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Abstract: The classification of community ( fifty-six quadrats belonging to twelve plots) of Huoshan
Mountain vegetation in Shanxi Province was carried out by TWINSPAN, and the species diversily at
different succession stages was also comparatively analyzed by using species diversity index, richness
index and evenness index. The results show that using TWINSPAN, the fifty-six quadrats can be divided
into ten groups, those are named as ten associations: Assoc. Carya cathayensis + Populus tomentosa —
Ostryopsis davidiana — Thalictrum agquilegifolium var. sibiricum (1), Assoc. Carya cathayensis —
Ostryopsis davidiana — Artemisia sacrorum (II), Assoc. Planiago asiatica + Artemisia argyi + Aconitum
carmichaeli (), Assoc. Carya cathayensis + Pinus tabulaeformis — Spiraea pubescens — Eriophorum
gracile (IV) , Assoc. Pinus tabulaeformis — Spiraea salicifolia — Eriophorum gracile (V), Assoc. Pinus
tabulaeformis — Hippophae rhamnoides — Imperata cylindrica (V) , Assoc. Quercus wutaishanica + Carya
cathayensis — Rosa xanthina — Eriophorum gracile (), Assoc. Larix principis-rupprechtii — Carpinus
turczaninowii — Duchesnea indica (VIl) , Assoc. Philadelphus incanus — Peucedanum terebinthaceum @
and Assoc. Spiraea salicifolia — Imperata cylindrica (X). These ten associations can be classified into six
succession stages, that is abandoned land pioneer community stage (Assoc. IlI), herb community stage
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(Assoc. X), shrub community stage ( Assoc. [X), pioneer arbor community stage ( Assoc. I and II),
mixed forest transitional community stage ( Assoc. IV, V, VI and V) and climax community stage
(Assoc. V). Along with succession proceeding, all indexes of species diversity, richness and evenness
appear rising trend, and reach to the maximum value at middle and late phases of succession ( mixed
forest transitional community stage). And the indexes of species diversity of tree layer, shrub layer and
herb layer have a variant changing trend at different succession stages. There is an extremely significant
correlation between Margalef” s richness index and Shannon-Wiener’ s diversity index (P <0.01), and
the significant correlations also exist among other indexes of species diversity, richness and evenness
(P <0.05). It is suggested that there is a full succession series of vegetation in Huoshan Mountain, and
during the process of vegetation succession, the number of species and individual and complexity of
community structure are on the increase obviously.

Key words: Huoshan Mountain of Shanxi Province ; succession stage; association; TWINSPAN; species

diversity index; correlation analysis
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Ostryopsis davidiana — Thalictrum aquilegifolium var.
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31,3 TWINSPAN 4325955 10 4, 2 1L Bk ( Carya
cathayensis Sarg.) 13 (4% ( Populus tomentosa Carr.)
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B 15 m; [B#EF (Ostryopsis davidiana Decaisne ) 5
Bl 30% , -3 5 B 1.5 m; JE A 5L ( Thalictrum
aquilegifolium L. var. sibiricum Regel et Tiling) 35 B
30% , X EE 15 em, EREA P A FRA 5
T 7 ( Syringa oblata Lindl.) | £1 %ii K ( Swida alba
Opiz) \Aj 24 ( Paeonia lactiflora Pall.) P 3 i A=
( Eriophorum gracile Koch) %,

M. Bk - B — B3 (Assoc.
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sacrorum) o AEENEL & FE 5 30.46.47.50.51
55,% TWINSPAN 4251458 9 4, B LBk Ak, BE A
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nemorensis L.) } 6130l ( Equisetum arvense L.) %

V. WA%BE + I - LIRS - AT LT
BB M (Assoc. Carye cathayensis + Pinus tabulae-
formis — Spiraea pubescens — Eriophorum gracile) , %
HANEEHEH 4.5.6.7.8.9.13.14.16,18 20,24 ,
35 140,24 TWINSPAN 28[58 7 41, BE B 55
80% , HH, BBk 75% , F3¥EF 10.5 m; +
BE45 4835 ( Spiraea pubescens Turcz.) 55 [ 40% ,¥-3%
B2 m; MIFFEY FRERE0%, FHRE
8 em, ZEEMNH LA R AL B (Pyrus betulifolia
Bunge) . [ ¥. & & ( Arthraxon hispidus ( Trin.)
Makino ) FlI 46 fE 1 T ( Viola philippica Carr.) %,

