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Abstract: Metapopulation is one of the hotspots in the researches of landscape ecology and con-
servation biology. However, the field studies on metapopulation are largely focused on the effects
of habitat area and isolation, and a few are concerned with the factors affecting the dynamics of
metapopulation. In fact, there are many factors affecting metapopulation, e. g. , connectivity,
dispersal, and habitat quality. This paper reviewed the recent research advances on the dispersal
in metapopulation, with the focus on (1) factors that affect dispersal, e. g., habitat quality,
patch connectivity, and population density, (2) dispersal directionality, which is nonrandom
and often determined with microsatellite markers, (3) dispersal distance, which is affected not
only by species characteristics, but also by the presence of stepping stones and many other fac-
tors, and (4) effects of dispersal on metapopulation dynamics. Dispersal is affected by the spa-
tial structure of metapopulation and habitat quality, and in return, affects the metapopulation dy-
namics, which should be attached importance to for biological conservation.
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1995 4F Hanski %5 & FREA T HBNE LZ 5, MY
X A2 PR 0 ) T AR T B A i LA S A
PRI R 3 AR 2 |8t A% Ak Ak 45 UK ( Hanski,
1995 ; Hanski & Gaggiotti, 2004 ; 1= 38 # 45, 2007 )
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R OB Z 5] AR T &GRS
( Adriaens et al. ,2009 ;Planes et al. ,2009 ; Yamanaka
et al. ,2009) , [FII}, ¥ 2 Se BERIBIESE 7 i, o5
Fric DA S B S R 4t ( geographic information sys-
tem, GIS) % T H YT, i & 1T SRR IE 1Y
TRBEFRE IR . Jr R (] 5 PR 7 6 22 S 1 R S
ARSI 2 w9 0 (Uesugi et al. ,2009) , i
REEMEEP Y B S EMERE, e B A
AT A FOEE LS ) R FH S 4] )2 DL AR G ( Mapstone et
al. ,2008 ; Wilberg et al. ,2008) . [EN2:E X2 AR
FEESR A T R R IA (FRR &4, 1998 G
] ,2000 ; BXBUE 45, 2001 5 = 46 4E45, 2007 ) |, I 4l iE
T S B AN A AL T T A R (PRAIR
L1 Li, 2003 ; T S0 €4 2003 ; IHDEAR S 2006 5 B35
Fe A, 2008 ; R E MIE A, 2008 ; 5K 5 45,2008 )

H W19 8L ( biological dispersal ) J& & A Fh Y &
BWNEZ—, B AW N SHAZ R R (1
it ) 1) oAb A% 1 Y ok 7, K =0T 43 3230
( A7) ¥ (positive dispersal ) FI#E 3N (550 J7) 7k
(passive dispersal ) , 3 24" 1 3= 22 & A= 76 sh W) P iF
TR S R 2R AR AR DL S WU E R RE b
FEY R B B R 23, SOn] 43 KBRS 71 (long dis-
tance dispersal ) F1%5 #2547 # (short distance dispers-
al) o ASCW S EFIED SZmay BRI R B0 )
AITERE BT B DU DA S Bio0s 52 5 R R B 5 ikl
7 T AT USRI EAT T 2534

1 BmAET BRI EER

L1 ABE R BN R

Wilson %5 (2009 ) tA R, 9 i3 bl & W] 2 J& A 45
TR RS I I3 K, 00 A 5 o et A R T 1R
A1 R, (LI A0 07 ot o A 35 [ 1 5 198 18 T s 53
PEFE 24T FVRE AR 057 [0 1Y) 25 57 U AT B8 0] ) 25 5 o
KX AT REFI— e T A AR S 2 F R
A, T QA 55 5 1 RN B2 ( Matthysen , 2005) , A=
e T AR AR B YA B AR, s T
HIREEXFAEBE IS . Ficetola 25 (2009 ) BFE Hi
Y E G FIRE SRR R 2R RN T L EIE,
Eb AR R b S 11 %) S W 7 HA S A A R AR T
B, Zanini 55 (2009 ) 32 RE AT, TA 32 B
(15 100 ~ 1000 m, AN [E P Rp A1 — 2 19 25 5 ) 3k
b DX = i AT FHR 700 2 5 i 3] — b I 4G ) 4 X
A o P T

