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Effects of habitat heterogeneity on forest commu-
nity diversity in Dinghushan Biosphere Reserve
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Abstract: Based on long-time investigation of permanent plot in Dinghushan Biosphere Reserve, we detected
the effects of habitat heterogeneity on plant community diversity. Results indicated that diversity index
showed a great difference in different forest communities that caused by variation of habitat attributes, Com-
munity diversity order correlated with topography attributes was:southern exposure>>northern exposure,low-
er slope>> middle slope> upper slope. Diversity index showed a tendency that value of diversity index de-
creased with increasing elevation, though linear correlation between them was not clear. Results of principal
component analyses showed that disturbance regimes and exposure were the important factors as the first com-
ponent had effects on community diversity, and its contribution is up to 42. 95%. The second principal compo-
nent (contribution is up to 26. 24%) may reflect soil types and elevation gradient correlated with cornmunity
diversity.
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BEBR, SRERESN/PMERERNEEN BT
DIREEEZRG AR ESHNNIRBTE, AT
LREYFWIAF., W BURTERRERNESR
MEERER, AARIEEL R MAEEESERY
YHE®TERNESM, AR TEYSHEENE
#¥ (Ehrenfeld, 1995; Nakamura %,1997), T# [
HEEWMEDEHENEERE. TIHERFLEL
FERE /N ERMBES 0 AR1L, RES 2 BT 8] F1
73 8] 8 57 B T8 40 BURE T 09 0 b 7= A= 2R b wa 7
B o) BAE ) Fh BE S5 0 K W) B 25 4 P (Sakio, 19975
B &E,2002; 94 %E,1995; Stohlgren %,1998) .

REH LB TN — LIS E R TR A2
B— TS B 7 X Y AR RO R, T
AW THMNZENZEIER. 4 30KE LR L5
BMBEIRRN R, FTEBRREENEH YRR
ZHENEEUR THRERSERREEILXRER
THYHE ST R ER, FITHEZ AR
HfFOLH .

S L YRR X B A B I T AR
—FENESKAH KRR ESHEARELY, AEME
HTHEFEEREFGRMTHRERNEZSR. FWD,
TR HAREK S RERMGM LEABER
ERUTEES,1082), SHEBEFTHERBLAFLE
E5 . WAKRFRREAST AT RAFERRE - H
RTMER, MAESKE SRR RFE LESE
BHHESEMHTHRERGERER,2000), THE&E
FHERH-BRBTREAENER, HFTMEWA
FEHER T FEANRSHMBSHEENER. AL
EXHEZHEENTARE T —EHMEE LB,
1987; B R4,2000) , BB RO BEHAHARS
¥ PR BB AR R, BB RIT A A T ME
BXPEDMBEEN R, MR EEBERE
B3 R RRAE & KR T4 R Z B AH B 36 RXTRE
VIR BHEREOEIIR, XXNRRAEAEA
FoHRAERG ST E BN EER RS EE
MR B ERENER, A AR LY S
R FIFE SR R A B S %,

1 B
2B T 60 4 B0 1L 2 0 PR B KA T AR o

L BESRER VL = F ¥, B 23°09'21”~23°11'30" N,
112°30739"~112°33"41" E, € X &AM 1 155 hm?,

ARERLMBERE, 2RIE—FAREER. LEEEK
— &3} 450~600 m, 5 B IS 5 ¥ 3K 1 000. 3 m,
WEESEH#0h 30°~45°,

EMLSHEBaTE BRAERE TR, MK
BEEKRSAAEACE BREMUBEREG L.
AXBEHIERAFEHERABSKE, KRBREHFEE.
FERPH AR ST2 4 665 MIm?a? , -1 H BATH(44
1433 h,FFEHHFE 20.9 C, BH A A A)MER
A OB FHKBHHIRN 12.6 CHF 28.1°C, H
7R R BRI K-, VE R T RAED BEVE IR BRIBE A X
SEGHRMILFERT ERYWE, HEFHRERNE
ik 1927 mm, B/ AY, Hd 3~8 AWBREMER
BEhHeE 5% U E, M 12 BRIKRE 2 A{LG
6%, FEEE 1 115 mm, EHXTIBE 81. 5% (&
BINZ,1982).,

