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A process-based theoretical framework for community ecology
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Abstract: Understanding what maintains species diversity in a community is a central challenge in commu-
nity ecology. However, consistent answers to this very question are not yet available. This dilemma has led
some ecologists to call community ecology “a mess” and to rethink whether it is appropriate for community
ecology to move only unidirectionally from patterns to processes. A new and promising theoretical frame-
work is proposed. According to this new framework, there are four basic processes possible in a community:
selection, drift, speciation, and dispersal. The relative importance of these four processes varies among
communities. All current theories can be readily incorporated into this framework, because they individually
consider a subset of the four processes. In this study we give a brief introduction to this process-based theo-
retical framework and use it to analyze the processes underlying existing community theories relating to
niche, local and regional interactions, and ecological drift. Niche theory only considers balancing selection,
whereas theories of local and regional interactions emphasize the role of speciation and dispersal, besides se-
lection. Theories incorporating ecological drift focus on drift, dispersal and speciation but discount selection.
We are confident that this new framework provides new insights that will help to integrate existing commu-
nity theories.
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T T )T ) o S R0 5 LB U R A AR o A A
. 20124, B A AL A 8 (superorganism)
(Clements, 1916)5 /™ £ i (individualistic concept)
(Gleason, 1926)73 sl 5l 1 fiff s 4 5 Bl LA 0T FF V%
RIS, I RS ie— AP 4. AR MR
KA GG B, FEAA N om i g fh
()R AT O T T 4 ) E A i S 5 03X AN
TI8R) A 2% 5 AT (Ricklefs, 2008; Brooker et
al., 2009).

20t A0 I, AR ST BRI 4R T AN i 56 3
(Gause, 1934; Hutchinson, 1959; MacArthur &
Levins, 1967; May, 1973). 7EX—FIEHELL R, E&
FRANVKE TIRZ BARKR R A ILAE . (H RN AE
AALHES W GG W W TF U Y IE R (the para-
dox of the plankton)iX#¥ [\ ¥ i (Hutchinson, 1961),
RIARAE I — IR — AN ESALI A B LR AT
IR v Y — IR K AR R A IR A 22 Rl e e 3t
1o TIHN, — Y REEF R TAFAE UL RGP T 58
Wi 4 V& &5 74 1) 18 %t 2 JF T /7 % (Diamond, 1975,
Connor & Simberloff, 1979; Lawton & Strong, 1981).

20128809044, Bl HEK LR AU FHIA
WAt 2R, AT AR AE £ 3138 15 1 BE A K AR
ZHREE, R TR I AR S B AR A AR
Tt 2 REVERR O 2 & BORESE (B 7 A0 Bis i
MRS R A AR, TR AT I BRI R AR R S50 5 SR
H FRR E HEVR R e A R, XAE R AR
P T IR 2 1R EL(Lawton, 1999). Lawton (1999)A
X YR LISt T I 4y R JR SR V& Hh A el ) A A
W 55 R R FRY AR B A FH 6 ), FRATT I 1% 263X
Segn s, EE R PR R RE L, AR RS
% (macroecology) 1) f BE K AR BE R U4 4514 . Ricklefs
(1987) R+ AW A, Ay A Ay a6 20 [ I 5 8 ) 4k
LR AN Sl R A 25 A 9/« Hubbell (2001)
DU S R a4 22 R rh P R Bt T AR AR AR I
PEFLIR . ESRHubbell H Can 4 A4 — P ks, (A
T o8 2280 T ARSI IPER], 2R R BETS
FIERTFRIE RN A — N E RS, M
2T RE ML AT DA A A2 0 3 0 BTG I &R 1) 23
SRR E AR, WK, A IBASALR
WIHFAH R IZX AL

eV BT R TN E IR kRS
PRIEESAIREA — DY E R EREALE

BT RIEREESFIEEHR, ERY AT
B IE S (Roughgarden, 2009) .

1 ETEREMFEESFERIER

VR AR A I H AR A AR
R, SRJ5 FHARRE TR AL ) R A 68 7= AR IR 2e
K T3 B B AR T B S A7 A — S8 LU
R, BIanPh-2 FECR . M-I R, ZFEE-
A= I R RS . IR A — AN LR A, e R
SR ) 3 PEAN BT e E 5, (HAR A — AL IE
()5 S (LA R, AT R I 2 P R4 e ™
A AR RIS, 1 2R R E 21 IR A2 MRS P L E R
TAYER . BlinMcGillZ:(2007) 45 T I T fh—%
FER R BA KBS, R RN AT
RS, XSRS R R T L S PR AR AF 1) -
ZIERFR . AT R — 2 t AR R g R 5
11 7] — I FRAE AN [F) B 4% B T AR AT R 5 BOUAS ] g 55
(TR KH, 2000). FEE AR REI SIS 1EE H
LT K

BRI I N AT T G v 7 20 A i BUAR i A5 X g T ul
S5 BRI — AN BRI % (MceGill et al., 2007). 5
IR IR, AT S I Al B MRSt A (A
JLEE 5 A . Roughgarden(2009) A 4 e AL A 2F
W TR RS VR 4509, ARG A HEM B 7% 1) T 1
IR, XS LRGSR B I (1)
o [N, Al H N Al S A A P2 T R
(1SR, ARV T O A & IR R AR FE e, T
I (K FABHESE . Vellend(2010)87 3% — W A BLAA AL,
P T ARG TR RS F IR AE L.

45 1 Vellend(2010) [ B AR HESE, BEVA R L4
TTVIANSEEA R . AN, R AL A
ATT R M 252 21 1) 25 XA B 1R R VA5 A 2 X DY AN i
FAERME R, FURTEA[E VR e AT AR =
FVEAR o X PYAN R 5 R as AL 22 b (1 DY AN AR
(EFE B SARFIRERI) AL, A P s
SR TN G A D, TRV AR AR S AT
% & WPl (Antonovics, 1976; Hubbell, 2001; Hu et
al., 2006; Vellend & Orrock, 2009). R fifkfi] 22
% Vellend(2010) (1) TAE & — I+ HBER A2 P IIX
PUAFEAIT
1.1 ji&#F(selection)

AR AR RIE R AR SRR T A R R
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MERAARMIE G, XH, &G e XA
FPRERE K 80K (per capita population growth rate). iy
LR, XANE AR ECE TR, AH A% il
T R I A ] ) — Le 4120 3518 W] A2 W, Lin
£5(2009) 0 A TR AR L, FAT B [l — 4R i B A
W EAHIE S A R, A0S U2 N AMA R 1)
EPEAER], BRI TG ) @A 2 Tl 52
Z%(Vellend, 2010). SEHLSE 151 152 [A] 1N 25 L& Fif
(RO AN TG G 22 5. DR, — MRV L EE
[F] - — > BE EK R (locus), AN [A] )20 i U0 1. -2
PR e b AN IR (R A A BE R, 1 SR A O 3 5 52
vy PR A5 A7 i PR TS A A 20738545 2 v TR 10 e (Vellend. &
Orrock, 2009).

