Number
1§17 5 Haitan island (HT) 278.6 25°16'—25°44'N,119°32'—120°10'E 24
K555 Dalian island ( DL) 9.9 25°38'—25°40'N,119°39'—119°44'E 9
FRI 5 Langqi island (LQ) 94.0 26°04'—26°08'N,119°33'—119°41'E 14
HA ) Culu island ( CL) 16.7 26°08'—26°11'N,119°36'—119°40'E 12
PE7E S Xiyang island (XY) 7.9 26°29'—26°32'N,120°01'—120°04'E 12
V7 5 Fuying island (FY) 11.2 26°33'—26°36'N,120°70'—120°10'E 9

2.2 FEENTIE

W 735 17 A, 4G 4 A MR A 7,3 DNAURE -, 9 A T2 8 AR AR A BE ( Crown density,
CD ), MBS 354K (Altitude, AL) 3% (Slope, SL) 357 ( Slope aspect, SA) I 26 H0 5
AR TR (A4 AR B A GPS & (i AXC sk , 35 BE FI3E v i ok ARAR S B4 5%, AT B3, 2 B R %
B2 O R 1 AT AR MEAL . B R ZR BE B ( Distance from coastline, DC) % Google Earth [« Fr” T H
FREL, 2R FHAR TR T 5 Photoshop 43 M7 ki & BETSAREA BE )

SR A F4F #7 ( Mean annual temperature/°C., MAT ) Fl4E 3 [% 7K i ( Mean annual precipitation/mm,
MAP ) M [ 575 96 e S Rk 2 B v o0 https : //data.tpdc.ac.cn) B, K ( Wind speed/ (m/s) , WS) M EZHs
ERAGRFEAE 0 (hitp 2 // www. geodata.cn ) FRHL, T AREAEITE ArcGIS 10.6 i THEHL

SR TR AERE D7 00 £ B v 8 43 0 R AT BBORE A2 BBOR B R 15—20em 1 AR A H 34485 i
S SR E AR, AR IS ARG 100 B A 20 BEfE , 430 FRH 100g B FAR2EdR BRI, 9 T
A AR AR P A 1) B9 53 X 3R P rp pH (B (pH) /KIS PEER B (Total content of water-soluble
salt, S) .2 W (Total phosphorus, TP) . 4% ( Total potassium, TK) . 4% ( Total nitrogen, TN) .45 HLJ5T ( Soil
organic matter, SOM) 43 %58} ( Available phosphorus, AP) &4 ( Available potassium, AK) B % ( Alkaline
hydrolyzable nitrogen, AN) 3t 9 WHEARIEA TG (£ 2) . Hd MRS KRGS KM 5 3L ME RS HOR IR
FARGLEAL R Jemr T TR, BRSO A B i faffE3Et) Ehmpesd " i Bl ie 3, v 1 B R R
U £ + B ME USR0S A B R F SR,

2.3 YR IhRErERERE

I A A= FORE T H S A BE RIS W b ok 7 IR A RN SR IO 5G9 16 R MR FEAT AT (3%
3) 22 MR 5 g S A DA R A I, A (R R ) P AR AR P E R R s
4347 DX ST ) R BRAE P PR B4 4 ( Plant Trait Database, TRY v.6.0) %, Horb AMifa¥) 248 R0 T
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) AR i DX ) b s SMRAE I B SR A0 T ARV A, i A A RS | AR s AR S B 2 L

i E AR AR B RS (http . //www.iplant.cn/ias/ protlist ) A

Table 2 Average value of soil chemical indexes on different islands

®2 AEBRIBEAFERTHE

FE 4% Tndex 1355 HT K% DL R B LQ LA CL VYR XY T FY
14 pH 4.66+0.13 5.00+0.38 4.34+0.11 4.95+0.15 5.05+0.09 5.63+0.19
KRR B S/ (g/kg) 1.14+0.14 0.95+0.16 0.64+0.05 1.38+0.07 0.42+0.05 1.3920.12
4 TP/ (g/kg) 0.27+0.01 0.52+0.04 0.31+0.02 0.23+0.02 0.23£0.02 0.48+0.07
428 TK/ (g/kg) 2.66+0.24 15.23£1.05 8.03+1.45 7.63+0.95 29.91+0.66 2.24%0.15
4% TN/ (g/kg) 2.02+0.15 3.21£0.58 2.0420.17 1.62+0.19 1.54+0.07 1.36+0.17
FHHLFE SOM/ (g/kg) 38.76+2.77 60.29+11.65 46.91+3.91 33.40+2.47 29.57+1.80 24.81+2.92
H W AP/ (g/kg) 7.65+0.89 8.88+1.31 9.49+2.52 2.3920.22 1.06+0.14 5.39+1.33
AT AK/ (g/kg) 0.15+0.01 0.16+0.01 0.11+0.02 0.15+0.02 0.10+0.01 0.32+0.05
i AN/ (g/kg) 0.19+0.01 0.24+0.04 0.23+0.02 0.22+0.02 0.10£0.01 0.13+0.01

