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Effects of human disturbance on species diversity of Phoebe zhennan communitis

in Jinfengshan Moutain in western Sichuan
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QI Jingiu'”’
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Abstract; Over the last century, human disturbance plays an important role in the change of global climate and environment
and consequently, the loss of global species diversity. Unsustainable use of forest resources is causing dramatic changes in
the forest communities and poses a serious threat to biodiversity worldwide. Plant species diversity is an index reflects the

complexity and stability of forest community function. The effect of human disturbance on forest community can be directly
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reflected by the change of community structure and diversity. We hypothesize that community structure and plant species
diversity vary with the different densities of human disturbance. In our study site in Jinfengshan Mountain, a tourism region
located in Ya'an district, Sichuan Province, there are two major types of human disturbances; irrational selective cutting
and tourism activities. In order to investigate the influences of different disturbances on the characteristics of species
composition and diversity of Phoebe zhennan community in Jinfengshan Mountain, a field investigation was conducted. The
intensity of human disturbance is divided into 3 levels: severe disturbance ( close to the core scenic area within 40 m) ,
medium disturbance ( distant from the core scenic area at 40—80 m) and slight disturbance (far from the core scenic area
at 80—120 m). The species richness index S, Shannon-Wienner index H, Simpson index D and Pielou index J, are
adopted to evaluate the level of species diversity in Phoebe zhennan community. The results showed that 155 species,
belonging to 36 families and 136 genera were found in 9 plots with a total area of 3600 m>. The following results were also
revealed in this investigation; (1) the number of species decreased with the increase of disturbance intensity. (2) In terms
of the community structure, the diameter and height class were normally distributed with slight and medium disturbance,
significant difference in community structure was observed among communities with three different disturbance intensities.
Individuals under slight and medium disturbance were distributed in small and medium diameter class(4<DBH<20 c¢m) ,
and low and medium height class(5<H<13 m). Individuals in severe disturbance were mainly distributed in small diameter
class(DBH<8 c¢m) and big diameter class( DBH=28 c¢m) , and low height class(3<H<7 m) and high height class( H=15
m). (3) The species diversity indexes generally exhibited slight disturbance > medium disturbance > severe disturbance
respectively. The richness index S, Shannon-Wienner index H and Pielou index J, were decreased with the increase of
human disturbance intensity. This study suggests that human disturbance had negative effects on the diversity and stability of
Phoebe zhennan community, which calls for urgent actions to solve the conflict between human disturbance and the
protection of species diversity. “Close to nature” forestry, a theory about sustainable forest management which integrates

consideration of social, economic, and environmental factors in decision making is proposed to be taken into practice in this

study area.

Key Words; human disturbance; species diversity; Phoebe zhennan; community structure; important value
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B4 em H— NP AR B T 0—4 cm,
Jgiz I 4—8 cm, Jif2 M 8—12 cm, Hi42 IV 12—16
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Table 1 Genernal situation of the sample plot

iy 5 2 S Y4 R 42 Sy 5 ‘ D
L TN B ot oo . S oot
plot No. Altitude/m = Slope/ (%) Aspect/ (%) 0 er/em  height/m  (Bk/hm?) Ganopy intensity

1 788 17 NW50 11.3 9.4 1850 0.8 Uz} S

2 785 19 NE45 11.5 9.9 1655 0.9 BRRE

3 783 19 NE45 10.1 8.9 1675 0.8 RE

4 788 20 ES45 10.9 8.4 1200 0.8 e

5 787 20 ES45 9.2 8.7 1300 0.8 e

6 785 20 ES45 10.4 8.9 1150 0.7 rpEE

7 787 19 WN30 16.4 10. 8 1300 0.8 Gl

8 788 23.5 WN30 21.5 13.8 1225 0.7 CY5 3

9 790 21 WN50 23.4 15.3 1450 0.7 Gl
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Fig.1 The diameter class and height class in tree layer of Phoeloe zhennan community under different level of disturbance
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Fig.2 The statistics of the number of Family, Genus, Species of Phoeloe zhennan community in different layer and under different level

