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Castanopsts fargesii secondary forest in this area. The results showed that a total of 156 species belonging to 70 families and
116 genera were found in a 7200 m” quadrat. Specifically, there were 33 tree species from 16 families including 23 genera,
95 shrub species from 39 families including 67 genera, and 47 herbaceous species from 38 families including 42 genera. The
level of species diversity in arborous layer was lowest under intermediate disturbance, and no obvious difference was found
between communities under slight and severe disturbance. However, species diversity level in shrub layer was highest under
intermediate disturbance, and lowest under slight disturbances. An obvious decrease for the level of species diversity was
found in the herbaceous layer. With increase in the strength of disturbance, the niche breadth value for the dominant species
(C. fargesii) in arborous layer was consistently the highest, and the value overlapping with other species decreased at
certain degree under intermediate disturbance. The niche breadth value for Quercus serrata decreased, but such value for
Theaceae increase as well as the overlapping value. In the shrub layer, the niche breadth value for Smilax china decreased
under severe disturbance, as well as C. fargesii seedings. The niche breadth values for the majority of other species were
lowest under intermediate disturbance. In the herbaceous layer, the niche breadth values and overlap values for Preridium
aquilinum var. latiusculum and Setaria plicata both increased under severe disturbance, with wider adaptive range and
intensifying interspecific competition. The results suggest that anthropogenic disturbances have significant impacts on the
species diversity, species status in community, and interspecific relationship in the C. fargesii secondary forest, indicating

urgent measures in ecological protection and appropriate management.

Key Words: Castanopsis fargesii; human disturbance ; niche breadth; niche overlap; species diversity
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i 2 T e Il A 285 IS X T ML AT Aty g B I AR DX, IR TR K R DR AR K e R e gk 25 <
ST TR A A% A B AR ], [ I 5 0 ke b 2 3R [ AR A B R A K T AR S W R BRI (Ailuropoda
melanoleuca ) W) FEAG B 4340 X 2 — , (B 25 20l A 2 Ul i & e XN T AW HE &2 in 2 24 b JE
FEARAF RS A TG S, S B0Z X AE S R G T RES G AT RE M Im U o %7 35 e e A 285 XU IXC i
& H T 2 102 X% X Sl 5 AR A0 K e T A A R ST S5 7 BT, DA DFFE 8 TT A [ T4
PLIX B PP 2 Rk SRR A 250 R AE 5 I 1 R DA 27 5k e 5 X S A 4 9 R B
B AT ek OB ), BT , ANV ZE G I S B R VS 2 — R *%Wj( Castanopsis fargesii) R A= PR
8 BIEFERT G KA R R T4 e e K RE AV S B T I A AR W 2k R AR S A A IR B HE A T
TN, B AR T T R ZAEEACE A0 T AR S AR AR AR, i X AR ) AR PR DR S R
AR B 5 PEORAP SR IR 2 22 | W] 0 2 b ity ] $-p 2248 PR SR AR s

1 #EFFEE

1.1 B XA

FAPEIE KX (30°03'—30°05'N, 102°57'—103°07'E ) v T VU144 22 T PN DU 1| 235 105 75 9 e Dol 9% 3
7 ZME], TEEHA 780—800 m ;A M {AH , W FE9 , AF KA 1749.8 mm  AFE3 13.9 °C; LR LA B
J A, B IR ZEAL & 7 Rty 2 i P R i P (IR )

S IR R 55 50K 72% B AR SIS IR £ 5, BAFA L5 A2 (Taxus chinensis) AR SFEFRF 21
X 55 XTF A LIk 4 AR 4 bRt 41 2832 1 Ui 2 i e i 2 (0 T4, I 2z Y b e ROR AR 4887 S AR A8 i T4, -
JE A ) b PR R i 285 30 A TR S T 1l E T AR R S F2 R - A7 ( Schima superba ) 45 i iU AR AR H
FHEAEA I 2K ( Cunninghamia lanceolata) KKK ( Quercus serrata) 55 , MK FHEARJZWIFI IS E & G381k
A ( Daphniphyllum macropodum) ¥ ( Toxicodendron succedaneum) FEHEL( Smilax china) 55 , WA 2 EEYFIH
KA ( Murdannia triquetra) AT (Sarcopyramis bodinieri) N BRISEHEY)
1.2 FHKFrIRI o>