S KSR S

x3 HRERMEREELERE

Table 3 The traits selected for the study and data sources

Total content of water-soluble salt; TP ; 4% Total phosphorus; TK: 4=4f Total potassium;TN: 4% Total nitrogen; SOM : A ML
Soil organic malter;AP;ﬁ%{@i Available phosphnrus;AK;iEﬁT‘j’[%ﬁa Available potassium; AN A Alkaline hydrolyzable nitrogen

R PG e i) V6D S/
Traits Trait type Trait state Data sources
il . i e (AEHE)
Life form AR | — AR RUA 2 AR AR 3 AR ;4 HEAR 5 PR CR R
PRI BB L ASHbAE ) ;2 [ N ARk AT Y5 3 BSR4 AR (RREEYIE)
Origin ity (P ERPER)
Hb 3R 53 BE Y — . / K 7
Flocistic zonc PR S 1S 52 B A1 5 3 T 0 A 54 TP R CHp E R AR 53 A X A )
1 8% (0-0.25 em?) 52 I (0.25—2.25 em?) ;3.
frg& FRRE JNEIT (2.25—20.25 em?) ;4 AL (20.25—182.25 ﬁmgjﬁ*@m-
eaf level SIHb YA
em?) ;5 RIUI}(182.25—1642.25 em?)

nf _ A GrAEIE) |
Leaf texture Zﬁ@ﬁﬁ ! Q[U:rﬁ;Z Jﬁﬁﬁ:;?; Eﬁﬁ;‘l I’/%JB\%;S E%ﬁ ;’—:i’@.lﬁ]ﬁ
IR S B LRI 2 O R;3 HOR4 WEOR;S B (WEHEYE),
Flower color g 36 LR 7 Wik K UL AR SR A
LRAEL] i I (R ,
il flowering stage Sl HEIF R TFAERG H By, 112 i
FAEFE S “ (R YER) ,
Florescence Bl MIRAERBIAAEN  1—12 S R A

7
i A | KRR 2 SR TRY v.6.0

ollination mode
PR “ (EdERYEL) ,
Fruit pericarp type A LFR2 AR S R A
e I s . (AR ,
Fruit ripeningperiod EAdIERIET WY EEE R A6, 1—12 S
N GEREE R G2 G A TRY 6.0
HLFRBOR Prickly EHESE ALK CRAERAIE)  ToAbin
#EE Plant height LASERAE LIK N B S AR
i B Plant cover AERAE wi B H A S Hb R A
% J# Plant abundance AR e AMEEE S A
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24 YR Z AR R Z R

(1) WFh e

BEIE WP 2R MEFE 0% H Shannon-Wiener Z2 1438 %8 ( Shannon-Wiener diversity index, H) \Pielou ¥J%2]
F8H( Pielou evenness index, J) . Simpson 2 Ff4: #8 % ( Simpson diversity index, D) Fl Patrick =F & & +§ %
(Patrick richness index, R) ,TI&E AT .

Shannon-Winener ZHEVEFERL H=- i (PInP;)
Pielou B2 FEHR4K . ]:H/hl:Sl

Simpson ZAEMEFEEL . D=1- iPi ’
Patrick 45 JEHE4L. R=S B

K, S VIR PO | IR IARXT Z B, P, = N/N; N R BT A PR S RBCR R N RS @ AR AR
FEb @
(2) Uife ke
IR 2RI RE 3 F B8 80 ( Functional richness index, FRic) \ZIHEY 4] B 45 %X ( Functional evenness
index, FEve) ZRE/rI 48 40 ( Functional divergence index, FDiv) Rao YK +5 %% ( Rao’s quadratic entropy
index, RaoQ) , 1 AXUTF .
SFeci

UIReF & e AL FRic= &
C

P SFei e @ NIRR i 8 A A 2S00, R, DA REVE TR PEIR C SR AR RS AL

1 1
Y min=(PEW,,—) -

2 % S-1 S-1
YIRS FE R EL FEve = I
1 -
S-1

EW,
PEW. = o

i=lEWi
W, dist(7,j)

n,tn

AP 3K PEW JE 0 SO AR EW 9 B S JEALER, dist (4,7) WA @ A1 j AR ERIE RS, n, /R W A 4
A%CH

8d+dG
8|d|+dG

TR B AR (FDiv) FDiv=

8d = ZP x (dG, - dG)