of disturbance
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e 3 RW ORE) SR E A T 90N 3R 2 19 p 3
TR B HEY O P TSR TS T,
JEFHE T HEARZ A B R e £, HIKR ( Debregeasia
orientalis ) S8R ( Oreocnide frutescens) \ H N ( Acanthopanax
gracilistylus) 55 15 B 52 B TR N HEARZ RSP
T W, A Ml ( Phoebe hui ) | K R
( Pyracantha fortuneana) MIFZ55 13 Ff; 52 F 5 T4
V& REARJZ LA BN R ERAT (Myrsine africana) K
WA 11, FEEEE TR AR)Z b 5 2 0 3
HbuA57 A A AR T B 0 TR TS TR 1 A A AN [ AR A %o
WEE Y 35 N BE A 2 v, ROA KO AT RRAT
( Rhapis excelsa) . 2417 ( Neosinocalamus affinis ) 25 Tif

BP0 30 PR s AR i ) AR T 52 1 22 B ) R
Ko BEAN  TER AU AARIE 7 R DL AR A R A% 2
VLR AL TR AR TR Re ), (BAETe AR 2 FIE R
JZ o Uo4gn ook fe . WE . BB 52 W ( Lindera
megaphylla) 7K X ( Fagus longipetiolata ) 55 % F-
Fifr 3ok SRR HAT VTR Iy KK TE T RE

F 4 W R 5 A TH0F BEARZE /9 0
PP HET R R TS T B TS H T, %
BRRE TR FEAS)ZE B L S AG H7R B K ( Cyclosorus
acuminatus) 5. [ ( Hicriopteris glauca) Wk ( Stenoloma
chusanum) JKATM( Murdannia triquetra) % 7K A€ ( Pilea
notate ) 5§ 34 Ffr | Ifif 52 v B A EE B T4 1 A 2 AL
AR 18 RN 16 Bl R TILN HAZ YR F
JE e AT REAR LAR W7 T S D], — S R A 2 A
F A2 BN Ay BRI A R S Sl i T, 2R T
M RLA 2R B A% O X, DR R A JLFTEA
RIS AE T IR R T BRI AR A
Z BN TR Ea 55, BT A5 A D BE AL (4,
FAAEY) AR RAF

R2 WBABHEFAREVMNERE

Table 2 IV of species in tree layer of Phoeloe zhennan community

LRl FZA{H Important value

Species name A B C
H WX Cyclobalanopsis glauca 0.1173 0.1432

Hi A Phoebe zhennan 0.1115 0.1335 0.5095
A Ginkgo biloba 0.1109

W Machilus pingii 0.1078 0.1341 0.0399
K2R Cunninghamia lanceolata 0.0967 0.1114

BFH Mallotus japonicas var. floccosus 0.0773 0.0847

WikZ Cryptomeria fortunei 0.0773 0.0931

HIBR Quercus serrate 0.0462 0.0515 0.0735
BN Podocarpus macrophyllus 0.0461

YT 58 Bothrocaryum controversum 0.0407 0.0472

EMKFEBRE Choerospondias axillaris var. pubinervis 0.0400

WA Liquidambar formosana 0.0816
SRR Pithecellobium lucidum 0.0796
¥ Castanopsis fargesii 0.0488
A HAY 11 ' The 11 remaining species belonging to A 0.1681

B H:A% 10 Ff The 10 remaining species belonging to B 0.1614

C: HA% 9 Fl The 9 remaining species belonging to C 0.1672
A11 Total 1.0000 1.0000 1.0000

AR ETIE Slight disturbance ;B H1BE T4 Medium disturbance ; C ; BB T3¢ Severe disturbance