IR EERZ L K Buckley S5 (B ST 7 i KRS AE MRBE I 200508 3 AT (1) R T4
B0 S DI PR B R D R AR SR AR 32 A T4, MR R A B2 >0.805 (2) T4 - B s R IXALIE (>2 km ) 5F
TEAZ O 5 DXCTE PR PIMNZY 500 m JEFILASN 52 NA TR (52 T30 MESR 2508 B2 R SR A8 55 AR T4 >
PR AR AR BE 0.70—0.805 (3) FEBE T4 . #E B8 i R IX 03 ( <2 km) BFEAZ 0 55 DX B P 24 500 m 3]
DA 852 I RN 52 T80 MER: 250 SR SR A% 45 N T 2 IR AR AR AR EA B2 <0.70
1.3 FEMB L E SR A

2014 4 6—7 HAE32 BN RIFE R T 00 ZE G I 5 B YO AE PR v P A 7 4 T IS A, R 90 09 A 48 R
Xl 53Ry 57 A BE T B A SR TR 3 RO PSR (A b AR RS = 5 W X IR AT
Py, i HIMBURE 53 HITE 3 Fh AL A b & PRI M A (A — B A& 4 e St 12 B M T
FUE R 20 mx30 m, & FEHIBEA IR 1SR “ AHARHME 71227 BB MR HBAE Sy 6 > 10x10 m FRARFE DT I 5E I
RS NI (DBH) =3 em IR ARAMAR R4 PR B 5 8 SOE R, JEAE BRI X F e I 6
A5 mx5 m BFEARRETTFN 12 4> 1 mx1 m BYEAKRETT I 5E H 0 REARRETT I HEAR IR S BB v BE A
W ROARRE DT N AR YRS BRECEONEL S G L
L4 Bllehb BS54

ASCLAYIAP ' BEFR S D {E . Shannon-wienner Z2AE 4541 H {E , Simpson PLH EE 5 %L H'{H A Pielou 3%)
JERREL J, ERZR G VPN RS U PRIV I Z2 R s TEZR 5 25 JE W Most SRR I A AR B B9 R 0T, AT %
P )RR TSR B & A E —Fh 2R G B, RS A FEAR AR D h g H e iR | 5
FE RN A R BT BT A AT A ) BB, DL 45 5 SR e 45 FF b 1) 5 B R H8 AR o A i i ok 2
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MRACEDIRI AR AR AE . MO T 2R R B/ B HER , SRR [A) TPk B & )2 E ZH 2 MR T
0.8/l , AR TR AZ R 7 Bl FEAJZ R 12 b, 5OAZ T 8 A, 23 5350 45 0 S Pt 1) 2B 25601 5 J8E B 5
B ] A 207 B (R P PP LA B % e i b ) A2 2507 A P 3494

R1 MR
Table 1 General situation of the sample plot
\ o . A e s L
e H g Sy e W 1 R e - R i P J32 T?jﬁ BE
Sample plot N Altitude/ Slope/ () A v(°) Average Average Density/ Canopy Disturbance
mple . 1 e/ m ope, spec
ample plot o " P pee diameter/cm height/m (kk/hm?) density intensity
1 1123.4 10.5 SE39 15.5 9.7 1850 0.55 C
2 1125.6 10.9 SE39 16.4 12.8 1900 0.67 C
3 1132.3 9.7 SE44 16 13.4 2100 0.69 C
4 1123.7 9.9 SE41 11.4 11.6 1900 0.56 C
5 1172.0 8.5 NES7 11.4 10.3 2050 0.90 A
6 1169.8 7.6 SE33 11.8 10.8 2100 0.85 A
7 1160.6 9.2 NES 12.7 12.2 2200 0.88 A
8 1161.2 8.3 SE30 9.4 10.6 2100 0.81 A
9 1137.2 6.5 SE32 15.1 12.9 2200 0.79 B
10 1142.5 7.1 NE5S4 13 11.6 2200 0.70 B
11 1130.1 5.6 NES1 12 10.3 2100 0.70 B
12 1148.9 6.7 SE34 11 9.1 1850 0.75 B
A BRI T Bs T C, A TR
(1) Wrfh ZHeE
Vb s BEAR AL D=S
s
Simpson LI JEHEEL . H =1~ Z P!
i=1
S
Shannon-Wiener ¥ fh Z LTS5 . H=- 2 Plog P,
i=1
. - Z P,log P,
Pielou B2 FEHE4K . Jsw = ﬁ
0g

