PERES: EHRlE 2022 £ H52% 5 3 HP: 403 ~ 417

SCIENTIA SINICA Vitae
W& P EEKXF AR TR

ChERE ) Atk
SCIENCE CHINAPRESS

lifecn.scichina.com

N | sas sa2 o b g CrossMark
MRAFENHNEFREE

& click for updates

B AR MRV A S A ENR R T HESR

458", ik’ L&

L. B RS ARl 224 E, B R 210023;

2. R AR, TN 5100065

3 bR RHFAST R RO, LR KFEW AT 5HEESE, 165 100871
* IR A, E-mail: kechangniu@nju.edu.cn

Wk 1 39: 2021-07-26; 4252 H #H1: 2021-09-16; W28 fi &% 3% H #: 2022-01-04
B R H R B3 4 (i 5:31870402) % Bl

HE LAFHARANTERBRANGSEMPELEMTEI AN KRR, EHEAFRARNESL, EAUBAH
FHANZ BN ESFRN, EUENHRNFTREYHE, ANTETEENFH 4. BEHE, YRS
EAXFRABENNE. AXUMARBERTEAL, EAMTSHNE, AREEFRATETH, TN, £
SMERBERTIETRER. A, AXHEERESUMALRNERFEM L, RELSUBEASEESH
By IR EMBEMESHELSFROCERIEN AR, NERERELRREMONA, FEESLAULE
BRILTHANESFIALR, FXETMNEMNEFERX. ASOAH LS RET £ FERA MR mE &
A RHENSHBHER, ERANERENHETENER, RERESFAENLERSER, HHELKY
FEAT 77 %, BT W B A £ A AL (dynamic niche)BEAER, B AAAGBEL . £5-EMEBRUREANLAE
MY E G EHSAHEMENEED R, EFNESUBEA, YEMBHEESFE RHELH.

KA

RAE2500Z SERTHE AT E T ETERM
BEARR I A BE MR A1) 5 A 58 ELBTR  Ohy — A
A I 2 SO SO RRE L IE e 2 A R A
PR B AR T R TR BT IIAEAE . ST, 1810 i
TIEENEAT < 19T LIE IR SO ARG FEAT AR AL i
BEYZ RN, 20T H 2
W FR R Em RS B A MR A 2.
245 H, FZEWEFNIRRIERFEE LR, 27
S5 B AOU LR (5 AT LA4B 75 BT A= i B R T AR R
FERETS 5T, B NSLEAEE, B E T AR o

EAL, BEME, £ SN, MR E, PHER

FERF SHEIR R, Hn BRI T REs
. AENDF AR UKL, AEZS 7 (ecological
niche) W& B2 H A1 e i 85077 T & AL ROt ] [ 24
BRI R Ko, DUHAIE B R 0 AT . AR AN
FEEM S ARSI, R, HEaFERE,
AT A AL N IR FAMEARIRANEL T, A Fndnder
. ABMHLE N RN XSS,
LR LT AT A AR IR, 3 SO BT T AL 2
AL

21tk at e, AEEFFNITFE RS ESALZ T

417, doi: 10.1360/SSV-2021-0160

SIAMR: BB, e, EEIE. LA W AR EIIS KIS, hERE: A 4EE, 2022, 52: 403-417
Niu K C, Chu C J, Wang Z H. Dynamic niche: a new foundation for rebuilding theory of community ecology (in Chinese). Sci Sin Vitae, 2022, 52: 403—

©2021 (FEMZFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSV-2021-0160
http://www.scichina.com
http://lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2021-0160&amp;domain=pdf&amp;date_stamp=2021-09-28

v B A AL MR RS PR R E S

AL, BB AR RV SEAT I TR0 AL ZLA AT, Fi
(A A Ao 22 S 0 RV R R TR E MR, B
B ITORIRTT AL A A B IO AE Sl . BV AN
AT IR % — RIS ARA L 5 —T7
[1IRp i pe =7 E YN L RS AT Y O B T S E AL
BT PURBE IR B A AR S i A A LR A
HARE, A S S A S E IR R AR
FRAIE R 25 R, — e B I R 4 7
— B AR ERE. Jt, FRATUN AR A L ESE
RS R R T 2 REA ks, A B A A o 2
WHIEGHERREN . YR I MR RS E RS
FROLDHEIR AR R, AWEBARG BB LAY 53
B SHEAL IO, S A RENLE R R, A
SOLRAT A, BN LU 7 A 2 2 U A A AT
Jrid, MHAh R BRSO s, AR FAE R
SRR AR S A SRR 2 M, (H DB L
FIVESRL, Fr o Re 5| K, DUBIE A AT EAL 4
R IE G R,

U AL — MR ARSI AR

18664F-Haeckel & X 11474 % (Okologie) — i #ifi
WF 5t (logia) J& 11 H(oikos) U # A, JE A M) FAAFEA
s MR A, HLRTTY R EREAIE e, A
[ A o 43 85 7T Ja Y B 5% % Ji Rt B A AR 25 22 A 1R
(K%L F R, 19104F, Johnson'® F 4= #4547 (niche, 71T BEIE
H FykiENicher, B AR R Inest)RALA R4 Fh %}
MBI FET R, 19174E, GrinnelllE 42 H I AESAL
MES TGRS AT 0w LR BN, e LHAES
R AR T B8 A 7E AR 355 A7V T 0 75 1) — R A A
AR AT, RIS X R R R S
BT I AT K DLHE % R SBR 1, WA e B kb ER
B AR e A B TR R 0 AR, mTIE IR 18t Y
Liebig g /)N A1 & LA K dE /R S H ARG . Grinnell
B e LR G m i 1A 201 A Jo AR AR A Py AT A
ZE, B 1) AR IR R 1, BTl 5 A B
PR IR A Y A (kingdoms) . X 3 (regions). ZE¥)i
(life zones) 7 Wi J2 U AE 25 A, LA 30T WA At
FE P 5 Bk R AR RS FHE A 2
(il) AR FIAEIE 2 A0 B PR 58 8] 5147 (ultimate
unit), AL AT A AR P Fh 4 R A B S AR TR 1