Xh dG R RKICHE 46 ;E%%WM:EAEEEEﬁ&;E’Ji’J{E Sl d | 2%t 6d T B U 88 25 4 X B A5, PR oS
AURRIARS 2

Rao —YJHHE 4L RaoQ Z Z dpip;
KA, p R TS B RS ARE Y A
2.5 BEAb R

K H Excel 2022 i1 AEYIVE S 555 2 DLIMZBLE R 4.2.3 THEHER 2% 1 Spearman £ 7
B, >R SPSS 26.0 #E 475K 2R 77 24381 . Duncan 2 8 HLE FZE A [M1H 5087, 2R FH Canoco 5.0 #E47 70493 #T,
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K F AMOS 26.0 A4 #Z HAR 4 HTAR I 2T Adobe Illustrator 2023 HEAT,
3 ER54H

3.1 R A EAHE AR B R 2
V) 2 3 XN R 80 S AR TR E I, R RO 33T 105 B 282 i 404 i (358 R 4026847
Hr b7 ALY 85 B 256 J& 371 F, B T4 3 B 3 JE 4 Fh, 43 51 R BAL (Pinus thunbergii)  F5 FEFA ( Pinus
massoniana ) \ % ¥ ( Podocarpus macrophyllus ) FIAZA (- Cunninghamia lanceolata) , FRISFEY) 17 B 22 J& 29 (%
4) o SIS EMTE AR Z D IA 21 Ff FEARZHEY) 202 Fh, SRZAEY) 197 Fh, SEEIES o s B Y Rp
AR ML By A B
*4 BRESHEAIABEZNYHHAK

Table 4 The species composition of the Acacia confusa forest community

15 W THEY Angiosperms BF1EY) Gymnosperms JRISAEY) Preridophytes
Tand 7t [ i 7 [ # B A frr
Family Genus Species Family Genus Species Family Genus Species

W35 HT 61 141 177 1 1 2 10 12 15
K5 DL 53 96 116 1 1 1 4 6 8
U LQ 61 131 165 2 2 2 10 14 14
MM 8 CL 45 87 109 2 2 2 10 12
PEEE R XY 56 104 121 1 1 1 11 12
TS FY 44 96 118 0 0 0 4 4
ST Total 85 256 371 3 3 4 17 22 29

3.2 YRR R E R
ETEFH BRI R EY Shannon-Wiener Z2FEETEE0 H 5 Pielou WA EIEEL J eI S BIA A B EHE 2R

¥ 3571 a
%,é) ab a ab ab 20 |
éﬂE% ab 5 a a
H G b o= a
i £ 301 gz -= a a
%.2 & 215
5 - # & .
= R =
22 25+ =
] 2= 10
RS - 2 5 .
=1 B 3
2 & E &
58 20f @n E
= spo4 1
w
HT DL LQ CL XY FY HT DL LQ CL XY FY
09 a a

ab
08

0.7

Picloudy5J BE+E %k
Pielou’s evenness index
N
{ { -
o
Patrick 5 BEHE %
Patrick’s richness index
(98] B W
<) > 3
H T
o
fo+)
Dj ®
f)

L
T

Nl
(=]

0.6

HT DL LQ CL XY FY HT DL LQ CL XY FY
505 Island
1 AEEEETHEBENYM S
Fig.1 Species diversity of Acacia confusa communities on different islands

R/INE b RN R 5 22 7] 25 5 .38 (P<0.05) s HT: MHZ R DLy KR8 LQ: IRIES ;CL, MM & XY, TOrER FY. IF/ER
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(P<0.05) (1) , RZEHIPITH Shannon-Wiener ZAEVESE B H W35 i TRLM By 835 8 R ZR 8y DL 15 A
TR 5 0 Pielou BI5JREFR R T W35 TR S . GIEAHEIEA Y Simpson ZHEPESREL D M Patrick 5
JEFEEL R FER RGBT R ARAATE 35 25 53 (P>0.05) , W I i e (X H BRTE W 45 0 | B (I (2 Hh B e 3R
U5 5%
33 IRESARIE R H SR

SIS DII Y 4 D IREZHEVE R BUE AN R B YA AR W35 22 572 (P<0.05) (1 2) o RS i UIfE
PR SRR FRic WK TR KRGS (PO MR E & 1718 & i DI RE X 2] BE AR 4L FEve 235 8 T IR
8 IR I3 MDY A 5 5 R I A ZH R 23 5 RE 48 8 FDiv 8 254K T S & 092 18 &5 5 DU B 1Y Rao — IR 95 4K
RaoQ W E TRk By ML 5 MR 5

.