R, PN | B AMAREE n, 5 A R MR SE 0 B ECH, BD P =n/n 0, S © FREGAMAE n S BEA RIS
s i=1,2,3,,S,S HYFEL,

(2)EEMH
T AR HEH V= (AHXE 4 BE AR XA RE + AR LA ) /3
TEAR B A H 2H 1V'= (AFXH 8 E +AH X B3 E + A 2 ) /3

(3) R

Levins 245 (1 98 1 B == Y plogp,
A, B oA @ LRSI SERE , P oM AE BRI AR R A A BEIRA A B B i B BB R LU, r
WIRNIEL, B, € [0, logr],

(4) A5 A

Pianka 232 : 0, = i ngnkj/m
S0, S YRl § RYIRb kST A, R n, IR RIS b ZEVEU ) DRSBTS - SRR
4,0, €0, 1],
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T b4 FA T[] A 25007 B8 B A0 RS 21 = RE b P 4350 b ] A 2500 B 8 (B B KL/ S Fh R
SCHR TR B R Origin 8.0 & 4F 1K, Excel $E47503 204, SPSS 17.0 #4183 401, R £ & 4
(LSD) K B B% 36 YR A MO ] P BEAS [R) )2 I B R W0 2 REvE G B P22 57

2 HRE5HH

2.1 TSR B RE YA AR AR

TE BN 7200m” AORETT AP AL SR B 156 AMEWRl, B T 70 BL 114 J& TR 16 B 23 J& 33 Fh 3
A 39 B} 67 & 95 Bl FA 38 B 42 & 47 B, ANIFIHREEAH TN RER 25 )2 W TP Z AR K- AE7E 1 35 22
(FE 1,P<0.05) , B4 2R 42 & FEHEEL D Shannon-wienner $880 H ¥R NHEARZES>TFAR)ZSTEAZ,
A LHEAZ b AR KPP IR AR IR Z TR AR 2 /). Simpson AEFEFEEL H{EFN Pielou ¥4 45
BRI HERESTARZSFA R RIEARZAEY) T A JZ ) 0B A JZ A W T30 2045 1 348 3 g
TEAR IR,

BREETARZYF M EACHES BN T T RN B THSEE TSP E T, (HEk2E
SR E  TEARZAE T BJRE MR iR SE R T P00 A 532 0 2 8 o AR T A A T ] 4 3 By, T
PO HAVE FAT SEREIR | P25 T8 T IR R Z YR Z R 22 e AN AR Z b B s 1 5 R R I
BRETY B TSEE T, W5 IR YR SRR B IR E R Iy b TS HE TSR
JETIE, AR T BRI - B (H AR 2 &) BE SR BN B AR, Wb A B vh HARAN I 5 s AR 2
Yy Z2 REVE R T P05 0 IR A B R 3
2.2 FUEE BN R UM AL T Y52
221 TvARE

AT BE N TP T A2 RE TS B R A A0 T8 BEAFAE— €52 (R 2) o TR PR S 3 b T4
SRIE T BT ARZ T Y LIPS A A 507 58 BE B R, 3901 1.09 ,1.09 ,1.07 , Ud B RS B 725 1 i rh i) HT 58 UL A fig
It AR IR . MR Y A 257 B B2 T 0 5 B 7% 185 o 4 B ST 1 v I BRI, 7R i B 4 AR A 5
JERE R 0.85 , LI H A TH0 T AARA I BT IR Y RE ) W 0 B8 s A2 AR AR 807 B FE TR A5 T T PR FR A i B
H2ZERAK, IR ARTETTAJE v o 4 e 7 PR BE R A2 ma AN K, RIS, B & T 4058 B2 A IR, Fe R 2
AR KA (Eurya japonica) ZEWHS ( Eurya stenophylla) %5 11 Z5 L ( Theaceae ) #8 F A8 A= 2540 T8 BE A5 DL M B
IEFFUR o A A AR S T8 B R TR, AT T A% 26 2567 58 B 43 1135 0.91 ,1.00,0.99 , LR TR KAZ A,
TEREVE T (0% b SV FHRE 1 7 B IR ok