1.2 FHE B B8 B R 2 e

R SR I R S = S E AT KN 6]
Hasmgy 1825 #RRE R )% 2 1 29 ( density-
dependent) ( Silva & Giordani,2008 ; Enfjall & Leimar,
2009 ; Fowler, 2009 ; Yee et al. ,2009) , %5 J i 29 A
FoEtRE MR F AR IR b AR S R R A G
FAPIFLETI T A R, Silva (2006 ) A H, A 5E ik
P % E TC oG BUAR RE TR ALY v i) o A B Ak
HOERRIRET T AR R 29 R
2545, LA Denno F1 Peterson (1995) il Matthysen
(2005 ) BRI SCHE H O R, R4 3 T 2% B2
99" ( density-dependent dispersal ) 7£ & & Ff B 5
R rp — 28 B BF 58 (A0 Ruxton, 1996 ; Doebeli &
Ruxton, 1998 ; Jang & Mitra, 2000 ; Silva et al. ,2001)
TMPISIE . ZEFPRER Logistic ¥ KL G b n] LI 3,
BEERIRFIEC B R W KR 22, e e T
% AHTERPAN  FORE SR AN 2 2 B R py 28k Hh
PR IR 10 22 9k gk 25 PR 3l DR T %o 2 T ) s
J1We? Silva (2006 ) 446 1 549 Bl 14 %5 B2 ) 2957 HL
AT AR PP FEAE A B DL T T 2
AN R T2 BER S B RT R RAEI 870>
AW 0 0] A6 5L & A2 72, Matthysen (2005 ) 7£
WFFE S5 SN 7L 50 ) 1) 65 P T 2947 B A5 1 A K
WFSE RS IR A SRR YRR T 7E S A 2L 3h W h iE Y
BRI AT W (GE P FEMET R ) KT 178y %
LAY B (LS B ROV BLRS B TR ) . Yee 55
(2009) FIBFFEAL R B, il A 1 % 32 A 498 R TR
PRI IR,
1.3 B ] M B 52 el

S5 PR [R] 1 32 300 P B 55 A R DA 2% BRE B (1) A
HAZ AT REME . B AL AR BT ] A B B, A
FEREH ) 23 [B] P 28 540, BE B N A 4 9 HICRE ) AH
HAERYE T W s =3 (2 B B i) 23 (] 25 4
[RIRE 2 O EEAY, L AR & ( corridor ) 11 JEL-£1
(stepping stone ) FIAEH

R e 18] 1) 322 308 1 -5 TR B[] A 4 180 7 R A
X, Yamanaka (2009 ) X} SR ( Copera annulata) FHF
FEAIA A, SR A P 1) A B o o L 3 Ja v X &2 6 b
ESLAE ) TTRR TE K 1 Zanini 45 (2009 ) 38 15 %) 6
PR S 40 (AT A 2 3 R 3 i L S O e B
TRSEIE , X WS UL A& R S TR R oA b
JrE Ve AR BRI BE S il o E iy
PRIAS [] () P A g AN [] o 2D A5 n A SRAIE .
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Ruxton 1 Rohani (1999) #2 2 T 1& 4 Ji il 244"
HI ( fitness-dependent dispersal ) f* [r] 25, b TA Sk A~ 1A
A SR RS A 50 B 2 S AT A B A B R
B A BE 21005 3 A6 b A B B TR i 2 K
( patch-size-dependent dispersal ) ( Hans & Thomas,
2002) 55 PR 2 BYAE T 5 LR AS ] 9 o A 36 ) P Y 22
S A AT RE 2 X ™ AR S W, LA, Franzen 45
(2009) $25| iY)—Fh % ¥ (Andrena hattorfiana ) , T
X A B 1 e B SRk ( BIOAS Z 3E F# ) A AR B B
SRR S K2 5 30 AT AN RV AR B B TR ) 22 5, —
Fiealy ) HCR S B0, T HL R 2 25 e B A
B¥5 77 (Bonte et al. ,2009)

