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Abstract: Biotic homogenization is the process whereby the genetic, taxonomic and functional similarity of
two or more biotas increases over time. As a new research agenda for conservation biogeography, biotic ho-
mogenization has become a rapidly emerging topic of interest in ecology and evolution over the past decade.
However, research on this topic is rare in China. Herein, we introduce the development of the concept of bi-
otic homogenization, and then discuss methods to quantify its three components (genetic, taxonomic, and
functional homogenization), and their driving mechanisms. Species invasions and extinctions are the root
cause of biotic homogenization, whilst other habitat alterations that facilitate these two processes, such as en-
vironment degradation and disturbance, urbanization, and habitat homogenization, also influence biotic ho-
mogenization. Biotic homogenization was tempo-spatial-scale dependant. The homogenization degree dif-
fered between various ecosystems and taxa, as well as in different regions. We also reviewed ecological and
evolutionary consequences and effects on human dimension (economics and biodiversity conservation) due
to biotic homogenization. Considering the distinctness of China’s biodiversity, we suggest that it is time to
strengthen research on biotic homogenization in China. In our view, the most fundamental need is to estab-
lish open, reliable databases to foster biotic homogenization research. We hope this review will stimulate bi-
otic homogenization research in China.

Key words: biological invasion, species extinction, driving mechanism, scale effect, ecological and evolu-
tionary consequences, biodiversity conservation
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oty BRI RS AR B4 R o X PR S
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Fig. 1 The number of published journal articles between 1999
and 2008 searched from the ISI Web of Knowledge using the
search term ‘biotic homogenization’.
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BE DR EAR BT 4 e R, P 6 A B S R
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R 1 7 153647 B 5 (Olden & Rooney, 2006) X 5t
AR FAC I VAT, — M A8 28 1) R AT (Ao 52
T AR SZ TP REEAT L), AR A7 I (]
JORBEREAT (et FH0 i F T 5 EAT LR A, SR R A2
FANBE R IA) Ak 2 A= LU IR 545 S At 24 (Olden
et al., 2004). 7ERERMIE RS, EEA TG BHE bR
ORI 5 [ A I 8 B AR REAE (R /N AR A o 451,
Winter55(2008) LA B4 (0444 [¥ £ 11 A by 18t A& e iE 1R 3R
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Pl 4 7] Ak E H i AR 4 ) 5 Ak A 9 9 e
% . %K ZHIFFTR H Jaccard AHALUME F8 B4 b A2k
2H AR BLYE AR Ak 19 5 B, Serensend S $i &5 H A AH R
F5 A — Le B 5T 9 Rk H (Wl Jokiméki & Kai-
sanlahti-Jokimaiki, 2003; Schwartz et al., 2006). 1E%{
P PR AEFIALEE |, B RAF o0 R A LR 3 Fk
J51%:(Olden & Rooney, 2006): (1) IR 31 1 ot 122
Poeidi. X e Ay s R 7Yk, nl DA A Ak
PRAN IS Ta) B A R AR AP AR Ak, 45 AR B AT B TT
Rooney 55 (2004) 75 817 5 AL M 1Lt g AR 1R Bt 5
KR T IX B 58, S AE 194219564 [] 1 £ fif ik 1
P (R 62 A b K FHAH [F) 7 VA TR A, RS04k
X ) M R B A ) A 3 X PP T TR R 2
VAU A I AR VR AT aT L, X — 40 R4
TR ZH X AT HA BRI L o« Q) MR FP RS &
I A LU . TR SR = s LR, AT
DOC ILHEAT g, DAIAZAS 4 F0 R0 U0 K 4oy Fol
(R, JRRIE G A LR A, AR D) s e,
CABAEAS T4 Rl R A0S ) Tl 1) S F0AE DAy B0 B 40 T
FE, X IT . QianFlIRicklefs (2006). Qian
2(2008) % L5 K4, Rahl (2000)%) 2 [ 1125 (1 [7]
JFACTFFII R T IR 7k R X7 A e
BEA AR A RS B S AT B, ELAE 5 TN 2R IR ) ol
WCSRHER IS UL R, AT LA R0 AR fh 1) A4 K-
HVPEAS, AT5AN R — R AT A5 7% . GYICRIA
MHTI R FEREAT T o IX P BT A AR K IR R PR
DAL A A 7 s B 60 56 B A5 4510 1 6 A5 e A L A
AR, L& h BT A M 45 8 (Olden &
Rooney, 2006).
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AR IR . AHEE TR R A Ttk JLE i
B S AR AE . ThRE R B bnT Do i e g
PR K (site-by-trait matrix), F) B AR TR
B LU i ) PR AR AL (1 A8 40 E AT ) 5 (Olden et
al., 2004). JLrf, FERb-PRARFEBEMMEE, T 856
TEAEHLA) PR A B (site-by-species matrix), FHR 4 fiff
FUR SR IR, RS A& R AL R T REAH
I AR AR, He) £ 4 B — IR B (species-by-