2 BEFE

2.1 #EEMA X

FIRERH L ARRT X 31 10 000 m®* KA
FEHL (2 NEFREZF R, 1 NMERIHOAAAE
WRBBETER . MERESHEFHAETLHN. &
WARBK XY & ZRHENR W, EEXTE SR
P AR R B A R 8 B9 4 2B (Castanopsis chinensis) |
BTt (Cryptocarya chinensis) . B 8 (Cyathea
podophylla ) EE DA E=ZFENILBORERE
FoHE(Cryptocarya concinna)) BEE (R HGIE=
FIEFEBOMLLE. AMEMRE LSRSETH
B FHESHEENHE RS EE, HAE & KA
HEE (20 mX 20 m) K 30 m ¥R E R HFI 4%
SHMEEHS MBI HNBRBEMY—H, K
CCBEBRREONE S A TESANZHEREGT
BT HE. P REGERMSEXNHESHENE
M, Ll 80~100 m BYMIRBEEHIT K. Ko &M
FIEAR . GrAT LR AE R RTBEVE BAEEAS R W, B4R
ERBLAPX LB R L EHEIR. LBEE
MrEtm Lt BEIRREESFERER, S RFRD
KRR R R I R SRR, U
SERBTHESHEENER.
2.2 R EAR

ZHEEBHITEERA DT 2R (1) Simpson
BEARX KA. D=1—35P;?;(2)Shannon-Wiener §&
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BARK H=-SP;InP;. L ERF,P HEMIE
BOhBEE (B3 B R BB (B 5, 1997)
2.3 Ak

B ] . TR K &4 R ERK.F
REBKRSE . LHARAMMBEALERE LD HIXETF
VE M 4&4E (5] B , LA Shannon-Wiener 88 1550 2
BHZH,H DPS R M4Fwi#1T E a4

3 HREaA

I EMEESEHMYH S AN RNE

L1 ALY BELMN S A ERLNLE
RBNEYRESHMS A E S HE

X, I (Syzygium jambos) . 7K %y (Cleistocal yx

operculatus ) BEE AU EETTE P WY, ™ Bk A5 (Ficus

nervosa) BB 3 (Caryota ochlandra ) BE & 43 47 1F

B FE NG O A s HF , 3% 58 10 1l TR 43 A6 A9 2 5 99 A AS

(Rhododendron tinghuense Y, 7. 5 & (Miscanthus
floridulus )HEMN

M P AL  BEE SRR A K S
WY R RE IR 0 RPR P T4 4H., BH
HMEERER B TEROALTH, B, BE
MEBEEARBRHEH T —SEYRHERELER. B
1 BRTHANBEYHSHERENOEE. A
BB, PR HBRH SEER B R TAEM. T
W o IEHEFXHE SRR ~E 8, B4 L4
RAGHERLT, SHEREER.
L2 K Gt S HARAYA  BE EELEN
BEM . AEEXEB LR . KT . BEMEESEL
4 Bt B, XMERENEE, HME
MBS R 9 B F Y BE R A A G A SRR . HER
WA RIS XY BV BRI R, RATHR 5 51
AL TR BMAL BRI B ZRE SRR AR TE N B R
PR BOET T B (FERHEIE) SR AE 1.
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Fig. 1

Effects of topography location on species diversity in Dinghushan plant communities

H'=Shannon-Wiener index; D'=Simpson diversity index.

K1 TEAFEAMNFRFRAHKE M EYHEDREERY RN

Table 1 Effects of exposure on species diversity of two communities in
Dinghushan monsoon evergreen broad-leaved forests
B Exposure J2¥K Layer FARIEE Shannon Index Simpson §§ % Simpson Index Y17 ¥ Species
B ¥ South FFARE Tree layer 2.82 0. 89 42
T K 2 Shrub layer 2.6 0, 89 30
HARKEZAE Herb and seedling layer 2. 31 0.8 30
Jt 3% North Fr AR E Tree layer 3.01 0.93 32
# A& 2 Shrub layer 2.08 0.77 19
W ARE A& E Herb and seedling layer 2.25 0.79 24

W BT EH: AR 1200 m?; #AR 120 m?; #HAEAR 50 m?,
Note; Plot area: Tree layer=1 200 m?; Shrub layer=120 m?; Herb and seedling layer=50 m?.
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AR, CENBHEYHEEEESNZKY
BAK , T R EIRRAE & DB KA — 8, LT AR
HEREERREER,. BEARBEMEAESRZ
REHAFIE. 28 HRACREAGRE . &6
EEMELER.
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Fig. 2 Effects of micro-topography on species diversity of monsoon evergreen broad-leaved forest
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Fig. 3 Effects of soil types on plant community diversity