LR AL R, RER T B E R AT LA
SMEEACE A Uy Ik A Ak R ) SRk £
(Gillespie, 2004). Jj [ FRRE T & V)R )&
B EAFAERA E RN ERC R BAREEDNYIR R 3E
T BEAEANFNG B T Al e R AE ARk, AH A A )i 5
AR R RS KA S (K 1), &5 i K
TRt s A HEBR TAR IR, FERETE TP OF B
ARV ) o P FEE SR I B AT BN R H
A S 3G G RE (BT D), A2 B0 AN R A

P E R ek D I, PR S e T 2 3G, AT
S KA (T XA, P B B B AR Ok 47
P ol R AR I % Vellend, 2010) . -7 $ 11
I AL RSP AR R — AN .
DAL T BRI IEAE AT — MR B R, B
FiiAq i3 Siepielski & McPeek, 2010), Itk
PRM B, BRI N TPk . 5T
WA S, 43 B LRy 15 55 3 M sk ) ) et
i Tl S8 P AT s R P i BA T e R 3 5 BE (B L),
S5 2T AT U 5 B K TR A0 P o G At 49 o
TERETE TP ] 5

TEIX =P RE A IR B 2R AL (1 S Atk L] DAZL A
A TERR 2 Ik BB 2K, DR Dk B A R () 60 A () 1) AR
1, 785 Il i HE 44 S — AR AT R4 R AR
AT A [7) 1R B 355 0 40 Pl 85 2 (1) A 5 45 53 Wi % 88
()M A% £ (Vellend, 2010).

TEIX HL BRI IR, VR T R B R
AR IRAEAEL, EAPIRI IR B2 v] LAAH A, B
L PERPIRZS . BB 2E AR A HH (Gould
& Lewontin, 1979), ANAERATATTLLD 1) E W) R AR
ARARYA DR T~ SRR, 1 2 F A D) R E 3R R iE B
[FIFE, ERETE LA P RRA A RE S R Bk Rt
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Bl BIREEEPYMAMBERRNEZFE I IZHAIENT, RIE Vellend2010)H1E. (F EIEE: WMHANEESE LR X TFHH
B, EREZEMEEFA—ERFIEE, REAYMAKEE. (b)TFENEE: WRYFMHARBEXZ EE/D, NHIMARESE X
FH#MB, KRZYMHAMBESE/NTYMB, HLYMASBIRELE. OFREF: MRMFAREXZ ER/)N, WIMHARE
BENTYMB, HLEWEHL RZUMAKEE. EXRTUMMAFBESENEE, SikRkTYMHARMNS EEUTT@E,

Fig. 1 Expected dynamics of two species, A and B, under different types of selection, adapted from Vellend (2010). (a) Directional
selection. The fitness of species A is always higher than that of species B, though the difference could vary. At last, A would be fixed.
(b) Balancing selection. The fitness of species A would be higher than that of species B while the relative abundance of species A is
lower. On the contrary, the fitness of species A would be lower. A and B would coexist stably. (c) Disruptive selection. The fitness of
species A would go below that of species B with the decrease of A’s relative abundance. Species A would go extinct under low rela-
tive abundance or be fixed under high relative abundance. The dotted lines represent the fitness difference between A and B, the ar-
rows show the direction of change in the relative abundance of species A, and the black dots denote the final steady states.
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*1 CAMBREEEZHMMNIMELPFEINERIRE. o RTFAFIZIRE, *?RTAREHZIE.
Table 1 Processes included in the existing theories about biodiversity of local community. ® means that the process is included in a
given theory, and ? means that the process is possibly included in a given theory.

Hig e AR B H FHIRSCHR
Theories Selection Drift  Speciation  Dispersal Relative references
Ji T -1l
Direc- Balancing
tional
5% A XREL
Theories related to niche
ey VA d . MacArthur & Levins (1967)
Classical niche differentiation
LR AR Resource ratio model ° Tilman (1982)
WY, Storage effect ° Chesson (2000)
Janzen-Connellf 13 ° Wright (2002)
Janzen-Connell hypothesis
TR . Connell (1978); Roxburgh et al.
Intermediate disturbance hypothesis (2004)
TE - Fh A AT . Tilman (1994)
Competition-colonization tradeoff
5XigidiEF Xt
Theories related to regional processes
05 Ay b B 2 B . MacArthur & Wilson (1967)
The theory of island biogeography
YRICRNY. Source-sink effect . ° Shmida & Wilson (1985)
FhPEML Species pool hypothesis ? ° Zobel (1997)
P S 3 Historical hypothesis . . Ricklefs (1987)
X1 #7% Regional community ° ° Ricklefs (2008)
S5%BREAXREL
Theories related to ecological drift
Hubbell [ 44 21 . . Hubbell (2001)
Hubbell’s neutral theory
Bell(t)h #£Hi¢ Bell’s neutral theory . Bell (2000)
80 INa S VA EER . Tilman (2004)
Stochastic niche theory
TG vk B . . . Zhou & Zhang (2008)
Nearly neutral theory of community
- ATEA ° . . Zhang & Jiang (1997); Gravel et al.

Integration of neutral and niche theory

(2006); Chisholm & Pacala (2010)

FEIGAAAE, TS HEAT ™ b R 56 9 X 2 3 B 28
T 5 R R P R AT A AT B S, RS
MG, H RE R T REA IR A i, AR REHER
B E AR AR (I Allele N B AR )13 1F
15t; Bever et al., 2010). A 1S FhiEE AR
WL TP AN R B0 F(S WAL ) . IR R T
W IRATT A G 1y B PR R AR A
1.2 EF(drift)

T AR SRS AR PR R R R R AL
T, I DAEA RS = AT BRI HEVR RN R B 10
U H AR E AT RIS Il TR 1 AR S T
A% (Vellend, 2010) . U1 AEEATITNIT H B ARV
AN AE AR 3 A (R i 0 8 I A7 S A8 FL AT A
[F) PR3 5 ), 8488 v A DN AS R B kR

