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Table 1 Mate choice of estrusfemales between familiar sibling and unfamiliar nonsibling
males in root voles ( Microtus oeconomus)
P#
Behavior measure Familiar sblings Unfamiliar nongblings
(Visting frequency) 40.3+4.6 36.8+4.4 ns
() (Visting duration) (9 1466.7 +£292. 3 1275.9+245. 4 ns
(Sniff/ lick frequency) 20.7+1.9 36.9+2.9 **
() (Sniff/lick duration) (9 135.0+16.9 238.5+24.7 **
() (Aggresdon duration) (9 15.2+3.6 22.9+3.2 ns
(Frequency of being mounted) 8.9+1.8 17.1+2.4 ns
( ) (Lordods duration) (S 31.6+8.6 177.2+26.1 *
() (Allogrooming duration) (S 463.6+76.9 309.1+45.1 ns
() (Sdf-grooming duration) (S 168.4+17.5 311.9+33.7 >
+ , 10 (Data are expressed as Mean+ SE, n=10)
# (# Wilcoxon Matched-pairs Test) ns (Not dgnificantly different) * P<0.05 **P<0.01
2
Table 2 Comparison of mating behavior of estrusfemale root voles ( Microtus oeconomus)
presented with unfamliar sibling and nonsibling males
P#
Behavior measure Unfamiliar sblings Unfamiliar nongblings
(Vidting frequency) 48.6+6.3 43.7+5.8 ns
() (Visting duration) (S 1502.3+219.3 1467.5+262. 1 ns
(Sniff/ lick frequency) 30.8+2.1 41.5+2.7 *
() (Sniff/lick duration) (S 260.9+28.7 337.3+34.2 *
() (Aggresdon duration) (9 24.2+3.3 23.5+3.7 ns
(Frequency of being mounted) 10.5+1.8 13.1+2.6 ns
() (Lordossfrequency) (9 52.2+7.2 156.8+23.5 *
() (Amicable duration) (9 375.6+49.4 285.1+42.8 ns
() (Sdf-grooming duration) (9 288.4+24.3 371.6+30.9 *x

+ , 10 (Data are expressed as Mean+ SE, n=10)

# (# Wilcoxon Matchedpairs TesDK1) ns (Not dgnificantly different) *P<0.05 **P<0.01
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3
Table 3 Comparison of mating behavior of estrousfemale root voles ( Microtus oeconomus)
presented with familiar sibling and non-sibling males

Behavior measure Familiar sblings Familiar nongblings P
(Vidting frequency) 34.8%+3.5 30.4%4.1 ns
() (visting duraion) (9 1546.1+189.3 1616. 8 +254. 2 ns
(Sniff/ lick frequency) 28.2+1.5 36.5+2.5 *
() (Sniff/lick duraion) (9 83.2+27.4 276.1+31.3 *
() (Aggresdon duraon) (S 11.6+2.6 15.4+2.8 ns
(Frequency of being mounted) 13.9+2.8 14.7+2.7 ns
( ) (Lordodsduraion) (S 27.3+4.9 227.4+26.5 *x
() (Amicable duraion) (S 493.1+56.5 426.7 +£54.2 ns
() (sdf-grooming duraion) (S 197.2+19.8 286.4+27.2 *
+ , 10 (Data are expressed as Mean+ SE, n=10)
# (# Wilcoxon Matched-pairs Test) ns (Not dgnificantly different) *P<0.05 **P<0.01
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(Grob et al. , 1998) ,
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3- 2 1
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1 MHC 1 ) 1 1
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(Abgtract)

KIN RECOGNITION AND MATE CHOICE IN ESTROUS FEMAL ES
ROOT VOL ES ( MICROTUS OECONOMUS)

ZHAO YaJdun ZHAO Xin-Quan L | Bao-Ming TAI| FaDao WAN G Ting-Zheng

( Ministry of Agriculture Key L aboratory for Agro-Biological Environmental Engineering,
China Agricultural University, Beijing 100083, China)
( Northwest Plateau I nstitute of Biology, Chinese Academy of Sciences, Xining 810001, China)
( Collegeof Life Sciences, Shannxi Normal University, Xi'an 710062, China)

The two mogt likely mechanisms for recognizing kin are recognition by phenotype maching, identifying
individuals as kin because of their genetic Smilarity , and recognition by asociation, cdassfying individuas as
kin because of previous direct familiarity with them. Hfects of kin recognition on maternal mate choice and
i nbreedi ng avoidance were examined in a laboratory colony of root voles ( Microtus oeconomus) , a generaly
polygynous gpecies. At weaning age (20 days) , sbling pups from each of 20 litters were removed from their
parents cage and reared together in a new cage for 5 days, then fostered apart until they were at least 60 days
of age at which agefemaesfirs comeinto estrus. Between 26 and 65 daysof age, i. e. , two days before mate
choice experiments began , females were asigned to one of 3 treatment groups: (1) females kept familiar with
their male sblings by being allowed to sniff them for 1 hour every other day; (2) femaes kept apart from their
male shlings; (3) femaes kept familiar with their male shlings and al familiarized with nonsbling males by
being able to sniff them for 1 hour every other day. At 67 daysof age, the mating preferences of estrusfemales
with repect to gbling and nondbling males were examined udng three different experiments in a Y-shaped
maze , each of which involved 30 animals divided into 10 groups. Femae behaviours measured included the
number of vigts to different males and their duration, frequency and duration of sniffing/licking, duration of
aggressive behavior , number of mountings, and the duration of lordoss, allogrooming, and self-grooming. The
Wilcoxon Matched-pairs Test was used to compare behavioral differencesin estrousfemalespresented with male
sblings and familiar/ non-familiar nongblings. In experiment 1, estrusfemales goent notably more time vigting,
mating and asociating with novel nongblings than familiar shlings. In experiment 2, estrus femaes showed
sgnificantly preferred novel nondblingsto unfamiliar sblings. In experiment 3, estrusfemales diplayed showed
a marked preference for familiar nong blings compared to familiar sblings. Estrusfemales preferentialy sniffed /
licked and groomed nonsblings over sblings in al three experiments. These results suggest that: (1) kin
recognition is primary mechanism of inbreeding avoidance in estrusfemale root voles; (2) memory of ashling s
sent may be a mechanism of gbling recognition by estrus femaes, and familiarity after weaning can reinforce
permanence of this memory; (3) post-coital familiarity may be a mechanism of maintaining i nbreedi ng avoi dance
in female root voles.

Key words Root vole ( Microtus oeconomus) , Estrusfemae, Mate choice, Kin recognition, Familiarization,
Avoidance of inbreeding, Polygyny
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