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B E.XNEEPEHRFARAFKE . AFESESEMEEETAREHITOREESEN S FREH . (DES
MEBH . FAREN YR EEEEE FHEARSTRERENEHE HEFEEH XK FF EAE (R1.ROE
B (R RO B M EHEMEE, RAERE (D HOBE . £ B(DD JEH(HD 5 JIB4E, A Z 5
(D2) K¥EHDGMBR KV (D H) B B YERE. FTABRPEME . JOER, LB E T
B EARBEBRH(E:)) . KEUIDHER, XK VF(E JDBRE A ARREBGFAEN DR EHEEIE MR
EARBEZEM; (DE 6 MERBERE AT ARYMHPMET ERNEEEK 200~400 m(S) . R)BEH, X #
AREAEMER 600~800 m(S1 ROBE ;XN EARYMYUMFEFTEHFELESGHE 1 000~1 200 m(S:.5:. R,
ROBIR; T SR8, GETF AR EF EIEH 200~400 m(D1 H) B &, TE ¥ 3K 800~1 000 m(Ds . H1 ) B A,
EREARE P IEREH 600~800 m(Dz , H)BE , G4 800~1 000 m(Dy; HOBAK; M EHER . FAEFE
¥ 1 000~1 200 m(E, .J )BT, ¥E % 800~1 000 m(E)  J1) BAK, AR Z HEMH 1 000~1 200 m(E2) .
200~400 m(J2) 5 BB 5, 7E ¥R 800~1 000 m(E: J ) BK; Q)RR Y Fr B REHE T8 B X R — B & W RIE
Feer BRELHREZRFEHXEREY. YHESEESHABRSTHUHRNERAKEFRETHREAE
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Study on the spatial pattern of species diversity
for the subtropical evergreen broadleaf
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Abstract: The spatial pattern of species diversity of the subtropical evergreen broadleaf forests were studied by
species diversity indices in six areas and six elevation grades in Fujian Province. The results show that:(1)In
six areas, the mean value of species diversity indices in the tree layer are higher than those in the shrub layer;
and that the richness indices(R) ,R2)in Taiping are the highest and those in Maodi the lowest; the diversity in-

dices(D1, H1)in Xiadao are the highest and(Di1)in Tubao and(H:)in Maodi the lowest in tree layer,and(Dz)
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in Xiayang and(Hz)in Dayang are the highest and(Dz)and( Hz)in TaiPing the lowest in shrub layer;and that

the evenness indices(E; ,J1)in Maodi are the highest and in Tubao the lowest in tree layer;and(E: >in Xiayang
and(Jz)in Dayang are the highest and(FEz, J2)in Taiping the lowest in shrub layer,and that the variety of spe-
cies diversity index curves in tree layer in six areas are more slower than those in shrub layer; (2) The species
number(S1)and the richness index(R))are the highest in the elevation of 200~400 m in tree layer and(S; ,K1)
are the highest of 600~800 m in shrub layer, the species numbers(S;,Sz)and the richness indices(R] ,Rz)are
the lowest in the elevation of 1 000~1 200 m in tree and shrub layer;and that the diversity indices(Di1, H1)are
the highest in the elevation of 200~400 m and of 800~1 000 m the lowest in tree layer, and (D .H2) of 600
~800 m the highest and of 800~1 000 m the lowest of shrub layer; and that the evenness indices(FE),J1)are
the highest of 1 000~1 200 m and of 800~1 000 m the lowest in rree layer,and(E.)of 1 000~1 200 m and
(J2)of 200~400 m are the highest and(E>.J2)of 800~1 000 m the lowest in shrub layer; (3) There were
more or less differences in the species diversity indices which are used to be the token of the community so that
they must be selectively used according to the facts. There is important significance to study the spatial pat-

tern distribution of the species diversity indices for the recovering and rebuilding of subtropical evergreen broa-

dleaf forest.