U I ME— IR B ) i R AR o VAR R T B B 4
S5 R AIETE N R — AR, LA R A K
g, REAPFPEA A B SR ARRAS (R [ ) T B
PE, IXMRTRETE S TR R T R Aa AR 2
J5£, T S5 2T 0 [ 32 T i () I 1) 5 B 1 K /N
S bl o HIBAREAR — R, AR AR [ 5 B
TREE RN BRI, AR S R BRI Bh A 1 3
M) 590K

TR AR — AT 2006, BRI A BV v R AR
I FRARAMERE AR B o DR 0 R) S AR A B 2 5,
MATERAS B S SZ AR S R A - 59 AR A
TURIL T AR =R s my, e oSk 4E A
“IE 5, H | Hubbell(2001) 48 H AE 2527 i bk B,
WEE B A SR EM . N i, B
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B [T B AL B0 A A AT ] — /N BV v A A AR A7
TEM, FURTEASRIHE AR B AN . 5]
W Z R BRA T R R I AR R

1.3 p#(speciation)

HE V& AR 2 SO AR A — B i) P DG =)
BORETE N B RIAR EAE, AR — RO Bo5E
An] DLBALS R I R . (H ARSI S, — A
TV LA AT W 6 b AN S IR e T T v N S 1) R
SRR, i FLE g T W i R 1 R rT DL RIIA 1%
TETE (R o ORI P — i 2 R 2 H K /s
L REAT 52 mi(Ricklefs, 1987, 2004), K Fedl 104750
2 RS PO JE IRV R o G R SR T ) S5
564 FH A IR RP AL AR BLAE T ok i, I8 A B T& 4510
INAEASE NGV NINEZS SR T E S I RIEZ S R o i3
SERINAZEA T AL, 1105 DS Rl 2 AR R )
J& K (Ricklefs, 1987).

RS2 b, BRBEAH R A [ X 3, XS R
W) Rl H AT AT AR K ) 22 5 (Ricklefs et al.,
2004). U0, JESEAREE 2R MV H XORIRR I =3 (A T
FUEAR M, B AEREA 3, AR HIX (17
RYIFIECR L) &AL ARTR I /A, A6 SR AR 1
ARYIFECRF RN, I BAE IR E 2Rk
[FRE ) BARZ 20 o TR (0 25 0 Hb X 5 B 1R 4R
P Z [ ANAEAEAT A BELRE, Ay S AP Be A2 N 2R TE.
WA RS R, AR WAIR AT & TR R o o
A AR = b o (H R 2 BRI Ay, AR TSR
KPR ECRN JE BB L Ab SE b X &y . 3 ik b 22 57
[ —AN Al REJR R A2, SAESEARTBALL, R HX 1)
PR B A 2, B IL S DU 2 i B e R
#1(Qian & Ricklefs, 2000). 737k, AR EN, £
S, BN TR AR B 2 AR S AR, (2
D] Ay W 35— 20 R0 B thE PR e 804y, LA S vk B[]
VKIARIR EAE T, BRI 2 T AR AR T dE3Em)
TR AR ZFEVEAE 58 — 20 R BAT IR BRI [T, (R
WPl K A AR G X2 RO 2EA Y, b
IO TRARM Tl T LA AL 48 55 VG RS U8 . 11 Y
R AZ VA B, B 7R 5L 307 L R b o 3 8 A A e B 11
HRDERE, VF 2 AT FE 1A 4 43 25 B DA kv 1
(Latham & Ricklefs, 1993).

TG0 B DX 3 ) P 2 2 Y R ) SR
TR VIR . DX BRI A e R e e 3
B D0 R AR R R e (R 5845, 2009), PR s s

ik S e DX SR 2H T TRl e T R IV S
1.4 ¥ & (dispersal)

P HOUEIRAEY AL R R . §E s
FEAMWAE: —FRE K- RIGRIR, X R
WA A 2 B ) AN 2 AT G BR AN A4 1) K Bl i
B RN Re A NG AR HG; 5 — 3802 B Hiay,
XA AU L AR AE R AN FRAN A 1) By 0
[EAHFLIERS, ke <5 & BEVE (metacommunities)”.
S HARE FEIL R, SRR 2 FE I A &
FHASIF] [F)3% M9 (Cadotte, 2006).

W5 A W) Hb BE 22 B {8 (MacArthur & Wilson,
1967) /2 —Fh AL &4 HUd FE I BE o % BR B  BE
APy B AT A R ()3T Be ) R0 B 0 b s oy i A
(FI6E T, BEEDRT A BN, 2038 505 R4 Fh
K9, AR T B IS S A E A B, PR 3G n 4R
TR PR RPN AR, ATHE I T Rk
IR S 2 ] S IOE /R i g G I REEE S
fi. XH, 5y a2z 2 o i A e, o
MR Ny, F AT AR R R K R . X
WK I U5 AR ) b B 2y EROOR T AN R4 R TR I
AT 25 5, AR IR B OE 5 TR AR i R 1) 52 ) (7
AR H T W0 4 R MR 2R 55 R /N AR G o
S B 05 A A e B A L RE R A AR T A R 1 —
ANEERRE BT U RS, ASBEHE B4 T SE A S 40 1)
SE T, BIWASBE AT REIE AP —22 BEOC AR

2 BEEEZFMEERMON

Lawton(1999) W\ 4y #f % A & 2= 40 & (1) v] R 1k
(contingency) X%, KULA R GEA H & E . H
Vellend(2010) 1A 24y, QS Mk 2 14 /3 B th ., ATA]
A [A) RIS [R) JROBE b B 3 A3 T B i YA
R, TS A REVR AR A B () 22 A T AT 5
WA F I R A RS R 2 Ao PRI BRATT AT A
TEIX PUAS I AR I HEZL T 20 BT bR A & Bl O BB VR
AR, SIS BT R

T V& A A 2 P B A% O TR — AN 19 ) A2 O A4
RN 2R, JERA 2N EES .
(R > LEANTR] IR 2% ()R N R) RUBE |, 6F 3K A 1]
TR ARRE 2 A IR] o A0 IS T) R ey IR 1) R
b, SRS B A AR, DRI O SR AT
RAETZREE, NI GHS ok BT = i
%o BATEAI Bk AN AL FE, 7E Vellend
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(2010) 73 KM HEA b, 4 O 1 — L8 55 R &
EVZREVEAC IR (R D), I X ertigrp 4
TR, EFRX S HIR TR 2R 2 AR
g L R 22 SRR
21 SEBMMAXRMER

FRIEAL GE 1) T G- FEBRIE N, AH B S8+ 0k H
A A AR ESA A Gefe € A7 (Gause, 1934),
PR MRS, A OO, T IR
2 T) R B A, Al P S IR, AR K N 52 3 R
FHBC, ARPREDRN I, T AR A AN GE A LR
AL, Bl SEP g9, MRE IS 1 g A0,
FIFERAMF LIRS o DRI BEAN IR (R AR 2S00 R/ P
E T ZPIMAERER P2 R, R TP S RS
PR YE T AT 2 DA LA