404

FBRIET, (i) SR SR LR
PEA G, A [R]85 [F)MAN [ 1 X A A AL AR
b, RIA 2SO R MR R A R (iv) B
B 1) — 2 ) ) B (PR 58 ) A2 A5 67 R BE R B 0 A 5 4
TR A A A Bk (AR R A 2 M IE 2 5E X
B4, HEERBDF, BESZERR A AR E
DX I (B P b B A, 5 b Grinnell () AR S AL A
[, 19274EElton! ¥ 2547 58 UNH LR (WA E £
VI e Rt AZ AN D REAE T, 5 T M E IR
FAEEAE) T MO, wmEYM S L aY A&
ZIAR AR, M EINA, ShWAESAE—ERE L
AT HEAME RN S [F YR EAN R B A
e A ARIRAESAL, [F—A2 06 YA B R M AT S
300

G, RZ A MNAER A RS T
ANFEIFEEE BT AR, AHAMARA b & SURIRAE
GrinnellF1Elton ) R AHELL 2y, 72 M 3 A [ 17
c i, 19524FDice! AR AE AL A B AN H iR
VIRRERE & TP ) DhRg, THR YRR AR B0 4 AR 43,
HABDRERYMAAER S PAAERE R, 19544,
Clarke™ X 23 7 00 Z2 1 iR 4 b B35 55 SR (10 7 85 2 2 for
(place niche, habitat niche) 5 52 (1) D RE A 25
fi(functional niche), fER &M RHAES RS, AH
BFEPI B D REAN [F]; (HAEAN [ (/) b 2 X35k, AH 5] 1)
ReAE AR AT BERE AN [ AT 4. 811 5 2, Grinnell
HElton AN WA X, #HEAP 5 EE AR
HAEM, R2MEARED. s, MEAIUE@F
WA R AR AR AL, W)V B T AR Pt 3 2
ST S A L () A A P
RITIRe AR, FEREVR RS AR KR,
A E X E, AR TUT AT D E SO R A AL )
R A IRIR TR TR X, FIR AR
T e A [ b B X 3] g A — SR & f (ecological
equivalents) ) BLAEFE A= A5 A7 50 8 SO a7z 12
o, BIAEZS AL AT e =2 M Mod N5 @ P 45 2R, A —
SE SR AT R T (EBE 55 4 HE R R B (Com-
petitive Exclusion Principle)s& i 4= 2547 2 2 P fh 4t
1 1) Wb oA, A ASALTT AR AE W ol 14 A0 Ji 1R AR
6]

19344F, Gause'"™ % ¥k LA Lotka-Volterra i [i] 2 4+ f
RS G REEN T Elton 2285407, FF ARSI IE H



PEBE: ARl 20224 52 % 3

= |
BT

TASERSAI(dynamic niche)

(Hﬁﬁﬂﬁ/‘%wx)
T|1man%§/J$ BRI

Chesson H4{{fhH 5180

E-RUCER

A

1
U
1

Grinnell 7SI (NEFRXR) | -

-

EEEER H
MacAr‘thur’f&BE*QMl‘E%fiw

I MSRETSAL
Hutchlnsohﬂi"{ﬂ(gf’i%ﬁ

Uﬂi"m
%mﬂﬁ S
ét._ﬁ_i._,b = (B LLﬁTJC e E’S o
\ GauseR%ﬁH’?@E

Elton 475 (NES209)

/

B

AN () TR BB RAO |

31 WS SN AR -3 RSP S Sy Sy

Figure 1 Diagram of evolutionary linkage among key concepts of the ecological niche and relevant theories
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Dynamic niche: a new foundation for rebuilding theory of
community ecology
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Ecology aims to elucidate how organisms interact with other organisms and their environment. As a fundamental concept of
ecological research, the term ecological niche was coined to measure the ecological significance of a species in terms of species-
specific attributes in relation to the acquisition of environmental resources and impact on the environment. By quantifying species
niche, ecologists intended to formulate general rules for controlling various ecological processes, such as species distribution,
community assembly, dynamics of the food web structure, and functioning. Over the course of a century, the concept of ecological
niche has evolved; however, there is limited information about its essence and meaning. Furthermore, we lack knowledge about its
quantification in practice, which means that niche-based theories are faced with significant challenges. Hence, we briefly reviewed the
evolutionary history of the niche concept and highlighted its fundamental importance in building the theory of community ecology,
such as competition exclusion, species coexistence, and community assembly. From the perspective of feedback dynamics between
organisms and the environment, we rethink why the ecological niche can be used to explain various existing patterns but predict
nearly nothing. We draw a conclusion that ecological niche not only measures the ecological significance of species that drives
community dynamics but also presents it as an emerging consequence of the adaptation of species to the community environment.
Moreover, it is essentially a conceptual framework, instead of an analytical approach, for understanding ecological rules. By
reconciling the perspectives of reductionism and holism, we propose a conceptual framework for a dynamic niche that considers the
importance of change in organism attributes, eco-evolutionary feedback, and stochastic processes on the dynamics of species fitness
and community assembly. By updating the classical niche concept into a dynamic one, we aim to establish the foundation for the
revision of theories of community ecology.
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