Key words: evergreen-broadleaf forest; species diversity; spatial pattern

WHAMTHE - INTEXRNRREEE, AL
BRI AT, R P HRESTEEHEREES
REBHENHMN. EAOMKAZFRRNENZ
TR R E RS e, B AR CHMA TR
FKEEMEERM . REA PR R SRR B
FHRIM R EEEA—, OB KEHREER, 7
X EENESTHEE R, BABRE LERX
BAFHAIFERRE. BRED LRGP E R
EHEAEBREZFUAR EHSRTHREDFHAR L+
SEE HEARGEERAERNMELIKR, B
BR R EEE SRS IR SE T mEHR
HEABMER. B FHEED LR RERA LT
MREALH S AR W 5 R — R 3 E] &, BF 3T % &
AR E MEBEEMIE SR ARBBIL A EE.BTA
Xt F G AR P R SRR KEPF R (B S,
1999,2000; 5 &%, 1996; B 3 Ak, 1997; % & 4
%5,1998; B/ B4, 1983; EAHFNE,2001), AXT &
SRR EREEZSERRBPRE LIRECE
fATR%,2001: WER%,2000), AXBEFITHERE
R EEEAT AR RSO EERE,
DB A EmSE, VXX R ANREMER

1 AT TR E 0 T AR

R P WA R AR A T 1157507 ~
120°43' E, 24°23' ~28°19' N, N5/ . =%

T R de s TR K A K E A, S AL E KR
Bk R BB A = Wbk AR AL A B L Bk, e
BALE ZAR T, IE . RS ER
ZARBE.FHE.BEKR. FFHKEE 15~
20 C,EFHEHTE LN 1 600~2 500 mm, A
THAEEBRE X EMULEE, LEZHaOE,
B e M EAL.

wWE A E SRR AR =T, R
FE i 7% 2} Bl (Fagaceae) (& $} (Lauraceae) | 11 2%
#l ( Theaceae) . & 2% F (Magnoliaceae) . & 25 8 #
(Hamamelidaceae ) . # & Fl (Rosaceae) . & #F F
(Aquifoliaceae) | 1 #.F} (Symplocaea) ZFF- Py 41
BN R e R b .

2 HtRFE

2.1 AEFHE

K FHRE b V8 25 7 Bk, TERR B P O A H SRR
MREZSMEXE M R E R KPS %
6 NMEXEFEFF AR R BB, R4 20m
x 20 m ¢ i (RN 4 > 43 A7 0K B9 #F # T FL0A 1 600
m®) BRI SRR R
G BE EE, BEFARBAE . EXEIERE
— Y Fp AR LR GEIE DR S R
WEANAmX4 mARTHAEERZMEREKN
Y EE EEEES. WS 0~1 200
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mEBEHIFXHN.EEHILGER 1364 m)HELR
FaE MR EFF 200 m, 3L 4 4 20 mX 20 m FE#h
(RI4/N MR B BE R A BE L TET A 1 600 m?) F4g M4
HWARE 44 mX4m/PREF, R E . ERAE
TR X HBIE.

2.2 RN IEMAESZ

2.2.1 % & 4% # (Margalef,1958)

(DR=S/logN,H ™ ,S.N A FMEHNY
BN EE. AR R ABESITAZ . EXE
VIR EEEIRE.

2.2.2 BH MK

(2)Simpson & £ 4 5 ¥ (Simpson, 1949) D=
1-2N(N-1D/[N(N-1>]

(3) Shannon-Wiener 2 ¥ ¥ $& %t ( Menhinick,
1964) H=- 3 P,logP; ,

HAFP,SIN H B &8 MEBLN, HEE
A E . P.=N./N,i =1,2,--,S, A D;.H,
XRIFARZ Simpson L FE M FE % . Shannon-Wiener
ZHMIER.D, . H, RREARZ Simpson BT
¥ .Shannon-Wiener M35 %1 .

