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Symplocos sumuntia secondary forest community in Bifengxia, we quantitatively analyzed the niche charac-
teristics of main species in these three different layers in a S. sumuntia secondary forest community and
similarity of community species using Levins and Hurlber niche breadth, Pianka niche overlapping indices,
and Serensen’s similarity coefficient. By revealing the interference relationship of secondary forest commu-
nity in Bifengxia, it demonstrated the main species in different layers can be changed in adapting the envi-
ronment and relative status, which clarified the ecological adaptability of the species. It provided a theoret-
ical basis for the stability of the ecosystem. The results suggested: (1) S. sumuntia with higher capability
of adapting to environment and resources in the investigated habitat had wide niche breadth under different
levels of anthropogenic disturbance, which was the major species of community composition. With the in-
creasing of disturbances, the niche breadth of Theaceae increased in the tree layer, and the niche breadth of
Cyclobalanopsis glauca increased first and then decreased. The niche breath of Cunninghamia lanceolata
decreased but that of Phoebe neuranthoides increased in shrub layer under severe disturbance, and the
niche breadth for most other species were the lowest under medium disturbance. In the herbaceous layer,
the niche breath for Dryopteris erythrosora increased under severe disturbance with wider adaptive range.
(2) Under severe disturbance, the overlap values for S. swumuntia and Ilex chinensis in tree layer in-
creased. Under medium disturbance, the overlap values of Rubus lambertianus and Sym plocos stellaris on-
ly appear in the shrub layer. With increasing disturbances, the overlap niche values of Virtaria flexuosa
disappear, and the same values of D. erythrosora appear and become high. The overlap niche values of
main populations in all layers became minimum under medium disturbance. (3) The S¢rensen’s similarity
coefficient between tree layer and herbaceous layer is higher than 0. 8; in shrub layer, the Sgrensen’s simi-
larity coefficient of severe-medium disturbance level, medium-slight disturbance level and severe-slight dis-
turbance level were 0. 636, 0. 746 and 0. 608, respectively. In conclusion, under different levels of anthro-
pogenic disturbance, the interspecies competition caused the utilization of resources is more intense in the
S. sumuntia forest, the distributed pattern of species community and succession direction are affected and
the species community of forest becomes unstable.

Key words: human disturbance; secondary forest; niche breadth; niche overlap; Segrensen’s similarity coef-
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(30°03'~30°05'N, 102°57" ~103°07"E) , &b 7£ P 1|
M 5 R I L 2 W) IR A T 780~
1 800 m, Fe e 0 1 971 m J& W T 22 XU 1 7 <
5, A ek W R ) T T L AR R 13,9 CLARERE
KEE 1 749.8 mm, AEHH IR 1 039. 6 h; 155k B oy
A R T, AL TO0 b 430 Ay L b 4 | R
e NG G e s = P 5 )
7 19 2 0 B R I A AR L 3 DX T 32 B R
T 1 2 0 52 e 5 4 b R AT AL AR MR AR SR T
JUAT 1 b 1 A i 52 B 40 B 28 00 A U8 B T LA
LLUBRL A7 R4 Ay T o 114 S ) I O A A, E 243
A TR 1 .000~1 800 m, HoAl # £ 4 AR} 5¢ 3}
Bl (Fagaceae) ., 3% 2% £l (Rosaceae) , #5 #} (Laurace-
ae) , I 45 Bk (Theaceae) H ¥ .
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2 B T A B A IR R PR B A B A SR AR
P R AR R 53 S 3 B A [ ik B2 N 1 0 0 A
(DB EE T4« 15 B A% 0 5% X IR %5 3 18 =500 m, J
ARTENFEN s N R T 352 wil /D AR DR AT 55 58 % L AR
SRR E=>0. 8. (2) v BT 0« IR B A O B IXOR i
A 150~500 m, i8I AR IR HER SR N h
T A I AR B S B IR AR R B AR AR
PIRE 0. 7~0.8; (3)H B T BB A% 0 5 DX i £k

