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Dispersal characteristics of populations of Chinese white-bellied rats ( Niviventer

confucianus ) in the Thousand Island Lake region

ZHANG Xinyu, WANG Hua, BAO Yixin®, WANG Yanni, YE Bin
Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China

Abstract: We trapped two populations of Niviventer confucianus in the Thousand Island Lake region using the capture-mark-
recapture (CMR) method from July to November 2009 and from March to September 2010, and explored the dispersal
characteristics of the N. confucianus populations. The Biotas 2.0 software was used to calculate the dispersal distance. The
%’ test was used to analyze the effects of sex, season, and age on the number of dispersers. One-way analysis of variance
(ANOVA) was used to analyze the seasonal differences in body weight of the dispersers and the effects of age on the
dispersal distance. The ¢ test for independent samples was used to analyze the body weight differences between dispersers on
two islands in the same season and the effect of sex on the dispersal distance. Linear regression analysis was used for
correlation analysis. Our results showed that the dispersal ratio of N. confucianus was 37.96% , which is much higher than
that of the Meriones unguiculatus and Microtus fortis that lived in the mainland. We considered the possibility that food and
space limitations on the islands may lead to a dispersal ratio that is higher than that of mainland populations. The dispersal
ratio showed significant differences among seasons, and the dispersal peak occurred in the spring, especially in March.
Other studies showed that the peak breeding of N. confucianus occurs in April and May. We believe that the breeding
behavior was fully active in the spring, contributing to the larger population size, and the breeding pressure led to the

dispersal of some individuals. Sex-biased dispersal was detected, and the males were more likely to disperse (y° = 12.542,
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df = 1,P < 0.001). We assumed that more males dispersed in order to avoid inbreeding or to get more breeding
opportunities, but this notion still needs genetic verification. A significant difference was found in the breeding period (y° =
4.504,df = 1,P = 0.034) when the pregnant rats were counted, which means that the pregnant females affected the
dispersal model during the breeding period. Compared to the immature males at the subadult stage, sexually mature males
were likely to disperse. The body weight showed no significant difference between the two sexes. The number of dispersers
was related to their age, and more dispersers were found in the subadult group than in the other groups. The juvenile group
was limited by their capacity for activity, and the adult group had enough food and spousal resources for their dominant
positions in the population, but the subadult group exerted stronger pressure on food resources and reproductive
opportunities. There was a significantly positive correlation between the number of dispersers and the size of social groups:
the larger social group contained more dispersers. Social-group size reflected the level of competitive pressure on spouse
resources, which meant that the social pressure may be the reason for dispersal of N. confucianus. The dispersal distance
showed a highly significant difference between males and females: the dispersal distance of females (282.97 + 16.14 m)
was grealer than that of males (146.70 = 6.80 m). This phenomenon may be caused by the promiscuity system of N.
confuctanus or avoidance of inbreeding. Female offspring tended to disperse farther away from the maternal nest to claim a
new territory in order to avoid resource competition, while reducing the inbreeding probability. The dispersal distance

showed no significant relation with age, body weight, and the maximum movement distance.
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XA K B SR ROMAE TR EA . B FRE TR 10 d, LUB ISR 20RO IR, 24 B R AR RS HebE
SHCE R H B R A R IR, X U AR B A B AR B e B U0 Bk 1 ( Toe-clipping ) #E4T FR i I dw
ST VR S R AR B R . A DIRENL A BEA R E T IOK G, FIF s A& 40, IRIIREE S 3R
PEE RS Ak H I 4 BRUTBE e 5 AR ORSER 2] 0.1 o) ik SR JLR A T R OME U & A2 (R A 8
TEPPRBL A5 TS S FLSRL AR ) AR SRR (iR K R R R DL 207 IR 45, TR A
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FRER/NI 5 4 78— A AR TE W, 6] — B AR 7 7= J5 40 5 B 2R AR — IR0 — A~ KB (Family
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R A Ry B AR B0 P 28 DT e A I Y BRI A e A 9 Bk B, 42 0 A TR B, O A B R i A A
B RIS B BE 2 A 9 WA A 5532 RS ) 4% i BB ) AR AR
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) 235 9 B AR A AR ER A 22 5 DL KB RO S 5 1 0 ) 6 2SR ST REAS T A I8, M SC M B H R
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AT ST FEAR T R0 B8 B K 205 22 0 HT , A TR RE 55 7 253 M 2508, WIB A Mann-Whitney U test #E47
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1E A B W 8 3G 2 Ml 4L L 137 H oy A 52 H 9T HCR R 37.96% , H A B2 73 H
(8540 B, 933 1) PEAMEN 32 B P HERN 43.84% ;B B 64 H( 831, 933) ¥ HUMA R 20 B ¥k
4 31.25%,

