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FHE: R¥E 2001 & 2015 X = 30 N E () I IRE, AR CHHEER (Anourosorex squamipes)
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L (CoL G (Py) FRIZE (Mp) FURGE (M. H Jaccard FHAE R &L () LB
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Abstract: Based on the field investigations in 30 counties of Y unnan Province between 2001 and 2015, the
present paper analyzed the infestation and related ecological issues of mites (gamasid mites and chigger mites)
on the body surface of Mole Shrews (Anourosorex squamipes) in the province. The constituent ratio (C),
prevalence (Py), mean abundance (M,) and mean intensity (M) of mites on A. squamipes shrews were
calculated in a conventional way. Jaccard’s similarity coefficient (/) was calculated to compare the similarity
of mite species. Margalef’ sindex (M;) was used to measure the species richness of mites. The Dg, Dg and Dg
were used to measure the species diversity of mites at family and genus levels. The patchiness index (m */m)
and K parameter of negative binomial distribution (k) were used to determine the spatial distribution pattern of
dominant mite species among different individuals of 4. squamipes shrews. The association coefficient (V)
was used to measure the mutual relationship between chigger mites (trombiculid mites) and gamasid mites. A
total of 348 mole shrews (4. squamipes) were captured from 10 of 30 investigated counties in Yunnan. The
collected 15 541 mites from 4. squamipes were identified as 103 species belonging to 24 generaand 10 families.
The M; species richness of chigger mites was higher than that of gamasid mites, but all species diversity
indices of gamasid mites at family and genus levels (D¢ = 2.80, De = 2.32 and Dg.r = 0.17) were higher than
those of chigger mites (Dg = 1.43, D = 1.26 and Dg.r = 0.12). The infestation of 4. squamipes shrews with
mites was common with a high overall prevalence (Py = 80.75%), mean abundance (M, = 44.66 mites/shrew)
and mean intensity (M, = 55.31 mites/shrew). The Py, M, and M, of gamasid mites were obviously higher
than those of chigger mites (Py: ;52 =182.580, P < 0.001; Mp: Z =-12.495, P<0.001; M: Z=-0.371, P >
0.05). A positive association existed between chigger mites and gamasid mites (7 = 0.18, P < 0.001).
Dipolaelaps anourosorecis (C, = 92.79%) was the dominant species of gamasid mites and Leptotrombidium
densipunctatum (C, = 23.10%) was the dominant species of chigger mites. The two dominant mite species
were of aggregated distribution among different individuals of their animal host, A. squamipes (m*/m > 1, k >
0). Different sexes and different ages of A. squamipes had different mite infestations, and more mites tended
to choose male and adult A. squamipes shrews. The species similarity of chigger mites was relatively low on
male and female A. squamipes shrews (J = 0.31), but that of gamasid mites was relatively high (/= 0.65). The
species similarity of chigger mites was very low on different ages of A. squamipes shrews (J = 0.17), and that
of gamasid mites was also low (J = 0.28). The infestation of 4. squamipes shrews with mites is common with
heavy infestation intensity and very high species diversity of mites. On 4. squamipes shrews, L. densipunctatum
is the dominant species of chigger mites and D. anourosorecis is the dominant species of gamasid mites, and
they are of aggregated distribution. There are sex-bias and age-bias in the infestations of 4. squamipes shrews
with mites.
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B E5E 2010 &6 R 2 A TR E DY
HR, BEPE. MM ZMETE ML, S
A, AMERE LS. G, mEiY)
T FIK SN, A FICEREY, 2K
B30 o b X B RO B 2 — CEOLHESE
1990, ‘R 1998). UbAh, HiJERMIL T LMEN
B (JBYTA%E 2005) ANIHNE 3 Al 45 A 1E
(Hantavirus pulmonary syndrome, HPS) (45
S 2016) S N3 o IR SR AR TE .