2.2.33 4 EIRB(FFR,1978)

(4)Simpson WS EIHEH E=N(N/S-1)/(2
N, (N-1))

(5)Pielou ¥ 5 FE#54L J = (- L P;logP,)/logS

HHp, P MISWEXRLE. HE ., ER-FA
= Simpson ¥ 5] F I . Pielou WS FEHRELE, .-
FNEARE Simpson ¥ 5] ¥ 15§ . Pielou ¥4 FF 15
.

3 HERAA

3.1 T Xis & R H R #h & 45T

L1 FFAHEHK HENYMREERAEW.GHR
WP EFHEDRFEERENIER, WA EHE
EHAEBRERMIEIR. EEBHEELY 6 SRt
MEEFAZR EENYRBEERF 37 #), By
YrFh > (18 FO , B K40 BB KFE R 27 Fh ik
PG 24 FR KR 35 R LK 32 F, EEKRZE,
KEBYFHFBEET A1 #H), b PR &> (14
A HEXBSHRZKIEN 29 F AN 29/ H
BH28F . LB K 38 F. FTAREF, HIBEHMER
B % (361 £k, Rk BH B R F d 20 (167 #k) s AR
1, A B AR B 25 (420 #R) , KPR B MR BRER

(134 £%) .

FEEER R 2 5HE N YR Ky
FXREER.E—CHBANAYRHOEE 50 &
ERZEERFERME. 6 MXBOEFTEHEE
FFEABRHARBROBEER -G D,BFA
ERNFEES .BEAENFEFEREOEZSE, KFIF.
EARNYMEEEE LR, XM EAENY
MEFEEERE.HENTEZE. FURY
HEMEEEREER KRB E VMR —B X
ERNEWYHFEFENRRBS M BREE G
TEEEFENRE DR ER R F . BB EMH
MEEETF ML E KT BT EAEY
BN ER A EENRE (FREEF,1993).
TE BT R 2 B K 5 R AR I8 P, B R S R AT
AR H R (8 T P02 B AT 8 4, B KR /Y
P 3 B 3 RO 1 5 R 3 B R R IR o AR R VR 2 B
AR TIHE R, G RE ¥ B0 EREALRE
Bl EREFR. OO FEEERMEBS THM.

£1 TEAXEHZHEMERNIEER

Table 1 The testing results of diversity
indices in different zones
F£ Hb Hb £ Sites
£ oy . .
Indices BEHE HiE K % R K T4
Maodi Xiadao Dayang Xiayang Taiping Tubao
R 3.4237 6.2830 5.1254 4.6893 6.3252 6.1556
R: 2.5265 5.0935 5.9210 5.0047 6.7878 6.5700
Dy 0.9049 0.9178 0.9164 0.9082 0.9084 0.8611
Ds 0.8120 0.7533 0.9147 0.9181 0.6441 0.9089
H, 2.5307 2.9368 2.7046 2.6557 2.8756 2.6017
H» 2.0878 2.1953 2.7970 2.7207 1.8996 2.7924
E, 0.5321 0.2959 0.3831 0.3911 0.2697 0.1863
E; 0.3604 0.1287 0.3192 0.3922 0.0620 0.2560
J1 0.8756 0.8133 0.8206 0.8357 0.8088 0.7507
J2 0.7911 0.6588 0.8306 0.8165 0.5115 0.7676

R, : F* KB F E ¥ Richness of tree layer; R. . ¥ K2 £ E ¥ Rich-
ness of shrub layer; D) : FF K J2 Simpson £ #5485 $ Simpson diver-
sity index of tree layer; D; . Bl A2 Simpson £ #4583 Simpson di-
versity index of shrub layer; H; : ¥ A J& Shannon-Wiener £ £ #f {5
¥ Shannon-Wiener diversity index of tree layer; H; . 8 A J& Shan-
non-Wiener & £ ¥£ 45 3 Shannon-Wiener diversity index of shrub
layer; E, : 7 K J& Simpson ¥ 5] BE 48 3 Simpson evenness index of
tree layer; E; . B K J2 Simpson ¥ 4] ¥ #5 ¥ Simpson evenness index
of shrub layer; /) : JF A J2 Pielou ¥ %) BF 35 ¥4 Pielou evenness index
of tree layer; J; : MK 2 Pielou ¥4 #5 3 Pielou evenness index of
shrub layer. T [d] The same below.

