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Species diversity and environmental interpretation in the process of community

succession in the Ziwu Mountain of Shaanxi Province
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College of Life Science, Shaanxi Normal University, Xi'an 710062 Shaanxi, China

Abstract; Successional patterns in species diversity indices each vegetation stratum on the Loess Plateau, Ziwu Mountain,
northwest China, were studied using the method of substituting spatial difference for time change. Relationships between
species diversity and environmental factors were also studied using Canonical Correspondence Analysis. The results
indicated that; (1) Herb layer species richness, evenness and species diversity decreased gradually during community
succession (P <0.05) ; Shrub layer species diversity and richness showed a J-shaped trend, while evenness did not change
significantly except in the Ostryopsis davidiana community (P >0.05) ; Tree layer species richness, evenness and species
diversity did not change significantly (P >0.05) ; There was a significant hump-shaped pattern in species richness along
the temporal gradient, which agrees with the intermediate species-richness hypothesis. (2) Canopy cover, the main factor
correlated with species composition of both herb and shrub layers (P <0.01) , with soil nutrients and slope position having
smaller effects. In contrast, slope position had a significant effect on tree layer species composition ( P <0.01), which
might reflect recruitment differences. (3 ) Community succession in this area occurs due to species dispersal and
environmental filtering. Changes in species diversity in the different layers were likely due to species’ differential responses

to changes in light availability during community succession.
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BRE (Elymus dahuricus ) 9% (1) — 83 A% (1) — B THE (IV) > BHEMR (V) — IRV , 2
& T N R HRLES 2—5 a FBkb LA, —HE A RIKRERIE 130—150 a B KR IEMHE
%, BREARE EARE>TIARENEESEGR D o BMIPAEEFEEL 20 m x 20 m RS
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Table 1 Basic characteristics of the communities at the different successional stage

3 A 3
BERFRIEL e Py AU ol e i
Successional . Elevation Slope .
Type of communities Plot number Slope position Slope aspect
stage /m /(°)

1 SEHREYK For. Artemisia argyi 9 1295 25 1 105
I PHRHLREYK For. Elymus dahuricus 9 1326 19 2 140
m WY& For. Rosa hugonis 9 1457 22 3 140
1\% AR TBEYE For. Ostryopsis davidiana 9 1305—1398 25—31 3 85
Vv FIKEMK For. Betula platyphylla 6 1400—1468 25—38 1&2 46
VI L ZBRAK For. Quercus liaotungensis 6 1450—1495 17—40 2—3 56

T A 1—3 3R T4 e b3

2.2 YRR SRR
AR 5P BT IR A RS 20 RE RN BE 7 0, A SGREBE LT 3 F o ZAEHEEEL, W SRR R 42
£ YFP B EE{E (important value, V) , HITE AT .
1, AL+ BRI ARIE

_ PR BE -+ AR 9 BE + AR o

IV&*/Q* - 3
(1) Patrick £ & IS5 R=S
: H'
(2) Piclou 5B H B=i
(3) Shannon-Weiner $5%% H' =- Z pilog,p;
=

KA, S R Ep, = N/N NAZE i MR EEAME, N AR ZTA WA R EEEZ A,
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TES A E AR, 2% E 22 (0, BIEROK, B BT Behrsr ok, Bk, 13 3
PRUIRME 13, R LXKl TLEEEEE, ZWRiZ XL E K E R E2ETRPARDL, TR & XA
TR 22 <200 m, BB MY TG BE X ARLAR AU S R T LA o RESBABIRE Bk ik B pH 8K S Ehor K
HUBR CHRCR R A R A B MRERR P AR BRI 1A R