A By B e BRSO MR 71.88% (23/32)  MEFRLG 28.12% (9/32)  WEMED B MABAF AL 12 %5 2%
S (x*=6.711,df=1,P=0.01) ;B B ¥ By #E i 5 70.00% (14/20) , #i B 5 30.00% (6/20) , INFEAE B % 2% 57
(x*=5.416,df=1,P=0.02) ., ¥ A B 5B IHERITIMEREY BOMASAEAER B ENZES (¢ =12.542,df =
1,P<0.001) .
22 PHEHMENER

A, B PS5 B G ISt b, E 2R 90 H R i A 38 U R 68 WL ¥ EMAR 9
RN 37 WLV HUNMAE 5 B RRI 2 Z A 35 22 5 (2 =20.683,df=2,P<0.001) , L HEE5E
Z (¢’ =15.574,df=1,P=0.001) MIFEZESKEZH (1> =9.650,df=1,P=0.002) {F1EM 025225 10 5 2 FEk
Z 2 M AFAEZE S (2 =0.002,df=1,P=0.968) .

FEA B BFEHAR S H L Hh AR 23 H BRI 43 15BN 6 H B ER 23 HL PR MA 3
H o O RREIZE Y BN R [ A7 B 35 22 5 (* = 13.780,df=2,P=0.001) , Heip HEE W2 (¢ =10.174,df
=1,P=0.001) FIHEKPIZEZE] (x> =6.848,df=1,P=0.009) BIFETEMN .35 25 5, T B0k 9 25 22 ) G | 35 25 &5
(x*=0.011,df=1,P=0.918) .

FE B 5, AR 38 WU HUMA 15 H B Rk »
25 HOY AR 3 H BRI 14 9k 2 H 20 "
RNRI B FAETE 2 5 (2 =7.135,df=2,P=0.028) , } 18 e
TWEEMWEMFEHRBEES (°=5.557,d=1,P=
0.018) , HFKFI 2 (%> =2.950,df=1,P=0.086) FIEFKH
Z=Z A (x*=0.042,df=1,P=0.838) WL BEEF .
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PAR 27 24T R B [B) 2275 2 [8) 4 B R 1 - 2 44 Fig. 1 Seasonal variation in number of dispersers
I E S (F,,=0.557,P=0.579) , P % LL 42 45
RKPHFEHEZ(P=0.308) FKZE(P=0.726) MIEKZZE(P=0.717) ¥ LB EZER, B B ARRZENHHAAK
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IRE IR E A2 S (F, ,,=5.226,P=0.017) , i LU 25 R HEE W B Z M AFER FEER (P =
0.294) , TAEBRERPIZE(P=0.006) AR Z= 2 [8] ( P=0.008 ) fAAER 3% 25 5+

Xt A B AR 2T Y B Y R E A TS R AR ¢ A A5 IR R 5 2 (R B3 (1= -0.584, df =
36,P=0.563) HEZ(1=1.097,df=7,P=0.309) 8 BA AT B 04 8 1 0 2 25 5% M FERK A 1 i 3 25 5 (¢
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2.4 PECUMERMAERS 25

WAL B W WS R G T T ST 0T, D4R Bei A 75 HO P BeMR 14 H (89, 25) 501
W A B 97 HL P ECIMA 30 H( 821, R9) s TARUAER B 107 H, Hp P @ik 8 (A 67,%
S 1), RNIFAEISB B2 B AR 52 5 (57 = 18.452,df =2, P<0.001) , FH Zh4F 5 W AR 22 ] B 25 5 (o
=3.340,df=1,P=0.068) , 414E 5 MAEZ ] (> =5.196,df=1,P=0.023) EL. i} 3 25 5 | i W AR FUSAE fy B
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AERIEAE 52 H U 8RR 3 HOMAE 82, 84 6 1) . ANRAFIRHBEZ T2 5 (f*=5.484,df=2,P=0.064) ,
HAgE 5T AR (* =0.190,df=1,P=0.663) FIZIAE 5 BUAFE Z W] (5 =3.380,df=1,P=0.066) JC it & % 5%,
T AT BT B Bt 2 [RIAEAE B 3% 25 5% (32 =5.410,df=1,P=0.020) ,