ELFEREEISAE N BN LB (NS
AR REWS, FEREW (chigger
mites & trombiculid mites) Fl1#E1H (gamasid
mites) PHREHE. 1R FREIE R L8 T %%
44 (Arachnida) #9420 (Acari) ¥ H
(Acariformes) &AL (Trombidioidea)
) & % B Trombiculidae ) « %1) & i Bl
( Leeuwenhoekiinae ) F1 15 J& £ W &l
(Gahrliepiinae) o 7EEMHE A 143 2 H, X
4 Y B AR N IR R A A, 4
T i L I A B A R A AR R (BRI
1997), A2 & HUJ (tsutsugamushi disease 5§, scrub
typhus) ) M — f& 38 4 A o & HUE R 7 Ak
(Orientia tsutsugamushi) JBit 2 T IE 5| L AE
I LA R N-BR 2 1A 4% 4% (Guo et al. 2013,
Lvetal. 2018). FljiJE T4 (Arachnida)
WG (Acari) ZFifiH (Parasitiformes)
KT H ( Mesostigmata ) 1 ) # i i
(Gamasina), F4r# T 58 FiREZ . Hrh,
B g SR (Dermanyssoidea) 48 HIBILE %
FlNEARTR, B WAL B (RE
W 1993), SEFRXREY), FLhn] BT
WA G It B %%, AR 4G
Ifm# (hemorrhagic fever with renal syndrome,
HFRS) %5 2 Flt \ 5 3L 8805 (78 FE AL FR I (X6
B 1993, FREEE 2000).

Ve Je 30 H 21T 2001 % 2015 4 [H] 7F = B
B35 N S AR X BN B (Rattus tanezumi) (Guo
etal. 2006). #WZK R (R. norvegicus) (Liuetal.

2019) SEME I AP AR 1) 26 R T
H—RANBI AL, R TEEMEGETR .
HIRT N1 W71 W IRt a4, REELEFT
A AT AR A SR G R g . AT SR
2001 % 2015 4 A% 1% P K 2 1 B 1 2 it
BICsR AR A e, Ik RP SR T8
W PR IR A kb R 30 MR (D, AgNIE
SRR B GG EE , ) R R A R R AN
06 (1) B G RIS R A 5% AR S AT W25 0 #T

1 MRETS%

11 HdERIE

JRUAEE Sk 2001 & 2015 4 [F S HE
[FIIS) SRR T G AN Sl (1) = 4 30 ML (T,
X 30NN A (B 1D W T mmE A
B0 B W & VLI CRIT,
WYL S VPTTRITGIT), JEAS AL A 2 A e i
ZFEA SR . R R R A AN ) A
KT . R WERbRAIER 2% e
PR MO IEAT (BN 1997, Guo et al.
2006).
12 BRYHHr

TR R R R B A 2 0 28 Y R R A A
£, ERGHE AR (GO
JEGLE (P FIZE (Mpa) FURGLREE (M)
4 Ti4EFr (Margolis et a. 1982, Ritzi et al.
2003) . C;= (Ni/N)100%, Py = (Hi/H)100%,
Mp =Ni/H, M,=NiH;, X, N AHEMIEIEE
B, NOWWSEEA, H OGS R
REECE, HNEREMSE.
1.3 YFEEEST

H Margalef 850 (Mp) W52 j6 R A%
WS F & (Hunter et . 1988). M; =
(S - DAnN, K, SRIARBEEFPE, N KR
14 RUEMMZ ST

% Shannon-Wiener £ FEMEFR B, it
R ARRRBEF ZHENE (D). R
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Zh 2 FEVE (Do) FIFRHEML G-F 1540 (Dep)o
FRIRHE DacE SCNE (G ERISE 1999)

L < Sk Sii
De=2 Dg; Dpc=—). 5 In ok
K

i=1 i=1\ “k
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R & F, De AR R AR RRI R 2
P, Drc NEE—FEERHOYIF 280, De i
JBRFhZKENE, Deg NARHEN G-F $8%L, [
IR IR, SN k B, S kR
i BT YIREL 0 kB EEL S iR A
VIFhEL, Se v el@hME, p NIEHL
15 YIFhAEMLEE S 4T
H Jaccard FHBLE R0 (D bLEUE R

TP ARLUE (5k4 T 2004). J = df
(@+b-c), A, c NAS MR AN [F F R
R MR E, a fil b 4 i ARERAN
FETE CHEPE AR BB AR A 40 R R Y
16 ZEGHESH