VREER YR ZREERHILE 3. Kb LiFaigs
#f Shannon-Wiener 8 3 1 Simpson 8 ¥ & & .
MKAFLIIBXBEE R EIEHERMK, TREEEN
IKAGHF LT 5 A 7E B A 3, AR 3B AE H RS R , %
ARARA B, R R K BT
3.4 BEBE LT S HEETEHBE
A1 MREEREAXNH BRI S HMUOH A

4 A& & HYY R EE FE M Shannon-
Wiener 8RR, MRE LRI ENYHES

ERMEEEERNEHELEE . BXANYTHE
EEAMERMAIMESHEE . -4 B
B4 H 21 G BN T B =, T IR 2 Ak Y Shannon-
Wiener 83N A0 A — SR IR T T M.
ERESEMNAK 1 S Shannon-Wiener 38§40
BAMBESBHLE 1 AHEEAMR.

3.4.2 PRESH YR ELEMPHF SHE N
BRBEAOHEE K HEINEREEINE LR
B S as AW EHE . PR —EERE. S8%
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MSBESERBER.SELLTHMSEEMNK. 3
W52, S0 SR AR B R IR AT AR M A S
bR RN # 47 BE M AR AR S B SR AN K SRR R AR IR
% 22.7 C.80%,20.9 °C.82%,20.4 C.87%
19.2 C.81%., FFHHEEKKAHNS5.9.4.6.3.6,
I C,RERTFHER, WBENYHESEEE
—E R,
HsEBn,.BREESHESHEERECIAE
BHBHEEXR. BNEHERARSEERET
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Fig. 4 Effects of micro-scale of elevation on species diversity in Dinghushan forest
—— R 3E M Broad-leaved mixed forest; —_1—ZE X A 1 Monsoon broad-leaved forest 1; —#— ZEX MK 2 Monsoon broad-leaved forest 2.
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Fig. 5 Change of species diversity indices of communities along the elevation gradient

3SABTFRERTHHEYBHESHNTL

S E RN AREESHE IR R R
By, 53590 0 2 XUHY 4R B AR L L3 W SRR AR L B
WHRERAR A, RERRFEERARERYS
SRERTIER,. B, EEWERATRE R FFER—
RBE I T, 76 L AR 2o KL 4 R et Ak, FETE L
EEE RERAFETHER., THERNZER
URASERFENMEEAER, 88T YR ARSEH
MEEERFHAR. WE 6 TR, FIRER

BAHR-MWERSAEKR KARKBENERELH
B ST WA E R E Z AR, mEA
BERRTRHMBE . BEEEALRE TRAAR.
3.6 TN BHER

MFE 2 JUEE ER 55 R SE, R %G ™
MERS RELFERITRMRELRD 69.19%,MHE
B—FRASEERT, ABT 42.95% . HAFBMEE
BAaNEBRRKORETHEZME . B, BEL
HEMZERTFTERBOBRTILEEMSE B Z 0,
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X5 B R %S AN 4 R 2 — B(H (Stohltren
55,1998) . JK4F S AL IE A B B9 T R PR SRR
MEHBRERR. B ERS T RBREE TR
B R MR B BE X 24 M 2 v O 12 B, L TT ik
KB T 26.24%., WAWEREN, FMHEHXK
HRHEFIERAROFE RHET AREHES
FTORMAEE LAY M ES AT, B F

4 HHHFI®R

AS R RN YR SRR, TEREENY
Mt HEERMRN S  SEFEEIAHEEZELSA
FRITIRIFE S RE ST L 7E 80 — FPALHE , X R AL A 4
AL REAR R YR FLE TS BA RS £, AT

T ER D BN ER. Tt fF Fn 2 RE M A9 48 4% (Reyolds %, 1997; Li %,
1995), 3% Fp B % AEAR 47 0O B I T BE S . B b +
29r —o— Fik —K— Ak S {0 4 I - 4 R 0 7 ) S SR MR AR TR B
52T BRASE,JLPES N RE L AL, H, 6 T
§§25' 17 2 i 2 7 SR AR AE RS 1 EH b RO T 94 A
HEz3r FFo » St YR UR 9 G 25 01 494 40 22 JB] R W 5B o 3t 7 A —
521} RO . ARG ROEH USRS 8.
gng- KA SR FERET = ERABROES. it
S1.7 } — B UESE T A4 5 R R B AR B E B AR Y —
1.5 L 1 s T"EERE.

