Ay

KRR AR )

ot wkm ACTA SCIENTIARUM NATURALIUM Vol 32 Na.4

19934F UNIVERSITATIS SUNYATSENI 1993

BB -5 LB AN BRI
O ;5 B TR S5 BE

R F L&y %
(¥MkFLBFR) (PEXBEXEXF)

M B ASCnE@ERESEEUETH—SRRE, HRK “BEiESN” AHRLE
REFESJRAERREDEMBERARE, T “LHRESKL” WARYHRMHTE—1F
EREERPFAOAHES BRRE, —PRRESAE PO RYHEESABADRE
HEEME, BTRERTENE FRADFLIHTLK, THBRABILESIRNESN
b, BRI EFE (Cryptocarya ) HEEHRATHEFHEAR, RBIWFE
AL SEEBEONE,

REIF  ASM, ASURLA ESAYBERK M, HKk

G.E, Hutchinson (") inéE @B FAEAM Z X (n-dimensional hypervolume
niche) T HLE 4 MREKYE, MREEEFR L LOEX, KBHNEX, A—H#%
hARMRNERERN ZRAAFEESL, X5LHXNSTET®. XATEES LY
FLER—NERENENERNEREG), MHMHEagASN S RNENY % I ]
#R, BsE? A SCH whix L) A n VAR,

1 Rl ST AEARAL R S

1.1 nfEESOEEREX

 AMNESRRERSIANEBZURC), CREXES KRG -BROM &, WA
R B B B LA AR R G 19,
Hutchinson i 4B R T o ESMBEREL D, X— & X 7T KU & &
F, WFEEW-—-HFS K E R IR R BI0E, NTE—RE, BEEDMH
S, A RKEARRE, WTERMENRITMTEERE T o 08 & RN,
Hh 2 §— ST S, BRI A KK — M RRERS, WHX—BERAN Y
FhS R 4 A7 (fundamental niche), WMRAFBEYERNMAEYNER, B2 -Hib

- AR 19914 9 A28 HikF!



70 RILKRFEFR ( BARER) w2y

WA ST 2 E REAS . Hutchinson R 15, WREET—TH i
EMEST@ERPYAHESTUERSRENSENEZAELRANE, BLEE
HATHRRERTEN, BHTESTMABER, YHTRTFETEMESHOR
B, MLOMFENX—HNBERRABCHZRAESAL (realized niche),

B8R, nEdERESEEXNWERERFEER PR, HEHutchinsonfEX
FEBOSARE, LHR “E -ESNNNETRAREHEERNMHERLEY UR “F
FHRREBREHRN” WRED. AL, EFEBRX EANARERINE B @X
R ESNERRTRER, T2 MpfhiHE 2 MEERREE ARGESA.

Kk, #MHutchinsonly “SLIMEEMN” EX, — MHHSHETRAEEBNLR £ F
H—RS M FEREER, WML REE= WS, SHOTIESM T X &
. MBI ZHEESMEE, RBEESEL, S,v Sov SHERMAESIN N, N7
ﬁ%‘”’ﬁiyg ( (NI—NZ) +NxﬂNz) ’ ( (NZ_NI)"'NlnNZ)ﬂJ((NS—NI) +N|ﬂN,),
TETFS:, SLRMEBMTHENN, ~N,), KN, -N)mRE FSs. RERE
Hutchinsonfy /@ %, S, M TESEARGAEETN, NNRKN ONFBL. HLS.H
IAEBNHTFHRE, HEXHERTHEEHEREMESE, BARZES NN
NN, O N T g X DA ¢ R0 2.

X2 " X2
NZ'N1
1
NNz ' |
3 ||
/ - NN
Ny =N . N3-/1\{§ N1-N3
X4 X1
{2)
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Fig,1 The realized niche of species Sy (a) conditional on species S;;

(b) conditional on species S;
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B2 B-FBRX, LREHFHESHSS
Fig,2 Niche center (Xj and Xj,) defined along a single resource variable X,
(a)EERFE: WY THHEEHE ETAEHX LR S
(b)BHUTR: BEXy RYMEENRENE

X% B3 752 EMAEBRSE (FS.7E e b Ea,
REmRt e, WX, X 7, ARE
N - 3 EH RS, KK )

Fig,3 Two-dimensional niche space
(Species S; has higher performance

a4 at point a; than at point a;, The
X204 _—1 combination of X, and X, at point
24| a; is better than the combination
*11 X2

at point a, for S, survival)

ONmEHE. RENFRERASBRY—PMRETH AL ESAE 5 8 —
RMTi, REDANR, BBWRESBIA (XX, X10) s (X505 o200 9 Xan) 5005 (Xjy y Xjas
9 Xjis*** 5 Xin) »*** s (Xmi»Xm2s***»Xma) , HHIXjiA 'ETlﬁﬁlm_thp RitES ﬁz s
HeE B LA RN E ETHIER.