SR A 25 A BRSO E AP A T
A, PrdpaE ek 98 Y5 53 (resource partitioning)Ii
A7, AESWREE XA AR Sy ez, A
[F] — AN T R B P R A AN TR AR R AN B
B o (HR AR R UX — BB AR HEARRE, Ay
L) 5 2 1) B U S SR ) 7 sCARARL, AN REA)
1) A R P 22 S AR e A28 L A A % o] A 35 TS 4
2. BRRIX B ) AN IR R Bt
VAR, ST IOYE N ST AT RE
T E I ALAE R R ) 22 57

PR L R AR (resource ratio model)iA Ay, &R
TS U R EL R AN S BRI 8 U8 1 K S 20T A
AT G R A x o o i o A AL IR 7 58 ) 5 4
RE I AFAEAUAG, T — A SR 7 BRI B A
HRIR BN I — R RN A B A SR sa 4,
T S o A B v s At N 3 ) 2 S g w] AT AR 2
YrFhIEA7 (Tilman, 1982). %5 i EL 3R B0 2R AL T4 Y
W IRAEAE IR S IR A 1) e ok, DRI AN IS T30
BB . AR LR AR UL IR T 32 2 2 /DA
PR B A P R, A RO ] R 2 — T gt U PR
;i n, Tilman(1994)4% AW 1) 5 R ) 1 5 5t
HUZ AP B o, 2 A At AN 15 AN ML A 1 55 (B 5%
G- T AT ) R AR RE IX L8 R b A ) 1) AL A

fif JR AU LY. (storage effect) 5 IA A, HT- AN
/R DRI N e LI N CIRN G EIN: & S E S
Bl N A AN R, IR AN S IR B P (1 4 A m]
AT o Aoy P A5 2Rk AR s, 3030 oK A
18 H BT 451, AR5 Pl BE IR 33 Pk & (Chesson,

2000). AR, 55— Ta) o Ao £ i ek 1R )
FhBELE Sy — I RN 1S 2, TS BIP R ER € 3%
AF o A BN AR U 2 SR IR TE S5 A A 200 FL AT I ) S 5T
PE, RIS HER P IO ARt 0 200 L 24 SR LS B8 S AN
PRI 52 W (1) A2 0% SRARRAE, KA 22 U
PRHR ¥ Fh ¥ %5 (Chesson, 2000).

Janzen-Connell i Ui WA A, 843 0T ] A Bl 244
A, B PR R 2 FE by, 1 EL R S AR 2
iy, R AR P 58 4 () 0 il 4% 3 30 v
(1) 41 e A 3% 6 B A, A At i (1) A2 30 6 42 1y
(Janzen, 1970; Connell, 1971; Wright, 2002; f{#E5%,
2009). sk, SRR AR, R T
DL G AR D, Fhoae 19 1) 380 8 gl A R A AR
JRZ., FOEEECE /N RE, SR D L I AR
BiZe, RGO AR AR B S . X, ANEPIRTZ
() f T LA SRR 5 FEA7- . Janzen-Connel B i 225K =
AN (1) RFECL 200 R ) R385 B 7 AR 0 35 5%
Wi; ()R EUSE FHREE S YA 2 JEAH G (3)RFONS
BB . H ATk B AL LBt
SYHE ™ k& 563 Janzen-Connel B Ut o2 55 = 4%,
RIAE 9 S B R B2 i i 4 1 72 40 it (Mordecai,
2011).

HhRE A 6 i U (intermediate  disturbance hy-
pothesis) Ak, —ANJRIEHE A A7 CEAN T 32 211 4A
PIBEEL, T 52 2P i RIAS ], IX L HE B f &
I3 AL T ASF RS B, B IS B ] AT
S S B R ) A A A T8 A A A B N 52 3
NS, PO Q. DA SE B 7 i — Rt vk
WA B 58 4 HERR (Connell, 1978; Roxburgh et al.,
2004) UERIRBHHRKAR, FE4 758 (I ) 301k
FEAERETE W3S ksl K m, HA
L SR ISR VAN CN WAL P =L /L L i e s S
ks AUCUB I AR, AN FEPF SRS A
SRR, DRI IV Pl 22 A B v

S G- H1 B AT (competition-colonization  trade-
of DR BEIN A, N FEFEVR P (P Rh A A 3 24 1) 5 -
PRTE AT, AR 2 1 5 4 g ) 9 1K) A0 e 4 B g
59, 1M sagrae ) 59 PR IR RE ) S am, B4R
W TR AR AR A TE A e ) 990 4R B e )
PIIRD 4 ANih BESEELRR e S AE, D2 ERAIE 5E 4
fiE 7 e o 1 A Bh AN 2 oy 8 R V& N I BT AT AL
(Tilman, 1994). # Z8F R, B I 36 F-Jh0 01
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BB U 2 N F AR X 33K ¥ ) (Levins & Culver,
1971), £3d Tilman(1994) 3t — 55| A H T i ke
Je R T R AT

3R TR B VR 2 AR I B 2 (R R AN 5
AHEF, T HARS AR G, AT T
B RN PR AR e /N RIRE R ST, AT ke S A
Jey I VA oK A, HOR O T R BUX R K I SR A,
AR R AN A (AR RE o X B HR IR S P 1 5 1 1)
L P B R, TR I I SR 1 St b AIE
B P 8 Bk B A A, SRS TR U B LR DR . AR T
SiepielskiflIMcPeek (2010)4t HH 11145 H & 1H, FLIEfE
TIE BH V-7 B 8 (U B AR A1 HARAS 5E 88, ik
AR Z A SR A FAR I AF T U R T Wl )
AL TEA. MR A A 22 S DR Z TR AL
fir, AR 5 X 28 2 SRR A D AR 2L 4 A IR UE
P, FIA BEUE BIX L8 if 0 2R 3 A7 0 A2 T 535K
YR Fa e JA7 10 (Silvertown, 2004). i B LR 4 il
72 S S5 ) T AR AT 22 AT — MR L R BB
I PP 2 (A AEAT A 2 S BR84S
) (1) A AT, 1T A 2 ) B X S R[] 2 S ]
TRAE T CPir BRI 225Kk i) B A P LA
22 XE5RFEEENERER