<150 m, K& A N R isshal 4 i &, B
B BB SR AR AT A AR R VAR
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12 #e, mA R 20 m X 30 m AYBLEREHL (35 1), R
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A& AN R = oA I R M <o g = L R
FALIEI 6 N 5m X 5m MRS .12 4 1m X
1 om B9 BARRE T 43 500 5 i % L 44 Bk
JE G (i B R B AR TR R
1.2.2 HEHFZE HREELCERAGEAR K
A 158 B, 76 % FE AR ) Bl R XA [R] 5% U 1 )
FHRAS B a1 2 v 3 R B T 4R 2878 F 1
B LR S FAE— M BUIRAS IR 4 & AR 7
ANTRVRE D v i) 0 e B A 3 5 H S 2 IBOA [R] T
WRE T £ B WEZHEZ AT 0.6 MPFIERNE
SR A, o TR R 2 ET L1 Rh R JZ T 18 Fh B A
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HEAA M H

T AR EAY [V = CHH X 85 B -+ A0 % 45 B + 4
XFARHEE) /3

VR T B T A . TV = CHE %85 B+ A X 4
BE A X 25 B /3

x1 HMERER

Table 1 Basic properties of the sample plots
v 2 3 . T+ K Tree .
fSvied Afi?fde xR 2 4 bR # e D?ijriie
plot No. /m Average Average Density intensity
diameter/cm height/m /(K /hm*)

1 1132.3 23 NE8O 10. 7% 1. labc 9.3+1.8¢c 2 250£334. 1a 0.85+0. 05abc A

2 1129.5 26 NES83 9.6+0. 7bc 9.6+ 1. 5bc 2 025+287. 2ab 0.91+0. 04a A

3 1128.2 21 NE79 9.5+1.5¢c 10. 3+ 1. 6abc 1 930+170. 1ab 0.8240. 05abed A

4 1126.1 24 NE74 9.9+1. labe 10. 0 2. 4abc 1 630+120. 6bcde 0.8740. 08ab A

5 1136.6 27 NE59 10. 540. 9abc 11.740. 9ab 1 640+109. 5bede 0.76+0. 11cde B

6 1135.8 26 NE66 9.7+0.9bc 10. 340. 7abe 1 700+115. 8bed 0.72+0. 05defg B

7 1133.4 31 NE6 11. 2+ 1. 2abc 12.1+£0.8a 1 850+102. 3acd 0.79740. 03bcde B

8 1132.3 28 WN65 10. 7 1. 2abc 12.2+1. 1a 2 220£105. 3a 0.73%+0. 08def B

9 1144.2 29 WN72 12.8+1. 1be 11. 6 1. 7abc 1 200+316. 2e 0.70£0. 06efg C

10 1 146.3 32 WNS80 13.1+1. 2a 10. 6+ 1. 3abc 1 400+153. 4cde 0.64=+0. 04fgh C

11 1149 31 WN85 12. 44 2. 38abc 10. 5+ 1. 8abc 1 8004136. 9abc 0.5940.07h C

12 1147.9 31 WN86 12.742.07abce 10. 6= 1. 3abc 1250469, 7de 0.62+0.05gh C

AR TYB P EETICo R T R 848 b5 1R 5B R IR/ 7 Rk R 46 ) 2 535 500K T

Note:A. Slight disturbance; B. Medium disturbance; C. Severed disturbance. The same as below. Data of every index followed by different letters

indicate significant difference among the plots at the 5% level
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2.1 AEFHBEBETEENMHNEZERE