traits matrix), 2R J5 R FE R4 R0 R B b i Bl 3L
BAMMHEREREEE] XA IR, W )
e K] A 3 28R A 9 S o A R IR B R MR AR R R S
B H A= 40 DX 1) DI B AFTABA T 1) 73 A e S B P )
T H., 2% PR v] B BE A B HO (an A% #% 77 20),
NAT G (AR KN, 75 25y 3 4b BEAN 5,
AR SRR SRE N A, T H AR X R 7 2
HEAT Dh Rl Tk B B I 7Bk 2 D
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A 0 2 2k 5 B I I AL dR F(Csl,
community specialization index), F K17 & [A] i
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i 50 5L T b 28 A7 A6 8 2k B4 (species pres-
ence—absence data)X) A=) [F] B AT =, R
Wk 2 % /b . 35K, McKinney l1La Sorte(2007)
AT XS TR 5 Ak 16 R0 3 18 1 F2 B (perceived  ho-
mogenization) [ f JE 18 UE T 5 [& W) Fh 22 B 1) b 22
Mo ZEUIE S /D30 22 JE L AMo 2 201K
2 J5E ()48 DL A 41 Bl (Boeken & Shachak, 2006). #)#f
% 55 5 R 53 A1 XS ] 5 5 3 1 AH O (Gaston
& Blackburn, 2000), 7 Jaj #l X 2 [ m () Bl E )
T S R P AT D, AR B 2 IR P
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AN e At S e — f 2107 38 T e R N 1 RS AR 11
SRAUFRRE . A6 A6 36 B 2K [R B 5T, La Sorte
F McKinney(2007) P — ik B T 2% 18 2 (1) 00 22
PE: ADEOUR &R 2 58 T NRIES), 2 M
B 3G 0, A6 26 2810 B- 2 FEIE IR 2 T B
(R WAL TR R4 o, s s
FA AR A A /DR 1 g5 18, AT a5 7 3%
T2 BE LA EARBATE S B b O 2 R i 5k
Hlt, Cassey25(2008)i it vHHE AL, 43751 F H 4
SE AT RN REHLAE Y, FE A% RS A P 2 128 A ()
FH Serensen i £ ) F1 [R] I 25 18 4 R 41 ol F1 22 )5 A5 40
(F] F Bray-Curtis$i5 20 (1) P R G B0 R, 06 A4 [ ot
A SR AT 2 AT, DI PR Bl i BO7E P R AR v i
ARG, A 25% MG M3 AR 4518 . 4
I, ABATTAK, fERZEAEOLTY, LA R Al
5 B0 i B 1K) A= ) A AR AN I A R B S AR
YAP 2 AR AT R R T A S IR 2 (R AE T Po0t
WIRh 2 BEE MR 08 KIS0, 75 20 5 7 X
HEATHEHE, DL b 0P A2 90 R) B4k 1R T T SRR
FEo PR, AR R TG, N 2 R
D25, DU E i 2 FELE VR AE DRV A8 Ak 7
I FHAR B A

3 YRR ENE R

31 BEERLIRER

NRA Y Mg\ CL ) (R Wife i 1,
HOTT RE 5 & 8L 7] 51K (Olden et al., 2004). WIFh7E
HopAa R NIT®, Il N ALz, AR5
B 2 PR LRI, 3 BU5URAN [F] () B R e ]
(Stockwell et al., 1996; Storfer, 1999). ¥ #Fh 5| A 5|
S A 3 [ 22 A 1 BE 5L 35 350V (founder effect) Al
PP e i T (P as AL i 20 (genetic bottleneck), #f5
oA LA AR S g ) BRAR, T 3 Bt A% [ ik
(Rhymer & Simberloff, 1996; Lee, 2002). AZRiE3)
X A [F) TR IR S W P e — NS B A A28
5 W H A AR B ESO8S n  AbRE LA R
PR MR AR L2, RIS AT 05 R B 5
AR Ay 3K B AT R AR it T 53 1) A2 455 (Olden
etal., 2004).

