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The odor recogn ition of cross-fostered fanale root vole (M icrotus oecono-

mus) tomale’ urine
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Abstract: The laboratory population, which include sibling reared together (SRT) , non-sibling reared together (NRT) ,
sibling reared gpart (SRA), and non-sibling reared gpart (NSRA) , was founded by cross-fostering method W e assessed
behavioral regponses of fanale root wles o urine odors fran familiar and unfamiliar kin and non-kin t investigate mechar
nisnsof sibling recognition by odor cues The results showed that (1) The gpproach latency of female root woleswas sig-
nificantly shorter to male RT than t NRT (P <0.01). Therewere no differences in visit duration (P >0. 05) and siff
duration (P >0.05) betveen RT and NSRT, regpectively (2) The behavioral regponses of fanales o urine odors fram
male SRA and NRA indicated that they had no bias o the odor of SRA or NRA. The differences in gpproach latency,
visit duration and sniff duration betveen SRT and SRA were insignificant (P >0.05). (3) Therewere insignificant differ-
ences in all behavioral patterns, which include goproach latency, visit and sniff duration, by females in regponse to male
NRT and NSRA (P >0.05). (4) There was significant difference in gpproach latency betveen RT and RA (P <
0.05). The differences in visit and sniff duration betveen SRT and RA were insignificant (P >0.05). In conclusion, at
80 ages in days, famale wlesadopt amultiple pattern of mechanisn for sibling recognition, which included both asociation
and phenotype matching
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Table1l Behavioral reponses o male sibling and non-sibling reared together by fanale wles (mean + SE)

z P
Behavioral variable RT NRT Z-value P-value
Approach latency (s/10 mins) 8.98+3.41 42.52 +7.98 - 3.176 0.001
Visit duration (s/10 mins) 455.17 +33. 46 440.50 +£19. 77 -0.832 0.436
Shiff/ lick duration (/10 mins) 24.49 +4.55 24.29 +5. 82 - 0.454 0.684

M ann‘W hitney ; n=10

MannW hitney U-test Sample size n=10; RT:. Siblings reared together;, NRT: Non-sbling reared together

2

( t )

Table 2 Behavioral regoonses 1o male siblings and non-siblings reaed gpart by famale wles (mean * SE)

Z P
Behavioral variable KA NRA Z-value P-value
Approach latency (s/10 mins) 65. 95 +18. 06 67.59 +13.55 - 0.302 0.796
Vst duration (s/10 mins) 417.30 £27.85 382.87 £29. 20 - 0.832 0. 436
Sniff/ lick duration (s/10 mins) 44.62 +£11.43 28.11+7.21 - 1.285 0.218

M ann‘W hitney ; : n=10

MannWhitney U-test Sample size n=10; SRA: Siblings reared gpartt NSRA: Non-sbling reared goart
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Fig 2 Behavioral reponses of fenale wles to male non-sibling
reared gpart (NSRA) and together (NSRT). AL: Approach laten-
cy, VD: Vist duration; : Sniff duration

(Alexander, 1979; Holmes and Sheman, 1982;
B laustein, 1983; Waldman et al., 1988; Bamard,
1990)

500
400
300
200
100

0

—_—

A 18] Time (s/10 min)

B R R
HEWARH AL UiRIRTE VD WRERRIE SD
fTh1845 Behavioral index
DOREFAK SRR WEEFM SRT

3
Fig 3 Behavioral reponsesof fanale wles to male sibling reared a
part (SRA) and together (RT). AL: Approach latency, VD: Visit
duration; : Sniff duration

(Reeve, 1989; Sher-
man et al. , 1997)