a 08 ab
% 40 a %5 a
2 g ab b
/= a 552';07 b
L . £40
Mﬁ a Jé’k(g
E2 0l g5
= »
o g ab %goﬁ
1 =}
R 53
3 . E]
= B =3 -
ol ==} 0.5
HT DL LQ CL XY FY HT DL LQ CL XY FY
*
ﬁ 1.0 % 30 + . ¢
<] 5 be
%%s ab a £ ab b ab
= 38 > al a
2 ab . aagiz325-
& 00 ab b 3 éa”‘E c
B2 097 ::Ez
(];'—o ~ g
BE ’ J5 50!
=2 g2
0.8 S5l
1 - *
HT DL LQ CL XY FY HT DL LQ CL XY FY

0 Island

2 TRBHAESHEHEHENIIESHEN

Fig.2 Functional diversity of Acacia confusa communities on different islands

3.4 YRS IIRESREERISCR

HEVE ZARTEIE B Y Spearman AHOC T (36 5) 3R M1, & BRI AWy Z2 AR PR 8 M0 [ 14 22 40 35 TE AR
J(P<0.01) , TIREXSIEHEEL FEve T BE ST BEH5 51 FDiv il Rao U FE AL RaoQ 2 I 5 B 35 IEHIDE (P<
0.05) . THRE+ & FEFEEL FRic 5 DU YRl ZHE P8 B0y 2 B3 IEAOC, TUREr 5 4K FDiv 545 Pielou
WIS EFR RN J AFAE 3 U OE (P<0.05) , Rao IRFEFE 4L RaoQ 5 Shannon-Wiener ZAEMEFE%L H |, Simpson £
FEVESR L D M Patrick 428 FEFE AL R S9A7 A0 25 (O SC , HAL D BE 2 R XS W R Z REPE R R0 2 18] T (2 2%
HRKR,

X & 13 TS RH SRR B YU Th ZAEERE BRI DD RE Z AR MERR G TER IS (R 6)  BRINAEF 5 FEF5 4L FRic
O, HRINREZAR ISR RS 4 D YR ZEVETE BCZ R B AR DG PE R B8 . D REF & B2 45 4L FRic 1 Shannon-
Wiener ZFEPEFEEL H Pielou 5] BEFEEL J M Simpson Z2HEMEFREL D A BRI AR SCHE: , B A5 7 R X S R e
$, 5 Patrick F- 5 BEFEEL R 8B BRL L5 B — IR Z TR
3.5 BN TXYRZ RGeS AR TERY MR

DCA SR R BV W) 22 B 1L 15 DI RE 22 RE M RIURE O 1 e KB B2 B 23331 O 1,42 R 0.16,, A I 36 B
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RDA ZePEREAHEATHER | 3853 TUAR T R AR TR AR MRS S R N T Z B 5E 2, e i 8 oS4 A
ZREERRA IR O 9 A AL A48 TR 4 M BEEREE I 7 3 AU I RIS A B 33t 17 A, BER
FhZHEPERY RDA w115 2 A9 20T RN 39.98% (K 3) . SR REKE (3R 7) i e h R I | 14
e EFARC B10) AR E MXUEE L 6 XA 22 R R 18 20 35 PR R R R BE I 1 (P<0.05) . HETRIIREZ A
PERY RDA i 2 fl9 20 HR R 23.33% (&1 4) , SR RP LI (R 7) Ui 6 Hh IR 4 Kis PR S|
ThEAk AR PR RE MR I 5 B B 3L 5 SR IHRES AR MR RO BBV R B BRI X 1 (P<0.05) .

x5 YWHMESHEMSIIEES MR Spearman 18X RIS

Table 5 Spearman correlation test between species diversity and functional diversity

bl S Thees he s Rao 1K ShannonWiener  Simpson Pielou
FEEL Index r;#‘ééﬂt X E#‘E’réﬁz LEERA SRR S H ZRMRE WS
FRic FEve FDiv RaoQ D J
UIREH &) BEHEEL FEve 0.064
Ie sy B 465X FDiv 0.041 0.232"
Rao - IRHEH8%K RaoQ -0.128 0.285* 0.484 **
Shannon-Wiener ZFEVERGEL H 0.587"* 0.195 -0.065 -0.239"
Simpson ZHEMEAREL D 0.462 ** 0.087 -0.167 -0.246" 0.908 **
Pielou Y57 484 J 0.266 " 0.189 -0.271" -0.114 0.799 ** 0.879**
Patrick F=& L% R 0.694 ** 0.154 -0.010 -0.361*" 0.811** 0.659 ** 0.481**