32 FhELAMERILIEE R
321 SMRYIMARERLHFMET

NEES P T B SRR 5 AR R
Wyl K 4 52 5 B0 P AL R TR T A 1) e AR AR D TR
(Rahel, 2002). OldenF1Poff (2003)X} = k% nl fig
2338 B (1) A ) N AR RN R R IR TAT G A T A5
L, 5 A AR AL R 22 4k 5 A R PR AR A+
PRI R (R0 MR 0K, JE 2R Dy s AR AL
KRR B . AR 2 BIAR RSP Tl
N2, I BB SEUA W R 2 5L S B0 A
TRIAR I, B R R] Ak i A sk . R
MERTS o, ARl g | NRUA L Py FloK 8 AN
SR FEORN R R AL, L2 A r] AR S 4
g, (HADS T A LY E, Ak, Rl s
KNAZ P FN, A TE S Iy N0, POECE R, oA
O T, T O ) T S0R Ak R BT AL
(McKinney, 2004; Qian & Ricklefs, 2006; Lambdon
et al., 2008), IXF a5 B AE S LE == B g B
INZ PTG EARTLAS 524 B 2 (McKinney & La
Sorte, 2007). K, FRIELH R R0 I R AL AN A
—AMESR R, T S AN RYIR S I DA G
(Duncan & Lockwood, 2001; Olden & Poff, 2004). it
K Leprieur?:(2008)# FH 1 i (null hypothesis)if it
SRR (Monte Carlo simulations) = 2E B AL %X
5t 5 52 o W) £ D o #6288 ) oA A% S AR LA, 36
IE T IXAN R W

EAFE R, JINIPRP IS BUAS R, X Ff
L B ) A I DT R FE B A —FE . 158, ARk
FEC YR B2 AR b PR 328 38 R 5 N IR ] FR) K AN ], 06
PG B[R Ak 4 FHAA BT 22 5%« McKinney(2005)
X 3 E R A5 . Leprieu’s (2008) % Wi £,
A M Spear FlIChown (2008) 5} 4> ER A 5 A P A R E
A BRSPS B, YRR 5 | N X R
T (R A R BT 51N b DX A= ) X2 14 ) A 1
B S, T A P N M DX R A Sk b L
RHE FEW A AU FRK . La Sorte55(2008)
X BRI 7 AN Bl 2 224N A [ [R) 408 17 DX S A 2 Jladi AT
A, K I1,5004 LLHT 51 IR 48 #) (archacophyte)
b 22 5 5N ) (neophiyte) 7 A~ [ 35 i 18] F) 3t =2 2
T, P RCARACLAE Bt 3k T ) B 35 P 48 o i ARG P R
LT /PN, 0B 50 DR 4 [ A PR A FH B i
FLWR, Ak W B rb I8 28 v R 58 & 9 4 Bl (non-
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established nevertheless present species)fEF2E4 ik
W] 5T Ak o 2 A 0 A B {5 49 A . Castro
Jaksic(2008b) %} 2R B A V-V 64 B U5 1) AR 4 20 1 AR
AT o0 B, AEAE IR FI I, 24454 [H
), HAR1IB3AME 2 %A W&, e
AR E R BN G, A4 G AR I,
AU G FRAYE AR, B K J Fl BE 2 R4
20 AT AR B R g ) b s, DR, LA
PEA Pl 2 20 Bl 7] 5 A 1) =2 ) 8 2 S A0k b B e
VEH, Fah ke ORI T . 5 IR 5E
Ji M AR AS SRR AT X A3 B 0143 b 2E
322 IMERILESRUKIEL