R 75 22 R BRAE R U B 7 EE AT 07 2257 iR B (P > 0. 05) J& , FI BN K J5 22 93 H1 All Duncan 228 LU (P
<0.05) AREE G B M ZYF ZRAEZESR (B 1) o TIRZB RN YR SUEYI R0 (LR RZ A B B
ROFRBEAS B = A BIBAN " ARA R o g T B G TUA AR B (9 B 0, B 1) 6% 35 % Monte Carlo
RIS A P R YRR A R WA B2 BTN T (P < 0. 05 ) B e , ATHEVE 2\ TF 3 R AR IE (X0 a8 » Yoo 0 5
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Zyy1n) FIARE BB IR 50 5 (X o1as > YViixsos Z11x1o ) N 3 Bl 43 )2 3547 98 XF 7 43 A ( Canonical Correspondence
Analysis, CCA) , i Bl B2 Hh A B X 45 B WP AL B e, T ¥ A A B 5 R SRR R R (R 2, B
2) o MR 24T M Duncan Z 5 HEGE T SPSS13. 0 2K14-58 . i a1 £ #7% \Monte Carlo K35}z CCA i=
Fi CANOCO 4.5 #ftfa5c3 ™
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Fig.1 Changes in (A) Pielou index (B) Patrick index (C) Shannon-Weiner index at the different successional stages

P i A I = iR T — VT 3R 6 NSRRI BN BL, R 1 AR FRFRRZ R B3 ns R ERABE(P>0.05)

3 ZR54H
3.1 AFEIEBEEE S Z YR RN
YiFhEE BERCAYFMEE . ERVIHMETE A MRS, B R, AR MR e,
LRBM B EAR M ER ERK. SERZYMESEDMEEMR, ERZYF S EREEE TR
BWIEIME T TE . ARIFTABE TR EYMHEERAEE(P>0.05) (E1A),
¥)5) BEAR BOGE I FE R R A0 I SRR Bk IR BRI A 2R E . NI 1B A LAE Y BT R R, B
AIZPF S BB SN (P <0.05) sEARZ Y, KR IRIE TR WA 8 5] BE B RS, Hofth 3 AN BEE YRI5
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R TR P R SRR, BEEE R W/, FEIL AR AR R YR SRR B R K. AR
VIR ZAENE S HY A E R B ZEB ) B RES . ARES GBI ARRRY 22 R
AR (P>0.05) (A 1C),
3.2 AFREEHBAZRY SR CCA HF

RS A RIAEY P S REER 2R L, T H R ARSI . A 17 %64 J Monte Carlo #6556 f)
GERRM] R A I B BER A 2 YR 4L 2R R T AR AR A BE , WY AR R R 0 S B 59% ,
U3 pH A LB & S8 DA S AR ; SRS RIS B B AC 2 0 i 2 B T B2 3R B R U7 MO AR A
BE, AT AR B 23 SR 56% , T3 E /K B A A SRR WA BEARRK (P <0.05) ;3 X T AR
Piip RN B3 (P <0.01) , Al RS IZ WP 0 510 27% (3R 2) o

*2 HEEFHEELSRERWNEEIEESHTF Monte Carlo #3
Table 2 Forward selection analysis and Monte Carlo test of environment factors which impact on different layers of the community at the

different successional stages

SRS Environment factor WA JZ Herb layer #EK)Z Shrub layer FrARJZ Tree layer
ME CE P ME CE P ME CE P

MRFEHRH BE Canopy cover (Canc) 0.59 0.59 0.001 ** 0.56 0.56 0.001 ** 0.17 0.06 0.121
pH 0.42 0.39 0.001 ** 0.42 0.12 0.242 0.03 0.04 0.342
A HLJF Organic matter( SOM) 0.40 0.33 0.001 ** 0.38 0.09 0.715 0.16 0.02 0.480
AP Available potassium(Ke) 0.37 0.15 0.008 ** 0.38 0.23 0.001 ** 0.20 0.03 0.350
b Salt content( Salt) 0.49 0.15 0.014* 0.36 0.07 0.854 0.04 0.05 0.143
{3z Slope position( Posi) 0.17 0.12 0.067 0.21 0.16 0.027* 0.27 0.27 0.003 **
Y i) Slope aspect( Expo) 0.35 0.10 0. 164 0.29 0.09 0.516 0.08 0.04 0.195
%4 A Available nitrogen( Ne) 0.14 0.09 0.338 0.20 0.07 0.822 0.08 0.05 0.276
2 7K & Water content( SW) 0.27 0.09 0.366 0.50 0.45 0.001 ** 0.23 0.05 0.109
i Slope( Slope) 0.32 0.07 0.610 0.12 0.10 0.449 0.03 0.03 1.000
B Available phosphorus(Pe) 0.10 0.06 0.817 0.19 0.06 0.858 0.02 0.02 0.541