WA WA ERE EXH Titus(1990)f H R WK BHBHEIFITRHA,
Ravine Upland Riparian Monsoon
forest forest forest forest WEREWHBEEHWN TITEREREZ —, . ATAEE F#

e MMLUARTIRERTHHYREESEMERER
Fig. 6 Plant community diversity indexes in different
disturbance regimes of Dinghushan evergreen forests

R, Johnes & (1994)BFaS A b, BB 4
WHEEEERTEEEMEMNISMEMER E/EH,
Nakashizuka 2 (1995) 7E {8 H#5 7% 0 ¥ 1Ak Py B #H 2

R2 ERHFSFNER

Table 2 Results of principal component analyses

HIEET %—EE_E‘Z% B_ERS HEZERS BEELS %iﬁi_ﬁ‘iﬁ‘ %#E_ﬁﬁﬁ‘
Characteristic factors The first The second The third The fourth The fifth The sixth
component component component component component component
35 @] Exposure 0.453 0 0.037 5 0.5519 -0.205 2 0.320 3 -0.236 1
3 ¢ Topographic location -0.394 ¢ -0.273 18 0.348 9 0.485 8 0.560 5 -0.3118
R BEE ¥ Fine-scale elevation -0.263 3 -0.383 66 0.3931 -0.697 9 -0,051 7 0.048 6
7K 4y #& 4% Moisture 0.402 9 -0.268 69 0.415 7 0.359 6 0.594 3 0.309 2
¢ R B ¥ 3% Middle-scale elevation 0.3289 -0. 447 99 -0,454 4 -0.244 7 0.2015 0.564 6
1 KR Soil types -0.183 5 0.648 33 0.198 4 -0.213 5 -0.105 5 0.648 2
F #4k & Disturbance regime -0.555 6 -0.288 55 -0.018 1 0.0056 -0.418 8 0.099 6
$fE{H Characteristic values 3.006 8 1.836 8 1.034 9 0.7391 0.265 2 0.116 9
H 4% Rates (¥1) 42.95 26. 24 14.78 10. 55 3.78 1.68
R it "R E (Y1) Cumulated contributions 42.95 69.19 83. 98 94,53 98. 32 100. 00

P B T RO, TE R, LEE "
A R, o P AR Y BE R AT 08
& K 23 A0 IR 45 5 T B4 R F B9 (R T P A AR
TE BRAS [F] B9 B ¥ 40 0 DA B ) Fb 2 RE MR FE SR > o
>ETKE R . AR — L REER IR+
BEE— 2K,
RERESHHRPKENEE. EHRES
FRESYHERERRZE M XRE, BEFTH

FERERE. EXREL, BREEERRSFA
HBART —ERHEENER, B EEmnR
B BESFNEFFERFHEL, B BREEE
B2 f At BT A S B N 2K 3% 31 38 BE a9 AR 4L, BD e (K 9
WK 55 (Moral %,1978), FEEBREE
BB, R R E R, SR E TR
FEERENZATER. FMAVEESERE
SR BRI S BB BE AR B — B RS G
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FA%,1994) . RATHISEREHNDREBRXIFHEY
FhERERERBER /DN, MARESREFRNH
ZREEKE. B 5 255 T Shannon-Weiner B
FEHA Simpson HHEF R MESIMBEL. EE
BEENME, — A SHEEBILER, TR
B ETIHMAERRRESESERNER., XA
BEBA 2 (1998) X} 7R R 1T ZR ¥R B 8 A AL BT
R REARE—BH.

Gregory % (1991 #R:3H T 7] B AAA BRI Y Fh &5
FEE B & B T 1l 3 oAk B9 4 & 2 FF 4, Nilsson &
(1991) 1 % BRI 35 7] )52 Y 4 B AR ) W R LU 4R 3R 7Y
i Ak P9 7 F 13% (> 260 D Ff ), Tabacchi %
Q990 EHEERNH A LB/E T RXBUNEG L. BRI
BT 45 SRR B, Ll Hb AR 0 25 XUH S I AR A B ) R
BRM (BREEEIRE SR 2.56.2. 7160 T
TERRBEERERSBEEE TR 223,
219, HFAXFLAEBH. ERXHERHNER,
A R R B A R R 5 S B T B SR BE AR BE 6
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PTERIKAK KA ERKEMER - LHEEHS
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2 (Caryota ochlandra) M (Canarium album) |
RBIELL T (Ormosia fordiana )T FhBETRE LTS,

SR ME R, L RE R RE W SRR A
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