FRic: IREF 5 EHEEL Functional richness index; FEve : DJREY S 84X Functional evenness index; FDiv; DIRE/TE; 84X Functional divergence
index ; RaoQ ;: Rao —WKIHFE%L Rao’s quadratic entropy index; H : Shannon-Wiener 2 £ P8 % Shannon-Wiener diversity index; J: Pielou 3] %2] B 4§ %\
Pielou evenness index ;D ; Simpson LTS L Simpson diversity index;R ; Patrick 5 IS EL Patrick richness index; * P<0.05 *% P<0.01 *#** P<

0.001
F6 BEEINGESHIMEIRHMYT S HEEIERNXRUE
Table 6 Fitting the relationship between community functional diversity index and species diversity index

Urie 2 HEES R £ YR Z R R R WA T e

Functional diversity Species diversity Fitted equation

UIee T+ BEFE 4K FRic H y=7x107°x13.068 R*=0.6303
D y=0.0024x3.2024 R*=0.3658
J y=53.012x9.8382 R*=0.1354
R y=0.0525x2-2.494x+31.665 R*=0.5803

TIHeH)5) BEHR 4L FEve H y=0.5316x"1817 R*=0.0444
D ¥=0.0002x2-0.0024x+0.6485 R*=0.0093
J y=2.6928x%-3.9426x+2.0704 R?=0.0608
R y=0.4861x"078! R*=0.0344

IRESM L 5% FDiv H y=0.0447x*-0.2519x+1.2249 R?>=0.0213
D y=0.0005x2-0.0128x+0.9545 R?= 0.0581
J y=1.4927x2-2.5234x+1.9313 R?= 0.0891
R y=0.0001x%-0.0072x+0.9961 R*=0.0362

Rao Z KI5 4L RaoQ H y=2.041x2-13.916x+45.34 R?=0.0623
D y=0.0389x2-1.1661x+30.196 R?=0.0925
J y=1.4927x%-2.5234x+1.9313 R*=0.0891
R y=0.0037x2-0.4321x+32.933 R*=0.1375

HI T 7R AR PR B0 S B I 1 1Y Spearman *H?é@ﬁf%ﬂ( E5),YM ke H A D TR B EAZ AR A B N
T IR F N YIRS T 3R R R B2 AR A B G KBS PR BRI 5 R $5 BBk SZ AR A B FK S PR Rk 2
Ml Z Ah i 5K -4 pH B A, DIRE 2 FEEFE L FRic T2 2 LI 2B I ; FDiv 38 505 i3k A1 M4
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JE RGE AR B AR  RaoQ F8 8T 232 1 HEAT AT RE A L KM 2k | e Al | 1 3 kel A e ke

=

Wi 25 Vs P Rh AR TERITIRE 2 M

RN Horp BREEIN AR B RGE FIK Ve S SR L[R]3
F7 BEXMSHEEEINAEERTREFTRE
Table 7 Monte Carlo test for environmental factors significantly influencing diversity indices

EiEd BT fit R % P p

Index Environmental factors Explanation

YrFhZHEE CD 10.7 11.6 0.002 **

Species diversity WS 6.3 5.6 0.006 **
AL 4.5 3.7 0.022"
SA 3.8 3.6 0.036 "
TP 3.6 2.9 0.048 "
TN 3.4 3.1 0.048

i} E 25 B CD 6.3 5.7 0.002**

Functional diversity DC 3.6 3.1 0.026 "

S 2.9 2.7 0.028"

AL 3.3 2.7 0.042"
TK 3.1 2.5 0.046 "

CD . il Crown density; WS . XUi#E Wind speed;AL;‘f@T}i Altitude ; SA ; 3 [17] Slope aspect;DC:ﬂEﬁ%EE% Distance from coastline

0.6F 06 [ S
4
54 i be '
D > !
TP s !
R N
\‘\\\\ -V b S * h RaoQ
—~ W - S % K
S AN o E) o &CD
) AN e % DR et
< 9 B
5 | T W a "'
5 ™= EN ~ R FEve
4 |l \\ . i
1 S, e v
H \\\ p" 1
I \\\ TK ! FDiv
| \ '
1 \\ R :
v N\ FRic ¢
06} AL s ‘ -0.6 L. AL \
-0.6 0.8 -0.4 0.8
RDAL (23.09%) RDAT (14.44%)
B4 BEDRESHESHREEFHTRST

B3 HEYMSEESHRERFHIRIN

Fig.3 Redundancy analysis between community species diversity
and environmental factors

H : Shannon-Wiener Z # £ 45 1 Shannon-Wiener diversity index; J:
Pielou 34 2] & 3§ 1 Pielou evenness index; D : Simpson £ Ff 1 $5 %4
Simpson diversity index; R: Patrick F & B 48 ${ Patrick richness
index; CD: AR & Crown density; WS; X3 Wind speed; AL: ¥ 4k
Altitude ; SA : 3% 7] Slope aspect; TP ; 13 4= B Total phosphorus; TN
34 Total nitrogen