=L 3 xj, (1)
m j=1

BAESROSTHEN R (X Xes s Xcir s Xen)» X—H R T RASTHAEED 7T
BERFETHTHE Y, REAEBESMBL. mE4athyy 2 45052 ", =4
SREEBEPLRTRERD ((xi+ X +%5,)/3, (X, + X + X4) /3 )
REFAFRERAS, HEFESKREDFTBHFRTRIR S (resource  state),
BAFIEESNERN A, ERAAREEARPEAARTAARR S R N, AR
(1) Amx. EREFMFAD, FRRESTAAERH. BvihREINMLETF, |

BESRAETRHRqHEX, A 241— ZWJ—L A az(1)H

j—l

xc, E Wj*Xxj; (2)
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m
xo; = Zl wj*Xj; (3)
l-

B AT R AR PO AN ESSYRELZSSTLEREEL. HARG)BELSEE
ARG A (Ko, KXoy vos Xopreors Xow) AT HA AR hL AL

X2 X2
ap a2
- . Ca3
ST, Bl
. -e L A 3
o e e C1g.5=-r:;...',_..,:'§2.--
......... e
....................... [ 13
.\' ------ -
hal * X4q o X1
@ ~ (b)

He FAESEHLERHE: (a) LTS, (b)REHIAE
Fig,4 Determining the niche center (a)arithmetic averaging method,

(b)successive approximation method

NAZRNELUEY, B—KRASRaWEDLRAEALIRG), HE(SED)BR
HARDHE, BF 2 RULEEHFMI.

REAREG), BEFE -HHBAAIRESEBLA, —~MOHSRET BE 5
A2 o0 B B 0 A2 25 61 D R BE AR N AR S AL AR

rs=‘/ > (X0 - X5 )? (4)

E—EBE LSHAHNTRESRARRL.

2,8 FHARE

B mfE, REEEASNEANLSGEERH, WEF TaREIEURARES RO
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H A BRI EBAESRM PO A,
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-

RE, AT RESEP LR, ESUHENESAT RAKETRBRT —
AR n o A A 23 1A O TE LA UL

X2

A5 722 |IAESNER, 2AMARRFESHEN #Fb
BRI LS DGR, WIS SE T S
a8y ay MPMS, 3/ F &Ebyy by bs

Fig,5 Two-dimensional niche space, Two
species having different 'distributions
share the same niche center, Points
a;, aj a3 refer to species S’s
dispersion and points by, b;, b,

P % refer to species S;’s dispersion

8 £ 4
3.1 MmN

BT LS SRR AR RBRE, TRBSILES & (Cryplocarya ) B %
FAMUSEE. FXBESHETR (LRET) WIRFEDH L HRE 0.

EFofEBMUERSHEC), RNTHaEEELERPR- 5 E(FHER
) MIAXEXTRHESNEEY —HRT, BHE-FRTRFUSNOBEZDH ]
BRI ASGE LBE XRR BARE.

AR RIER5E 2 B4 A R BCE A A A 2 TR B 2 E .

% # 1 2 3 4
HHEETEAS -N -N,P -N,P,K ~-N,P,K,Ca

BAERRFEUSH 6 MXE ), REAR (2) M (3) THHEALSIAL &
pRoR. HHEESUREST BARN, BTRUEEFZARENER, #E8
REEREBELTRBRRERELRO,DZAKNE, BRAR (4) f1(5) itHH.

AT B XE RSy A PO AR BN N, 11 ERE (LEN) HREER 4
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F3. 4, 8, RIAREID, FBaitEA&E R TRESPL,
ERHESBUC+ + B REBF, ERLELEANEE. EX, SESUER
HEBF &, BRAN“EHEHRSITERAEGING KO V1 O”E“JEP “E*{ié}ffﬁ” Bk,

8.2 £ R
35MMFEE 3 SR B RMEIAES R PO ARTE 6. N “AE 5 BH
Feo o TR TSR M7 OB TR

PRE 4 S ERAPLA, REESTBRREFITEL.