Gleason 7 7E 1926 4F g $& 1 Ry 3 v WA i 7
B o3 AT S ARG I H AR [R]—Hb 2L 7 4,
RFEARAC — B ) P AT TN Sk SR sl s 52 (491 a5 4
Pl B FH TR 46 ) A2 JR Sl 7 22 PR I 2 e TR AR,
PRT S AT DA 220008 K RO B4 g s DL R i B PR 38 %)
R R VR 22 REVE IR 520 (MacArthur, 1965). K fi#
FEAEY) 22 B I ) B S B L OGRS 4t B2 (Palmer,
1994), s FAERER R T AN Z AN AR A 1 A
ARG, R, BRI Z MIEYE R, KR
FIIE AW R B 2 FEvE) — AN E SR, B
1Ml Gleason ] « F¥ 8B v& >~ W s 337 19 2 3 41
(Ricklefs, 1987; Harrison & Cornell, 2008). 7EiXAf—
AN RT, EESERE T2 RS X 3t
(R4 FH 52 1 Jey 3 v 22 FE T RBC U, K el 7
VK- ] UK A -5 BRI PP 3 A7 DX AR IE 55 R [ X
B BRI B0 SR VR 2 AR PE RO ERE

U5 A ) Hi BE 27 B 18 (MacArthur & Wilson,
1967) I\ A By U5 F (1 10 bl 5 (A gk 2 R B % 22 4
PE) A 3 T N I DX sl i A 5 7 o K A 1 Ry el A
ZNANE ) — N BVl o B AR R AE AR

TR I 505 )R, AR R ECE o ) []
DR FEI P K LR LT, e S5 LR
SIS BIE— V. Spus g AR R, — A8
U5 b (%) BT 0 A e iR MR /N ey, S H A AH [
(R KA Z o XA R — AP G, T DRk,
R e ] A Ak B 5 R L T 2% R 1T FRATT T e 1) 3
IR F R IR I REAE L, S A A B A 4
TTY RO, BRSNS .

PRI AN (source-sink effect)t MY 2% (i) Bl .
(spatial mass effect), 58I T HOW R 2 440
() 5% i (Shmida & Wilson, 1985). 41 JAE X ek K F |
FEAEAR 2 e o ME B pe (B R B %), RN N )
FilsZ 20 5 i B IAE L, AR [ B de b BAT S K
G RERI PR A R, X LS Rk £ 2 B B o A A7 5
VA, TR E PR AR, AR 5 s U5 A W b 1) Ath 5
Pyt oK s A AN A A AR IR
(DR PR DS A A DA — AN AR A, RSB
FhLEREANBEE Py JLA7 (Shmida & Wilson, 1985). 1% i
I RONAR B, HH B [F]— A DR R ) N 1)
ANFEPFIEAAEAE RSO3, PIAS & e A7
(o 0 TIXAEM DR, T SR FRATT B v — AN 3] 1]
SEHG, AR AT B GVEIE R AT, A SR
TE WG O Z B 5, HAR AR Ok
PSRN AR AN SR AFAE JR S AR A A oAk, (HEEK
DA AR S AT A, RIREAS AR O 201 e B
HA BRG]

FlZE AR it (species pool hypothesis) i i T #)Fh
T S B B 5205 (Zobel, 1997). AR AR, —ANm
SCRE T T ) b 22 FEPE AN 52 224 M PR 55 2% 1 R )
RERERAE R, 52 XS b 2 (RA AT g gk NS — A
R R TR AR I BRI DR RBE B L & g
SR R R e T IR ), TR RE
W 1E NIXAS V& B R e ek DA FH o 8. a8
YERLZ IR R 520 AR A DA 35 TR) i AR B A%
(Zobel, 1997; J5 k& %5, 2009), DX IRMHhZE (1 AN
WK 5 BRI AT DG, A5 LT I 4 2 11 e R o
SHEOR AP R ECE K T 1636 (Qian & Ricklefs,
2000) . A5 N SE 56 3 W R O Vg 22 FEPERE A P A
TEN R (1 0K T 34 i (Turnbull et al., 2000), 9]
DX A b A L O R, A S AT DA ) SRS
ZREE . R ULAR B TR 2R SR, Bl R
WA BB X I A RS i £ e vk
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H4Tn(Srivastava, 1999; Gaston, 2000). JL7E AMT4+18
(AR R AN P AE P PR A AP, 1 A DX ks 7 5
Jeydk o R A% A BT & i B 5 £ K (Harrison &
Cornell, 2008; White & Hurlbert, 2010). 5 293 = 1)
2, FhEER U AR AR VLR R, HIFR I £
(IR IR 7 I PR AP I

77 5B (historical hypothesis) g i 45E2 [ 52 55
PF 0 BE V& DBl 2 FE M B A RT3 T (Ricklefs,
1987; JHEFEEE, 2009). a0, &5 PU L0 ykI- oKk
S S R T A v A E L DX A el ) 3 AT DX Ak T
AWrASIT e AR UK R o Sk IR I I,
LRSS BN ¢ I EE W L/ kL & R AT | Ay
Lo AHRW R SO 5 v] e ERAS B ok v 1B,
XN B RR S A 1 i R A T 22 R 1 O Rk 3 A
FVFI R KA. T3k, FELE [y s i v AR i X
BEEREE (1) S PR BOB R N A, WA T R
SRR, BT L X R T AR AR EE, AU
B o fd Ak, JF HARHE T 55 2 1WA AE AR L
2o BB, D SRR AN OGO Ry Ik 4
R, F BRI ] ROBE b — 289 e st F g
FSCIE R 1 77 50 A P e R AR R

PR RBE B X3 s R R, e 2 T3
Ricklefs(2008) & H 3 12 48] Ji T 75 Jr 388 A v 1) 18k 2
I EL AR X SR B BT TE 2 REE . XIS
X GANTEAE N R RIE (1 Jm e v, 2 & N )
TR AE BRI ZE K0 BRI A . HATERMR T kb
I3 B R A Re PEAR R e RUBE EWRh B SR A, TR
SEMPIRI AT DS ARSI R R R &
MR AR A SE I R NS F1 . B8R Ricklefs
(2008) (1) DX 3 1 Vi Mk 3 TR o A, AR FI R 2
A [FURESZ B A . 3 BORIE BRI 52 . Ricklefs
(201 1) N XA 7 BRI 20 BT 77 A6 26 AR A bk 1
KB AT, RIS B FE DA & 2R 5+
P R AR T (1 A A FH e 52 11

MR 23 B R LA, PRI X SR et 7
XF JR A A 4 2 A T AR T R S B B AR R
WEECRE . B ORI = ANk Rt Ja sk A= %2 ek
PRSI, 1T R TE A DG 0 BEAE w06 201 o W X = A3k
T2 AT S 2E 4 22 FEPE IR
23 S5EBETHXHEL

B AR F PR R RSB T, #lin
Caswell(1976) F1Hubbell(1979)3¢ Hi (PR # i, {H

X8 BLIRRAS DL I K Bell(2000) 42 Hi fr b v 2 8
H > — LSRR U & oMl 1), Rtk 3
20014FEHubbellth i T (AL 2 AE0E S AR P b 2 22 (1)
Gi—r P Ee Y — ), PR A FE SRS
FAMKE . ZJG MDA PR e th = 2
JL T Hubbell(2001) 1) ¥ i HE 42 (Chave, 2004) .
MacArthur fl Wilson(1967) 1l & 1 5 05 25 4 Hb #1 24
AR e A A B I S, e R
1E 7% 18 P 48 v BE L% (demographic  stochastic-
ity) FEOEAR SRR, DA ORI S RN 5 AR
A RIEL (D).