, NRT

NRA

, , 80



162 27
(mosaic signal) ,
: , (Johnston, 2000) ,
, RT
NRT )
(1)), , 80 :
, : (
80 , ) ,
(Beecher, 1988;
KA RT Reeve, 1989; Sheman et al., 1997) ,
, 80 , )
RA NRA (Ferkin
( 2), and Rutka, 1990; Sera and Gaines, 1994; Berger et
, 80 , al., 1997, Paz Y Miio and TangM artinez, 1999;
Tai et al., 2000) (
, , 1982; Lambin et al., 1992; ms 1995;
, 80 : Gundersen and Anderassen; 1998)
: ( , 2002, 2003) ,
, , (Sheman et al., 1997) , ,
: : : ( )
(Dobon, 1982; Dewvsbury, 1988; Fer-
, kin et al., 1992; Faulkes and Bennett, 2001) ,
, , (Potts et al., 1991;
Hoogland, 1995; Pusy and Wolf, 1996) ,
(Zhao et al., 1999; ,
1999, 2002) (M . brandtii) (Ryan and
( Lacy, 2003)
, 2005) , ,
, , (M . Arvalis)
1 : :
( , 2004) (Lambin and M athers,
, 1997): (Clethrionanys glareolus)
( Ferkin, 2001; Johnstbon, ,
2003) ,

(Goman, 1976; Snith et al., 2001)



163

(Kruczek, 1998) ,

(M ajor Histocompatibility Com-
4 5
MHC I R I | R

plex, MHC)

MHC (Brown and Eklund,

1994; Jordan and Bruford, 1998) ,
(M us damesticus) ,
MHC )
MHC
(Potts et al., 1991; Manning et al. ,
1992; Wedekind et al. , 1996; Eklund, 1997; Penn
and Potts, 1998) ,

3

(M ateo, 2003)
encounters) ,

(dyadic

(odor perception)
(M ateo,
2002) ,

Alexander R D. 1979 Damvinisn and Human Affairs Seattle Univer-
sity of W ashington Press

Bamard CJ 1990. Kin recognition: problems progects and the evo-
lution of discrimination systens Advances in the Study of B ehavior,
19: 29- 81

BeecherM D. 1988 Kin recognition in birds Behavior Genetics, 18:
465 - 482

Berger PJ, NegusN C, DayM. 1997. Reocognition of kin and awidance
of inbreeding in the montane wole, M icrotus montanus J M amm,

78: 1182 - 1186

Blaustein A R, 1983 Kin recognition mechanisns phenotypic matching
or recognition alleles? American Naturalist, 121: 749 - 754

Browvn JL, EklundA. 1994 Kin recognition and themajor histocampat-
ibility canplex: an integrative reviev. Am Nat, 143: 435 - 461

Denvsbury D A. 1988 Kin dicrimination and reproductive behavior in
murid rodents B ehavior Genetics, 18: 525 - 536

Dobn F'S 1982 Campetition for mates and predominant juvenile male
digpersal inmanmals Anim Behav, 30: 1183 - 1192

Eklund A. 1997. The effect of early experience on MHC-based mate
preferences in tvo B10.W strainsof mice (M us danesticus). B ehav-
ior Genetics, 27: 223 - 229,

FaulkesC G, BennettN C 2001 Family values groups dynamics and
cial control of reproduction in African mole-rats Trends in Ecology
and Evolution, 16: 184 - 190

FerkinM H. 2001 The regponse of individuals to overmarksof conge-
cifics differs betveen to gecies of micmotine rodents In:
Marchlevskakoj A, Lepri J J, Muller-Schwarze D eds Cheamical
Cammunication in Vertebrates9. New York: Kluwer Academic/Ple-
num Publishers, 343 - 346

FerkinM H, Rutka T F 1990, Mechanisns of sblingrecognition in
meadow wles Can J Zool, 68: 609 - 613

FerkinM H, TamarinR H, Pugh SR 1992 Cryptic relatednessand the
opportunity for kin recognitionin microtine rodents Oikos, 63: 328
- 332

GomanM L. 1976 A mechanisn for individual recognition by odour in
Herpestes auropunctatus (Camivora: V iverridag). Anim Behay, 24
141 - 145

Gunderseen G, AnderassenH P 1998 Causesand consequencesof natal
digpersal in root wles, M icrotus oeconanus Anim Behav, 56: 1355
- 1366

Hepper P G (ED). 1991 Kin Recognition Cambridge Cambridge U-
niversity Press

Heth G, Todrank J, Johnson R E 1998 Kin recognition in golden han-
sters evidence for phenotype matching Anim Behav, 56: 409 -
417.