RAB, HHNREENFEERER, REFTEAR, DEREXE. ZEADH,
R, SETHESEKhL, MEBERKOTHN, DB, X URR., ©
BT F. BER., XPR. ZXE%, sS4 THFSREE (6 ). —&f, m
BRRERESZEADH, 2E5HKN, FE50HM, AESH8K, BENRAAREE
BUEREC), B bAAEIESEPL R,

k(%)
. ! 2“ T
22 29 33
1.8 F(% o
0.1 20, %14,
0.10 181 Y 11

1.2¢ 0.09 “ 34 9 I] T-’Tfas ]
0.9} o8 : 16.[I ; 15 I I ]31 4

0.
0.6} 'l ” 'l 19'[ﬂ
0, 3[0-07

N(%)

0, .22 O..25 0..28 0..31 0 .33 0 ‘36 0,39
‘Be 758 MASMNER(HENPK)Fs MR AESRPLE(HESEREL)
Fig,6 Species niche centers in the space of soil N, P and K

(Numbers correspond to species names in Tab,1)

REFE, NHRRETH, RREBEMEY, TV ®AKER -BENTHAME
FERHLHB., EERENRTIRAIBEFIOHEMANH, Bi-BFrRAZER
ZHEWERTLNE, RFZEA—NEF, XEMNFRHEE—SH.

FEASMSE (L8N) WS R ARKEXER 1 SASMERERT, e 4
PIFFE2. HEL, %ﬂ;@%%j‘{im'uﬁﬂﬂwgﬁiﬁﬂg KAl &5 (BE) X £ M
B, RUBERTXHTG SR T,
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Tab, 1 Species niche centers, niche center deviations (ps)and niche diffusion
indices(®s) in the niche space of soil N, P, K, and Ca, The methods
are described in the text