K3 BANZEARYMHEERE

Table 3 IV of species in shrub layer of Phoeloe zhennan community

LG FEZH Important value

Species name A B C
44 Phoebe hui 0.1526 0.0463 0.0407
Kl Pyracantha fortuneana 0.1152 0.1155
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LY/E i FEZH Important value
Species name A B C
WS Cryptomeria fortunei 0.1029
IKIK Debregeasia orientalis 0.0816 0.1290
FEAYI Symplocos laurina 0.0696
475 llex chinensis 0.0522
BRATF Myrsine Africana 0.0437 0.0622 0.2848
1S Camellia japonica 0.0390
KX Fagus longipetiolata 0.0363 0.0409
FEA Rhapis excels 0.0363 0.0395
SEMHE Ficus heteromorpha 0.0288 0.0472
K2R Cunninghamia lanceolata 0.0276
TR Rubus 0.0258 0.0632
8K Oreocnide frutescens 0.1183
FJIN Acanthopanax gracilistylus 0.0688
W Machilus pingii 0.0476 0.0466
MR Lycium chinense 0.0442
J 1A% Fraxinus mariesii 0.0354
R ZEHG M Berberis soulieana 0.0322
FEHE Lindera megaphylla 0.0279 0.0363
INRGBE Rosa cymosa 0.0259
AEM Zanthoxylum bungeanum 0.0220
¥ Castanopsis fargesii 0.1142
ZEXT Neosinocalamus affinis 0.0469
¥R Eurya japonica 0.0373
FIAEHIAR Paulownia fortunei 0.0297
BHI A Litsea coreana var. lanuginosa 0.0295
A H4x 18 Filt The 18 remaining species belonging to A 0.1883
B:HA% 17 Ff The 17 remaining species belonging to B 0.1888
C:H4x 16 ' The 16 remaining species belonging to C 0.1791
A1t Total 1.0000 1.0000 1.0000
A28 T Slight disturbance ; B: 71 T4 Medium disturbance ; C; FJ# T4 Severe disturbance
x4 WABREEARYMHNEEE

Table 4 1V of species in herb layer of Phoeloe zhennan community
Yrfh FE{H Important value
Species name A B C
WIREFR Cyclosorus acuminatus 0.0778 0.0379
B A Hicriopteris glauca 0.0768
LR Stenoloma chusanum 0.0548 0.0745 0.1058
KA Murdannia triguetra 0.0385
¥ IKAE Pilea notate 0.0365 0.0782
KR Boehmeria penduliflora 0.0354
AR RE Setaria plicata 0.0327
K AESLZERE Carex teinogyna 0.0307 0.0456
FEEE Arthraxon hispidus 0.0291 0.0752 0.0397
WM Selaginella delicatula 0.0288 0.0312 0.0740
ATHERL Reinwardtia indica 0.0273
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LY F A Important value
Species name A B C
AR IR BR Plagiogyria euphlebia 0.0249 0.0537 0.0760
[A138] Equisetum arvense 0.0244
B E M EH R Arachniodes australis 0.0221 0.1544
B Iris tectorum 0.0206 0.0185
95, Perilla frutescens 0.0198
P IHIES Crassocephalum crepidioides 0.0179
o, J% Digitaria sanguinalis 0.0176
T REHL Reineckia carnea 0.0171 0.0235 0.0307
WERE Duchesnea indica 0.0166
41> Lygodium japonicum 0.0159 0.0258
I8 Eragrostis pilosa 0.0134
M5 Conyza japonica 0.0132
FEWLE Roegneria kamoji 0.0127
=Wk E%6 Aster ageratoides 0.0126
INEMIRLL Phyllagathis fordii var. micrantha 0.0114
A Taraxacum mongolicum 0.0112 0.0185
42T Plantago depressa 0.0103
i IR B Mazus pumilus 0.0099
TABEL Centella asiatica 0.0098
—4EFE Erigeron annuus 0.0098
B3 Oxalis corniculata 0.0096 0.0263 0.0167
41 Achyranthes aspera 0.0096
I, 2% Kalimeris indica 0.0090
%4E Hedychium coronarium 0.0376 0.1075
JEBR Neolepisorus ovatus 0.0294
B35 Dioscorea opposite 0.0271 0.0186
F 4 Ophiopogon japonicus 0.0235 0.0346
BE3% Houttuynia cordata 0.0207
755 3 Sanicula chinensis 0.0194
S B 5 Commelina communis 0.1527
JNFAFE Dysosma versipellis 0.0322
He3k B Echinochloa colonum 0.0318
I Trifolium repens 0.0282
FEHH Saxifraga stolonifera 0.0226
M4k W Pratia nummularia 0.0199
A : H4x 36 F The 36 remaining species belonging to A 0.1920
B:H:4x 27 F The 27 remaining species belonging to B 0.1976
C; HAx 26 Fft The 26 remaining species belonging to C 0.1904
&t Total 1.0000 1.0000 1.0000