IRBEIRAE « SOUA R A AT 0] A2 B 1) AR,
W o P EON A B A R R SR IR A LR R
AW T (Byes, 2002). 1M [FIFEHRITE L, X AhRPpik
Y6 AT RE B R A S A B 10 2R 85 (Simberloff,
1997). FERtAT RE 0> AR H SR K3 2 5l
HIAEE AR, FELeHMRYI R AL T8 e rh 2 b T F)
Hif7(Shea & Chesson, 2002). 7EX/NiEFEAF, A4
W A b 2552 26, 37 K20 A Yo e B 14
FSE. Hlln, 7E1950-20004F X SO B ] HL, 56 (5
Yo R A N 62 e 1L AR bR A7 2/3 IR RE MR 2H
[F), = 3 i DRI T 1R R B A 0 3 A = A A0 1)
AR e, i 2 R ) WA SRR T
A sl (Rooney et al., 2004; Wiegmann & Waller,
2006) 0 52 N PE A4 AR A BB A A A 5 1 40 ol (£
FEAN R T FA APy M) AH [ BAHARL, 109 2R AR
TR, FECA AP X A RS A R Ak )
A6 71
3.2.3 Wik

MTAER, I T A A A A 2 R ) ] Jo Ak I B
9K 5)) 712 —(Mckinney, 2006). 3 17 143t FL#; H H b
FHAEBWAEAL S IREGR L, AR T4 R
P TR AR I EE BRI, & 3T 6]
(AR AR, &0 T3 i PR P 3
(urban adapter). 77, NG LS, A
TAEAS R T 5 I AAHRLR SR KA, W S AE )
Do BRI, FEAS R AE P BE X S R A+
YR ENAT AR K 22 e, T 5 BOP 288 41 s W) 4k o
McKinney (2006)% 212 JECFFHE . HRBHREX . &
7R TN < IS D=3 G137 813 TN N, 3 TR S
813 17 PR ) 20 B 23 AT 22 B, 3k vl DX Sl 42 21 ok

(AR AL B 2 T B D i AR X 8, Rl A
() P25 1 14 K I AR L 0 e 4 7 5 v K.
Schwartz %5 (2006) % IR 6 V584~ S (1) A 40 20 1k
(5T, AR 2] TAHFE 258, ol LR & m i
2 [B) (PR A 2L P A B B I8 o T 3k i A R A
R0
324 HfsEmEZE

GRS NFNA L) PR 402 T 30 R 40
o [F) A (AR AR JEL IR, A1 T %o 3 8 A it A T it i
PRSI LR oL VA E = W A A = e S D K e
JIT R (Rahl, 2002). o, AZKE5E2) AT S 801 A2 85
] JFi{t.(habitat homogenization) & — /> 5 2 [F A 55 .
CAJ vz BN AR, bl 22 o0 JLR i FH B ol
IR, SRR, o ZREMER B Z MY
B, AR B LR RT AL B 2, i AR
INEE R 7 22 [A] ) 6 R AT T 99 4K (Foster et al.,1998;
Vellend et al., 2007). PRI, 7K ZE 18 dits oK 38 R
BEa e, A AR UL K AR BR T A, b
SR T a2 IR Bk (Rahl, 2002).
33 IhEEREIRIRENE R

RGN DIRE R A Sk (Naeem et
al., 1999; Kinzig et al., 2002), 420 A=t v ol 4
BRGMMHALR, Fe 5 AR ek AP 2 A0 ol
AR, AEYREIE A S RGN I BE 2 PRt bl 2
N, FERIMFE A R, 51RRP A TR
TR R 2 S SO R R AG . i, fEvE,
AR SRR AR P05 L (972 Ak 55 SRR A0 5 25 1)
IAR, b2 28 1) B8 R AL 1) 32 22 R Pl (Devictor et
al., 2008).

4 REFHhIE XiE 4 Y E R RS
Afe)

41 REXMM

TEAED R AT, o I A
{1k (biotic differentiation) %, RUAN[FEY X AELEY)
IR AT RE Bl s, X SR I RN R
(Olden, 2006; McKinney, 2008). 3 HL [ R B AL 45
I () RORE, B AFE A ) RO . 7R ) R |, I3
NEFHRAR T A SRR, e i A2 0
L 050 £ (1) AR 4 e R RIS T 46 KR 5 A k)
it 2% FEAE PO IE, A= 1R JTAK 1) 348 2% 5 n W 2
(McKinney, 2008). 775 [HRE b, B8R F(E