3.1.2 3 iEs BHMBRERBRBEYHZE
RIS 7 R MR 9985 . Simpson BRME$E D
EHEANEBHEEEIEZ — . KU DBK, SHAER
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. EFFARE,6 X P EHE M Simpson &4
8 D, (0.917 &) Fe » 148 (0. 861 1) Al ; Wi 7E HE
AJZE i Simpson BRI % D, (0. 918 1) &
B K. 644 DMK (E D, ZEIFAREF Simp-
son 8 D, WAL #EARE D, . EfF AR
AR EFRAEYHERT EKRITMBEE P, &
EREAEREAEZWEEME KR . BEY R
EREEHEREBAEK,

M B Shannon-Wiener 3588 H k& 6 X

HHMBREARESHEYAFTHEREN . EXARKETEE
Shannon-Wiener 3 ¥t H, (2. 936 8) & &, /& Hb
(2.530 7) &A% ; ¥ K )2 # K ¥ Shannon-Wiener 1§
BOH(2.797 OO &, KF (1. 899 6)BAL(E D,
F* A JZ Shannon-Wiener 3£ %t H, 2540 I BE R 2
H: &#. WARFE X FF. % KZE M Shannon-
Wiener $88REF, ENIMIEEALE 1. 8~3.0 Z .
Simpson &L 38 B ! Shannon-Wiener % £ £ 15
Bt RIZ AR 6 K P ITARZE B AR &
A, AR PR R, R T AE XA L
W2 5, BUARTR) X 3 9 4 53 sk T /9 /D BF 55 3T #E R
EETRRMIEA.
3.1.3 M AHE B ERBRBTHESER
o FRYFh SRR S BCR OG, B & B RS (AR
SERBEBEGE D, ERARZE PRI Simp-
son S FEIME B, LBERK: EEKRE P
FH Simpson #5) FEH E. &5, KPR MK R
B.FAKEH Smpson M5 FHER E, FHHE
(0.344 B THEAKRE E, 89F 1 (0. 250 8)(F
.

%t Pielou S EIHRE T S EITTARE P
&y Pielou ¥J 4] 48 % J, (0. 875 6) | &, L &
(0. 750 7) A% 7ERE AR b KV J0 (0. 830 6) &,
A0, 511 5) AR (R 1) [F . FF K JZ ) Pielou
IS RERE s J, FH(H 0. 817 SYE THAE J. F
BE0.729 1), MW HGERBEW S, TAEH
5] BEFE B L AR ST L BE R SR B 5] AR R AN L AT
HABRSANB O EERELBEAMHER . FREE
FEMER B M) B A — 3L,

3.2 AAFRBEESZBH RYT T HEMRE

MRAXBTHREFLEHFEERNSE, £EBR
100~1 700 m R J& F % &% W it AR 43 10 A Y B , %5 5
MR 1 000 m Z A& B Fp A [F) 4 TP 5 2% kR ot
MASRE. EHK 1000 m UTHHESRATHKTE