Hubbell(2001) (¥ #F 74 Hh 1 B8 A7 P9 AN 3L AR
W — R ERCESSERM), RN EA
FHIRI AR BT ST AR A2, Lin%5(2009)
JREE T IXAME T, VAN [FEA A AT AN [ AR
FFET- %, B A S5 A0 R A AR 05 S O R
AR R 38 B B AR A R AT o — R RV BE (VR
SRR R FFEE), BRI IED b A A Hw 10 18
IR PRl SLAR RN AR kD . X
K85 (Volkov et al., 2003). 7EMLELA |, BE&
PERRARRE T AR R 2 A0 72 KRB W)
LEHEE T, PR ZFEERGR T AR BB Wb
RAFY I 2 R 2 P4, A/ R )R
BOREE T, R 2 R B A SETORER SRR
FRENBRE o« BRI 0 AR S S R PE AR B 9 T
A R A R B AT AR R S5 B, B ik
PRI AR, MM BRI BN
AL RTINS SRR, NIER PR IR G e T
AR PR R IX = AN FEA TS B VA Z AR
s, DA Hubbel 7 44 4“4t — rh MR 1R,

A 3 55 R 1 1 B & 52 4 1L (Chave, 2004,
Harpole & Tilman, 2006), JEH P FEB T RES:
Hh 453 (Chave et al., 2002; Chisholm & Pacala,
2010), RIEA 252 AT AE DA TR B AT O 2 2 5 e 3
W2 FEE I TR, i e e rp v i DA I B
FFEr9zbr(d 78 B4%, 2009). X U85 B E A Lok
Pis: — R IR R A S B RS, X —
M1 B TR 2 4 & 2% K I S FF (Adler et al.,
2007). 1 4nGravelZ:(2006)F¢ H 1 A 20 - itk i 45
P& Rk 2% F1 Tilman(2004) $& H (1) B B 28 25 47 2118
(stochastic niche theory). 5K K55 FIZEHH(1997) 5
22 R 2 A A A AR A R R S



4

REEINRIGKR B FE T RE B A A BRI HE S 397

SA MM AL, B —MEEE NS AR EEA
(RPBEE A TR PER), JF B S5 E50— RSN
HueH — MR, A ESM N TRA S 24
Ykl X — B 5T M — 2 TAEAS A (I
Chisholm & Pacala, 2010, 2011). 55— Jl & £t 4 Fo
TR A% 2 o (AT Hp P B 1 H R T T v T R i
(Zhou & Zhang, 2008), ‘AR )R] R11E & BEAAAE
TIN5 S (49 2 5 4 ) BN LA A/ 5 28 IR E A
A1), SR FEA AN O SRR e B 2 A

IR P 2 B AR AR A I R R HE S A N
TR, AN )2 v A AR A A A 3
NIRRT 8, Al Hh vk RS I N FR A2 ) 3
. DuEQ01)HE R IR R AR, Wl
PIE 11 B8 58 3 5 B S PRV PR HE 48

3 4iE

Vellend(2010) 1)k FEAE 8 I AR 42 HARART 5 1) Ak
oS, AHRCE R T R A A A A A
SAIER, AL R AR Ry
ANIEAR R . AEIXAMESE S, SRR AR A E I
WAL LA E Z R R BAR LIS .. 55
EE N DA S 70N SR P e B S I pvivk = A B Y VAR R
H 5 R PR A R AH B A FH 5 e AR 0 o o R ) O
VER S br b #)E TR Bk B, A [y b A i 3
Z IS T R AR . T R e AN R B
BRERE, U R S A = AN R R JG I I AR  E 2 4F
PR o 17T R B k- AR A A S R
PR I A .

VYA FEAC L R 75 8 1 v th mT RE LB I P
AR, fERA TR RSO, RO RS
P e i O R AN R, e AT T B B U A
BATEZZW . B2 HFA Lk, AR 21
FIE AT TTIR AR — A PRI AR R FEAS 2 T A
PR 78 43 BIBIE ST, TN T oMo O R ) T
AR, e X S R 2 ) [ AR FAE O v 4
PRI RE M S A B T RiA . — Sy et
TAE O 28 U X Se i R A FH AN S AR T, 4
B R AN A AT N W] g2 5 R U
WK GERITE R, AT SR A A A7 0 A B AR o
[ FE M [#(Zillio & Condit, 2007). ChisholmAll
Pacala(2011) A1) F AL A A7 - PR 4 S BRI BEAH
SRR AR (R 3G 0, T V& NIRRT 22 BE A A AR RS

P73 R A A g v R, A AT, 22
FEPE BRI AR R G (il s Ao, AR SALd R
s A, AR 2 FEPE R AR S R G (A
A, bR R oE T RETE S

BRA ST JO0E T R VA 16 2 RV )
{HIX AR R IEA I T L FEAE S IS A T R 3k
TEv& o IELNAT TR UG, AEARART BR) 20 TR 0 i T) RUBE
HOAFAEX YA LR, DR AT A JE R R v A A 2
AR LA NI ANHESE, AN [F) 318 2 [R] PR X3 St A
ToR A F LA . 5140, Ricklefs(2008)\ A 7E J5
R E FERE AN E S, AR, e X
PR R BB PR E R, A AR,
Brooker®5(2009) I s W IE B A0 s, ABATIIA R 75/
U FAAH EAE IO E T v 4584 o

TEREE A E I R R R, AW B
e, AR, F5E FIRZ e 5 O AR B BRI
WA 2RI, IR BT A A i 5 2 K B
(Graham & Dayton, 2002). H 457 7] 3 fk B i
HESL T TAT 1A fig B0 I JE TG CAT B ) e ], 2™
FEAIE I IR LE 38, JEAE A 38 o R E R B S
MIXAS S EE, AN R AR A PR HE Y
RRKEEN, efa, TATERW, Fd g A
AP REREIS, MR, ST AE 2SR
WeAER, 1 BAEARIZE AL L AN R ROBE v h R4
FEAEH I FEEA R FE52 b, ATAr g A
IR PR AR A R (a0 AR A7 B )1 5 SRR
M T ARG RTEE, A HAG G .