ANV S0 [ e 25 HF B B 22 57, Bonte 55
(2009 ) 7EX 4 g A 3L AR 4y K 25 E RTS8 A B,
A B 1) 240 P 2B 2 S SO ol v o P8 HICY
AL, RITEAR A PREE BEHLIE A B9 9 BAE TR i 32
BRI ) PE YT HE, Hamilton £1 Mather (2009 )
W, 10 H B2 [ 45 R R GE b | MEPE A Y 12
WA, Guillaume Al Perrin (2009) A, 1%
A R 1) i 1 P A AT BB 2 IR B 58 ok B R R
=ik,

G4 AEAF—HE A2, Orsini 55 (2009 ) 7E M 45
B AR, Al Ik O A% 22 BUR 89 59 U8R ( Melitaea
cinxia ) B4 TR FUBERR S+ AL i (PG ) JE X b B
TR A 1Y 22 545 5%, Zheng (2009 ) 5 78 33X Fl 515
AR | S AR R X A2 5 AR rh a2 L e T R
AT 70, TTRERARZ KR B 2R B 1F
F, Ao AT BB B8 PR 3R oA 2 PR 3R 0 7 O R AR T
e PEAE R, g8 s HALEL o] iR FE 201
e

2 FRAENEFERSNE

H T 25 R A I R S B80T NSRRI RS A
I, (X S ACRE 25 ) ] D7 W 37 HU S M Y
VEFEREPLEY A EFE IR —E A 27 D
W% AT 207 KBl PRk Y B T 15 7 35k 46 ] T
HILA T THE— L BOFFOMLAESS . 8t H AT RESE
JRFE  BFAMIFSE L B AR 0 SR AR s 3 Ao e %
JEREHLEY , (EAX — AR 5 Y 7 A A — 2y
WLEL

AW R 2 BB R B — e
B G B B 2 b B8 AR B8 A 45 1k ( Ruxton,

1996) . 1H Fajardo 45 (2009 ) 3@ 1t %K il # 48 ( Doli-
chonyx oryzivorus ) 1 #i B B 35 ( Passerculus sand-
wichensis ) BT A4S H 76 A9 (natal dispers-
al) H 4RI [a) R AR AR 35 00 o B AT GG, AR
P G ] T BB A AR T4 T E AT B BE
SRR A BRSS9 5, A S S0 R e o f )
TR S AR 22 B A 85, Fisher (2009 ) X
7K B (water vole ) A5 Hto & B0 T 3 b Xt 4 S,
FITEHE I, W 58 3R B, BN O A 2 LA R0 (social
fence effect) MIAFEAE , B AR IE A 55 %% BE 19 A= 355
SEARM D 5 5 AHL ) I A 4 2 W5 AL R (social at-
traction mechanism ) IAFEAE | PR A 7K BROMNANTE 25 H BiE
HUEFH , BRARTE & B AR B I (8] N A B iy M)
iL A, Clobert 55(2009) $2H , 4 HUS 1 5 L & £ 14
EZFRAIE T AT B (55 1F 1 29 ( condition de-
pendent) ) , [RIFEALSZ FfE 0 P IR S (R AL 29
( phenotype dependent) ) 5 , X $EAN A 1Y 25 A0
LA L A BT MR YRS TR 4%
P 29 FN R B ) 2 55 A= S e R R YOG /A T E AR
R P IA

I T RS S AR 7 Rl Y SC
T L (Freiwald et al. ,2009; Saarinen et al. ,
2009) , 31 Xof A A ] 35 4% 22 S 1) L ROk Al SR R
DAY PRI PRI DA T 1 DB 7 R 1) 5 1] DA B8 I b
7E Fisher(2009 ) Xf 7K BB A58 H I3 1 Jo 4 v 12 D)
05125, WARME AR 4L

3 YHEIEEE

B A 57 W) TR R B 3T A 5 M RE SR AL Ao
RESIS ) —DEE T MY OO 2 T B R 0
2y, It LI ER S B9 B 58 92 BR AL ISR HO Rl
SIS, Bowler 11 Benton (2009) BF5% & 3K, B
e ] B o A A B0 5 S B BRI () R 3
AR Sl 2 10 B2 i o (O T BRERR R B 8 5 53 A B i )
ARG AEA A B 5 0 2 A [8] A4 A AT TIA
SRk T BE R PR Ry B ) B S0 RO R R
T HOWSZ I 1 SESR - BRI RESR N A 52 5