AT Slight disturbance ; B ; H B T4 Medium disturbance ; C : F & T3/ Severe disturbance

2.3 AREREA S T RAR R MR DM LZ IR R D A 2 R R I, (R A8 T

FEVERY 5 1)
231 HWEE ZHEVERAIE

3TN AR (35 5) , Wb Z AR PR K1 22 8 T B
T PR Ml B AR RS AL S X DR R AR A

SR EE  ARRAEMEEE R EE EREL S R RE TR AR A A | i e 16 sh A %, AT
{& .Shannon-Wiener Z #EPEHE %X H {H . Simpson i 3 Xof A B3 B IR BE e, — S A2 Pk 2 1 W Bh RAS 38 L
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A B R A TR IR, BT LA S (8 B AR 32 B2 TR
FEHL 5 4 RUSF A0 5 X B IR, B Z B T
PERyFEm, By LA S (B e R T RE LAY S (H )5
o, AR H S S EH ARS8, E
TSR H A, P TIiRZ  RETIT
REFE Y H (B, D0 W R AU AR ARV 1O W b 22
16538 O 1 Sl e/ R T o P o R 5 5 =
J SR R AT B SRRl H (A S (B
SEFTE M H AR S (R, g, (R
P EE T T RER Y J, (RO, X oy H H (B S
(EAREFOR, TE B T4 T REFS Y H BT S i),
W T (BRI Ul W o B T A W P e A 5 b o A
BT AREE,

IR EE SR AT R B A T B e
Yk Z IR R T RS B T b >
HEE T, AN T ORI AU AL BB, v 18 W b 22
PP A AT B i, TSR 5 B RSP A O R X
AR B A G, FR B - B RGN | iR Ui 1% sl B %5, 1k
PEVEHD AR B8 A A LM 8 AR R i) 47 Ay b ]
AR ARSI R B2, WA AE B AR B vh o A A 1
5y, —LL I A2 1 25 B W) R O, W Bh R RE 4R 2
Shannon-Wiener Z245 V£ 1§ 8RN 15 &) B 15 50035 T B
P B ATE | TR 5 PR 43 25 7 52 B8 R P R A R R 9 T
SR, S 2 R RETERE IS IR T AR MR 2
FEPETRBOZHTH N
2.3.2 YIRS R Y Z R