R Hufe % (patchiness index, m*/m) (Lloyd
1967) A IinAa K S50 (k) e fE
Wl ) 25 TR) 43 A 2 (Kuno 1991, Waters 1959) .
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M, hom
m 0'2

A, m e R R R A 2 g 2R B R ) 2
i, 0° o R4 R R 2 B A 2 M R 10 O 22,
m ISR . 4 m¥m > 1 H k> 0 W ¥)52
NI AT -
17 KEPER RS

F i 2% (coefficient of association, 1)
7 g A0 6 0 R DRSS 2 TR T R R

- ad —bc
Ja+b)(c+d)a+c)(b+d)’

A, a NIRIN SRAE B0 X Al Y e 3
FER) B, b NARKEE T X (H KA 2 2 i

m*/m=

Y TE EHE, o RERN X (AR KA B
Y HfE B8R, d N X RN Y R SREE R
16 R, HEbE, 2 1=V>0 NIEPMA,
Y- 1<V <0 WARHE, X4 V=0 RNEWiA
(FREE 1990).
1.8 HitFmRE

YR (Py) FIMA RS () REN
HRITKI P, FHLE (Ma) FURGLSE
M) MEEERESHEHRAER (2. P <
0.05 NEF G IR X, kNI,

2 #3

21 FERRIRRBEEPE R YR Z HE

£ 2001 % 2015 - [AP A M[E D R T
A = A 30 M E () LA
B, NTTIDE, IR PR, kER. K
T, BUHE. LB, xRE. ZE. i
JE 10 MR T GAE S RilHizkE 348
R R, RERHZE 15628 H, H, H 87
T 2R A DR B 35 505 P 7 s S S B A AN
T SR AR B Je v e B, SUNTE E
P, X 87 RAFER AP R IG5 47
Y BF (species) A 10 £} 24 J& 103 Ff
15 541 K, SHEEW 2 R} 10 J& 63 Ff 2 095 H
g 8 B} 14 J& 40 Fi 13 446 H, EWHTIFRE
Z T, (EAMMABIEDTER (R D .
FIT AR 6 05 SRR T T GG R 11 A6 R
S R G RL 2 ANFE Bkl 8 T A i
HATT I H s R ) e R R T e R
(Laelapidae). )& HF} (Hypoaspidinae). Ifi.
# % £ ( Haemogamasinae ) . i il i &}
(Hirstionyssinae) . E 2%} (Macrochelidae) .
iRl (Blattisocidae). 27kl (Parasitidae)
IR JE iR} (Parholaspidae) 8 M. 4 &4
FKEWEP) Margalef VP FEEfRE My & T
W (R 2, EEREEEEY M 2SR
(Dg = 2.80, De =232, Dgr=0.17) ¥&ET
EMFHHIAI RN FE PR (Dg = 1.43, Dp=1.26, Dgr=
012) .
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®1 mHEERMERHREESER (2001 Z 2015 4)
Tablel Themitesfound on the body surface of Mole Shrews (Anourosorex squamipes)