PRI BURE T 22 S AOKR, AN 2Rt (Am-
phiprion percula) )4 HHE 25 /& 35 km ( Planes et al.
2009) , AR T 49 WCGHATY T —Fh 5228 Daviesia
triflora B3 B B e K 2 A 2350 m (He et al. ,
2009) . ARFETEZ L FE B BLYE? Johnson A
PROBAT B /NEE B TR A A A B 2 S 2 BT B9, A
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Shield (1983) ] 10 /M 811X ( home range ) /N IX
51 7% B VE (philopatry ) F147#, T Waser 1 Jones
(1983) WA K iz 3l 1 MG s X IR B st &k A= 179
B, ES e ant IR AE Ho Al i b b SO B R
BWer HAl M ARA R ER

BRI Y BURE AP A AR R 22 5%, 52
P EOR B R - S R i RO R AR AR L E H
HIL A 1R 2 2% 3 8001 T 85 I A7 (9 B 92, Neve 545
(2009 ) X 8 2 1 5 BUBE (Melitaea cinxia ) WBIF5E K&
L, BEPR2H 2 A2 s AP B A 5 U5 b A B B ) 1 g
FEAT , #5E Z5 0 2 [A] (rare allele ) 156 35 BE 55 38 Jin i
Wl D N Sy ik 3R B A7 AR G A0 1Y A R
Bossuyt (2006 ) Y ¥ 4L ¥ ( Parnassia palustris ) 5% 4
WA S AEE AR KT Bt fe ZFEVER 2 2 7T B
AL AN L 3E 5 FE: ( crosscompatibility ) #H 56, 18 i
S AT PP R R AT KD L IR Rtk ikl
S A A VRS AR AT LA Bk
PHBEEE LISMAHL)T . He 45 (2009 ) 75X —Fh 5.2
PR Gl AT D) ORISRl A TR
AEAL : PRI ARE o] B BE S O 410 ~ 2350 m (“F-2Y
1260 m) X2 BRI Y 2 ~ 3 DR R K
-, H AT LR RO L

THN WA EE T E RS T B AN R A Y
X BB A 114 2 7 A7 7E 22 5, 3X o M B BB 300 2
SR BEE TR TR TR AR IO AAIE R XX —
[A] 5 — B AFAE 2 47 ( Thomas et al. ,2008) . Thom-
as(2008) TAA , 75— DX, WA E . O XS
TREchT o WA B TE IR i 2% DX I F il 3 25 2
LT E T W87 Dytham (2009 ) AH IR, 7
WA S A R IR EE v A= W AR B A A T 1] I A
T, B T S XA A A L O DO S A T
R HRE ST, i LA X sl 7% 48 52 10 G 4l IX AR -
[ GEVAENEATLE SN,

B A5 v e R S B R e TEIR 2
AT AR A D AR IE 57 (Freiwald et al. |
2009 ;He et al. ,2009 ;Nakajima et al. ,2009 ; Uesugi et
al. ,2009) , [A] i fo LA ARic tL 2 I IR S 2 ik
PRI AR [ 32 30 1 1) — B 1) 5 i ot X b
TERE AR T S G R 31 &S, Planes 4
(2009 ) £ XF 16 ¥ £ #77 X ( marine protected areas,
MPAs ) A% {0,065 35 fi1 ( Amphiprion percula ) 418 B B
U] T DNA SEA BT I7 8 TA X S I
YA IEY RO — A BT, A, Yee 5F

(2009 ) 42 Hi 1 FH F o LKA ) 1) R R T 2 ol
JIAF Y R A, S A Y U B S T OR E
FC, A R S T RCR U L

4 FTHXMESHENIN

Levins Xf & & F B (9 5 Lo < A BE (9 B
(a population of populations) ™, 8 Bl —NAH X 37 4%
Hi B XI5 A 4% SR 3B FP BE (local population) BYSES, %%
Jr SRR 2ok — o AR B AR S R 4 1A (Hans-
ki & Simberloff, 1997 ), Hanski (1995) #2056 &
FORE 4 PR S BOHOC 1) 1 BRI S DL g
B HOE 2, XS BN B T LB R B/
T (local breeding) o5 4f 52 ) BIV J2 d5e K A Jay 3 b
FEALAG K 28 AU 53 ) A b K R AS W] 3k T e 5 17 BHL
1 Jy Sl R R A BT AT 5 4) 45 SR BRI A 1Y B SR
ResE I, B AT W oo B SRR LR A o
HEMEN .