SIATEE S R Ak B 1) T 7E A BAT B B & AR R, U HUE WA B B, K AL B S AT R 1R
(E2), FBEATRD, 7ERER A3 & AR 3 800 A 43 o S SAE R IR B R T A AR S B B AL R
2.5 MHERAELEX Y B S e

A B30 10 FUBE BRI A R AR R AE, Ho 6 ;5) —
AWt 4—5 1,10 HRAEET 1,3 RRAAE 9— i I O W

JRAE
40 = &4
350
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10 4. B BIHERET 5 UHRREL Hh 3 R
4—5 1,2 HRAAE 9—10 J .
251 W2 BRI (ERTHE AR R
A B33 FUBE R s 2 bR B B O
10 K3 SOREEOME, R C s s g 7 H JLh

PR R
Rate of dispersers/%

HORARYBAK, HEBR VR 22 M UG X A 554 FObE A4 st
BT R Or R a6, 45 R B0 A 5 ME AR Y BOBCRE 0
R EES (¢*=5.801,df=1,P=0.016) . B & 33 H

2009-11 ——

2009-09

=
2009-10

2009-07
2009-08 |

ME SR A S g 2 R 2R LR AR 5 L o 1 D i) Time
BB, B 22 L 2858 B T, 4 FU R IO 1 B2 pHAEhERES
ﬂH@%'W%% ﬁﬁ;ﬁ B %Tfﬁﬁl%ﬁﬁ‘ﬁ@iﬁﬁfﬁ*ﬁ Fig. 2 Age variation in dispersers

B G5 R R B B MEMEAAY OB R R 2 (=
5.024,df=1,P=0.025) . A,B WEEAEGIFG , RIMEREY BOMABHFER W& 25 (* =11.603,df=1,P=
0.001) ,
2.5.2 PR RUAAEAE R B e W4 /I 5 el

AR a—5 AP E13 H( 89, 94) Higka4 H( 821, 223), HpiZefl e H, B &P Hl6 H( 54,9
2) dliF 32 H( 815, 217) , Hf R/ 3 B, BT A,B Pl 4—5 H 009 oM S R A 2188 20K | fok
A B WS BT B IR, AR R MR B AE T R BOBOR T MR A E R E 2R (0=
4.504,df=1,P=0.034) , ZERM2E RS  MERE BT BRSO A B3 (y* =2.302,df=1,P=0.129) ,
2.6 R AR B A AR O R S e

A 5513 HHEETAAEY B A S RAAMA S LR RN 8 K REAEY B 14 H 0 S AF i
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PEAMRT IR 2 B R EEM 12 B, A B e b s SR (71.4% ) 1 58 5 TR B A 4R
(40%) . B 5 8 FMEM AR B AT ER 1 R R TERMN 7 R, RRAEYHUY 17 JEEAE
AU IE L HR IR 16 o ZET B b, A (50% ) BT R & TR B A (30.4%) . BIREL
PR AR BN GE M B R, (E N A5 75 e S0 B A Ak 390 e e A A A B e i) - R AR B 1
2.7 FIER/N B R0

XA B 12 DNFREEM B S0 11 AFEEIEAT 0T, 25 BB TSNS P B0 A AR A 1 1A
FKME(A B .R*=0.847,F, ,=55.542,P<0.001;B £ .R*=0.775,F, ,=31.032,P<0.001) , [AE 551Kk, A
1 y=0.456 x~0.982, B &4 y=0.395 x—-0.621, Hrf y fCEP HUMAR x [CRERERDN, (K3),

7 - 7 -

6 L

P HRAMEE
Number of dispersers
PR
Number of dispersers

0 0
0123 45 67 8 910111213141516 01 23 45 678 910111213141516
ABFHERA BEFZBER/AN
Group size of A island/ H Group size of B island/ H

B3 #HRREXNSTEMEENEXE

Fig. 3 Correlations between group size of Niviventer confucianus and number of total dispersers

2.8 YHUEE
2.8.1 PEUE B SN E R

XA B 324K B 5 20 NYTHUMATHEY B R 25 R R A B HCMAR YU R (184.23+
14.39) m, HopBfEPE Dy (141.3745.67) m, MEVES (293.75+23.23) m, Ml AES K 22 8] 4™ I 26 AF 7EAR i 35 2%
S (1=-9.04,df=30,P<0.001) , B &4 B AMAARF- 4 BUE 25 4 (188.87£16.93) m, Hrh ity (155.47+
15.48) m, WM (266.81+21.03) m, EAREAS A ] A7 7E AR i3 19 22 5 (1= -4.060, df = 18, P<0.001 ) , Z3 5%
A B 7 5 A B e R MR B BRI B A T ST AR ¢ KT, A B R B2 ) (1= 1,006, df =35,
P=0.322) FiME L2 [] (1=-0.807,df=13,P=0.434) (I BHE B LB HE LR

