5541 B 3 W) *E &~ 2 Eild Vol.41,No.3
2021 4F 2 H ACTA ECOLOGICA SINICA Feb.,2021

DOI: 10.5846/stxb201910082091

AR TS VR, A0, WA BRI XS AR. B s I R RS R SR E SRRV IO A A A% R S SR Bl P T A A, 2021, 41
(3):1148-1157.

Li M J,He Z S,Jiang L,Gu X G,Jin M R, Chen B, Liu J F.Distribution pattern and driving factors of species diversity and phylogenetic diversity along
altitudinal gradient on the south slope of Daiyun Mountain.Acta Ecologica Sinica,2021,41(3) :1148-1157.

Dol EFEESRELXEEIEEBRBES MK
5 X% 3K 2 (& F

4&?4&1,2,3 ,1'5)-‘4’)% 1,2, 3, * ’ ST E_l,zﬁ ,4,,;\%&7%1,2,3 ,%;_79—\;?&1,2,3 , % ﬁ'_l,m ’ j,]/‘i’\j‘%l,zﬁ
1 AR AR A 350002

2 ARG [ AR ST ThG AN 350002

3AESEREGHH R AR SR E RS E AR 350002

FEE AW AR A AR SR e B AR AR W RAVE N SR B VR T IR S G A YRR IR R R T S UIREZ R
W28 [0 A0 . LAz LU 3% 900—1600 m ZRAMAE Y RE IS HAT SN &2, ST iFh 200 | R Gk B R85 5 0R8h R 7 AH 5.6
AU R I G R FAER SIS SRR R L, BB () R BRI R R B SRS YR 2RI
WY B R R ARAE R, (2) YIFhZHETE Margalef 35 %1, Shannon-Wiener 15505 R 4t & & £ FEVETESUE . 38 IE ARG, R W]
YR 2R R R E SR, Shannon-Wiener 48505 ¥ Fh 2 B P 8 40 ( Margalef  Pielou , Simpson 8 %0) . RHE L&
ZREME N R G R B AT AR AN, — B E | Shannon-Wiener $5 80 7] DAC B Hfth 38 %0, Pielou 84X .Simpson 8 %¢ .
Shannon-Wiener ¥8405 2 4 & B 4544 NRI( Net relatedness index) #6840 . NTI( Net nearest taxa index ) 8 5077 75 . 3 IE A5G, DA #E
LR SIS R G R B ATAMMERGR . (3) LHERREE BRI RGEK T SR 2R R T Z K T,
T 7K &S0 Shannon-Wiener , Pielou , Simpson 1§ 800 i .35 K, F R S A FEVE RAEK AWM BN R, WREH R
Gk B AR E BT T T LN RS A 2R S R G T SRR BN R SRR TR AR S &R
LR B ZARER S BEAR G S5 25R B e fa 7 WO R AR v 25 1) 2 A R

KB WM ZHNE RE LT RN RE LT H 7 s 10

Distribution pattern and driving factors of species diversity and phylogenetic

diversity along altitudinal gradient on the south slope of Daiyun Mountain
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Abstract: The elevational distribution pattern of biodiversity is always a hot topic for ecological research. As a
Comprehensive factor, the elevation drives the spatial distribution for species composition, phylogeny and functional
diversity of plant communities. Taking the forest plant communities ranging from 900 m to 1600 m on the south slope of
Daiyun Mountain as the study object, we analyzed the relationship between species diversity and phylogenetic diversity.
Then we explored the environmental driving factors for species diversity and phylogenetic indices. Thus we studied the

significance effect of environmental factors on the community assembly and biodiversity maintenance. The results showed
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that; (1) The phylogenetic diversity and species diversity indicated an intermediate high expansion pattern along the
elevations. (2) The species diversity Margalef index and Shannon-Wiener index were significantly positively correlated with
phylogenetic diversity index, indicating that the higher species diversity is, the higher the phylogenetic diversity is. The
Shannon-Wiener index was significantly correlated with species diversity indices ( Margalef, Pielou, Simpson index ),
phylogenetic diversity and structure, and could replace other indices to some extent. The Pielou index, Simpson index and
Shannon-Wiener index were significantly positively correlated with the net relatedness index ( NRI) and net nearest taxa
index (NTI), indicated that the community dominance and evenness were strongly correlated with the phylogenetic
structure. (3) Soil total phosphorus content was the main driving factor affecting phylogenetic diversity and species
diversity. Soil water content was the most significant factor affecting Shannon-Wiener, Pielou and Simpson indices. The
elevation was the main influencing factor affecting phylogenetic structure. Elevation and soil factors jointly drove the species
diversity and phylogenetic diversity of forest communities in the south slope of Daiyun Mountain, and thus further verified
the high correlation between species diversity and phylogenetic diversity. The results could provide a theoretical basis to

