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Abstract: To understand the community structure and species diversity of Symplocos sumuntia secondary forest
of Bifengxia in western sichuan under human disturbances, the community structure, composition of species and
species diversity character of Symplocos sumuntia community were studied. The results showed that there were
151 vascular species, belonging to 58 families and 98 genera, in 12 plots with total area of 7200 m’, in which
Lauraceae, Symplocaceae and Rosaceae were dominant. One-Way ANOVA analysis showed that there were not
significant difference (P>0.05) in diameter class and height class of tree layer under different human disturbance.
And the diameter class structure of tree layer was single peak type, its height class structure conform to inverse
J-shape, which suggested strong capacity of natural regeneration. The species composition and number of

dominant species in each layer were different under human disturbances. The number of dominant species in tree

ek H #: 2015-11-27 B2 H#: 2016-02-22

ESWH: W)IEEHET—BI0H (B AFE)(152B0020); R BB R E(31370628); H ZBHESCHETHRI(2011BACO9BOS); PU )1 R it
Rl 4L TH3E 4:(00370401) B Bl

This work was supported by the General Project of Department of Eeducation in Sichuan Province (Natural Science) (Grant No. 15ZB0020); National Natural
Science Foundation of China (Grant No. 31370628); Projects in the National Science & Technology Pillar Program during the Twelfth Five-year Plan Period
(Grant No. 2011BAC09B05); and the Special Fund for Dr. of Double Support Plan in Sichuan Agricultural (Grant No. 00370401).

EHE I AERE(1972~), B, ML, fl#EdR, FENFHFRAESZFMAES TSI, E-mail: haojf2005@aliyun.com



560 B AR R T %24

layer had significant difference under disturbances with in order of slight disturbance > middle disturbance >
severe disturbance, while the number of species in shrub layer and herb layer was in order of middle disturbance >
slight disturbance > severe disturbance. The diversity indexes, such as S, H, H', and J,,, decreased with the
increament of human disturbance, indicating a decrease of species diversity. There was negative relationship
between human disturbance and species diversity in tree and herb layer, while the species diversity increased in

shrub layer at middle disturbance. As a whole, these indexes were in the order of shrub layer > tree layer > herb

layer.

Key words: Human disturbance; Symplocos sumuntia community; Population structure; Species diversity

VIMp 2 RV R A A D Re B 2R MR — Bl
BN, R R R R BT SR AR B S R SRR
SEVERITERR Y, R Z AT A B TR
TP 1P 2 FEIEAA B Tk — W e AR S
RETRE, BIFHVGRBEER R E ., AR, 4
BRGE N Z R BRE RS RAE 1 Bl
TR S TG KRG R T, FRAEETE S 3L
ZREEE MR A S RGN B Z A BGER5r, XRHE
LR RGIRE GRS RGO TR LE AR,
IEARMEEE YR Z AR O R — B 2 e,

22 T 25 g e A 25 X e X i T L Y (1) I By
THERR AR, XHRRFRATR . RTRAR PR L
A 2 AR TT TH R, Rk A2 25 X (X [
I 2 W 1) P BT AR K REJH AT S th, (HRE G 3
g AR AR I K R, XN NIREIS 2, 1%
X LT B SR DABR I . BRARKAE . MRy
FIR N AT PRI, K REH 1 & S AN
ATEM I BN, X AR RGN 2 R
I J8% B o« 1l WL (Symplocos  sumuntia) 9 1l A7 £}
(Symplocaceae) L& # 2k 1Y), HAMR R &
Fe A A, S R R pu e, SR
(Schima superba)~ ¥%(Castanopsis fargesii)¥4 il 25214
e ] 5 X ot i R o LA R b AR 9T DA 22
7 ZE G LRI A PRI I O R, IR AT
PO HAIMNZE RS BV SRR Rh 22 REVE RS, AN
TR 2 X AR S48 L PEBT R, Dy
AW 2 MR DR P SR P HRR AR B R AR AR