in Yunnan Province from 2001 to 2015

B JE. Fl o (FD Bl @ b e (FO
Families, generaand species Number (ind) Families, generaand species Number (ind)
EfFL Trombiculidae TR BREF 510 L. baoshui 7
41608 Leptotrombidium VI EF &4l L. bambicola 2
FRABLT 60 L. sinicum 166 LT W L. shanghaense 1
IR £ 5 L. scutellare 20 ARG L. guzhangense 6
2 WP L. rusticum 267 [ IR AR & L. paviovskyi 1
T IRLF & L. wangi 2 INET M L. xiaowei 167
B AW L. densipunctatum 484 G W8 Trombiculindus
PR EF W L. eothenomydis 64 B 260 T. cuneatus 1
T £F &4 L. gongshanense 7 VLM B & T. nujiange 1
FEL LB L. hiemalis 188 B3GR Neotrombicula
PEENZE W L. shuqui 38 Tl 55 N. longmenis 4
K MEET &4 L. yongshengense 5 HASH &0 N. japonica 3
T IREFEW; L. yui 1 PN LR Ascoschoengastia
HFRLT 0 L. diliense 141 SO TERE LW A. lorius 1
R4 &1 L. xiaguanense 3 J€ 1 36086 % Herpetacarus
TRALEF 3608 L. rubellum 17 R H EW H. hastoclavus 1
YL LT &0 L. imphalum 8 Y E W R Huabangsha
T BL 260 L. spicanisetum 23 KNI H. megachela 1
VU XA 760 L. quadrifurcatum 3 e &R Gahrliepiinae
YT 2T 360 L. lianghense 9 T 8 W R Gahrliepia
ELALE 6056 L. kunmingense 13 s B G. zhongwoi 1
JIPGEF 0 L. chuanxi 1 K EEW G. longipedalis 70
AL R EF &0 L. sheshui 2 WIS SR & G. silvatica 4
K& &0 L. longimedium 191 S R &N G. radiopunctata 42
2143508 L. akamushi 3 AR R & G. latiscutata 13
FBLEW L. allosetum 1 TEERTS e &0l G. deginensis 17
JIATEF 50 L. kawamurai 2 NET G G. xiaowoi 1
R A & L. dongluoense 3 WL & G. chekiangensis 5
Bl || £F 2688 L. longchuanense 14 L RS G. yunnanensis 14
AT &0 L. apodevrieri 2 MW 15 e &0l G. agrariusia 2
T 5N L. suense R R & G. lamella 2
R £F 0 L. taishanicum 1 5 RS G miyi 1
b A B L. kitasatoi 6 ToHl G s Walchia
B A G L. huangdi 7 B URTC R & W. koi 1
A6 L. bishanense 6 WIRTERTEWE W. ewingi 1
FE300 11 41 €W L. ejingshanense 2 /N BN Schoengastiella
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gkl
BB b e D A 8. b HE (JD
Families, generaand species Number (ind) Families, generaand species Number (ind)
WA BN S. ligula 2 VU L5455 H. quadrisetatus 2
(6] B &M &8 Intermedialia = Il s H. sanxiaensis 1
RIS 8] B 6l 1. hegu 17 Joii P ML 05 H. gui 1
7 6%} Lael apidae VML H. oliviformis 18
Vi) Laelaps B 4)E Eulaelaps
&R L. chini 59 WR BT E. substabularis 1
NI L. nuttalli a4 BRI E. novus 1
FtM T L. guizhouensis 3 I I )@ Cosmolaelaps
TERITE L. fukienensis 90 KT A C. yeruiyuae 3
T IRGE T L. turkestanicus 48 ML i C. retirugi 6
BIFWE L. echidninus 83 AL Hirstionyssinae
IfiL[75 % )& Haemolaelaps i) Hirstionyssus
WML H. glasgowi 4 FES R H. sunci 334
FH 731 J& Androlaelaps E #1F} Macrochelidae
HLRH 0 A. singularis 9 [E #0J8 Macrocheles
Hh 75 )& Dipolaelaps AR E B M. liguizhenae 12
i R D. anourosorecis 12 476 KW EE M. muscaedomesticae 21
VLU 4 D. jiangkouensis 6 Wil Blattisocidae
T &%} Hypoaspidinae BL)E Lasioseius
NG 8 Hypoaspis FEZZ L. medius 9
YRTE T JEWE H. ovatus 79 R IR 220 L. chenpengi 1
R FEE H. paviovskii 35 B RBE2W L. liaohaorongae 2
BEF R G H. digitalis 2 ZWRELH L. multispathus 1
SBICTFIEW H. tengi 6 HGBEW L. ginghaiensis 9
MaHT TG H. praesternalis 5 L7 4@ Proctolaelaps
NG H. miles 1 SBRNLT 8 P. pygmaeus 2
2R JEWE H. chianensis 1 2Rl Parasitidae
BIBUR JEW; H. chelaris 1 2 WIE Parasitus
1 iR} Haemogamasinae T KW P. wangdungingi 2
L0 8 Haemogamasus VR JE W7} Parhol aspidae
WX MW H. monticola 24 AR E Gamasholaspis
SO0 H. gongshanensis 24 PR BRI G. eothenomydis 1
Uk JE 1L H. emeiensis 19 Mit Total 15541

2.2 HRMRRFERERIRI
=] pLiii s /Ié\ !EE glé %
(Py =80.75%). M %2R (My = 44.66 i/

L Bl A 2 196 2 IR

W) FE R YL (M, = 55.31 /) 4R s .