reveal the spatial distribution of forest community.

Key Words: species diversity; phylogenetic diversity; phylogenetic structure; environmental factors; Daiyun Mountain
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Fig.1 The sample plots of Daiyun Mountain
DYS-900 & DYS-1600: # 2 111744 900 m % 1600 m
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Table 1 The top five improtance value tree species in each plot

FEst %ﬂl Imfffce FEt %ﬂl Imfffce

Plots Species value Plots Species value
DYS-900 HWXI Cyclobalanopsis glauca 34.816 DYS-1300 AEILIWGKY Eurya rubiginosa var. attenuata 15.979
A Cunninghamia lanceolata 15.172 WIS P. taiwanensis 15.862

L EHN Pinus massoniana 9.599 146 M. thunbergii 10.490

A7 A

425 Lindera aggregata 3947 Zfl::j;};:]z glischroloma var. macrosepala 9:452

¥t Adinandra millettii 3.396 ot A. millewtii 5.246

DYS-1000  #2A C. lanceolata 34.968 DYS-1400  TEIIA P. taiwanensis 27.829
#H C. glauca 10.075 FERLLIMBRS E. rubiginosa var. attenuata 16.327

LK Pieris japonica 7.214 F1:HS Rhododendron simsii 7.639

LMY P. massoniana 6.677 KAENGH A. glischroloma var. macrosepala 7.134

ki A. millettii 5.555 W LUZL Rhododendron mariesii 4.887

DYS-1100  #2K C. lanceolata 34.432 DYS-1500 UL P. taiwanensis 32.476
#HM C. glauca 17.040 KRS R. simsii 8.887

LR P. massoniana 11.363 WILIZL R. mariesii 8.728

EATES Symplocos stellaris 4.495 ZERLT R E. rubiginosa var. attenuata 7.0419

EithE Castanopsis eyrei 3.974 KM A. glischroloma var. macrosepala 6.378

DYS-1200  #2K C. lanceolata 15.754 DYS-1600  TEIIFA P. taiwanensis 32.329
2148 Machilus thunbergii 15.740 WILZL R. mariesii 16.415

Wt A. millettii 9.194 FERS R, simsii 8.526

5,25 L. aggregata 7.101 A8 E. saxicola 7.110

HHX C. glauca 6.348 BT E. rubiginosa var. attenuata 5.819

DYS-900 & DYS-1600; 3z L4 900 m Z 1600 m

2.2 HEHFREA

F I TR 10 A~ L HEFE bR, B) R38R (TN) 28 (TP) &6k (TC) A RUBE(AP) (&8 (TK) JRA L
(C/N) BB (C/P) EBEEL(N/P) (135 pH, AR B = A R BURE &, 20 B TR e AR b ff
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3.1 YR RS R G B RREUG IR B AR )R

8 MR E RMBEE IR 2R RE LB M S RA R FEMERNFZ 2, BMBHERELE
ZHEEFREGERITE 1270.979—3091.344 . WIFIEGER 2 | R 5 B ZH:M PD {H8 K, Margalef , Pielou , Shannon-
Wiener Fl Simpson H§ 5 AN AR, PD H5 B4 14K T 5 22 6 T 0 P T B BIGEA% JR) . Margalef 48 51T 1
WEEEE a3 PD $58%0—2L, 1 Pielou ,Shannon-Wiener Fll Simpson ¥§8FEMFAAEE A A, RE
KB G RN R R AR AR R S R
3.2 AHSCHES A ST