PAKKE FE R, AR fir s TLK B (Cinnamomum micran-
thum ) [E i ( Phoebe bournei ) , W48 E A (Altingia
gracilipes) . K ¥k (Cyclobalanopsis glauca ) ZE4)
FHEL R, fEHIR 1 000~1700 m M HER AR EE
PAART M (Machilus thunbergii) .= IHEF K (Cy-
clobalanopsis nubium ), % Bk 3 X (Cyclobalanopsis
multinervis) SFY) P AL . TEK AR 5T A9 5 (FF
MEEK 0~200 m ZEDHFHESEFTHER. A
ATRBR, ZHLHE EITF XK BEETTK.
BEE MR A BT AN TE 3 B GE B 5k L b i 72 BE 8L
L KRR T REE LR AR, HEEEEFRK
EF AT R KREM TR AR EEERE &
F 100 m B FEFRE0.5~0.6 C,EZ ¥R
AR Feb B JFL o = A v M 3B BE R 18] B 40
.21 ¥ FAMEHE EEERO~1200 m WEHTT
mERER 6 AH ARSI, BERA L
FIREAREN Y R E /518 26.38.30.34.15 F1 14,
AR B MRS A0 40.27.40.37.22 f1 17, 5%
KREMERZHYFE B ELEER EIFETER
B EERER 0~800 m ZEFAEMFHE HH
YT R AR L e H , E ¥R 800~1 200 m Z [HH FB&
HEad hTHEZ TR EEERAR EEAREF
VRN STARER LA - EBIK 0~800
m Z E BTG LA EHIR 800~1 200 m ¥
FEURBE R R RAETARE B EEAR, LA
TIEH -ERIARRE.
FeARZMEARZNEEEHRBERER AT
Wi 1k, FE R ZEZEH R 200~400 m Z 8] F & 35
R, (6. 681 9 fm, EHERK 1 000~1 200 m Z[d]
(2. 660 2) WML EARSZF FEFREERE R, AWK 0~
200 m Z[B](7.183 5)F @ 4L 1 000~1 200 m
ZE(2.971 DT]AC(F 2, Bk AT FEXREF,
BEMG IR b7 B VA W R E B R IR BB B F
5HYMBH S BESEES -, EEK 0~600
mZE.FAEYHE . EEEBUSHNEHRAKRE
PR . EEERENELERAMER, NERKREY
FRECE, W EARZY R, REETAEFFEE
B NEKRZEFEEERREBME AERHK 800~1 200
m ZEFF HARZY B ETERBEHELES
e,
3.2.2 %A M 454 Simpson B ETE I IEIK
B 4 S T, 4 R 0~ 800 m, R M AR )
Simpson ZHEEFE R LA K, FEH K 800~1 200
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mIF ERBEHEHEEEBEBNEX EFE 2., 6
MMEERBERFTARZ Simpson ZHEFE D, Fi1y
{E (0. 855 6) &5 THE AR D, FH{H (0. 839 0),iX ik
HEBEBEEL FAREZEHERZREAESHYFH
LR ; [F] B Simpson 35 ¥ ¥ £ 800~1 000 m &
L BEE R IT ERZ W R R 2B, BlE R
1 000~1 200 m Bf X @ FH. Shannon-Wiener 5§ #{
H R Simpson ¥ D MU 6L, 5% H
I8 D BB E K(E 2>, FrLl.6 R H
FEROBE AR M, R 3K 200~400 m Z AL FF AR
Shannon-Wiener 5 %t H, (2. 846 7)H& &S s #5914~
HEHAEGEE RS, £ K 800~1 000 m FAK
(1. 797 1); #E¥§ 3K 600 ~800 m Z AL #E A JZHY Shan-
non-Wiener 83 H, (2. 853 ) B B a1 MERTH
SEME B . [F B B2 £ M 3R 800~ 1 000 m & %
(1.547 5) (R 2); RIAt 6 TR BENFTFARE
Shannon-Wiener ZRE M8 % H, - {H (2. 450 2)
MR TEARZE H, FHHE 2. 441 3),
K2 TEBHABHERIRNAUESRE

Table 2 The testing results of diversity
indices in different altitudes

1% k7 3% Altitude (m)