o SR AE S VR B R TERE 7 i A 4R TS M L Y
R A VERCRE TR bR . BE 8 S i A 7E B 7 b i O AR
JEE L AR 288 SRR I IR A B s o BT R R
JE L VTR &2 R I R R R A GR
2) o FEARJZ L I LA B R AR R TR H A
KIS & T HA Y F 5 (L 4§ (Camellia japonica)
1) B AR B T PR BE G 0 i3 0, AR Aaf (Schima su-
perba) . H &KL 3 (Elaeocar pus japonicus) 1F B J&
T A IO HERE P AR 22
¥ (Neolitsea aurata ). 3¢ ik K (Daphniphyllum
macropoduwm ) B LA 40 AR BE 1G0T v/, 1l B
HZARR BTN L B8 (Toxicodendron
succedaneum) TP (Symplocos laurina ) B 5
{H 3 K WA R i, P 5 (Sarcopyramis bodi-
nieri)TEREMPE T T EEME G M. TIELL
(Phyllagathis fordii) B T 30 R B ¥R 58 5
NCEE T IR R (Arthraxon hispidus) 55
K. GERA W — W R 1E 52 A ) 5 B2+ e i B
AR AR 2
2.2 AEFHBETEENMINESEEE

23 BARFTARET, Levins F8 40 A Hurlber 1§
B E R AR Fa AR TR AL R R b R R

R2 ARTHEETHEIZMHEEEE

Table 2 Important value for the main populations in the S. sumuntia community under different levels of disturbance

JZIK Layer PFp Species

T4t 5k & Disturbance intensity

A B C
WAL Sym plocos sumuntia 0.134 0. 157 0.137
KA Ilex chinensis 0. 064 0. 060 0.075
W1 %% Camellia japonica - 0.033 0.049
FEEE Quercus acutissima 0. 064 0.051 —
%X Cyclobalanopsis glauca 0. 050 0. 087 -
51 Eurya grof fii 0. 046 0. 049 —
AR B AR ZET Neolitsea aurata 0.038 0. 064 -
Tree layer ¥ Castanopsis fargesii 0. 069 - 0. 068
BRI Symplocos botryantha 0. 040 — —
W 413k L Cleyera japonica var. lipingensis 0.033 — -
A2k AR Daphni phyllum macropodum 0.032 — -
A Cunninghamia lanceolata — 0. 048 —
KHF Schima superba — — 0.154
H A ¥ Elaeocar pus japonicus — — 0.120
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i3 2 Continued Table 2

JZ2IK Layer

W) Ff Species

T3 ¥ Disturbance intensity

A B C
W AR ZET Neolitsea aurata 0.124 0.105 0. 050
WP Toxicodendron succedaneum 0.091 0. 045 0.082
AL Sym plocos sumuntia 0. 066 0. 070 0.099
3 Smilax china 0.059 0.035 0. 049
AR Symplocos laurina 0.054 0.032 0.086
AR Cunninghamia lanceolata 0.041 0.016 0.037
et B 7 Rubus mali folius 0.031 0.035 -
AWMk Actinidia chinensis 0.025 — 0.023
WA 51 Eurya groffii 0.028 0.021 —
Shrub layer BREP R Ardisia crenata 0.028 0.058 0.030
EOR LB Symplocos botryantha 0.026 — —
AAf Schima superba 0.026 0.021 0.047
H K Symplocos stellaris — 0. 044 —
YeAi i Phoebe neuranthoides — — 0.037
W Rubus lambertianus — 0. 030 —
281k K Daphniphyllum macropodum — 0.027 0.033
Ak Quercus serrata — 0.023 —
V23 4 Daphni phyllum oldhami — 0.023 —
W FLE Sarcopyramis bodinieri 0.211 0.253 0. 150
4T Phyllagathis fordii 0.201 0.130 0.129
BEEBYK Dryopteris fuscipes 0.074 — —
i 2 [ Hicriopteris glauca 0.071 — —
Herbaceous layer BB Haplopteris flexuosa 0. 062 — —
REXEL Arthraxon hispidus — 0.163 0.210
JE M- 8% 55 Bk Microlepia caudi formis — 0.073 —
L1 5 W BBk Dryopteris erythrosora - — 0.141
x3 AEATHERETHETAEEIEMBESMAEE
Table 3 Niche breadth for the main populations in tree layer in S. swmuntia community
under different levels of disturbance
F 5% F Disturbance intensity
= f;\r EEYF Main species A B C
B; B, B, B, B, B,
WL Symplocos sumuntia 1.08 0. 96 1.07 0. 90 1.10 1.00
W R Cyelobalanopsis glauca 0. 65 0.43 0. 90 0. 55 — —
K3 Ilex chinensis 1. 04 0. 84 0.63 0.40 1.08 0.95
FEKE Quercus acutissima 0.52 0. 26 0. 65 0.42 — —
X Eurya grof fii 1. 04 0.86 0.63 0.40 - -
W AR F Neolitsea aurata 1. 00 0.73 0. 60 0. 34 - -
FAR A2 ik AR Daphni phyllum macropodum 0.69 0.50 — — — —
Tree layer w4 wh |1/ B Sym plocos botryantha 0. 69 0. 49 — — - -
KM Schima superba — — — — 1.07 0.92
WM 2LIR L Cleyera japonica var. lipingensis 0. 67 0.45 — - - -
# Castanopsis fargesii 0. 65 0.42 — — 1. 06 0. 90
4% Camellia japonica — - 0. 69 0. 50 1.07 0.91
AR Cunninghamia lanceolata — - 0.68 0.48 - -
H A b 35 Elaeocarpus japonicus - — — - 0.68 0.47