Fig.4 Redundancy analysis between community functional

diversity and environmental factors

FRic: THRES & FEHE 4L Functional richnessindex ; FEve : T BE ¥4 &) &
F8%X Functional evennessindex; FDiv: I fig 43 I J& 5 %% Functional
divergenceindex; RaoQ: Rao — K i § %X Rao’ s quadratic
entropyindex; DC ; i} B2 FH B Distance from coastline ; S : 7K ¥ PE SR
1 3¢ 4 £ Total

& i Total content of water-soluble salt; TK:

)

potassium

Oy b2 WY BRI DR X A WA 2 BRI E DI BE 2 REPE R 2 MR R AT 2 i ) X S A 5 200 %
A IE 3T (35 8) FIAS T BRI (18] 6.7) o EB 8 IR 34 v, DU 2 B8 B A A BRI A 7

XFHA 5

M, #5CR B 3 A%, 4343 M7 ( Principal Component Analysis, PCA) X DU 8 BEA T FELEAL R, 3 B4

(PCA 1) B A 86.12% 75 2 il HeR  REBUF HUARER 4 N WIFh ZHEMESR B, TIREZHEVESR AL FRic T FEve 7EAX

TR vh 210 2

K/
n

Wi PR 1, i B FDiv M1 RaoQ $8 80 ELIEHEAT 70, 45 RRWT, LI 1o

http ; //www.ecologica.cn

IS4
2

Wi 49y 7 22 4



5536 JAE = 45 4

Z
<
-0.02 AL Spearman's P
= <0.01
008 | o
e == (0.01—0.05
. |54
00| ~p
T Spearman's
DC — <02
G MAT e 0204
P2 ImMap mE =04
002 e
- pH Spearrlngn'sr
0.06 ’
s M
022 | 1p 0
-0.14
TK -0.5
™ - 10
SOM
Spearman’s P
% ap
05 * P<0.05
« |AK =% P<0.01
=% P<0.001
® AN

5 BEEUTSEM IS HESIREE FH Spearman 16X
Fig.5 Spearman correlation between community species diversity, functional diversity, and environmental factors
SL: 3% & Slope; MAT : 4E33i Mean annual temperature ; MAP ; 4E ][ 7K & Mean annual precipitation ; SOM ; A #/LJ5 Soil organic matter; AP . 45 %
Available phosphorus ; AK ; BAL# Available potassium; AN Bfif# % Alkaline hydrolyzable nitrogen

PEf) 2R R 8 pH 2R I RE AR PR R B L e 0 AR P RE RE A8 B4R I W B 2 AR R A D g
ZRENE, HUE A PR T AR T U0 R i XU AR P4 [ KR0S BT 2R O R | L PP AR S K B
AE B R A M b 2R PRI DRI, Xt DI 8 22 R 1) 52 ) 2 252 308 o 532 W0 11 PAD 38 0 - 8 e 0 ] 42 4 1
WRGE B R R 22 e | EL ST 22 R i R ) S A B R M D RE S AR PRI TN v | B R 2R
RE B W ) R Z2 R A RE T8 i 2 o KU | 838 pH R 36 RO (0] 42 1 P 5 3 ) Vg 3 0 5 R o) - 4
pH 1 - S A B [ 2 e Vs AR 1E

RS HEVHSHME DRSHEESHEEFHESTESDA

Table 8 Multiple stepwise regression analysis of species diversity, functional diversity, and environmental factors

$82K Index [71 9757 #2 Regression equation F R? P
Simpson ZFEHEFEEL D y=24.246-0.203XCD+7.688XTP 12.749 0.249 P<0.000 ***
Shannon-Wiener ZFEVEFEEL H  y=4.154-0.014XCD+1.076XTP-0.017xAP-0.108xpH 8.263 0.306 P<0.000***
Pielou Y5 484 J y=1.009-0.003xCD-0.052XWS—0.017xDC+0.007xSA+0.145XAN 8.918 0.376 P<0.000***
Patrick F= & B84 R y=76.88-0.357xCD-2.486xDC~2.997xpH+0.03 X AL 8.337 0.308 P<0.000***
VIR 3 BB 464X FDiv y=0.765+0.029x WS+0.001 xCD-0.005xSA 7.173 0.221 P<0.000 ***
Rao K46 4L RaoQ y=11.246+0.169xCD-0.138xTK 15.626 0.289 P<0.000***
4 itig