1 WX AR

BF 7 DXL T DG )1 48 22 T R 3 X I e 2 U
I86(102°51'~103°12" E, 29°40'~30°14' N), H1ab TSk
Ly 2R O e AR ik ) L M, iR 1971 m,
et VNI HS R 73t SR &b & S R R e

T, SRR E K TR, URIEANRE, WExR
s SEEIE 16.2°C, XTI 1039.6 h, FFEKE
1774.3 mm; H ARFEAE K Ja 0 Ay 2= w9 2 i 6 7Y
WGk R AR R DO LR, AR R
(Lauraceae). 1% #}(Theaceae). H & Fl(Liliaceae).
% B Compositae) 135 18 L (Rosaceae) A 3 2H A 1)
2R AR

2 WFRTTE

2.1 BRI E ST RE
S, ALK, RN TR
U5 MR IR P EE A i 2h TR sz,
WE 3 PR TIRIRE L, TR R
PERAREE, Mo, RN EKR, RIFES)
AR, Pk, WMV N IS EN A E, MRHE
WA KT SZ IR EOR, BN 0.6~0.7, BEESAZC
5 [X 100~250 m; T2 fR Ik FEMR A ™,
WHENEE, WEHEANRED, NNITEIER D,
TR JE A T 2 BB AR A, HRPATEE N 0.7~0.8, BEES
DX 400~550 m; BT PRI AN ARSI R
B, MAETERE, LT RREN, EARZEEY
PRAFSEHE, N 0.8~0.9, FEEZOEIX 700~
850 m. ARAEHIFFCH X ST, SR HL R e e,
WHE 12320 mx30 m MRAHEES. MEFE IR
FEHL(E 1), R, AN B TR 4 B, 3T
SRR B AR . IR MR, SR B4
SR BANFEHLAE 738 6 S 10 mx 10 m (1) F%
AKRFETT, WEICSEFET AR 4 . MEEL A
W SR PESEfRbr. fERAFEHLIE T M 2%
B 6N S5mx5 mBEEARFETT, 124 1 mx 1 m A
BT, 3 e S E A J2 (CBLHE A5 7 AR R T A B
L) A ER (IS EA) IR 4 . BRI

PRy mBEL HAR. RRRESEIRAR.



5539 R A N T 1 G SR | L LR AR MRS 25 R R o 2 5 ) 561
F 1 PR
Table 1 Status of sample plots
e R (m) W (©) W () 4% (em) Bk (m)  #E Density MM T
Plot No. Altitude Slope Aspect DBH Height (ind. hm?) Canopy Disturbance intensity
1 1132 23 NE80 10.2 9.4 2450 0.9 2R Slight
2 1129 26 NES83 9.7 9.5 2000 0.9 % Slight
3 1128 21 NE79 9.1 10.8 1933 0.8 % Slight
4 1126 24 NE74 9.8 10 1617 0.8 2R Slight
5 1136 27 NE59 10.3 11.6 1567 0.8 T E Middle
6 1135 26 NE66 9.7 10.5 1700 0.7 T E Middle
7 1133 31 NE6 10.8 12.2 1250 0.8 R Middle
8 1132 28 NW65 10.3 11.5 2217 0.8 HEE Middle
9 1144 29 NW72 123 11.3 1200 0.7 HFE Severe
10 1146 32 NW80 12.1 10.4 1400 0.7 HJE Severe
11 1149 31 NW85 12.1 10.8 1800 0.7 HJE Severe
12 1147 31 NW86 12.3 10.9 1250 0.6 HE Severe