# x FORNENGE T XIHE DRI LUR IR R (P <0.01) 5 + RoR ¥ B F X REE YR LR R i 2 (8 2 (P <0.05) ; ME: (Marginal
Effects) , 245 A8 B 820 £F 1 5 CE : (Conditional Effects) 24575 AJLAbAS )G B4R 1R

Bl 2 AR GBS A R R 5 B A SR S T CCA HEFP I, AT AT - AR B B i k%
HIEYFE CCA HFE B B2, SiaE AR AL

A FIRE S 2B (B ELAS JZ Y P RO R B B, W20 — e Bl ZE B RO AR v R I AT AR
& R E L2 U R AER. H—55 DIREM R, SRS HEEEMR, ERRM TR
BREE, B 5B B B . 58 A R BRI T HIRIR BB VAR N LR T, 13 pH FHR, A LU
T, X B B, IR B RSB T B B , X e T AT RE R HE A R AR A R R 4
MEZRE BEEE IR, LIRS BISE R, MAMOE AR BB R 2O T OE R, 3 26 1 7 28 1
BT AT FAS SR YA [R] T AR G B vs A4S R WA 4 E 2R (8 2A) 6

AR A Z R 0 A T HEF RO ZE T A (L3RS KE B & BRI , MO AR PA BEAT AR 25
AT AR EARZ A E 2R T AR AR R WA AL T HEF B A ZE B A X B SRR IR, B 52
J 5 PERRT AV B A S0 T B PRV TR AT 8], A X iR Ve HE AR R W Rl R K (181 2B) 6

A FIER G BT AR 2R A B R W HF ENAE A, ERRBR T AR . B EZ A
AL, TR LB A e L B3z (18 2C) .
4 g
4.1 FEELEPYMHSEERR

BETUE 2 , W0 245 BERRAE B A B AR S0 (v RO ZE A RS PP AR SN K, T L AR
T SRR R R YA B R AR 2B R E AR R - AR R MR SRR I T I K
e, ROTE I RS T B R, R R 2EAT , 18 38 4 B0 ELAR P BEE Hh i RE AR N SE 2 1 P K FA
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Fig.2 CCA ordination graph of the community at the different successional stages: (A) Herb layer (B) Shrub layer (C) Tree layer
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55, BRI, AR I R R, Al AN ST BE GG , AR ST B 3 i 1] [B] B A6 4, T BB R T A2
ZHEHTEZEERNIFEHEZ —,

ACHIGEREZ IR A TP SR P B B A SR 7E AR BE AR B BEA RK
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HIEEYE , S B UK 5 B R R, R £
FEVERT SRS K, B TR B R, S EERRRN
AR AR LE AR E T, IR R 21
A RESTRMIR. RTEMAE YR MY+ 5 BB
PER TR KAR B R8RS, i Clements'™’ |
Margalef >, Odum 251, 22 i i 5 v i 9y b 5 o B
FUFISERRE IRV SR (FEEE) KRR
{ELLE BUAE IR 3, FLSE A R 2R SRR R s 1
MIRFR . WNASERRE , ETIRBE S BEIFWEE ; . . . . .
5 5] BE X LR AR BRI, SRS s e e B A W EE Successional stage
BERIZ BN, PR SRR VA AR E R A B
M‘g%ﬁ;[ﬂ . 3 REBELHNYHMEEERR
4.2 ifiz Ee f,[ ﬁ ':F' % ﬁ g ﬁ‘l‘i E ’ﬂ_’, E(J % iﬁ ﬁ@‘ﬁ% Fig.3 Plant species-richness pattern during community succession