T REVE S22 R ) b Z2 R ST W 1 L) 1) ST AR 45

PR T A HE R A 25 IR L, R AF BB VR 2 IR 4
P ) T8 e e W RE TS PR 0, Tl X TR R 2
RIZHFAR R Z R R (R 5) R
ME N TR TR 2R 22 7 B3 Y
F & EFEE S (A Shannon-Wiener ZFEVEFS S H 1A |
Simpson EHFEFEEL D (H— N FEARZSHEARZ >TF
ARJZ IR R EARY) EAAY T AR T
PLERBE (938 17 BE SRR AR T 8, szt i b
HVEL TP TR A JZ FIREA 2 1 25 T8 K8 o 2 )
TS TP S BRI BEAZE A 4% T B
P TISERE TY>S BT, P E T T AR
(PRl 22 BEPE A B N 95, Andreas Molder' ™ 45
INHTEARZ YR S 2l ok 8 IR B+
K o3 A Ry A AR 2 Aok R TR A B AR S e B
M SRR ST e BRAKTR 2 4 4 B A £ 32 B TR R
SRR, EARRE ST, Z EE T AR R A
(1 HE A =35 0.5095, PLFi B & , I A2 WA A
P — HETT R MR BEAR R AR AR K BT DL A2
THRAAR A AREE 75 25 2 R R Z PR AL T i
A 52 BT TR AR Z WA A s 5, B
TRIRBE ST HE R 2 B A 2 ) ) P 22 e M
FRERL K 5 52 58 B T AR I o o 4 RSP A 0 35t
X, AR 2 N T, TR AR E YR =
T U2 B T4 T & 2 W 2 R 48 BCHT 4E 47 T 4
B K

£S5 TREEEAATFRTHEARREREZNMF S HEEEY

Table 5 Species diversity of Phoeloe zhennan community under different level of disturbance

D H Jow

T B 7)) = $
Disturbance intensity Plant layer
BB EIN 13.3333+0.3333b
Slight disturbance HEAR 18.6667+2.6667ab
AR 28.3333+3.8442a
T BN 12.66670.6667b
Medium disturbance HEA 20.6667+1.3333a
AR 23.3333+0.8819a
HEI PN 8.6667+1.7638b
Medium disturbance AR 14.6667+1.2019ab

FR 20.3333+1.2019a

0.8540+0.0012a
0.8207+0.0580a
0.9167+0.0085a
0.7667+0.0657a
0.9053+0.0081a
0.8970+0.0120a
0.6850+0.0801a
0.7260+0.0526a
0.8573+0.0069a

2.2187+0.0297b
2.2657+0.2090ab
2.7997+0.0575a
1.9247+0.1601b
2.6707+0.0738a
2.5427+0.0998a
1.5617+0.2603a
1.8350+0.2002a
2.2663+0.0676a

0.8567+0.0038a
0.7777£0.0563a
0.8083+0.0212a
0.7620+0.0771a
0.8830+0.0136a
0.8073+0.0287a
0.7270+0.0612a
0.6817+0.0537a
0.7530+0.0101a

RIF/ING PR A RV 2 UK 8] B B0 22 53 1. 3% (P<0.05) The difference normal letters in different plant layer indicate significant differences
at P<0.05;S . ¥ =F = 84X The richness index; D ; Simpson BB % Simpson index ; H ; Shannon-Wiener ZFEM 8 40 Shannon-Wiener index; ./, :

Pielou ¥4 B 54X Pielou index
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FE P HE T 65 A0 2 AR A0 T P00 B | 57 b 5%
LS5 FREEE PR R AR Y S e | 4 2 52 i)
B AR Z MR EERNE 2 - &
RULIAEAR R AEMBEE T AR )RR B Rh A T
YT, RGN 1 BE G A5 A0 3 52 3 TE 2R 3 A1, 4l %
Z Ul VR 25 fAe e H A SR TE B e ) ok s A2
THITEAZ AR PO FE WA 2 26855, Az
AN BE YA AR W A BH I B sl LA
KR RE , I 73 M s B A, 2 TR A
ARJZ TR T ZH 1K 0.5095 , il A2 248 X% ) 3
Fifr BRG3 F oR WA A LIRS 4, 100 B o 32 T 400 B
AR ASRTITHBE ST, Anitha K'Y ZEHF 5T & B0 F5 4
B HL TS U RIS 4540 AR 2 VR 8 T
) 45, PRIt , 28 38 DA R R R M SR AR e e B R D
N NN T PR TR R A B 1 2 X0
TETE S5 A3 AN T 336 AR I 00 A A R ZE PRE
RTE AT,