ARG Py SOPIE R Ma ARG
M, BB T8 (Py: ,° = 182580, P <
0.001; Mp: Z=- 12.495, P <0.001; M: Z=
-0.371, P> 0.05) (F 2). PRz (a1
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A RECRBMIES, 2B EDE (1
=018, 4*=11.350, P < 0.001). %5 JEHH 7
i 2 R R A 2R (P B 35 0, A4 by 92.79%
(12 476/ 13 446); % pi 21 &0 2 i 2 R i
R MR E W, MR LA 23.10% (484/2 095).
PRI 55 o 7 A TD 4 ] P SR B 4
(m*m) AT A K 280 (o KT
REDAHEMIRE (m¥m > 1, k>0,
BERENM (K3,
2.3 R RN [ 4 58 R R A 3R I R R
Lt

MEHE PR PEAIAS R AE S CREE AR R ) 48
R RIS R AFAEE T, FEN A

(sex-bias) FHFERE fmifer (age-bias) HITETE .
FEGR (Py) « FHZE (M) FURYLSE
(M) ZEFRARGE TN R A RIA [ 408 4
PRI R 72 7 o A L b 6 D 2
IG5y 9] i T R R AR B MR

T 1 L R AR R 2R 1K) My ) R
(Margalef $850) i THEPE, (HMERD AR
MG ZE (P~ P2 FE (M) FUBRGLE (M)
BT HER (Py: x°=0.258, P>005; Mp: Z=
-0.087, P>0.05; M;: Z=-0593, P>0.05)
(R 4), WEHERT JFE R AR RIS Jaccard A
LIPE R % T N 0.31, FLBERAR. M ik i 2 i
1A% g A 25 (1 Jaccard AHABAIE 2%k J 9 0.65,

K2 ZHEERMERERERERST (2001 £ 2015 4)

Table2 Infestations of two major miteson the body of Mole Shrews (Anourosorex squamipes)
in Yunnan Province from 2001 to 2015
FhH W () AR (%) PRI JRGLRE ﬁ%%ﬂl_#%&%
Number of Number (ind)  Prevalence P Mean Mean Species richness
species M abundance Ma intensity M, of mites M;
£l Chigger mites 63 2095 27.01 6.02 22.29 8.11
Hi Gamasid mites 40 13 446 78.16 38.64 49.43 4.10
R4t Tota 103 15541 80.75 44.66 55.31 10.57
K3 RBEEFEE R AR 22 /] 5348 (2001 2 2015 4F)
Table3 Spatial distribution patter ns of dominant mite species on Mole Shrews
(Anourosorex sqguamipes) in Yunnan Province from 2001 to 2015
¥ s AT K &% %
e 8 g ASIARNKSH K AT
Dominant species of mites Meanm  Variance s’ K parameter of negative Patchiness index m*/m Distribution type
binomial distribution &
B R AT G 139 51.75 0.04 1.03 RE
Leptotrombidium densipunctatum Aggregated distribution
L2 75 3585 2212371 0.06 18.93 A
Dipolaelaps anourosorecis Aggregated distribution

R4 AFEHERERERERBIRG S (2001 F 2015 )

Table4

Infestations of different sexes of Mole Shrews (Anourosorex sguamipes)

with mitesin Yunnan Province from 2001 to 2015

PRF K YSi 1t Infestations of mites

g SEWREE K E i Examined
Sexs ~ opedesridiness o () Hapte Halt R ARCEL R
of Mites M; Number (ind) Constituent ratio C; Constituent ratio C; Prevalence Py Mean abundance M, Mean intensity M,
it Femae 9.23 251 72.13 80.01 57.76 49.54 61.87
HEtE Male 19.99 97 27.87 19.99 22.99 32.02 38.83
£rit Totd 10.57 348 100.00 100.00 0.81 44.66 54.95
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FEAC AR 5 5