Y Z 1 Shannon-Wiener 15805 459 2 A 148 B0 HA B A ¢ (K] 2) . Shannon-Wiener #5485
Prfh Z AR A AR 0 3 IE ARG OC R (P<0.01) , 5 RGR B ZHEFE S PD Z R BHA W3 A 5GP (P<0.05)
524 kB 458 NRI(P<0.01) Al NTI( P<0.05) 52 i 4 CHE . RAE KT LIRS PD (LS WFh Z ek

BEC Y Margalef 4540 5 Shannon-Wiener #5504 B 2 AH CHE . Margalef $8405 PD 4802 M AH G ME 24K 10
FOMERBOSIE 0.898, RS AT LEMIFEE NRINTI #5505 Simpson 541 . Shannon-Wiener $5%%  Pielou 541
B FEAE (P<0.05) , H Simpson 5405 NRI NTI $5 B MR & B (K 2)

XFEA 25 6 R AR BGHEAT I 8T (3 2) , PD 850 5 W0 Fh 45 & Margalef 48 58] 2 5¢ R AUA e fE
(R*=0.8072,A1C=328.0105) , ALK H ZHNE PD BN 42 5 B Margalef 5 50TF w5 2 S ik, I
1 Shannon-Wiener 8805 R G &k F ZAEM: | RGK B GFEL MM EE R | Simpson 18815 R Gk B 4540
LR RIUE BT,
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R2 HFMEEVHESEESRZAESHENEBREETL
Table 2 Species diversity and phylogenetic diversity indices of forest communities
EX W ac) EgrES VIl ]
FE ZREEIR Margalef Simpson Shannon Pielou GRFRIEH EY R
Plots Phylogenetic FRERE AR ZREMERRR SO g E Net relatedness Net nearest taxa
diversity index index index
DYS-900 2034.871+811.860a 2.703+1.723a 0.602+0.156b 1.521+0.617b 0.573+0.079¢ -2.00£1.320c -1.14£1.403a
DYS-1000 2037.480+305.445a 3.418+0.327a 0.846+0.008a 2.266+0.041ab 0.776+0.023ab -1.39+0.730abc 0.25+0.993ab
DYS- 1100 2061.446+68.014a 2.825+0.241a 0.760+0.066ab 1.855+0.216ab 0.685+0.082abc ~ —1.90+0.069bc -0.66+0.382ab
DYS-1200 2264.222+815.217a 3.904+1.520a 0.884+0.038a 2.461£0.316a 0.855+0.069a -0.87+0.619abc -0.31£0.540ab
DYS-1300 2108.785+154.650a 3.760+0.057a 0.832+0.052a 2.278+0.197ab 0.737+0.074abc 0.11£0.756a 0.99+0.630ab
DYS- 1400 2179.290+253.007a 3.444:0.214a 0.757+0.084ab 1.950+0.202ab 0.642+0.085hc -0.41£0.756abc 0.38+0.426ab
DYS-1500 1658.010+185.302a 2.698+0.454a 0.858+0.005a 2.226+0.114ab 0.803+0.004ab 0.04+0.669ab 0.96+0.939ab
DYS-1600 1408.968+187.868a 2.216£0.152a 0.805+0.036ab 1.985+0.145ab 0.745+0.054abe 0.54+0.286a 1.26+0.526a
] —F PR RN TR R YR SRR A R0 K A TR BRI Y S35 22 3 (P<0.05)
1.0
w c 0 @ o o |
0.8
0.7
0.898  Margalef ‘ ‘ O . ) 0.6
0.5
0.4
-0.051 0.193 Pielou ‘ ‘ . ‘ 0.3
0.2
0.1
0.187 0.457 0.907 Simpson ‘ ‘ ’ 0
-0.1
-0.2
0.418 0.67 0.834 0.949 SW ‘ . ~03
-0.4
-] B8
-0.187 0.158 0.471 0.617 0.538 NRI ~06
-0.7
-0.8
-0.198 0.13 0.361 0.53 0.447 0.8 NTI 0.9
-1.0

Fig.2 Pearson correlation between species diversity and phylogenetic diversity indices for forest communities

