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The Effects of Silver Fox Odor on Behaviours of Root Voles

WANG Zhen-Long',LIU Ji-Ke* (1. Department of BiologyQufu Normal UniversityQufu 273165, Chinas
2. Life Science Institute,Zhejiang University s Hanzhou 310012 .,China). Acta Ecologica Sinica. 2002,22(4) :554~558.
Abstract : Predation has long been implicated as a major selective force in the evolution of several morpho-
logical and behavioural characteristics of animals. This study aims to determine experimentally how indirect
cues of predator affect the copulatory behaviour and social behaviour of root voles , Microtus oeconomus. We
predict that changed mating behaviour presented with silver fox,Vulpes oulpes predation risk occur in root
voles. Further,we discuss the possible ultimate and proximate cause behind it.

We carried out the study at Northwest Plateau Institute of Biology.Chinese Academy of Science,dur-
ing April~May 1997. We caught voles and Silver fox for experiment in the site of Haibei Alphine Meadow
Ecosystem Research Station of Chinese Academy of Science which located northwest Qinghai-Tibet Plateau
with 37°29' ~37°45'N,101°12' ~101°23'E.

The animals were housed in clear plastic cages (29cm X 19cm X 13cm) and maintained in a 12 ¢ 12h
light/dark photoperiod and in 2041 C temperature.

We carried out experiments in two main arenas situated indoors. The arenas were made of Plexiglas.,
each one was measured 40cm X 40cm X 40cm.

The study consisted of 34 (17 experimental and 17 control) experiments with female-male pairs of
voles. We examined copulatory behaviour and social behaviour (the frequency and amount of food eaten in
grams) during the study. Then we transferred the voles pairs to breeding cages where the breeding experi-
ments continued. We offered water,Purina rabbit chow.and carrot to the voles adlibitum throughout the
experiment.

We sprayed the sawdust in the experimental arenas with predator odor daily during the study. The
odor was a filtered dilution of urine and feces of silver fox. There are four male silver foxes used in this
study. We sprayed the control arenas daily with distilled water.

We observed the pairs in behaviour arenas to study the effects of silver fox odor on the behavior of
voles. Each behavior observation lasted for 40 minute. We recorded the following activates (as in Esa and

Ylonen, 1995) : general activate, amicable interactions, aggressive behaviour, self-grooming, investigating
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behaviour,and copulatory behaviour (as in Dewsbury and Hartung,1982) :including mount,intromission,
thrust and ejaculatory of each ejaculatory series. We counted the frequencies and total time of all variables.
The patterns of copulatory behaviour of different species of microtine rodents are extremely diverse.
The origins and functions of this diversity are relative to the social organization. Root vole displayed pat-
terns # 11 (no lock, thrusting,multiple intromissions and multiple ejaculated,but sometimes multiple in-
tromissions need not precede multiple ejaculated). We found that the root voles significantly lowered the
proportion of the copulation after being exposed to silver fox odor. Comparing with the control.the fre-
quency and total time aggressive behaviours in females and self-grooming in either of sexes decreased sig-
nificantly (P<C0. 05). While the total time of investigation increase significantly in females (P2<C0.01).
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Table 1 Whitney-Mann U tests for the frequencies (M £ 1SE) of root vole behaviours under silver fox odor*
Females Males
Behavioural variables &l r
Silver fox odor Control Silver fox odor Control
. 94+8. 2.54+4. . 18+7.40 .38+5.10
] N 88.9448.76 82.5444.61 0. 892 81.1847.4 86.3845.1 0.182
General activity an an an an
.65+25.52  46.2946.5 . 6540. . 3840. 6¢
' ' 115. 65+25.5 16.2946.53 0.038 1. 6540. 87 1. 3840. 64 0.812
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. 65+6. .38+ 3. 5.71+09. . 0845,
o 22.65+6.19 26.3843.78 0.114 85.7149.12 70. 08+5. 62 0. 304
Investigating 17 an an an
16.59+4.10 11.29+1.96 0.557 15.35+3. 88 11.42+1.93 0.812
Amicable behaviour an an oY an an '
4.59+1.65 12.92+1.35 6.65+1. 37 17.13+2.13
. 0.013 0. 000
Self-grooming an 17) 17) (17)
* Sample sizes are given in parentheses
2 (s)(M+1SE)  Whitney-Mann U *

Table 2 Whitney-Mann U tests for the accumulated time (s) (M £ 1SE) of root vole behaviours under silver fox odor *

Females Males
Behavioural variables Silver fox odor Control r Silver fox odor Control r
2040.24461.53 2083. 75440. 42 0.563 1805.59+77.19 1750.46+62. 21 0. 865
General activity an an an an
) A1, 5 & ¢ ) .
Aggressive behaviour 172. 9(4]?)42. 68 41. )(4]?)6 51 0. 026 2. )?ﬁi 63 2. 85(%:{71 48 0.973
5 S 47, 53+ 4 . S
vestigating 51. 9%]1;1.). 77 37. 9(6]?#).). 38 0.812 347. .)(3]4?)49. 38 181. 9(2]4;328. 59 0. 009
- - - - .
Amierble belion: 115. 7(6;?)32. 57 37. 2(0;;)9. 88 0. 326 123. 2(4;?)33. 56 38. O(Olﬂ?)']. 42 0.474
38.35417.02 126.21+18.53 003 70.94417.99 168.63+22.66 0.017
Self-grooming (17) (17) 17) (17)
* Sample sizes are given in parentheses
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