V. i - FRY -BMFEHTEHHL
(Assoc. Pinus tabulaeformis — Spiraea salicifolia -
Eriophorum gracile) , RN ERRETED, A
BEJ 1.23 #1136, % TWINSPAN 4325f55 5 4, BEM
SFHJHEIR 1 740 m, B 90% o HP, AR
80% , FHIEE 12 m; F528k35 ( Spiraea salicifolia L.)
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I: LBk + B0 - BIEET - FEMBEBEMN Assoc. Carya cathayensis + Populus tomentosa — Ostryopsis davidiana — Thalictrum aquilegifolium var.
sibiricum; 1 ; WWEZHE - [RIE T - HEEBEM Assoc. Carya cathayensis — Ostryopsis davidiana — Artemisia sacrorum; M : ZER5 + & + ZLBEMN
Assoc. Plantago asiatica + Artemisia argyi + Aconitum carmichaeli; V. IWIEBE + WM# - LFEERE - WMFFEH FEREMN Assoc. Carya
cathayensis + Pinus tabulaeformis ~ Spiraea pubescens — Eriophorum gracile; V ; MY - BLRE - HMAT L8 TP Assoc. Pinus tabulaeformis —
Spiraea salicifolia ~ Eriophorum gracile; VI: W} - YK — EH3FBEM Assoc. Pinus tabulaeformis — Hippophae rh ides — Imperata cylindrica; V. I
FRER + bk ~ BB - ZFF £ 50 FR0BEM Assoc. Quercus wutaishanica + Carya cathayensis — Rosa zanthina — Eriophorum gracile; VI %t
i — REELAR — WEREBEA Assoc. Larix principis-rupprechiii — Carpinus turczaninowii — Duchesnea indica; IX: IWHSTE — A B XUBEM Assoc. Philadelphus
; — Peuced. terebinthaceum; X : 2R3 ~ HF B M Assoc. Spiraea salicifolia — Imperata cylindrica. FEPHMAAREERERE

Arabic numerals in panes represent the quadrat codes.

1 \LAELEHEETE 56 17789 TWINSPAN 55 E MK E
Fig. 1 Dendrogram of TWINSPAN classification of fifty-six quadrats in Huoshan Mountain of Shanxi Province
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50% , PRI 10 em, ZEEA LR R B R
(Pinus bungeana Zuce. et Endl) [N BE. LT FH
(Syringa pekinensis Rupr.) . [ 5 1 Hi#i ( Sanguisorba
officinalis L.) %,

VI. Wi - ¥ - AE#E (Assoc. Pinus tabu-
laeformis — Hippophae rhamnoides — Imperata cylin-
drica) . ZREANEEHET 3.10,15,19.32.41 42 I
44, 3 TWINSPAN 732KH)55 6 4, A BB 95% ,
Hep, a5 BN 90% , P33 E N 10 m; ¥R
( Hippophae rhamnoides 1.) 3% B~ 50% , F-3H & R
L2 m; P2 25% , P31 30 em, ZHEMAH
HPEAE AP B L 2R AR ( Quercus wutaishanica Mayr.) |
¥ ( Betula platyphylla Suk.) . #] # F ( Elaeagnus
pungens Thunb.) (G543 R AAFT £ 5%,

BEM (Assoc. Quercus wutaishanica + Carya catha-
yensis — Rosa xanthina — Eriophorum gracile) , %M
WEHH 2,17 .33.34.45 f148, % TWINSPAN 433
55 4 41, BEAIEIR 1 640 ~1 740 m, BB 70%,
Hop U AR 50% , FHIREE 10.5 m; ILHksE
BEA0% , FHmBE 8 m, XBENPHMELEFEEA
¥ LI AR i B (Ajuga ciliata Bunge) KK K444
Bk Hypericum longistylum Oliv.) &,

V. Hedbs 4% - REEH) ~ dE A #E A (Assoc.
Larix principis-rupprechtic — Carpinus turczaninowii —
Duchesnea indica) . ZEEMNLEREH 43 52.53 .54 K
56,k TWINSPAN 43280058 3 4H , B A4k 1 840 m,
B 80% ~ 90%, Frt, Ak & 4 (Laris
principis-rupprechtii Mayr.) % B 75% , -5 10 m;



60 MY RRE F ¥R

H18 %

8 E AT ( Carpinus turczaninowii Hance ) 3% & 25% ,
Y5 BE 1. 8 m; 48 %% ( Duchesnea indica ( Andrews )
Focke) % 20% , V35 & 10 cm, BKEEAFAYFE
AR IL R BR . B e AT £ 8 5L, 75 B (Rubia
cordifolia 1..) %%,

IX. h#g7E — 4185 KB (Assoc.  Philadelphus
incanus — Peucedanum terebinthaceum) , % MU &
FEJ7 38,39 F149 % TWINSPAN 4328055 2 4, FE M
MEE 0% ~70%, HH, L1 IE ( Philadelphus
incanus Koehne) 25 30% ,SF Y & 2.0 m; A B X
(Peucedanum terebinthaceum (Fisch.) Fisch. ex Turcz.)
X 50% ~60% , FHEE 12 cm, ZREAPHILE
HeFih 45 B 45 ( Corylus mandshurica Maxim.) | # 30
( Rosa xanthina Lindl), &k WHE K &RE X
( Lonicera maackii (Rupr.) Maxim.) %,

X. 4% - A3F 8 M (Assoc. Spiraea
salicifolia — Imperata cylindrica) . ZFENAH =35
21.22 H137,3 TWINSPAN 232KIK% 1 4, 0% i
#1650 m 4, BEM B35 80% ~90% . Hirp, FLk