7 :B;. Levins #8%(;B,. Hurlber f§%%. T A

Note:B;. Levins index;B,. Hurlber index; The same as below
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T T ASA T iR K H 255 AW R, Lev-
ins ¥ 80435/ 1. 08,1.07,1. 10, Hurlber 8 %43 7
4°0.96.,0. 90, 1. 00, 15 B 111 705 B 9 14 1) T S B
s S R BE WA /N o BT R EE IR SR AR Bk
IR (Sym plocos botryantha ) %5 H= 25 T & 14 9% 5
T XD A AL T8 B S 14 0 Jim 9/ o 4 Y A S T
JEE S/ 3G I R T U R A S A s
PR R I R 5 2% 09 2R 287 9 BE B T P o R
B i 3. Levins  Hurlber #8405 5 76 & T
PFEF 1.07,0.92 5 1.07,0. 91,

R4 BoR YRS R 8RB T AR

P SEREAFAE R 22 5 . HEARJZ T S 2 4 (Ru-
bus mali folius) MBRES MR (Ardisia crenata) T8 &
T O dRe KA 35 A 98 Levins 35 3073 i)
1.06.1. 04, Hurlber 84443 %1 & 0. 89.0. 85, H.A %
SR A4 ) 8 L RE 7 o T RR A0 AR AR B B T A R R T
W ACE A AEASAL, M B TEEE T T
Az 5L 98 B BEAR A 05 AR i 76 2 B AN E B TR R 1
PSR ASAL MAE T E T T Levins, Hurlber
B B K 0. 69.0. 50, & K8 J M (Daph-
niphyllum oldhami) {7 Fe 8 FAE SN ALEH ET
PO B 5 LLWURT B 2 WA AE 3 1900 B2 T Bl A=

R4 FTRATHEETHEEARREARTEMBHESMHAEESTL

Table 4 Niche breadth for the main populations in shrub layer and herbaceous layer