Indices 200 400 600 800 1000 1200
Ry 5.5102 6,681 9 5.7958 6.0226 3.2297 2.6602
R, 7.1835 5,1721 6.7861 6.907 4 3.7897 2.9719
D) 0.8662 0.9031 0.8968 0.8891 0.727 6 0.851 2
D; 0.8992 0.8998 0.8536 0.9034 0.6315 0.8436
H, 2.5402 2.8467 2.6658 2.7156 1.797 1 2.1358
H> 2.8480 2.6818 2.6030 2.8534 1.5475 2.1144
Ei 0.2226 0.237 4 0.2697 0,2341 0.2115 0.447 5
E: 0.2109 0.3175 0.1524 0.2321 0.116 5 0.356 4
J1 0.7796 0.7826 0.7838 0.7701 0,663 6 0.809 3
J: 0.7720 0.8137 0.7056 0.7902 0.5006 0.746 3

2.3 A KHEEHBEELANBERAR
2 B KR Simpson W5 FHEE E, . Pielou 5 F
E T, MESREV .7 6 TEREERBEER b
FORARKZHE I SEREE ., FYE (O 5
30,2705 F1 0.764 Y HWEAR E, . J, FHE
(B8 0.2310Ff0.721 DE . FABHWRE NS
ERB AL ERZEMCE D, BB IE
FEH LM 1 000~1 200 m b BEETEAREH S
EHEBE JOER, MRS EEE 5 R&RY
595 7E 800~1 000 m AL TR AR Z M5 B8 B AR,
HEATF_H&ZE. BEAEHHSEREEFFEZE
BRI ARZME M, Simpson 5] Y E, #E

# 1 000~1 200 m 4b BB, 7E 83K 800~1 000 m Ab
B/ ;T Pielou ¥ 5 HEE J, £ K 200~400 m
REB S, fE 3R 800~1 000 m Ab &/,

4 W w

BHENYRHEHEEZREELSG REALHNITRE
FUEZMHARE W, B THITNESEY KA
T AR KA R RS BN, & B T ab 69 4 88
S5EEWMBEARR, B Z M AL TIREE 4
A, A RE P ERERR X SEMEREESH
Mt R SREERER. EE %P
— R S YRR AR XS 22 B RO R AL S R B YR xd
HEZHEENTR S22 . SYMEREZHEER
B R OERARNEMS .. SAMARKSHEERE
Xt S [R] X 38 A0 48 3K 66 B 0 B VR R AE A, O BRE AT LA
AUGRHAR X EMGREEOREFEREE
55 2 5 AR R 2818 BOR I E A, £ 1855 2 18]
TREFERE . REEHEEEREE . ERETE
WEMR, B EFEASEEERN, ARFEERE
MEYIENHESREEFEEMRYTENRE
AT RETS BIAA R R SR HEFE B (P B VK5, 1993) . X
Ry RSN S RS — R T XA,
e, ZE AT AR 2R P B A R R M AR R SR
M 52 B B 5 A PR SE BR e B U 2 5 4% .

Ly b AE B AE W BE 7 SR M RE IR B R0 AR A
BEFEHEN BRBLERER BEEERH S
RHREAESHF,1998) , AR P H SR YR EHE
HHEBRECRFE—ESHBEE, HRHREH
AR, X—HEHERTHRXEFRE ARG E
B ABXT —BUbE . 55 — O T 0 3R BA AR RE ARk A B AT
BEFEAE—EMANTIR. NRKBRFNGEHREE B
EFRARZY R BHEERELLERZS (YR
BHREELOERTERBID AT AZYRR R
HHEARES EER . TARYMERESR B
ERPGFNEREIEBRAELE (Y FE ST
HEER IAEFSEATATIKANEFLAFESE
B BNEZMHBATHMBEZTURSGFARENY
FRREBRE, ATTRRESEARBIHEHERTEE.

A3 AR — R B #H TR T R
W Ak B RO T L (B R SRR A BRI B O B
B, AR EEE AYWRSERME: BT
AR RS EYR SR E AR YR B8 SR
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