4.1 8 VS AR E Z AR TR
WIh AP SR S W v A 25 AR G B ZR IR AR E P 0 T B4R b, 1 o 2 A M K T B sy i 46 M i A2
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* P<0.05
** P<0.01

22=15111 df=14 P=02371

6 MEETEREMMESHEENERTEEE

Fig.6 Structural equation model of the relationship between environmental factors and species diversity

220 RIS 6 JREIE By i Vi s A 7 ) AR b DXV A v
T AR, I MR 2 . B0 AUE XY £ & RaoQ FDiv
S M) B R R G R, 2 85 T RRUBR K, 4 e Sk
B IX AR 4 DY Z R R RO S ORAE A BT
WIS ML 5 1Y Shannon-Wiener ZREVESE
BOH TE 5 P R, 95 S e A, AR L AR Al
IS ABARA T Al & | 2 FEAE A B 15 V5 AH R VR 7L
AR BRSO i HHE S R BRI R AR
HA B EI PR Shannon-Wiener Z #E Y% H
A, HRUE 5 () HA 3 D ZAEPEFR BOSART 3 51 5 i
5% ,3X I B85 Shannon-Wiener Z FEPEFE 4L H A% B 4§
B, YR FE 8 KT, Shannon-Wiener $5 4825
R T Pielow H51EHEEL J 2 10 5) *P<0.05 **P<0.01  22=10.024 df=11 P=0.528
FREE U 5 2B B 1) S O Pk A [ R B 1 R 42 5 e B7 FEETFEREINGE S A LT R
BT RN YA R IR 2 RS W A2 4E Ml Fis7 Structural equation model of the relationship between
LR A R AR R B B A S Tironmental factors and functional diversity
S WA R ) & IR L A A RV
RIS BRI

IR IR+ & BE 4K FRic S48 b i 4R A1 23 (B KIS, DI 6e 4315 BE 48 X FDiv 2 W Rl 4R 25 ] 434k
FERET0 ) ARBFIEH 4 AN IHREZREVETE BULE 6 M I [0 B A7 A6 38 25 5%, 3K ] RE SV 5 i B A AN T
FEAEGE IR R T AEAE 225, AN RIS B Ry AN [ (4 A A8 IR0 R0 5 4 A, 7 A Il ke 1) AR 286
b, B9 A e RS 2 Fe 4L, MU S SIS AR EEEVS FRic 1 FDiv $5 550 8 T oAt 5 881 ), iX —
R RE S Y 1w BRI G, o TR B A I 5 A Y B S DU 3R B ) G A 23 R BRI R )2
LR S35 N S 4 SR TR ) B A0 55, BE VR INFETE B Z R A PR = 0], P 5 i Dl e 2 A4
RaoQ F8EUFE 6 JEIE 5 i BAIK (HH =5 BE R4 R 8 TRGR/KE Ui POV & 1) 5 T8 AH R N Rl a8 72 53

0.25%

WS
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o P A A AR AL, BRI S A BV IEAL Tl AR i A v, X G RR R R R S BE AR A R A
7 R VAR R T B R ) BERR R J AR, Pl ) 54 5 R VR AU ARURE 5 DU 9 3 VS AR RE VR IO B ST BE R S T (H
1%, SEAHMAN, R IE e S AR TR R Y

R Z AR RE 2R MESC R BN L A, SIS ERE R Z RS0 FRic $850R1 FEve
RR B IEARSE 5 FDiv $5%0 RaoQ 5B S HUMSE, IX 0] RE AR By ZHRRIE S SCH 5, MRt ZHEPEIA S T
W == BE AN b o A 249 ) i BE A 5 TR, 1 D) RE 22 B 000 BT 4 3 R B PR S BE MR (EL Y 3 A R
B SN B RN 2R G O, P Ia] BT R 2 S R R AR R, (A T E R A
YL FESE R THRE T RE RR ARG M Ah 2 REME R 800 ok S B REMRIR A 22k (DI RE 5 B2/ )N THRETEAR
SR AR DURE R REARE FRic SRR AR R AR A OG  (EHARL A A A g il 2k ek B, AT
ANIEIRETS B0 R RO T A S8 2AR IR, Wb = BE A7 — 7 V1R R S Wl R 5 B i 8 A R #4  THT Rao —
UCHFE R RaoQ SRl =425 BEFR L R WA 35 SR ¢, W RESR PR D i B AR 55 47, BLIECRS [ Be 5 V5 AR R
PPk Z2 R L R AR RARES | W = 5 38 B 8 in el SR A S < SO A = s My b o B LAY A IR, DA T e A1
e HEME
4.2 YR ZAEERMIIREZHEE S IR EE N TR SC R