£1 LEELERTRRENREERNOH SHEEY

B 20%, FHEFE 2.5 m; HF 5 E 60% ~
70% , F-YIRE 45 cm, BEAFHMEERMAERETE.
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Table 1 Species diversity indexes of different layers of vegetation at different succession stages in Huoshan Mountain of Shanxi Province
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B BRTE YRk L REVEFEEY  Species diversity index!)
Layer Succession stage R D’ g D J
A2 Herb layer FEt SR B YK BBt Abandoned land pioneer community stage 2.616 1.262 2.163 0.379 0.841
BRI Y B Herb community stage 1.380 0.797 1.413 0.290 0.741
FEARBEV 9 Br Shrub community stage 1.502 1.188 1.310 0.272 0.687
SeETFABEVE W Bt Pioneer arbor community stage 1.384 1.038 1.353 0.301 0.772
RS IERIE [ Bt Mixed forest transitional community stage 1.454 1.034 1.443 0.207 0.817
TR BEL B Bt Climax community stage 1.527 0.874 1.580 0.231 0.789
WEARJZ Shrub layer BT B BE Herb community stage 1.435 1.472 1.066 0.133 0.964
HEARE M Bt Shrub community stage 1.406 1.401 1.007 0.144 0.933
ST AR BEYE K Bt Pioneer arbor community stage 1.388 1.393 1.119 0.271 0.842
JRATHR T JERE % Bt Mixed forest transitional community stage 1.895 1.207 1.430 0.191 0.899
TR B % B Bt Climax community stage 2.061 1.847 1.503 0.28 0.962
F*AZ Arbor layer Sk T AR BEIE Bt Pioneer arbor community stage 0.511 0.744 0.761- 0.447 0.739
TEAS bRt JERE % By Bt Mixed forest transitional community stage 0.920 0.951 0.888 0.556 0.661
THEBEYEH Bt Climax community stage 0.826 0.962 0.806 0.446 0.784
£54 General i S REYE M BX Abandoned land pioneer community stage 2.324 1.143 1.735 0.287 0.795
BABEYB: Herb community stage 2.502 1.933 2.150 0.608 0.775
HEARBEIE I B Shrub community stage 2.151 1.825 1.594 0.281 0.628
SEBE TR R BETE B Be Pioneer arbor community stage 2.684 2.579 2.601 0.613 1.122
IBASHRIT TS B Bk Mixed forest transitional community stage 3.571  2.813 3.237 0.834 0.902
TR BEF% W Bt Climax community stage 3.292 2.646 2.704 0.648 1.082

YR, Margalef £ B B #5 %X Margalef’ s richness index; D’': Menhinick 3= & BF 5% Menhinick’ s richness index; H: Shannon — Wiener ZREMEFE S
Shannon-Wiener’ s diversity index; D: Simpson Z#E{:35%( Simpson” s diversity index; J: Pielou $375] BEFE ¥ Pielou’ s evenness index.
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TS EHENBRTARRNY R ZHEEEREK;
T FETR A5 B B, 7T K 2 B9 W0 b SRR M8 SO T
Fefik. TEEARNEBSEY , EABRDF 2R
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HABMBELRD,BRT Pielou 35 BEFEE LIS,
AR YT 2 FEMEFE B0 2 TR H I8 8 7 T S
FEALIE S
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b &R RE2, HR2ATESR, UEEILHEEAR
HEEN RS YR LR BE N EEREK,
BRAT )P 2R 6 BB AR DG HEAR 38 , 1A B B 3 5,
g E KT, HA, Margalef TEERB(R) 5
Shannon - Wiener Z5HEP:16 8 (H) 8] M G B,
R RHH 0.967 , K54k B EKFE(P<0.01); H
I RP A PR BB A S MR B B E KO (P <
0.05) , Ut B X 2e b B M8 B0 B B b S ke Ly
PO LLAE A [R5 B [ Br i ) e AR MEARRAE

§12) WAELEHFRRER RO S AR NEXREE
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Table 2 Matrix of correlation coefficient among different species
diversity indexes of vegetation at different succession stages in
Huoshan Mountain of Shanxi Province!!’

BTy K ZE Correlation coefficient
Index R D' H D ]
R 1.000
D' 0.796 * 1.000
H 0.967 *x 0.842 * 1.000
D 0.632% 0.866* 0.767 = 1.000
J 0.582 = 0. 600 * 0.527 = 0.424 * 1. 000

DR. Margalef + & 5% Margalef’ s richness index; D’ Menhinick
FEEIEE Menhinick’ s richness index; H; Shannon — Wiener &
FEEFEEL Shannon-Wiener’ s diversity index; D; Simpson Z4E14:35
¥ Simpson’ s diversity index; J: Pielou 3357 B 6 3 Pielou’ s
evenness index. *% ; P<0.01; *; P<0.05.
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