in S. swmuntia community under different levels of disturbance

T YL Disturbance intensity

Layer FEEYF Main species B C
B; B, B; B, B; B,
AR Sym plocos sumuntia 1. 10 0. 99 1. 10 1. 00 1.05 0. 88
H B8 F Rubus mali folius 0.67 0.45 1.06 0.89 - -
AR Symplocos laurina 1.08 0.95 1.05 0. 86 1. 06 0. 88
TRAP MR Ardisia crenata 0.68 0.48 1. 04 0. 85 0. 69 0.49
AR % T Neolitsea aurata 1.07 0.91 0.93 0.67 1.09 0.97
BPE Toxicodendron succedaneum 1. 00 0.77 0. 85 0.48 1. 00 0.77
AAf Schima superba 1.08 0. 95 0. 69 0. 50 1.04 0. 85
¥R Cunninghamia lanceolata 1.08 0.95 0. 69 0.49 0. 66 0.43
AR P ¥ Smilax china 1.02 0. 81 0.62 0.38 1.07 0.93
Shrublayer sk Aceinidia chinensis 0. 69 0.50 — — 0.67 0. 46
BOR I Symplocos botryantha 0.67 0.46 — — — -
¥ B Symplocos stellaris — — 0. 95 0. 64 — —
FE 18 Daphniphyllum oldhami — — 0. 69 0. 50 — —
R Rubus lambertianus - - 0.69 0.50 — —
AR Quercus serrata - - 0.68 0.48 - -
X1 Eurya grof fii 0.68 0.47 0. 64 0.41 — —
A2 iE AR Daphniphyllum macropodum — — 0.58 0.32 0.69 0. 50
Yokt Phoebe neuranthoides — — - - 0.68 0.47
R 4L Phyllagathis fordii 1.07 0.93 1.08 0.93 1.09 0.97
W FLE Sarcopyramis bodinieri 1.10 0.99 0.91 0.57 1.05 0. 88
JEEEE R Dryopteris fuscipes 0.68 0.48 — — — —
W N H [ Hicriopteris glauca 0.68 0.47 — — — —
Herbaceous
layer E Arthraxon hispidus — — 0. 66 0. 44 0. 54 0. 27
JE M- 35 Bk Microlepia caudi formis — - 0. 54 0.28 - —
FHF Bk Haplopteris flexuosa 1. 08 0.94 — — — —
5 W5 B BR Dryopteris erythrosora — — — — 0.98 0.69
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B8 34 AR A R A A AT o A 253 7 Y TR R A A R U
FIH R m . FARR S RLAE 3 Fh 4o N 4
A7 T8 BE PR R R AH HL 22 B AR /0N, 5 B 0 5 3
K AR SALE B Y 78 R TN U IR R AE
B M- g% 55 Bk (Microlepia caudi formis) {LTE /1 J& +
PSR T AR 25 7, 3% W X 2 5 % U EL A
R e P o R PRI B SR Ry T 20 s AR R TR T L AL
05 B IR AERE 7 P B, Levins #1 Hurlber 45 %%
G35 0.98.,0. 69, A F BT IR AT .
2.3 AEAFHEETEIEYHHNESLES

A Z5 7 FE S S E ST R T T IR A R B R ]
TR R RS . A TIRBRE TR ARZHh
LR AN 47 5 H A AR ] AR 250 B B S (B R IR
BT SRE TSP E TGRS YR H
FETART BT S H A B 2z 6] 0 58 S R R
HL L5 R 0 AR A & M 4 Bk B 0. 91
0. 92 B+ H0 A2 BE B, BRIl 38 1E AR W A
PLE B AR | 1L 2% o H A f e A 25407 8 & {H
HE I 7R R T T A o A A A A
B NARZE EFEMAESMES SHHE KR DERA
HEE TS RE T E TR

HEARZ R A LY A S H S8 R NE
6 Fron. FEARJZ I B WIRE LA R A A2 R F R

# (Smilax china ) TERETITAESMNESMHERT
0.9; INEHFEFRBE (v BE LA S B T4 T iy A A o &
BYEBE MR 0.91.,0. 85.0. 87, i B 7E A [l
SR TP IS AR A b T 18 58 4 240880 R 8N 5
Wi 1 R IR S R LU AR L B R T B A A A
SR LRI e 0 B e A2 S 5 & 0T A 3
T iy B s R B AT A B e B L PR R AR L BLR SR
Fofr 15 Aty ol ) A 25 A B & S (EANHE TR OEE T4 R i
IR 5 R 2 4 W ) 2 257 o (R R B R
ET>EE TP E T, BEARRE D, gL
FERREE h B EE T T YRS R RAESMES,
43512k 0.88.0. 78.,0. 84 5 & M- 35 Bk A A T4k
THHAESMES, HAEBMESZE N 0. 66;Ff
T B YG n , 5A BR 9 AR A S T K, 41 55
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Table 5 Overlap value of niche for the main populations in tree layer