K ERAE R R AR EIS My MM EE
TR R . R A SRR Py Ma
M, 2 T AR BAER(Py: X 2 = 0.027, P> 0.05;
Mp: Z= -0072, P>005; M: Z= - 0492,
P>0.05) (K 5). AN[FEJAFW4 R 2R AR g ph
J51) Jaccard AHABL T R &S h 0.17, AL IRAER,
I L79%IAEACLEE o S ) 4 15 6 il A 2 7 il
P Jaccard FHALAYE 240 J 4 0.28, FHALLE R
FLRHIK, AR 28%[HIAHABLEE «
3 Wik

BRI E T b2, HH 5 H RS
i, WWTAH, KR, FHb. 5o, AR
M5 2 P AE ST (¥ LAE 1999, #7155
2011 , AMHZEZEPRKREFES, E5ZFA
AL AR o< (T4 2005, FREE4
2016) . fEAEGiEhsr 25, FREME T &R
H Cinsectivora) CK{E#r 1982, Biffik%%
2011) . Wilson (2005) iU FL31404> & 4
i T RBCRET, KRR E S RAEME E
(Afrosoricida)  f8/%Z H (Erinaceomorpha)
g H (Soricomorpha) , %5 % il %I\ i
T H ISR 125 K1k, TR R AT
FL R BN E TR (GBS 1990) |
PRSI (MRS 2013) AR ZAaEE
fE CHHERRZE 2013) 45 )1 AN 51 .

£ 2001 % 2015 “F[FIP AR5 1 &
Flfi A 30 NE (), M 10 ANE TR 3R

3| 348 R JEs . 5 M (Rartus tanezumid
F IR W R CApodemus chevrieri ) F1 K 4k i
(Eothenomys miletus) “ERA/NEEE
F05E 2006 AH L, BTl R I A R R B 2 D,
i BATE 2= B 48 N 8 Wl e b A 5 A R 1)
NI ARSCTI S 30 B (T BRI
i U m A NA R IT AL, (H 2 4 HIs i
B, RRIEHEIRK (394 100 km?), 4 129 MR,
W, B LEY K E AT R AR .
AW FT M 348 R MR R RAE %€ ) 10
F 20 J& 103 #upi, PR FE, MM 2
PEAR S, U0 BA A0 R Tl 288 1 AR BB REIROK
ANEE ESH A EREA R, SASE R A
QU AL I BAVLAHE (Zhan et al. 2013,
Peng et al. 2015) . %5 J72 B XS i A 1R 58 KR B
RETT Be 5 HAS B (A R 1A O A FL R B,
FEAMER R RERER T ERMEYHE S T %
WAERE (P ALEEE 2007, Huang et al. 2013).
F R 5 H R R A, AR ) 1E
FER VAR, nlidd e UG 7 R 28 A A T
EBhWy, AL T A B T DA DA
JRCIREET TME R — B NEAAK (Huang et al.
2013), H I3 0 e i S AR SR R R M M gl =
MpFp 2 iEtE. b, ZFEAHIEHSE, A
WEM SRR E IR ZRE, EVZ MR,
A “SEMERE” 2F (FALEE 2007,
AN ) i B X 3k 1 il 28 20 R AR AR AF AR ROR 22 7
(Peng et al. 2015), ASCJF4H T RIR A X =/
B30 MNE (AT RSN A, RV A

R5 AFFERERERMERBIRG S (2001 F 2015 )

Table5 Infestations of different ages of Mole Shrews (Anourosorex squamipes)

with mitesin Yunnan Province from 2001 to 2015

gy IR K1 Examined fRF RSt i Infestations of mites
Ages ~ Spedesrichness 4y (1) taRLE Rt e FHLRE Y

of Mites M; Number (ind) Constituent ratio C; Constituent ratio C; Prevalence Py Mean abundance M Mean intensity M,
FAE Adult 5.2 323 92.82 90.27 74.71 46.45 57.70
A BRAE Minor 11.61 25 7.18 9.73 6.03 21.56 25.67
4it Tota 10.57 348 100.00 100.00 0.81 44.66 54.95
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J7iZ, X AT RN AR SRR R R AR 2
B DR E N RE 2 —,