HolmesW G 1986 Kin recognition by phenotype matching in female
Belding' s ground squirrels Anim Behav, 34: 38 - 47.

HomesW G 1995 The ontogeny of littemate preferences in juvenile
oolden mantled ground squirrel:  effect of rearing and relatedness
Anim Behav, 50: 309 - 322

HomesW G, Sheman PW. 1982 The oniogeny of kin recognition in
o geciesof ground quirrels American Zoologist, 22: 491 - 517.

Hoogland JL. 1995 The Black-tailed PrairieDog Social L ife of aBur-
rovingmammal Chicago, lllinois University of Chicago Press

mMsRA. 1990 Deteminantsof natal digersal and ace use in thegrey-
sided wole, Clethrionamys rufocanus a combined laboratory and field
experiment Oikos, 57: 106 - 113

Johnson R E 2000 Chemical canmunication and pheromones the
types of signals and the le of the vanemnasal systen.  In: Finger T
E, SilverW L, Restrepo D eds The Neurobiology of Taste and
Snell 2nd ed New York: John Wiley and Sons Inc , 101 -
127.

Johnson R E 2003 Chamical canmunication in rodents from phero-
mones o individual recogniton J Mammal, 84 (4): 1141 -
1162

JordanW C, BrufordM W. 1998 Newv pergectiveson mate choice and
theMHC Heredity, 81: 127 - 133



164

27

Kareen AM, Bamard CJ 1982 The mportance of kinship and famili-
arity in social interactions betveen mice Anim Behav, 30: 594 -
601

Kruczek M. 1998 Famale bank woles (Clethrionanys glareolus) recogni-
tion: preference for the stud male Behav Proc, 43: 229 - 237.

Lanbin X, Krebs C J, Soott B. 1992 acing system of tundra wole
(M icrotus oeconanus) during the breeding seaon in Canada’ swest-
em Arctic CanJ Zool, 70: 2068 - 2072

Lambin X, MathersC. 1997. Dissipation of kin discrimination in Orkney
wolesM icrotus arvalis orcadensis  a laboratory study. Ann Zool Fen-
nici, 34: 23- 30

LinL, ZhangL.2005.Meamory and recognition of congecific odors in
Brandt’ s wle. Acta Theriologica Sinica, 25 (1): 52 - 56 (in
Chinese)

Manning C J, Wakeland E K, PottsW K 1992 Cammunal nesting pat-
terns in mice implicateMHC genes in kin recognition Nature, 360
(6404) : 581 - 583

Mateo JM. 2002 Kin-recognition abilities and nepotisn as a function of
ciality ProcR SocLond B, 269: 721 - 727.

Mateo JM. 2003 Kin recognition in ground squirrels and other rodents
JMamm, 84 (4): 1163 - 1181

Mateo JM, Johnsibon R E 2003 Kin recognition by elf-referent pheno-
type matching weighing the evidence Anim Cogn, 6: 73 - 76

Paz Y Miip G, TangMartinezZ 1999, Social interactions, crossfoste-
ring, and sibling recognition in prairie wles, M icrotus ochrogaster
CanJ Zool, 77: 1631 - 1636

Penn D, Potts W. 1998 MHC-disasortative mating preferences re-
versed by cross-fostering ProcR ScoLond B Biol Sci, 265 (1403):
1229 - 306

Porter R H. 1986 Chanmical signals and kin recognition in giny mice
(Acanys cahirinus). In: Duvall D, Muller-Schwarze D, Silverstein
R M eds Chanical Signals inVertebrates, Vol 4 New York: Ple-
num, 397 - 411