in S. sumuntia community under different levels of disturbance

JZIK Layer FEFRRE Main species

T3 F Disturbance intensity

A B C
WAL Symplocos sumuntia 0.81 0.77 0.91
H KX Cyclobalanopsis glauca 0.72 0.68 —
K3 Ilex chinensis 0.82 0.63 0. 89
BAZET Neolitsea aurata 0.76 0. 60 -
FRER Quercus acutissima 0. 64 0. 60 —
A& Eurya grof fii 0. 83 0.61 —
AR Cunninghamia lanceolata — 0.63 —
FAE 1% Camellia japonica — 0. 64 0. 86
Tree layer
% Castanopsis fargesii 0.68 — 0.92
K4 Schima superba - — 0.91
FOR BN, Symplocos botryantha 0. 64 — —
W 213k e Cleyera japonica var. lipingensis 0. 64 — -
323L A Daphni phyllum macropodum 0. 74 — —
H A K # Elaeocarpus japonicus — — 0.81
B 3t 42 A i ) A 2507 T A (H M9 8P $9(H Average of niche overlap value among 0.73 0.65 0.88

main species
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Table 6

Overlap value of niche for the main populations in shrub layer and herbaceous layer

in S. sumuntia community under different levels of disturbance

JZIK Layer FHEFFE Main species

F 5% Disturbance intensity

A B C
AR ZE T Neolitsea aurata 0. 87 0.81 0. 88
TR Ardisia crenata 0. 81 0.76 0.79
W% Toxicodendron succedaneum 0.83 0.59 0.78
IR Sym plocos sumuntia 0.91 0. 85 0. 87
PE# Smilax china 0.92 0. 65 0. 84
AW Symplocos laurina 0. 90 0. 83 0. 89
AAf Schima superba 0.93 0.77 0. 89
2K Cunninghamia lanceolata 0.91 0.77 0.73
HeM B8 F Rubus mali folius 0. 84 0.81 —
AR [l Symplocos stellaris _ 0.76 o
Shrub layer
%M Rubus lambertianus - 0. 64 —
281k K Daphni phyllum macropodum — 0.70 0.79
V& 3 i Da phni phyllum oldhami — 0. 64 —
HIAR Quercus serrata — 0.77 —
¥ Eurya grof fii 0. 86 0. 65 —
BRI B Symplocos botryantha 0. 84 — —
TAERRIERE Actinidia chinensis 0.83 - 0.68
oA K Phoebe neuranthoides — — 0.78
’r‘fﬂﬁ%jﬂ%ﬂllﬂﬁ:*ﬂﬁ%ﬁﬂﬁ L SE 4 {6 Average of niche overlap value a- 0.87 0.73 0.81
mong main species
W FELEL Sarcopyramis bodinieri 0. 88 0. 65 0. 80
4T Phyllagathis fordii 0. 88 0.78 0. 84
W Hicriopteris glauca 0.76 — —
MR B HR Dryopteris fuscipes 0.69 — —
Hszi}ius BB Haplopteris flexuosa 0. 86 — —
layer FEE Arthraxon hispidus — 0.61 0.61
FE % 25 Bk Microlepia caudi formis — 0. 66 —
21 35 W BBk Dryopteris erythrosora — _ 0.72
B 4 W0 I 2 5 5 T8 009 0F 89 0 Average of niche overlap value a= o) o 6s -

mong main species

K7 AEAFHEETEERELERY
Table 7 Serensen’s similarity coefficient between different
layers in S. sumuntia community under different

levels of disturbance

Serensen F 1 Z EL(Ss)
R Layer Serensen’s similarity coefficient

A-B B-C A-C
FrARJZ Tree layer 0. 849 0.851 0. 825
#EAKJZ Shrub layer 0.636 0.746 0. 608
# K2 Herbaceous layer 0. 857 0. 828 0.823

T b 22 (] ) 1) o AR B 2R B8R 0. 608,
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