2.2 FEEGEHRIG

B SRR, 256 LR AR E A KGN,
SW GRS T, B ERERS N 9 A
22 (Diameter class), 4 1 cm AEIFRHE,
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JEg L, CASRHE, Bfe 32 em KL ENARKIX.
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P (P=0.05), B B HEILE Origin 8.0 411 Excel
2010 5.
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R(EE 15 m D E)SHESEETFIRNES AR
=, H5RETINEREZEP<0.05); BE. HE
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MERERZ, 430108 264 FE. 180 #RAT 160 #k, BE#
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Fig. 1 Diameter class in tree layer of Symplocos sumuntia community under human disturbance. Difference small letters on column among different human

disturbance indicate significant differences at 0.05 level. The same is Figure 2.
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Fig. 2 Height class in tree layer of Symplocos sumuntia community under human disturbance
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UiH£LIR L (Cleyera japonica var. lipingensis) FFRAR N 03911, IRTHEE PR, RROVEZ I
(Quercus acutissima) A AER FETHRER ML, £ P AEAES £, WARS . FH X (Cyclobalanopsis
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KA. BT NS 17 FEMNEEELSN  pubinervis)Z, B 7 HARFA A0

140
120+ —

o N K b
5 80} ] EJRAJZ Tree layer
= § X - % R % % ]

#r k&G #S #F BG #S #F EG #S
21 Slight i Middle [ Severe

K3 AREACH T HEE R, F: B G: J&; S Fio

Fig. 3 Species composition of community under human disturbance. F: Family; G: Genera; S: Species.
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Table 2 Importance value of tree layer of Symplocos sumuntia community

LiEEY) HZ{H Importance value
Species A B C

I Symplocos sumuntia 0.1462 0.1440 0.0975
WIARET Neolitsea aurata 0.0440 0.0378 0.0701
% Camellia japonica 0.0499 0.0277 0.0388
KR WL Symplocos botryantha 0.0466

KK Eurva groffi 0.0438 0.0737 0.0431
%3 Ilex chinensis 0.0460 0.1001 0.0925
WHZLVR L Cleyera japonica var. lipingensis 0.0357

KA Cunninghamia lanceolata 0.0306 0.0272 0.0446
WA Quercus acutissima 0.0429

¥ Castanopsis fargesii 0.0349 0.0462 0.0349
JER A Ternstroemia gymnanthera 0.0419

FHWX Cyclobalanopsis glauca 0.0794

Afii Schima superba 0.0303 0.0886
HAKIE Elaeocarpus japonicas 0.0670
EWKFIRRE Choerospondias axillaris var. pubinervis 0.0318
A:F 4% 30 Fl' Other 30 species in A 0.4794

B: 34 27 ' Other 27 species in B 0.3917

C: 34 17 Bl Other 17 species in C 0.3911
41 Total 1.0000 1.0000 1.0000

A BTGB TG € HETHE. FIA.

A: Slight disturbance; B: Middle disturbance; C: Severe disturbance. The same is following Tables.

ERZFENEE, RAFBELTET  ETH, MEE TR T 22NN E, 33
PR THSEETHINGER 3), REERETIRE AR BERD . WIERE., P EEMEERE
HAARZK BN T R ETIRE, TEIERE  WEZMEAL, 579 0.0584. 0.0665. 0.0693, K
ARKZBH, SR ETIRORAMNBESZ TR ERETUINAKRZE O TR WA R
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MFE 4 w0, AFESEE AN T EAZ R ¥ (Sarcopyramis bodinieri) F1 2 J2 % & Bk (Dryopteris
PBIMPEFETIRSBETISEE T, FETI fuscipes) E1EAF5ERE NN T HIRERE T I9H 7010,
AR ERZ, MR (Phyllagathis fordii)~ R I XS N TR ARSI T2 318 R

R 3 B BEAC 2 R B B B

Table 3 Importance value of shrub layer of Symplocos sumuntia community

it HZH Importance value
Species A B C

BIARIZT Neolitsea aurata 0.1164 0.1177 0.0433
P& Toxicodendron succedaneum 0.0597 0.0749 0.0865
WL Symplocos sumuntia 0.0584 0.0665 0.0693
FAYIE Symplocos laurina 0.0582 0.0409 0.0519
¥ Smilax china 0.0536 0.0578 0.0398
5% Eurya groffii 0.0342