AR E VIR E FE A M 2 R 1)
JiER %, ASCH Margalef 1850 (Mp) g 54
FERRRGR RS B, R JRE)
FhZ BEVERBRIEAL G-F 8500 2 2R HORHEY)
PRI G RAIN, HRMRELEWET M
VIRl B T, (HER R R YR 2 R
Fabrdbm T A, ULEBHTER DL B 2R,
F R PE (heterogeneity) B, ZHEMEm
TG 7 R R A R 11 R I R g R R
BARAEFEE M IEPMA (V= 0.18), HRXFAS
0} R R R (138 8 T BEAFAE — 8 FRJE I L A7 00
], ANEEH R M Bse S MM B R . A
A RS () R—ARRRESYE
PENEFERR, I8 H FH 0052 AN ] 5%
F, SRR R A R A AT S 0 2 A AR ) 1
AR RIETHEZ R — PR A

7E 2 #} 10 J& 63 FP &A1 8 B} 14 J& 40 Ff
Folifih, R AR S A R R R AR R AR
PG, R R D A A . IR B
W AR LE J R AN [ MR )3 2 R A, R
TR R RAR AW A A5, AL A
RATRe A KEMWEAR, T2 R R [ i de 4],
A L81E AR AT RER A W E G D . 5%
LRV 2 A B IR, "ReA T
HAAE# S (survival competition). ity & 1E
(intraspecific cooperation) 32 fic & 58 A1 R 4E
4R (204 2002, Penget al. 2016, Liuetal.
2019) . 324 A WA I3 5 41 26 W R 4 2 Wi b 75
WA 1 N S50 (I, 3 v o il 7 R Wl A
TR BEATFAE N B 2 OE T ik — D HF 50 FI R
e fF 63 Bl , st & R Ta
17 FO BB EE Ui 1 £ B RN 2 — (F
HiE 1988), TIRLFEW (1 H) FIZEmLr &
i (8 H) &% HUR P TEAARR A (B
& 2002). FHREENRRAZIEIX 3 PRI i,
PEINTE & B AR T AR e A7 AL 1 O T B —
5E IV AE AL o

AL R, R MR R 2 A
TE P ) i e R (i e, 12 AR ol A i A
TR G 7 0] im T HEVE AR B . MEPE
LR R AR R M 2 1) IR G o 1y T IR, X — &5 R
ANFEF 8250 (Morand et al. 2004, Peng et al.
2015) o 77 AR I 12 s R SRR L I R I S5 PR, T
RE & F R Bl — K — FERY 45 B - (mating
system) (523 1998), I 5 ¥ YR AR H B
(resource defense system) H—%{ (Greenwood
19800, RIMEMES A BE 5 7] T <5 A A ],
AR G R ARV O AR S 5 A BRI B 2 AL
2, MEVEAEEE T8 (HEE WA H0, X%
FEUE 5 A A R L2 RN N, G
LA G K. AR K HEarE,
WERRTE B S . I FI FLAEAERE R, A
THEERAEAIHFHREY, (R
AREHLEEN F LS 1999, HERR S
2013). Z IR (CGRih 1998, ¥ L4
1999, HIERKEE 2013), MR IRTERF4bH
AR FIL 2 N TEEREF IR E
BERAT R, MERR SRR T HER, I E S5
HK BRI T 5%, XnTae S E0ErEA
BT Zm, AAEIAED, i (K. Gauffre
S5 (2009) AKHN, Hra Y BRAE /N Y A B AT
RER I H Y, (AAE R REERIME R AR K
BUEA . ) m T B e AN TR B FOAS ) 4 1
LR R R R M R YR BAFE R 2 e, MiEE
TR MR S WA SAR DRSBTS A 2
AEACLBERE X A s A [ 4 16 i ) s 38 26 gl o
FAHAFEARAS, Bl SR AH U K. 23
MEPE R B R R, DL S BRI SR
o 22 e () SR KL 75 51 32 sh A TR ) FAS
[F A7 W8 B B AE SRR AN IR L 2 3R R
MAFRFERERA R, ARt R.

Z2 ¥ X W

Gauffre B, Petit E, Brodier S, et d. 2009. Sex-biased dispersa patterns
depend on the spatial scale in a social rodent. Proceedings of the
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