B2 HHEEUMSHEENSRELFIEH Pearson X1

# R P<0.05, * % P<0.01, * #  P<0.001. ¥ OFRIEHE, L EFRR AR BUEBT, PIEBK, FR SRR PD:. REXTZ
FEMEFEEL Phylogenetic diversity index NRI; i#i% 2 5 4% 5 R 354X Net relatedness indexNTI ; 1+ Fe L Fft 8] 35 2 5 2 #85L Net nearest taxa indexS. W ;
Shannon-Wiener 5% ;

3.3 KBTI

TN T B

=N = = A
HER

M) 5 B Margalef 3580 B BN 3R (3R 3 3k 4) , BlE e Al & a2 i 38

I, Margalef $§ 802 BT FE#H, Simpson $5%K  Shannon-Wiener 154 | Pielou #8405 13 &K i 2 12 2 IEAH G

(P<0.05) ., Simpson F§%{ .Shannon-Wiener 85Ul Pielou $5 Ul % + 3 & /K

IR, e S R

Bl M4 T T a3 Simpson #5841 Shannon-Wiener $84(F1 Pielou 850t F %, PD $5%05 Margalef
IR —8, 5 HESW S B ENE, BEEEHRTE NRI 5 NTI 8 50t 2 @i T & R0 B E IR 3h A
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T, o TR RS R A M B2 NRT 5 NTL, W25 R 5L B 452k i) EZ IR I+, i+
SN T YT SRR S R T SRR EEIN R,

K3 BRHBEYHESHEERSREAEERNENA

Table 3 The regression of species diversity and phylogenetic diversity indices of forest communities

RRRE WL y - e P
Phylogenetic indices Species diversity inices
PD Margalef 22 0.8072 328.0105 0.0003
Simpson 22 0.0350 366.6697 0.3814
Shannon-Wiener 22 0.1746 362.9202 0.0421
Pielou 22 0.0026 367.4615 0.8121
NRI Margalef 22 0.0249 75.1384 0.4608
Simpson 22 0.3805 64.2550 0.0013
Shannon-Wiener 22 0.2891 67.5563 0.0063
Pielou 22 0.2223 67.7129 0.0200
NTI Margalef 22 0.0169 75.4226 0.5439
Simpson 22 0.2806 67.9295 0.0077
Shannon-Wiener 22 0.2000 70.4791 0.0284
4 g

4.1 PR ZFNEMR G B Z e Rk B AR 4k

W IWYF 2R S R R T 2R BE AR
JEE 53 A 5 BAGEAR Sy , 4 7E 1200 m AR BRIEAE , R = F4 BHEESHMEENSTERTRLRY
B E BRI S 2R LK E ZHAESF ST Table 4 Correlation coefficients between various diversity indices
I‘ﬂ%&fﬂﬁ/&ﬂ&*ﬁ% , Ep%ﬁ 3'3 ETE% /2% éﬁjj}iﬁ g#,’y—ll—%jt and environmental factors of forest communities

UL R o Bttt el
SRR EE R R EERNED M AE, Magaler TP —0.41"*
AR 25 111 e AT R 0t LA R N K, M R 2 1 ihmpw . o
B 2% L AT T LA 6, TR R RGO I X i W o
R, HOCEY MBS RIS MM RE LT HX ™D ™ -0s1°
R R ) R G R R R = - o
HHER . YRR A AR R YRR r st 036"
T SRR AR G Y A1 FR B o By
AFITF IR EAE S BRI v B 3R AP -0.50"
SERBIE I HOMCHIIE 4 2 FEPERE IR0 IR RO e -
i ST AR (LA R 57 W Ll b 07+
S dtahSllies 20N eSINELECRETIE S S o o
AP 53 A TARME IR AL , K AT ZE R ( Carex glossostigma) DST 0.66"*
SIANLZEER (C. jiuxianshanensis) 5346 T-HEKR 1200 fE\LPE gg
m DLV AR B 5 8 i, JUAil % (Rubus yanyunii) TP, T-HE % B 21 it Total phosphoruss SWC: T-HE & Kk Soil

gé}%ﬁﬂ: LJP Yﬁ;ﬁiﬁ[ 15] 1200 m B"J ,fFI »‘]@ﬂiﬂﬁ X ﬁﬁ ﬁ? water content; GST : 4= 4 2% +3ETH B Growing season soil temperature;