RE ¥#

5 < 4 YIRS AL AL R fHys A

o5
N P K Ca

1 EEE Cryptocarya chinensis .276 ,083 1,206 ,009 .14 .30

2 EEEHEECryptocarya concinna .319 ,089 1,115 ,009 .04 .30

8 ZE k¥ Aporosa yunnanensis .307 ,089 1,059 012 ,11 .33

4 &R Castanopsis chinensis .322 ,091 1,080 ,008 ,09 .28

6 4% Syzygium rehderianum .335 ,080 ,966 ,009 ,11 .33

6 bk Acmena accyminatissima .276 ,086 1,376 ,009 ,20 ,29

7T iR Schima superba .320 ,082 ,988 ,009 ,10 ,32

8 AR  Blastus cochinchinensis .342 ,097 1,624 010 .27 .32

9 Bf Ardisia quinquegona - .301 ,080 ,758 ,008 .21 .30

10 PBRIC4ME Lindera chunii .331 ,085 1,050 ,011 ,05 ,26

11 MR Microdesmis ‘caseariifolia .316 ,087  ,948 ,018 .46 46

12 JKARE Sarcosperma laurinum .311 ,089 ,890 ,008 ,14 ,30

13 frjg4%#: Craibiodendran kwangtungense .302 ,086 1,014 ,008 ,14 ,23

14 ¥#-4a5 Ormosia glaberrima .302 ,076 836 ,008 .21 .31

15 BAEEH Acronychia pedunculata .365 ,093  ,915 ,009 .17 .30

16 B Syzygium levinei 275 ,080  ,749 008 .25 .29

17 Y Psychotria’ rubra .321 ,087 1,175 ,010 ,05 .31

18 H/ER Gironniera subaequalis .300 ,085 ,753 ,013 .24 .31

19 $HEHE Litsea rotundifolja var, obloagifolia ,349 ,074 ,684 ,008 ,28 .29

20 HEEAZNeolitsea cambodiana 316 ,080 1,494 ,011 .21 .22

21 FHHH Xanthophyllum hainanense .355 ,079  .891 ,009 .17 .31

22 B Canarium album .243 ,087 2,041 ,016 .59 57

23 M- 1¥ K Randia canthioides .233 ,076 1,512 ,009 .33 .37

24 W ELFT FGarcinia oblongifolia .388 ,094 2,022 011 ,48 .45

25 HERHIK Schefflera octophylla .378 ,100 .898 ,010 .21 .36

26 &M% Calophyllum membranaceum .341 ,095 1,095 ,009 .09 .26

27 ZEHEEHPithecellobium lucidum .353 ,108  ,948 ,011 ,22 22

28 WpklL & BRHelicia reticulata 319,086 .928 .0C8 .13 .16

29 HMHAR Lasianthus chinensis .324 ,093 1,297 ,011 ,11 ,34

30 FigH Diospyros morrisiana 311 0685  ,675 ,012 .24 ,29

31 ERE Engelhardtia roxburghjana ,353 .073 ,674 ,008 .28 ,28

32 FHEWM  Ardisia crenata .371 ,102  ,922 ,010 ,20 .33

33 =X3&  Evodia lepta .389 097 1,981 ,011 17 .46

34 /K Memecylon ligustrifolium .280 ,087 ,674 ,008 .26 .26

35 HAE Aquilaria sinensis .215 ,074  ,928 ,013 .35 .36
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Tab, 2 Species niche centers in the niche space of soil N conditional on

different numbers of intervals

B 5 XA&B
no, 3 4 6 8 10
1 .269  .264  .262  .275 272
2 .305  .305  .303 307 312
3 .298  ,306  .304  .202  .296
4 318,320 .317  .325 380
5 311 322 .31z .3832 329
6 257 L2601  .2T1  .296  .297
7 274 .261  .275  .289  .309
8 .339 .317 328 .328 .338
9 304 .301 296 300 .303
10 209,301  .312  .819  .334
11 298  .325  ,316  ,339  .381
12 297,275,207  .300  .324
13 276,287,292 .300 .316
14 270 277,278 .286  .280
15 347 332,328  .283  .288
16 .268  .260 ,273  .280  .288
17 315 .30z 812 .323  .318
18 275,262,251  .226 235
19 .353  .352 .35  .356 353
20 207 324,815  .311 330
21 .365  .364  .352  .361  .364
22 225 270,243 (257 .243
23 238,227,213 .244  .250
24 370,378 .387  .362  .398
25 .365  .378  ,385  .364  .366
26 337 .326 .33  .339  .339
27 371 0325 353,339 .353
28 301 .329  ,320 316  .311
29 306 .267  ,252  .228 238
30 208 .307 .30z 301 303
31 371 .380 .353 366 +375
32 .33 .360  .358 309  .320
33 371 .380  .389  .389  .305
34 298,271 280  .257  .266
35 226 224 211  .238  .225
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On the Implications of Fundamental, Realized Niche and
Niche Center

Yu Shixiao® L, Orloci

Abstract The implications of fundamental and realized niche proposed by Hutchi-
nson in 1957 are discussed, Species realized niche will never overlap based onr his
definition, contracting with that in the realistic environmental array, To remedv
the confusion in using the concepts of fundamental and realized niche, we ‘sug-

gest that these two notions should be defined for a species or a species population
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individually, A species fundamental niche will not be cenfined in a particular
community but iu its areal or even in some hypothesized environmental [characte-
ristic combination which allows the species to survive and reproduce, i,e,, funda-
mental niche is determined by the species physiological tolerance or requirements,
It shoyld be an entity or hypervolume in the n-dimensional niche space, A species
realized niche is described as the environmental characteristic combinations that
surround a species population in a particular commuhity, In the niche Spacé, it is
manifold, Another new concept, niche center, is defined as the poinf or a compart-
ment where the species response is optimal within the niche space, When a sp;:cies
distribution is ignored or the spscies has a homogenous distribution within the a-
vailable compartments of the compartmentalized niche space, the point defined is
called its theoretical niche center, Usually species disstribution is uneven and
the point defined is called its realized niche center, The distance fré)ma species rea-
lized canter to thesrstical nichs center is defined as its niche deviation, And the
degree of a speices niche hypervolume diffuse within the niche space is described
with the niche diffusion index, Formulae are proposed for such metrics and an

example from a south China subtropical evergreen forest community is presented,

Keywords niche, niche center, niche diffusion index, species, forest

* Department of Biology, Sunyatsen University, Guangzhoy, China