TRV (89 A2 2 Z2 R BAEE P 2R, 76/ NS B P 5 S 1 2 SR T A R U D g
PO 777 AR BRI B 15 VAR SEUMRRE % 2 R 152 3] e DR R foe = 25 JE R S i, 3T
REEFE M LEPE R R I L 6 IR A T — MR/ N RUE R 2 6] . 3% pH (B RN L 02 B i 7% £
FEPERY W8 R T, L5 pH e 5 AR ) B0 26K R FOR S WA R v AR, A 5 A A OG (P <
0.05) , ey Ao A B 5 ek 2 B R AL B B0 A O DI S AR 0 o5 00 B 20 1 s ) A 2507, AT R AR AR 9% 22
PESS L WK SR YR B BERR AR MR ST R R R AL FDiv ARG (P<0.05) R B Y R
FER T ZEIN -, R 2 5 BE B VAR TH e AT AR e A 0 A0 e 5 ) - 3 B T 5 0 ) i
RaoQ 54K, M RaoQ #5805 W)k 425 BEAEHL R FIZIRE /BB A58 FDiv SCR B (K 5) o e F2 2008 i 5
E IR RK G 6] He 5 A RE T AU A S R GE IR IR LAE Spearman AR G MRS 50 v 5 1 K 2 A MR
BOFTEHICR . B idad 2 + 3 pH (BRI T HEE Y Rh A1, 16 D RE 22 R D THI I 5548 P B2 A
RGH BRIV, 3L ) X DI BE AR I o AR 2 I 52 e VA B R ) AR v 22 R ) T B IR IR 1, il
PR LR BT AR 5 2 BN R S FE R TOA ST R K Ty AR v O B B e
S REVE AR BE ARSI RE KA 1 pH (A OGS A O S AR, AR |
AR 3 TE ARG, B Z BN U R R LRI R M G A AR 2R

UGN XU RIAF 23 [ K X 5 P AR BV 2R BRI, (ETUA 70T A Spearman J3Hr | 4F
oK ARl DIREZ RV TC EHOC R  TRait Jy RE Y v | AR 2 K ik R 4 R 52 e ) b 2 R, L
AR AR, R R T ) AR A TN 22 A A AR B 1R AR TR U M TR i — AR R A i 2
REMESS . I A R K S B I AP A 2 RE PR ), (ELPE R /K A g (i X 47249 Fe K X g o =
R AR T AR DX I Ay SR Y I A e XA AR R K R R R K 2 AR AL ]
PRI U] RO R T S VA R AR T b = g B RO . WA 2R R A TR DI REZ A
WREZ IR, G H 7 RERER s | AF P4 I ki el R v IS AT 86 R M98 e 0 19 ) 426 1 T, 2 0 52 Wi % 2 i
FEME 3T AR SR AR AT L R L S S G AR i T AR, AR v BE ORI AR R S FETUAR BT RN S A O
B rp KGR R 2 HEE D REZ RV O TEA S OG AR , RV — € 1Y KUEAT ] T A ) B v 22 R IR (5, i ]
AE S5 A (9 A4 A 61 L AE Spearman A}HT Y, KU T HEA R 20k A ROHE CHUBUCII Y O B3 SOREOG,
5, RO W ARG XU 1 AR K P 4 1 A K R ik S A W
A DL AR/ NBURL A E AR I A h R AR X T REJE B IS IS IS W R AR PE R D BE 2RI I By I

TR RIS A BE 2 5 WD 1 3 R WA A3 A T DG BRI 777 AR S T 8l 5 VS AR SN AR PR 2 L) 5 7
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AR Ry B — B TR YRl 38 BRI (217404 ), BEVS 8 B EE ORI THER)Z (202/404) FIHLAJZ
(197/404) , TETUASIHT \Spearman S AT A5 A4 7 REASE AL A7l A1 3 24 J2 B2 Wi FE 9 0 b 22 A P R ) B 22 B2 1)
BEENEF, WF5ERM AR A — @ W E N R F 8 5 2 B IEAR DGR M X A-Ja [, P e = & B
SRl AR BB S A TS A EAREE TS PR 2 AR B O G, S I BE FDiv F8 50 RaoQ 5404 W3
IEARDG, JAA T R IR, I 5 1 5 TS AR SN ARG A 2 AF R | VR S a8 SRR R S e IR, KRR AR A
e MM VE R Z YR R B AP EE R A R R R A S L AR A A 1 A A A DR AL
AT AR T Wb A 2507 14 58 4 SR EN AT 15 B A 0 e v UK, B R 2 BRI R AR, T 7 2 e T A
FERIEREE T BV 2 22 1 2 B AR AL ELA R AR AR TR AR , S E 24 Rl (9 T R IR B 4, DA
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5 #ig
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