Planes %5 (2009 ) 75 X} 13 2% fa JE AT 0F 50 ), $2
P HFN R4 72 (local replenishment ) X %€ J& FR#E A9
AERPAR B At i 27 1 R AP DX 0 2% 25 ] 45 44 vh
FENEEPE ORI DA AR A FRAEFF I Rl Y HL S
oA TR AR AP X ST A3 R

PHCAT U 28 1 BEBR L A0 o A BUE T, B
TR B R (rescue effect) BIAE F A % FH 1F 7
SR Y K A DX PS5 T R, 3 HON 52 & R
MSEAARR R TRt RVE T B 2 R B 79
B P EEESARR E NI 1 52 &Ry
K4y (Lin et al., 2009 ), Kiviniemi #1 Lofgren
(2009 ) WL IA Ky 4 HOFN [] 26 M2 AH DG Y, ELAE A 9
Hh Bl IR (E) 5 A 1 A 2 A W) 20 1 ek 3 R
%, KRB 4 (1999) 5t IR W I B ( Melitaea cinxia)
AIBIFFEXS DR DAY i3 7 rh it JRE e 8] 1% 3L AE B] B
POZRT R I B\ & 85 5 FhRE AT &
() 55 22— W B ] 1Y S AR g 58 4[] 20 5 Bk
BRI R TR B A AR R 2L A
JEA 7 Y (H AN SR A BE Fr Bz (8] Y BE 2 3 T AT R
SEUR A A5 ) [F] 25 T 6 5245 Fh i
RIS A A

5 NEERE

PR TR0 DR I SE A7 A F 2R AT T
F T B A7AE A BE DRl R P9 P03 14 19 AR 1k
DRAFRRAEIS 7 QA 7 18] (49 R AT LA BT 1k AR
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e 2% HS W

Yoty A 52 A RIS 3k s Rl AR 2 sh iy #A7
e BRI ) i () PE RO B 1, (B S R
A 35T R R L RS A5 3h ) 1) A% 32 B BHLAG:, — 4k
AL SIAL oy B R )t 2 B4 1) A2 B £ 3 XU A
Pyt PR IR B o 22 fhy T A B R TR, B 2
YN T AR 2, B T REAETEAH AR B
PAXS O OB A% SN IR e, 3 40, 7652 & R 3
VI T A PR AP 34 17 T 5 1) B e ) e g Ol
T AT | AR BESGBOGRR L | 76 S AR — E B
BT RBEH S /INBESR B B2 5 LA S5 1 1 2
A I HEERCR e (#h 55 ,2008)

PEAT S G RRE R Y BOIL B A IS, X T AR
PREXER, MR R R R AR P XY
BT AT X ORI AR R T PR A BE
B RS RAPN R R I I B AR P/ X 2 ]
JERE B AR/ DX 2 [8] /N RE SRR 4 A 57 (B
[APEpINDS %NV ST AN IR G S S FN U E S /A Ui il
R, P B AMRARN X S T 20 A R 1
JRL 28251

FURT 7> 7AW B BOR 5 1 R A e, )i 42
KA 37 R 4t (global positioning system, GPS) FIJG4k
T TREAR R TR | X SR AR K, W RA AT E
BMEER YOI IR B T R AR BOR T B BEE
BT R RGHT R (8 R T, 9 R 2% A Il A )
FER IR — AR R, R iy TR AR
HLAZ UM S5 R S0 K 50 6 8 AL At AL Y
7 1) A J  HUBDRE A Bt — 25 A B W B 68 = b il
ZHEAE | ANl i5t 4% % (landscape genetics ) ( 21735
45 2007)
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