2% 30k

Adler PB, HilleRisLambers J, Levine JM (2007) A niche for
neutrality. Ecology Letters, 10, 95-104.

Antonovics J (1976) The input from population genetics: “the
new ecological genetics”. Systematic Botany, 1, 233-245.
Bell G (2000) The distribution of abundance in neutral

communities. The American Naturalist, 155, 606-617.

Bever JD, Dickie IA, Facelli E, Facelli JM, Klironomos J,
Moora M, Rillig MC, Stock WD, Tibbett M, Zobel M
(2010) Rooting theories of plant community ecology in
microbial interactions. Trends in Ecology and Evolution, 25,
468-478.

Brooker RW, Callaway RM, Cavieres LA, Kikvidze Z, Lortie
CJ, Michalet R, Pugnaire FI, Valiente-Banuet A, Whitham
TG (2009) Don’t diss integration: a comment on Ricklefs’s
disintegrating communities. The American Naturalist, 174,
919-927.

Cadotte MW (2006) Dispersal and species diversity: a
meta-analysis. The American Naturalist, 167, 913-924.



398 ¥ £ # M Biodiversity Science

%19 %

Caswell H (1976) Community structure: a neutral model
analysis. Ecological Monographs, 46, 327-354.

Chave J (2004) Neutral theory and community ecology.
Ecology Letters, 7, 241-253.

Chave J, Muller-Landau HC, Levin SA (2002) Comparing
classical community models: theoretical consequences for
patterns of diversity. The American Naturalist, 159, 1-23.

Chesson P (2000) Mechanisms of maintenance of species
diversity. Annual Review of Ecology and Systematics, 31,
343-366.

Chisholm RA, Pacala SW (2010) Niche and neutral models
predict asymptotically equivalent species abundance
distributions in high-diversity ecological communities.
Proceedings of the National Academy of Sciences, USA,
107, 15821-15825.

Chisholm RA, Pacala SW (2011) Theory predicts a rapid
transition from niche-structured to neutral biodiversity
patterns across a speciation-rate gradient. Theoretical
Ecology, 4, 195-200.

Clements FE (1916) Plant Succession: An Analysis of the
Development of Vegetation. Carnegic Institution of
Washington, Washington, DC.

Connell JH (1971) On the role of natural enemies in preventing
competitive exclusion in some marine animals and in rain
forest trees. In: Dynamics of Populations (eds den Boer PJ,
Gradwell GR), pp. 298-313. Centre for Agricultural
Publishing and Documentation, Wageningen.

Connell JH (1978) Diversity in tropical rain forests and coral
reefs. Science, 199, 1302-1310.

Connor EF, Simberloff D (1979) The assembly of species
communities: chance or competition? Ecology, 60, 1132—
1140.

Diamond JM (1975) Assembly of species communities. In:
Ecology and Evolution of Communities (eds Cody ML,
Diamond JM), pp. 342-444. Harvard University Press,
Cambridge.

Du XG, Zhou SR, Etienne RS (2011) Negative density de-

pendence can offset the effect of species competitive asymme-

try: a niche-based mechanism for neutral-like patterns. Journal

of Theoretical Biology, 278, 127-134.

Fang JY (/fiz), Wang XP (E38°F), Tang 2Y (F&5R)
(2009) Local and regional processes control species richness
of plant communities: the species pool hypothesis.
Biodiversity Science (44 % ¥ 1), 17, 605-612. (in
Chinese with English abstract)

Gaston KJ (2000) Global patterns in biodiversity. Nature, 405,
220-227.

Gause GF (1934) The Struggle for Existence. Williams and
Wilkins, Baltimore.

Gillespie JH (2004) Population Genetics: A Concise Guide,
2nd edn. Johns Hopkins University Press, Baltimore.

Gleason HA (1926) The individualistic concept of the plant
association. Bulletin of the Torrey Botanical Club, 53, 7-26.

Gould SJ, Lewontin RC (1979) The spandrels of San Marco
and the Panglossion paradigm: a critique of the adaptationist

programme. Proceedings of the Royal Society of London, B
205, 581-598.

Graham MH, Dayton PK (2002) On the evolution of ecological
ideas: paradigms and scientific progress. Ecology, 83, 1481—
1489.

Gravel D, Canham CD, Beaudet M, Messier C (2006)
Reconciling niche and neutrality: the continuum hypothesis.
Ecology Letters, 9, 399—409.

Harpole WS, Tilman D (2006) Non-neutral patterns of species
abundance in grassland communities. Ecology Letters, 9,
15-23.

Harrison S, Cornell H (2008) Toward a better understanding of
the regional causes of local community richness. Ecology
Letters, 11, 969-979.

Hu XS, He FL, Hubbell SP (2006) Neutral theory in
macroecology and population genetics. Oikos, 113, 548-
556.

Hubbell SP (1979) Tree dispersion, abundance and diversity in
a dry tropical forest. Science, 203, 1299-1309.

Hubbell SP (2001) The Unified Neutral Theory of
Biogeography and Biodiversity. Princeton University Press,
Princeton.

Hutchinson GE (1959) Homage to Santa Rosalia or why are
there so many kinds of animals? The American Naturalist,
93, 145-159.

Hutchinson GE (1961) The paradox of the plankton. The
American Naturalist, 95, 137-145.

Janzen DH (1970) Herbivores and the number of tree species in
tropical forests. The American Naturalist, 104, 501-528.

Latham RE, Ricklefs RE (1993) Global patterns of tree species
richness in moist forests: energy-diversity theory does not
account for wvariation in species richness. Oikos, 67,
325-333.

Lawton JH (1999) Are there general laws in ecology? Oikos,
84, 177-192.

Lawton JH, Strong DR (1981) Community patterns and
competition in folivorous insects. The American Naturalist,
118, 317-338.

Levins R, Culver D (1971) Regional coexistence of species and
competition between rare species. Proceedings of the
National Academy of Sciences, USA, 68, 1246-1248.

Lin K, Zhang DY, He FL (2009) Demographic trade-offs in a
neutral model explain death-rate-abundance-rank relation-
ship. Ecology, 90, 31-38.

MacArthur RH (1965) Patterns of species diversity. Biological
Reviews, 40, 510-533.