X IR BN BT R R R, AT DA SRt A A WA R AR AE A - (1) B TRI AR B A8RE , — 5 )
FPEEE A —FR5 2 [ LRV RY , 75 B R 05 A et () J3 2 b 5 RSUHE 78 1k DR R 3t 3] E 2 [ 19 1% 6 L
T FILE BARZS [ E JE VB I R X — W R AT R R R SRR IR W (2) BRI S,
BETE S EAE R SRR EGE , S S YR I A A A AT IR AL T RT RE, (R E) 35 4 R, — 24 R A5
LA BR AT 55— e R g ik
4.2.1 F JERYFEZEE

CCA WZ5RR I, R o2 b RUMOREAR P BE 3 KT 2R T G IR IR D R EA R FEARZ Y £
PEVEAE A 2R A (SRR 504 0.59 #10.56) » SEIREF MY A K LT A REZENAER T
Z— et —EHBOA N R EE R R AR R R RS A R FEE 2 BRI
REBF BB , BEEE JE R, HEARZ B B, V% AR A BE R W 1 K, B 6 3B/, PP RDE TR S 1S 5
AT B R S o IR, BEE A Z P R IR I LR B M B B, tin 8t & 5 ( Carex lanceolata) \#5 % ( Rubia
cordifolia) . #%~ ( Scutellaria baicalensis) \W¢%F ( Duchesnea indica) %, {HiZ I BB T )2 M AR 52 288, BLAS 2
U5 K EW FHYEREY) , AT (Artemisia gmelinii) AKT-% (Stipa bungeana) 3 5% . HEMNGBL, P ZHEARY)
FRINZA R RFEEY RIS A8 EARZR KT REF, BRI E B, YR ZHEBL, B
HB AR L EPEREMERF L, % LRERFMNTAREER : FKHFM(Acer ginnala) | J_7F | ( Sophora
viciifolia) \7JKH)-F ( Cotoneaster multiflora) | 1LiBk ( Prunus davidiana) 5750 ( Elaeagnus pungens) ¥V ¥§ . 4 & Z.
% (Lonicera ferdinandii) 5 , WEIHE & , S BVE NI FMERE IS A5 KRB , J5 SRVE AR Wy F AT A A o 2 iy
BN BRI BRI GE 3 B RIS, TR B AR R, FEEARE R EBELS
( Spiraea pubescens) 55 5% ik« BE VG 3& 3% ( Viburnum schensianum ) | 2 16 8 {7 ( Lespedeza fioribunda ) \ BT F }H
( Campylotropis macrocarpa) FHERT | JEAR T56 , Bebt B HAETRAZ LI R LA ST EA R MR EEE
Rt B AR, SEMTH NSRRI Liu Qiufeng %7 BFY T 355 FXf v S IL R BE R A Z Y Fh
BRI, SR AR E R f R A B R B EEINE R T RS T
T, A2 AR SRR X UK I IR R AT RE R AR T A E A R BB R X,

—FRORUL, 2% FROR AR W AR K i BR 1 R 2R B, A [R) DK /IR AR [R] B 3 X FR 38 4+ 8 8 AT BB & 2 . Cannell
BN AL (Picea stichensis) PRI # ( Pinus contorta) i N Tk WG S T — 4~ i J 3 Bk 52 4+ 91
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FHIXHF TRARFIEGREAFISE K LR Fh 2 B ESE RO 5] BESE B0 B/ H BB AR S, AT A AR e 50
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N—JfH o R, 135 K B XX X FEAZ Yo 57 R BOR, A [ 358 B 7 i L RPE R kg T
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