®2 AEABREAATHTHEFARRBMBESUEE

Table 2 Niche breadth for the dominant populations in tree layer in the Castanopsis fargesii community under different levels of disturbance
T E Disturbance intensity

- L
glf)i“izf?l species A B ¢
B, B, B,
¥ Castanopsis fargesii 1.09 1.09 1.07
MIER Quercus serrata 1.05 1.07 0.85
KA Cunninghamia lanceolata 1.02 1.06 1.05
B ARZT Neolitsea aurata 0.97 1.02 —
SBRILAR Symplocos botryantha 0.94 — —
LB Acer oliverianum 0.68 — —
FK3kZR Gordonia axillaris — 1.06 0.66
AKFf Schima superba — 0.94 0.91
HAEHIA Paulownia fortunei — 0.69 —
AR Eurya japonica — — 1.00
ZEWAS Eurya stenophylla — - 0.99
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I3 J¥ Diaturbance intensity

E1 BRXERREREAANTHTEEYHSHERE (TP HARERZE)
Fig.1 Species diversity of Castanopsis fargesii communities under different level of disturbance( meanSE)
REKE FRF RIS AR K ES BE AFNE FHFORE N 25 5%
222 HEARZ
ANRLSRFE R T RS HEAR Z UL AR O FEEA FARR (£ 3) o BB ETIT 32300 84
Yo JE R RE T o — ARAEE T, AR 27 98 BE AT i AR J 26—, X B a0 ) T BE g B % #5143t 37 g
JIH BT T B s A AR 40 B 1 A 2L B B T 0 5 B 8 IR AR B A S v Je AR a3 fe b B P T AR A
Vi, o 1.04 BAEE BE 0T AL 5 B2 B KA, Ay 0.54 156 B J B Tt 2 ™ di 5 i B #% ) Ji A
B A 855 S LG PR 5 5% ) FH R 0 R 82 A , A 253 107 310 PR R 9l 5 76 b B2 T4 T, BV Hh B9 255 ( Cameellia
sinensis ) \/KZF (Litsea pungens) MIEE EFE AL ARSGEREARY) P Uh o 4 55 i AR S 98 B 8 W 3 AR 9
Bt I B A IR , KAEM & IR IRAT ( Phyllostachys bissetii ) BYA= 2S00 T 5 BRI, 78 FE V% v A1 FH e U5 A0 fiE
AL OSRCZE R
223 HAZ
TERRRE R BE TR (3R 4) , B (Iris tectorum ) WA= 2545 W8 BEAE T A AR v 3% i 4 50 — |, AR S v
B3 110 ABAE T E TH0 T HARSAZTERE N O, A0 i I8 — B IR TR 2 S F TR, RS A5 T B PR
SF R 1 o A e ) A 2 S B AL, U B A I W AR T 0B O 2R B, BRI R YDA B U5 i R T BE T ey 5 B
FETARS  BEVR oA S R 5 ( Setaria plicata) W3R, FHAE AL T8 RE IR 1.02, % SRR e 180w
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R3 AEBEAATHRTHEERERBMBESMUEESTL
Table 3 Niche breadth for the dominant populations in shrub layer in the Castanopsis fargesii community under different levels of disturbance
FHESRIE Disturbance intensity