& KL AR AE MRS PP =F & BEHE 4 S A
1 Shannon-Wiener f844 H {ELFfE A0 T-PUis B (9318
T REAR , S RE T H X B I P 22 R 1 A7 TS )
R, METHRZ, BE &N, X525
IR TR I A Z R SR —B0
—BEHF 5T A A N R T 0T R 2 1 1 TE R )
KU ARG RS Z A, Z TR AR
W) S AR H B = T2 5 B N B T A
PyFh ZRE MK SRR B D) g
SER G R BN RL N R T 5 BE F B 45 2 I S
HIYI P Z R RRIE AN ], % T A9 e A — 2L, T R
525 WA Tl B 32 Pk R Y B TR e S A AR S
PEA G, 25 LS, VO AR IR A MRV &5 2 IR
ZFEVEFREAN R AT 58 5 A T3 B4 F Y L AR ]
JEUAEI AR VA G, Bebf R AR I 1 3h
XA 32 0 TR R AE BBV 2 UOR ], i
PRI RAR T Z R 0 T R )2, ik Ui 1 Sl 4 B 2 52
M 5 ™ 6 T s T 3 v ) %) 98 R U2 32 B X A T
YL AR XRS5 | AR TR AR FNRLAS (Y R4
TR ) 55 , A B R %) B 4 b ) ) B S R R B it T 32
BL, BT AEAR 2 W 2R AT 35

LY NSRRI RE R E Y Z R 2

TR EZ — N TS B2 X
YIRER BRI RE AR 55 P2 Ak B B
SRIESRAEA B 5 A28 B (8L, AN 1 BE R S
W LR A, I R AN T i A R e 0 31, = B0 KL
LR A YR A ARV P 22 FE R KO 3 R AR (3R
5) ., Miyoshi 7F 1925 4 84 il 0 40 A% o X6} H 4% 21 41
(Acer pycnanthum) #EAT FEIR PR3 28 PR R A A
WA 25 RIS B ) R | J5 2K Tkuyo Saeki Y BF
EIRUAT S S ENGII we /W S EAR L - S A0EIE SN
ST R B UTE S ST >R A BRI Ak iR TE SE R
TN BRARTEVE PR BT 5 ™ IR Al 1k i
NR TGP SR o 2 A Z0K R
28 AR RSP L R R & T3l 2 2
Evan Davies *' S5 53 % BT [R5 1 24 15 40 10785 bRHE
BV O, PO TS MR O™
()28 55 T B AN R AR P 1 < S Lzt AR e 2R A
FAIEARFPARA RS2 3, B UK S5 IR %
RIIL , 28 AN B AR 78 R B0 2 N 28X B AR 4
Jo e 2R SCEL iR ST AR AR 9 K 22 R T, SE IR AR AR 2 T
REZR, TENRSE K Ik B S S B D 0“3 A SR ML
AP 2TOBAR MR R BRI T — ST 1T
AR I HAAMEE I AR RO E 77 07, 5
S E ML, I AR E U B
SEP A BT B SRR R AR AR Rl 20 42 0% A1 25
e KA, TR FERRARA 2255 DI Re ity RIS 132 L2
DUpRE At S IRe, UL, 4 ROl A UCAE MR 7%
(VRS FIVE T AT AR A St - TR AS -2 -2 R 1k
AR Jr 2, BRI 05 2 A B MR (T4 Y
SREE R AW TE R RE 10 £ L RERR dn2n it
T A T XIS XA S B AT YRR R, SEAT IR
A& 1M FEAL A VR T L ) L 2 AR A R DA
PR S5 A RIS AR R AR R B SR
ZREMKT BRI SRR e AR DI RE R R AT
RIS PRBE , i A AR U A ARV A8 B L 2 B LR
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