KW Ardisia crenata 0.0330 0.0452 0.0529
F BT Rubus malifolius 0.0327 0.0302

ALK Daphniphyllum macropodum 0.0325

KA Cunninghamia lanceolata 0.0320 0.0344

ARZEF Litsea pungens 0.0413

HANYE Elacocarpus japonicas 0.0286

%X Camellia sinensis 0.0711
FIRANT Phyllostachys bissetii 0.0369
MAl Phoebe hui 0.0305
KFaf Schima superba 0.0294
A:H 42 47 B Other 47 species in A 0.4893

B: 34 53 F Other 53 species in B 0.4626

C:H A 42 % Other 42 species in C 0.4884
&1t Total 1.0000 1.0000 1.0000

4 LR AR SR RPN 22

Table 4 Importance value of herb layer of Symplocos sumuntia community

izLY| HE{H Importance value
Species A B C

R4 Phyllagathis fordii 0.1528 0.1381 0.0773
RIFEH Sarcopyramis bodinieri 0.1090 0.1387 0.0651
JEEE Arthraxon hispidus 0.0885 0.0921
HILEETE R Dryopteris fuscipes 0.0720 0.0383 0.1267
Y Hicriopteris glauca 0.0648 0.0777

JE /L Plagiogyria adnate 0.0616 0.0580 0.0872
H Woodwardia japonica 0.0523 0.0743 0.1548
M5 TR Microlepia caudiformis 0.0515 0.0850

AR Vittaria flexuosa 0.0476 0.0358
WIS B Athyrium delavayi 0.0473

L5605 BH Dryopteris erythrosora 0.0796 0.1399
B JEHHE Lysimachia paridiformis var. stenophylla 0.0360

K Osmunda japonica 0.0323 0.0459
Wik Dennstaedtia scabra 0.0450
A: H42 16 Bl Other 16 species in A 0.2526

B: H4 18 Bl Other 18 species in B 0.2420

C: A& 12 Bl Other 12 species in C 0.1302
£t Total 1.0000 1.0000 1.0000

3.3 AT IDFURAEREE DR SRR S i, Simpson ¥ EAREL AMEAMIY S ZAREL J,,
B EE, WBUREMBETRARZE . BAZK B S T PR RGN R (& 4), Ykt 2 H
Shannon-Wiener ZHEVEFGE H H. WA FE KR HKTFETEES, ARANATEETAARZS
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FAJZE Shannon-Wiener ZAEME4EEL H 6. WIFh=F FEF>RETIH>EET, FETFIRTERE
B IEIRE S ([E8fEAE M 7 (P<0.05), HBEE A Z RN RGNS, SR & IR HER I
THREERIG N, SRR SHEARZE HEH S {ERCD HERZ >TEARE >BEARZ I, RTERZEE
(Bl 4), 8 BT ik BRI i 3 3 Aty R N KZINATHEWNTHRARESERE, BET
NTHRN TR S FERZH Z PR E L PR EERIIG N, HAZ Simpson H 3 FEFRE HH K,
SRR, AR NATIEE FTERZEN B TR A BRI T30 & s 52 M 55 2 i Fh il
8. SEZFHEALEP>0.05); 2., HEMERE K, PUTHLRE IR R AR SRR B 28R T
NATHTEETT #E. H&ZIRI Simpson T34 PUREVE T30 B A% O e [X, T8 SZ AR RN i Ui
FEFE H'S 51 E I, Z R AR R (P>0.05);  TESI ORI TIRE D, ToARESZ BN BN, ¥Fh
RRRE L v O TR B & TR B ZREMETRHUK PR

B 7+ AJZ Tree layer HEAJZ Shrub layer O &4&JZ Herb layer
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Fig. 4 Diversity indexes of Symplocos sumuntia community under human disturbance. I: Slight disturbance; II: Middle disturbance; III: Severe disturbance; S:

Richness; H: Shannon-Wiener index; H": Simpson index; J;,: Evenness index.
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