W FH Dominant species A B C
B; B; B;
KFL Smilax china 1.07 1.09 1.05
AR Eurya japonica 1.06 — 1.10
JE KA Daphniphyllum oldhami 1.03 1.00 —
¥ Castanopsis fargesii 1.02 1.04 0.54
FAC B TIE Millettia dielsiana 0.94 — —
BN Phyllostachys bissetii 0.91 0.51 0.40
FLZU Acer oliverianum 0.90 1.08 1.08
% Camellia sinensis 0.82 1.00 1.00
KZETF Litsea pungens 0.67 0.51 0.79
LEESIIIRN Symplocos aenea 0.48 — 0.90
ZoMHE Betula luminifera 0.46 — —
Mtk Quercus serrata 0.36 — 1.02
BIARZETF Neolitsea aurata 0.33 0.63 0.60
1A Daphniphyllum macropodum — 1.09 1.03
B4R Mallotus Japonicus var. floccosus — 1.05 —
W& Toxicodendron succedaneum — 1.00 0.67
AR Cunninghamia lanceolata — 0.69 0.97
AfF Schima superba — 0.69 —
WIFT Elaeagnus pungens — 0.69 —
HEMZE Padus wilsonii — 0.67 —
S Ficus heteromorpha — 0.56 —
L4E4 Ardisia japonica — — 0.94
HLE WY Symplocos laurina — - 0.68

x4 TRBEAATRTHEERAEABMBHESMEETL
Table 4 Niche breadth for the dominant populations in herbaceous layer in the Castanopsis fargesii community under different levels

of disturbance

TR E Disturbance intensity

My Fh

Dominant species A B ¢
B, B, B,
B Iris tectorum 1.10 1.10 0.00
JKATM Murdannia triquetra 1.09 1.00 1.05
WL Hicriopteris glauca 1.06 1.00 1.07
BII7 M HER Arachniodes rhomboidea 1.06 1.07 0.95
B% Pteridium aquilinum var. latiusculum 1.05 — 1.10
NFEEL Sarcopyramis bodinieri 1.04 0.98 1.09
117K AL Pilea japonica 0.96 — —
¥ KA Gonostegia hirta 0.69 — —
BPR Stenoloma chusanum 1.08 — —
SRIEHETEFR Dryopteris fuscipes 1.06 — 1.08
BT BR Pronephrium gymnopteridifrons 0.84 — —
E% Hosta plantaginea — — 1.04
S R B Setaria plicata — — 1.02

2.3 THLHRBE XS PL AR R A A7 A A 52
231 F{KRE
TEFRARJZH (3R 5) , B A5 A i AL 2507 S B B BE S T PUom BE e, 2 B 5 B Y
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e HAERE B30 R IR KAE 0.90, 2 A MR . Kk 4K ( Gordonia axillaris) S Fh 4 AE P ETIET
55 A b ) FE B (T YRR B e 5 s B A T AR5 B AR, SR LA ( Symplocos botryantha ) 2448 (Acer
oliverianum ) %5 [ EAEIH K , TS A MRS I ZRABHEY) 9 A B0 B8 B, -5 HA R Fh 0 A &
B Y A A7 B (A, U] LSS Y B TR BE RS O A A 3] T — @ oAk, Fe] Sa 4 C R 92
A, T L R R TR, A2 AL 50 BE 1S O, A 0 LR I, 2 S A ) 5 4 S AR AR 25 o o (B 4
s WEORT , B A SR AR S AL S E RSP B ER/NR I B TS B TSR T,

K5 AREBEAATHRTHEFAAERBHBEESAEENE
Table 5 Overlap value of niche for the dominant populations in tree layer in the Castanopsis fargesii community under different levels

of disturbance

TF455% B Disturbance intensity

HEHW)FH Dominant species

A B C
¥ Castanopsis fargesii 0.82 0.90 0.88
A Cunninghamia lanceolata 0.79 0.91 0.84
MK Quercus serrata 0.78 0.89 0.79
SBRILAR Symplocos botryantha 0.74 — —
HARZET Neolitsea aurata 0.71 0.83 —
T Acer oliverianum 0.60 — —
K3kZE Gordonia axillaris 0.47 0.86 0.59
KA Schima superba — 0.85 0.74
AR Paulownia — 0.78 —
¥ K Eurya japonica — — 0.82
WAL Eurya stenophylla — — 0.82
TR b A ) Rl ] A 254 o (L 1Y) BT 3 1 0.70 0.86 07