PottsW K, ManningC J, Wakeland E K 1991 M ating pattems in sam-
inatural populations of mice influenced by MHC genotype Nature,
352 (6336): 619 - 621

Pusy A, WolfM. 1996. Inbreeding awidance in animals Trends in E-
cology and Evolution, 11: 201 - 206

Reeve H K 1989 The ewlution of congecific acceptance thresholds
American Naturalist, 133: 407 - 435

Ryan K K, Lacy R C 2003 Monogamousmale mice bias behaviour to-
wards females according © very snall differences in kinship. Anim
Behav, 65 379 - 384

SeraW E, GainesM S 1994 The effect of relatedness on gacing be-
havior and fitness of fenale prairie wles Ecology, 75: 1560 -
1566

Sheman PW, Reeve H K, PfennigD W. 1997. Recognition systans
In: KrebsJ R, DaviesN B eds, Behavioural ecology: an evolution-
ary goproach Oxford, United Kingdom: B lackwell Scientific Publica-
tions, 69 - 96

Snith T E, TomlinonA J, M lotkieviczJA, AbbottD H. 2001 Female
mamoset monkeys (Callithrix jaccus) can be identified from the

chemical composition of their scent marks Chenical Sensss, 26:
449 - 458

unL, Mller-Schwarze D. 1997. Sibling recognition in the beaver. a
field test for phenotype matching Anim Behav, 54: 493 - 502

N P, Zhao Y J, Zhao X Q. 2004. Sexual dimomphisn of odoural dis-
crimination in root wles Acta Theriologica Sinica, 24 (4): 315 -
321 (iin Chines)

N R Y, Zheng SW, CuiR X. 1982 Hame range of the root wle, M i-
crotus oeconanus  Acta Theriologica Sinica, 2 (2): 219 - 232
(in Chinese)

NP, Zhao Y J, Zhao X Q, Xu SX, LiBM, 2005 Kin recogni-
tion in crossfortored colonies of root vole (M icrotus oeconamus) :
Male Regponse to turine odor of female sblings Zoological Re
sarch, 26 (5): 460 - 466

Tai FD, Wang T Z, Zhao Y Z 2000. Inbreeding awidance and mate
choice in the mandarin wle (M icrotus mandarinus) ? Can J Zool,
78: 2119 - 2125

Todrank J, Heth G, Johnson R E 1998 Kin recognition in golden ham-
sters evidence for kinship odours Anim Behav, 55: 377 - 386

Waldnan B, Frumhoff PC, Sheman PW. 1988 Problemsof kin recog
nition Trends in Ecology and Evolution, 3: 8- 13

W edekind C, ChepuisatM, MacasE, R licke T 1996 Non-randam fer-
tilization inmice correlateswith theMHC and something else Hered-
ity, 77: 400 - 409

Zhao Y J, FangJM, Sun R Y. 1999 Fanmiliarity and mate choice in
root wles (M icrotus oeconanus). Acta Theriologica Sinica, 19
(4): 288 - 297.

Zhao Y J, Tai FD, WangT Z, Zhao X Q, LiBM. 2002 Effectsof the
familiarity on mate choice and mate recognition inM icrotusmandari-
mus andM. oeconanmus Acta Zool Sinica, 48 (2): 167 - 174
(in Chinese)

Zhao Y J, SunR Y, FangJM, LiBM, Zhao X Q. 2003 Preferences
of pubescent famales for dominants vs subordinates in root wles Ac
ta Zool Sin, 49 (3): 303 - 309 (in Chines)

, , . 2004
, 24 (4): 315- 321

) ) , , . 2005
, 26 (5):
460 - 466,
, . . 1982 . 2
(2): 219- 232
, . 2005
, 25 (1): 52-56
. 1999
) ) , , . 2002
, 48 (2): 167 -
174
, , , , . 2003
, 49 (3): 303
- 309