1A B B G IE G /0T , MEMEAS AR 200 O B (282.97£16.14) m, By (146.70£6.80) m,
MSFAEAS ¢ 50 3 Y M A R PR A7 AE AR S 3 25 57 (1= -9.229,df =50, P<0.001 ) ,
2.8.2 PEIEESERAN KR

A B AAEA Y BUE B R (170.82+32.20) m, A4 M (193.60+20.17) m, BAF4H 4 (165.50+11.
07) m, BRI 7 20 B 45 0 WoR AN RAF S 4 Z R 8 HUE B A B 25 57 (F, ,,=0.345,P=0.711) , B &
SAFLH A8 B 85 o0 (212.80+30.22) m, AR 4 (175.97+23.81) m, i4E4 H (187.70+79.16) m, &
AELEN 152.63 m, AFAERS AL 2 IR Y SO B IR JE B 25 5 (F, 1,=0.366,P=0.779) , 455K Y HE g5
AR TEK
283 PHIEEESKRERNLR

A B HONMAR R A BN ARy (42.93+1.87) o, B 550 (47.30£4.24) o ¥ A B WY HUMAKR
PR A TR O B AT A B S PR AT A G AT, 5 S R A A SR B3 (A B R =0.003,
F, ,=0.082,P=0.776;B & :R*=0.005,F, ,=0.089,P=0.769) ,
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2.8.4 PHUEE SRR EENCR

A BT HOMAR BB RIS SRS (118.55+10.77) m, B [ 74(84.31+9.13) m, Gt ik, ¥ ik
AR B B S HAR RS S B S AN 3 (A . R°=0.005,F, ,,=0.134,P=0.708;B & .R*=0.014,
F, 4=0.253,P=0.621) ,

3 e

31 YECMAR R B 2 5

FIR A g oy Jy ORI R B S 2%, R s B2 B2 R T R A R A Y AR R
M AMARY BOr R, KA B AMAECE 5 TR TR BRSO, SRR BUELL . 2 REAE
FHA W e 23 )¢ P L DT 9 SR ) B9 5 5 P 0O AN 1 4R B0 5 A A A A, Sl ) T AR
oL, XTSI , o5 R A8 i B AR 2 | W D 2 S W) AR MBS K S 5 4 B HA R G, X T 8
W5 A OEARI R BB, T P A B A s () B 5 A KR, 3501 A A ) 1) 5 4 T g 38 DR ol e e
TE o ARBFSE & B0 05 A4 B8 v U4 B3 28 0 el 9 KT BRU( Meriones unguiculatus) ™ RUZR 7 R

AW RIS GERE B 4 B AR 0 22 5000 InsBF b [ AR 25 AR B /N B (Mus mausculus ) 37 F
FERWIMENE LUHEPE A Sy A BT EREA T, BARE B IR TR R SOE T B fa ks, (B Bk — 8 7,
ATLLIR A5 £ A B L&, % U 55 %+ (resource competition hypothesis ) 13k %0 T 32 i % ( inbreeding
avoidance hypothesis) 4 , i FHEHE P 25 46 0 6 - VBB ), S Ik 50 LA S B LB 5l
F XF 53 AR BL( Microtus oeconomus ) ZERE I RIFFE K B0, MR~ R DAy 3k G 30T 5 B0, A JE B 7 01
SR HEME IR AEY 1 o LS Wt i v, MR S S 0 R B IR W R s [ O B R A S A T
N, AR S 4 ) FEEEBTCR NS o DI, MECR AR SAT Sy vy S5 (A RE B 22 A R i, o e A 3 3 7 18 LA
GRS B AT AR B N A S 1 R I O P, M BT BE e e T 3 A
R A BE 2 i B AT 1, S 15 T AT e — P i st e 0 . SR/ SR i I 9 1 AR A2 3
M2 U R, XA ] BE 2 SR ZUR | — 2 MR U AAAE T RE 3 25 1 At AL B, U2 MM B
AP, DO 4 1 Oy EPERE BT B ARV B T A T (181 2) o TR il TR BRI 2 S B
FEEUA Y HCRRRAG, A AT SE T I 30 K Bt BT A2 R A 9 B AR
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