DST . /RERZE 4 3 BE Dormancy season soil temperature; GAT ; 4= 1

%E@*ﬁ%%ﬁi&ﬁ%ﬂ@%ﬁﬁifgﬁ s E_)\ﬂ‘j%:ﬁii//l\ , Ze2s SR E Growing season air temperature ; DAT ; R HR 2545 < I
et ﬁﬁ%%ﬁ%ﬁﬁ'ﬁ = ébﬁﬁg#‘@%f% I Dormancy season air temperature; AP; - 3 A7 L #f & & Available

phosphorus ; C/N ;B & Lt Carbon Nitrogen ratio; ELE : ¥4k Elevation
[h] =i FE AR AR Je
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Table 5 Generalized linear model analysis of the relationship between indices and environmental factors

HUEER bR iR 22

coefficient( B) error( SE)
Margalef TP -1.489 0.716 -2.077 0.0497
Shannon-Weiner SwWC 1.623 0.704 2.307 0.0390
Simpson SWC 2.033 0.654 3.111 0.0051
Pielou SWC 1.645 0.701 2.346 0.0248
PD TP -1.879 0.674 -2.787 0.0107
NRI ELE 3.269 0.849 3.847 0.0109
NTI ELE 2.401 0.594 0.042 0.0005

TEE R G R B AR A IR AR SR BT 1 B A0 7 o0 HEAL AR 25 & a5 R 2 L R G R & 45k
BEA OB Tl R G R BB AR S AR . FEARMER M X (900—1200 m ) 7K 735 T B3 B AR 4G
T 220 I AR A7 3 AR BR By, IS o AR (LA 2507 A W b 22 W) 5 4P i B i ) A 25 067 58 i Ak S A7)
i 2 ] SR 2% 06 AR HGE , NI FBCRGE R B S IR A o o B XAk S 45 1 7 B2 2l R B 5k
U AR A, PRBE R 3 2 1L S VA D LU LA S DR B T, R B AR SR AR

TR 1000 m 5 1400 m AR b, NRTFEECET, 0 NTIISBOREE , IR RO — BT e S pA
SERREA G BRI AEAE — L 5 Z A S A R Yk S R ST BRI 55, AR R R R, B
fif R G R B AR W ) R RS, WY R EEE A R | 35 BRI rT I = LB i e
R HAE bR Z —, DUFE S B B EARAYREYS o, WTE4R 1000 m 5 1400 m &b DB F T AT 5 0 HE
RIEREE T O YIRS RS S5 H SRR AR5 (ORER ) & AU, D3R Y 25 55 T 203240
TP 1 19 Z2 AW Rl AR SRR 117 v TR) 5 4 55 A 35 2ok U 9 A R R AR BRI, 3 FT g 2 S B R W Fl R 452 R
BEH Y B —AEEER , B 10 1000 m 5 1400 m 4b NRIF5505 NTI H5E0R — 805 Hg & R
SE g BREAR B2 AR OC | e WA 3452 5 T {1 5 U R A T 7 190 fdt B e 8 B N 8 4 i, A 1 385 T SO ki
ik —EHIR .

42 YR Z RIS RGO B IR BRI

W I BRMEES RGLE T 2R S YR & B 2 MR B B ARG R Y, Hodt Shannon-Wiener 15
BV Z IR RGL B ZHEIR RS R T B8 BUm BEAROC  7E— e R Bl AR iR Ta vt
MBI S T Bk . RAELT 22V FEE E (Margalef) \ ZFE4: ( Shannon-Wiener ) [ 5211, T
YRR (Simpson ) \FI5JFE (Pielou) X RS A B MR WA B E, CF BT UER T & Z B 1A
St EAE BEAAR AS S sl SRR P R B A I L, A SEPE S RIS neg IR B A & B PD
SR £ & B TR R R 2R ORI S AR A DG RS L R R b oK R AE
RIS B Y TR o3 A1 X5, BV RGEK B 2 SR 2 REE Z ) S A B B ARG . [ RGER T
25K NRI 850 NTI $5%% 55 Simpson , Shannon-Wiener , Pielou $5 £% i & F1 5¢ , Ui B T 9 Fh ¥4 53 & 5 00 345 X6 &
SR B @ BAT —E W, PR 1R 8 S Y ST B AR BONMY BE R R Wy A Z R AE 3 — D7 T WL RE A R R s
YyRhZERE , Simpson Shannon-Wiener Pielou 8505 R4t A F 4R & R, HE— LUl TR RS &
Gik T 2R R EEAISE R, 7R PR ORI LB AR SRR R G A 2R TSR A
4.3 YFZHNES RS L B TREBERSIE b