122 4 ¥ % B M Biodiversity Science

17 3%

FRN KM AT ) 1 B i 28 Ik 26 0 21 R TRD Ak,
T AERR /N R bl PN BB /N K SF) DU 2R A
WA % AR (Marchettia et al., 2006; Qian &
Ricklefs, 2006; Olden et al., 2008; Spear & Chown,
2008). 7E T RER] AL 77 T, WinterZ5(2008)% il [ i
BT A B T AR 45 51 . UL IRIA, B S
LG IR (1) 5] N3 B A5 K Ah (Marchetti et al., 2006;
Olden et al., 2008), A< +-HFfieE =% (0] 5345 L1 1 AR
K (spatial autocorrelation) & ¥ 32 14 Kl 2 (McKinney,
2008) . A g AH b ez (1) b X T LA (R AR 4 b %
D AEPAHBIX B LS TN T AR AR R A, B
AT T 20 AR R B v, T R IRk A 4 TR
oo A BB H X AT 8 2 AR RN AS R, BT
ESINPIRECRAR ], S3E AR TR el H
d AR/ NI EEA, DRLE AR PR (5 LN 2 3 30
H DX 2 (A1) A AR T B, 3RIN A 2E 4 = T Ak
(Spear & Chown, 2008; La Sorte et al., 2008). 457 &
Gh K W) Bl IR 3 A A5 A8 AR P (Qlan & Ricklefs,
2006), 5] NYFr AR A 702 1R EAT S U,
AR i X PR AR 40 e ST T RE R A 50 B &
42 FRIMIBXERIEYIFRIL

FEAN [A) A= J FR X85, A 40 [) B A 55 AN T
FEIREN I A5 7o 55 W R 7E A6 36 K e
HIAHLE, 56 B %2 ] LA 28 P B 9 T 15.4%4,
89X 2 H oL AT 0 2 (N 3 B 25 2, nEER
A8 2 T AR A FH 27 8% 32 1 3129.1%, &
LG PRI8) A KR WA 2R 1K 5 | A (Rahel, 2000; Tay-
lor, 2004). 3 [E W] J& 7RIk P62 TE AE 435 1) IR (7]
FL 0 2R A lR], 32 B DR T A A A
BN LA A H WA, A 27 2k
JE U 5 K (Radomski & Goeman,1995). Jai i ¢ 4L
PN 625 111 H AR AR A 19502000445 2/3 I RE H A 4 20
A, SRR PR SR DL R oA X RS
[\ 7 F 1) 45 3 (Rooney et al., 2004; Wiegmann &
Waller, 2006 11745 J& SV N A 4 4 Aok [ 1) 32 22 it
RIEF 22 2 19 1, (H AR I PPl ) K 4t 2 -
T vk 5 R 2 (Schwartz et al., 2006). i {3 2 HLik i
RUEA L 40% 0 B AR I TRAT 2R 41 i EAa ], (H
A B S IR UE A 2R B AN N R TEAT Bh ) X &R 40
4[] (Smith, 2006).

AR A4 [7) AR AIE 9 3 4 v 7 b 2 Bk IRk 52
X, FELAGHED . 925, iRk, PIfEICLT .

SR 5T i 22 (Olden, 2006). BE A4 [ 5t
ARSI H 2 E Ji, A At R DX PR 5 A ke
% . Olden%5(2008) A I H1 T~ N ZEAT 4 W8 25 (1)
I, AR F 2K R 4 28X R S I 2[R
T e, A AR U © N 17.1% 48 m 2 T
20.1%. CastrofJaksic(2008a)Xs % 1) K [iti B i i
1 (pre-Europen) F1 > §ij FEL 4% 2 Wl 1 0 BE4T LU, A
Shy 3K P A I (P ARL Y 4 R B A TR A, B
JIA, T AR FE AR (biotic tracking), IX 1] HE
VA PR VA AR g P A A G L S5 AR 2R 8L, X
FEAG V- BRE UL AR A 4 R R (W0 &5 AR =, it
BH A2 ) AR A SR AN ) 1R 3K T RE A 22 o
Cassey S5 (2007)%F AP KVEFE EIEEVER N0
Eb v T B U0 PR S R S 2 AR A BEAT T WY, AR
TEHE 5 A 3B F0 [R]— RPE AN [ B 2 TR, i S s
Y RAR AR I 2 Bk, g I TR R
& WFFUR Sk N S b IR R DA S AN T R
()R . XS TT R, AR F IR AT 4
BRAED R TR SR AR, A0 A= W) S At 5 (1)
Haithso

5 HYREIRKEED. #HLS5AXEIE

51 £58FR

AW R T A 25 5 80™ B 1 AR A 5 B (Olden et
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