MacArthur RH, Levins R (1967) The limiting similarity,
convergence, and divergence of coexisting species. The
American Naturalist, 101, 377-385.

MacArthur RH, Wilson EO (1967) The Theory of Island
Biogeography. Princeton University Press, Princeton.

May R (1973) Stability and Complexity in Model Ecosystems.
Princeton University Press, Princeton.

McGill BJ, Etienne RS, Gray JS, Alonso D, Anderson MJ,
Benecha HK, Dornelas M, Enquist BJ, Green JL, He FL,
Hurlbert AH, Magurran AE, Marquet PA, Maurer BA,



4

REEINAIGK KB FE T RE B A A TR HE S 399

Ostling A, Soykan CU, Ugland KI, White EP (2007) Species
abundance distributions: moving beyond single prediction
theories to integration within an ecological framework.
Ecology Letters, 10, 995-1015.

Mordecai EA (2011) Pathogen impacts on plant communities:
unifying theory, concepts, and empirical work. Ecological
Monographs, 81, in press.

Mouquet N, Leadley P, Meriguet J, Loreau M (2004)
Immigration and local competition in herbaceous plant
communities: a three-year seed-sowing experiment. Qikos,
104, 77-90.

Niu KC (“F3¢H), Liu YN (XI7%), Shen ZH (PhPE22), He
FL ({1 5 K), Fang JY (/7% =) (2009) Community
assembly: the relative importance of neutral theory and
niche theory. Biodiversity Science (=4 % ¥t k), 17,
579-593. (in Chinese with English abstract)

Palmer MW (1994) Variation in species richness: towards a
unification of hypotheses. Folia Geobotanica, 29, 511-530.

Qian H, Ricklefs RE (2000) Large-scale processes and the
Asian bias in species diversity of temperate plants. Nature,
407, 180-182.

Ricklefs RE (1987) Community diversity: relative roles of local
and regional processes. Science, 235, 167-171.

Ricklefs RE (2004) A comprehensive framework for global
patterns in biodiversity. Ecology Letters, 7, 1-15.

Ricklefs RE (2008) Disintegration of the ecological
community. The American Naturalist, 172, 741-750.

Ricklefs RE (2011) Applying a regional community concept to
forest birds of eastern North America. Proceedings of the
National Academy of Sciences, USA, 108, 2300-2305.

Ricklefs RE, Qian H, White PS (2004) The region effect on
mesoscale plant species richness between eastern Asia and
eastern North America. Ecography, 27, 129-136.

Roughgarden J (2009) Is there a general theory of community
ecology? Biology and Philosophy, 24, 521-529.

Roxburgh SH, Shea K, Wilson JB (2004) The intermediate
disturbance hypothesis: patch dynamics and mechanisms of
species coexistence. Ecology, 85, 359-371.

Shmida A, Wilson MV (1985) Biological determinants of
species diversity. Journal of Biogeography, 12, 1-20.

Siepielski AM, McPeek MA (2010) On the evidence for
species coexistence: a critique of the coexistence program.
Ecology, 91, 3153-3164.

Silvertown J (2004) Plant coexistence and the niche. Trends in
Ecology and Evolution, 19, 605-611.

Srivastava DS (1999) Using local-regional richness plots to test
for species saturation: pitfalls and potentials. Journal of
Animal Ecology, 68, 1-16.

Tang ZY (JH&3%), Wang ZH (L&1H), Fang JY (k=)
(2009) Historical hypothesis in explaining spatial patterns of

species richness. Biodiversity Science (ZE#)% #EtE), 17,
635-643. (in Chinese with English abstract)

Tilman D (1982) Resource Competition and Community
Structure. Princeton University Press, Princeton.

Tilman D (1994) Competition and biodiversity in spatially
structured habitats. Ecology, 75, 2—-16.

Tilman D (2004) Niche tradeoffs, neutrality, and community
structure: a stochastic theory of resource competition,
invasion, and community assembly. Proceedings of the
National Academy of Sciences, USA, 101, 10854-10861.

Turnbull LA, Crawley MJ, Rees M (2000) Are plant
populations seed-limited? A review of seed sowing
experiments. Oikos, 88, 225-238.

Vellend M (2010) Conceptual synthesis in community ecology.
Quarterly Review of Biology, 85, 183-206.

Vellend M, Orrock JL (2009) Genetic and ecological models of
diversity: lessons across disciplines. In: The Theory of
Island Biogeography Revisited (eds Losos JB, Ricklefs RE),
pp- 439-461. Princeton University Press, Princeton.

Volkov I, Banavar JR, Hubbell SP, Maritan A (2003) Neutral
theory and relative species abundance in ecology. Nature,
424,1035-1037.

White EP, Hurlbert AH (2010) The combined influence of the
local environment and regional enrichment on bird species
richness. The American Naturalist, 175, E35-E43.

Wright SJ (2002) Plant diversity in tropical forests: a review of
mechanisms of species coexistence. Oecologia, 130, 1-14.
Zhang DY (3K K B) (2000) An introduction to theoretical
ecology. In: Research on Theoretical Ecology (¥ it 745%
WF %) (ed. Zhang DY (3K K5 )), pp. 1-20. Higher
Education Press, Beijing, and Springer-Verlag, Heidelberg.

(in Chinese)

Zhang DY (3K A B3), Jiang XH (Z55 %) (1997) A hypothesis
for the origin and maintenance of within-community species
diversity. Chinese Biodiversity (ZE#Z #£1%), 5, 161-167.
(in Chinese with English abstract)

Zhou SR, Zhang DY (2008) A nearly neutral model of
biodiversity. Ecology, 89, 248-258.

Zhu Y ($L3E), Mi XC CKifl&), Ma KP (55°F) (2009) A
mechanism of plant species coexistence: the negative
density-dependent hypothesis. Biodiversity Science (4£:#)%
FEPE), 17, 594-604. (in Chinese with English abstract)

Zillio T, Condit R (2007) The impact of neutrality, niche
differentiation and species input on diversity and abundance
distribution. Oikos, 116, 931-940.

Zobel M (1997) The relative role of species pools in
determining plant species richness: an alternative
explanation of species coexistence? Trends in Ecology and
Evolution, 12, 266-269.

GiiEHRZ: Bhg STEg: LR



	1  基于过程的群落生态学理论框架 
	1.1  选择(selection) 
	1.2  漂变(drift) 
	1.3  成种(speciation) 
	1.4  扩散(dispersal) 
	2  局域群落多样性理论的分析 
	2.1  与生态位有关的理论 
	2.2  区域与局域过程的共同作用 
	2.3  与生态漂变有关的理论 

	3  结语 