Yrh ZAEIEFE B AR G K BB IR N A AEAROCHE . BT RAE AL XA AR KOCHT R
RN = LYY Rh Z R R G R & AR A 1) IR A, B Ll S Wl A 50w &5 1
A FHAIKF-5 . Margalef 840 . PD #8405 HHE B & AR 8 FUHIDCOC R, HIEEE & it 5 HEVE h AL
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B R ( Arbuscular mycorrhiza, AM) 9 FEAA OG0 ) A TR AR Hb 9] A 728 A 1T i S5 50AS TR Vg 0 B 4 S 2 B 1)
fl, T B T B9 6 5 7 2 KM, 0% 0L AT 900 m 19 75% A1 B AR ( Ecto-
mycorrhiza, ECM) +21.5% Mz EARFEAE A 1100—1300 m # 2% FME B AR +63% ML AR +17.6% #5425 14
2 ( Ericoid mycorrhiza ERM ) 55 #5725 Jy 4k 1400—1600 m &b 37%FEAS ALK HAR +35.2% 4 AR . R, 5
BB EARRE L SRR AR AL IR RE AT S TIEABES B, REK T S5A8E S
WP EMC, BB R TS A R0 & i T R, B L R R SN JE 1 A B SR A 2 T BRI O
A S BB A FH 07 12 8 AN R R (A Ao ) SR A S U R, W ] SR 2 O0C R X R R 1
FHXRFEK B RENELEN, REKT 2SS RS = D EMC, SR REWIITRE AR —
OV FEX A X P IR TR S R BT TR E R R G R B R IRE R T A kR
B/ BRI o LA, NSy e S (6 X o FEE AIE T3 2R 2 REME RIS 2R 4540 O F IS R AT BBl SR DR 2R 458
KRBT FHEF

RAERE ZRME SRR R RB DI . WA R T, T HOREE R L, RE LB 2R
Wi TRE, T3l 2 YRR R AR A DL SRR E W A | R T S B R 8 T 2 R A A%
Jaio NTI 48405 NRI 68 %0 5 i B2 W 38 AR OC, BB 3T i IR B 2 2 WA o i e R 2 —
Mastrogianni 550758 %W + IR FECHIRATRE S FRETTREMBHATE RS L F L2 MBERED, &=
L e T A M X 25 AR BE AT, 0 2 A ELURLBE AT e 0 22 IR EE PR - g F- PR 0, (A5 88 2 Ll ARV 3R
Gi K B ARG TR RS W KA Rk PG R 05—l Lk B R R SRR
YIAH A Shannon-Wiener ,Simpson | Pielou #8405 H 38 & /K & B & IEAHC . IS /K2 K2, XHREY%
TRFPIF = — e AR TS T AR 2 RE e SR R T A B v UM 0 48 2% P 1 S T v 3 50T
VREERERL 22 5 7EEAE W R HORE B A A A B R AR T S RS 3 K Gy TR R TR
AR TS 52 3 5 e R SR AR B IR SR SR Y RS 2 RS\ AR B h 2 AR
SR, ROUR B AT I R B RS . Bl WM S TR 2 S e HE R 0 5%, R IR A 5
T UE RS, 78 v )R S B S AR S AR B D AR B P S B B LA

5 Zhig

Wz LB SAE VIR DR Z AR 5 RGER B ZAEVETE 900—1600 m i 4h 45 BEAS &) T 42 B b 0] s B2 R ik
¥R R G T 2R SR SRR Al BEAR G WIS LI & B WA+ 5 R A T 2R AR
GeR T AT AR AR BB RS N 72— L3S K i SR R WV MRl 3B | 1 20 BE A e 3 TN
T o RS RGK TR EEIREE N 1, M N TR s 2R S R A T 2R £
IS
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