Average of niche overlap value among dominant species

232 HERZE

TEEARIZH (R 6) ,FEH 5 H B AKRZEF ( Neolitsea aurata) 5 FHAMH)Fh A= 2545 B (8 1 YA EAE AN ]
FEVR PRI T B T4 S H B TS F R T, v UL 7R b B TR e AT S A R 2z 18] 5 5 S e AN #
PR A ESHEETE T T A8 R e, A 0.78, BLit, BE% th A9 321k K B Ml ( Mallotus jarponicus var.
floccosus) FHFNT- ( Elaeagnus pungens) WIT IR HAT 385 0 AE B & AR Z S LR AE SN EEE BF
PIER /MR J b BE TS E B TS B T4, [RIBTmT & 30, Bl T B0 B2 i i, 4 S KRR & 4 U5
IR Y AR S BN 5k,

Fx6 AEBEAATHRTHEEAERBMBESNEENE
Table 6 Overlap value of niche for the dominant populations in shurb layer in the Castanopsis fargesii community under different levels

of disturbance

FHESRIE Disturbance intensity
PEHAFI Dominant species

A B C
53 Smilax china 0.77 0.85 0.81
¥ K Eurya japonica 0.77 — 0.84
¥ Castanopsis fargesii 0.74 0.78 0.62
FE R Daphniphyllum oldhami 0.73 0.74 —
AL TRE Millettia dielsiana 0.72 — —
%% Camellia sinensis 0.68 0.82 0.72
TR Acer oliverianum 0.67 0.84 0.84
BEIRAT Phyllostachys bissetii 0.62 — —
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F358JE Disturbance intensity

LY Fh Dominant species

A B C
KZET Litsea pungens 0.61 0.62 0.70
MR Quercus serrata 0.54 — 0.79
S HE Betula luminifera 0.51 — —
LRI Symplocos aenea 0.44 — 0.65
FEZE Rubus buergeri 0.44 — —
KB Rubus multibracteatus 0.44 — —
HIARZETF Neolitsea aurata 0.38 0.60 0.56
KFaf Schima superba — 0.73 —
PFE Toxicodendron succedaneum — 0.78 0.70
i Daphniphyllum macropodum — 0.86 0.80
Wi Mallotus japonicus var. floccosus — 0.80 —
A Cunninghamia lanceolata — 0.64 0.74
S Ficus heteromorpha — 0.55 —
HEMZE Padus wilsonii — 0.71 —
HFLF Elaeagnus pungens — 0.73 —
H RS Symplocos laurina — - 0.63
L4 Ardisia japonica — — 0.77
1 0 Rubus coreanus — - 0.50
b4 B Rl 18] A= 2540 B B (R P BT A B 0.60 0.74 071

Average of niche overlap value among dominant species

233 HAZE
FARJZZA A S LAY R A A S SRR E B T 5, e TR T s, &
HAth R 2B A A= 2540 S A B TP B () A AL R B PR S BRI E A — B s fbfa s (% 7) . (1S
VAR RS E R AE SNV ESWEEEE T T B, AN EESEE 0.91, WHAEEE T T, 3%
I R e HAth A i ] B 5 4t B A B
17 FARBEAATRTHESSAERBMBESTERNE

Table 7 Overlap value of niche for the dominant populations in herbaceous layer in the Castanopsis fargesii community under different levels

of disturbance

FHESRIE Disturbance intensity
fEHFEE Dominant species

A B C
IKATM Murdannia triquetra 0.92 0.80 0.90
S Iris tectorum 0.92 0.92 —
5 ZMHBR Arachniodes rhomboidea 0.89 0.90 0.86
BR Preridium aquilinum var. latiusculum 0.88 — 0.95
WLH Hicriopteris glauca 0.87 0.88 0.94
LR Sarcopyramis bodinieri 0.85 0.85 0.93
117K FE Pilea japonica 0.80 — —
¥ KM Gonostegia hirta 0.66 — —
ML TEHR Dryopteris fuscipes — 0.86 0.95
B Stenoloma chusanum — 0.93 —
BT MR Pronephrium gymnopteridifrons — 0.78 —
E% Hosta plantaginea — — 0.86
4 S B Setaria plicata — — 0.90
R AT o 8] 2B 250 T B (A Y ST 3 E 0.87 0.85 0.01

Average of niche overlap value among dominant species
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SFCA A= B 1) A A7 T R AR O AN B S R R RR AT S FIREIR . I A TR R A B IR — 1Y
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