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Effect patterns of external factors on dispersal and movement in reed vole

populations
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Abstract: We studied the independent and interacting effects of external factors such as food. predation and interspecific
competition on the dispersal and moving distance of reed voles, Microtus fortis, using a 2 X 2 X 2 factorial experiment design
under the field enclosure from March to December in 2001. The striped field mouse , Apodemus agrarius, a sympatric species of
reed voles was regarded as a competitive species. Bird predators around the enclosures were observed and recorded every half
an hour during the 24 hours after each trapping session. Kinds and numbers of mammal predators were estimated according to
their trace or excrement. The minimum number of animals known to be alive was estimated as an index of population density
using the calendar of capture method. Voles who had been captured more than once in removing areas in the enclosures were
regarded as dispersers. Movement patterns were analyzed using the frequencies of short movement and long movement. The
results showed that the proportion of juvenile voles was 71. 0% and the proportion of male voles was 80.5% in all dispersers.
Trends in the dispersal of the vole were consistent to the variance of population density and recruitment in the voles. The
independent effects of food on the dispersal were significant, while those of predation were marginally significant. However the
effects of interspecific competition on dispersal were insignificant. The interacting effects of food, predation and interspecific
competition on the dispersal of the vole were not significant. The proportion of long distance movement in male voles was
larger than that in the females during trapping sessions and between trapping sessions. There were significant differences of the
proportion of long distance movement only in males between trapping sessions in different treatments. The effects of food on

long distance movement were both direct and indirect (via density). Protection from predation and interspecific competition did
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not show a consistent effect.
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Table 1 Dispersal rates and recruitment numbers for reed voles population under different treatments*
Treatments -¥-prP+C —-F+P+C +F+P+C —-F+P-C —F—-P-C +F—-P+C +F+P-C +F—-P—-C
Dispersal rates (%) 7.11(7) 2.32(3) 9.93(9) 5.42(4) 8. 48(7) 9.54(10) 4.69(8) 10.11(12)
Recruitment numbers  17.4 10. 4 14.8 12.3 18.4 22.6 20.7 27.0
* Numbers of disperser are in parentheses
X , s LM (X*=6.24,df =7.p =0.511),
LM (X*=6.87,df =7,p =0.433); s LM (X*=3.09,df =
7,p =0.876), LM (X*=16.53,df =7,p =0.021), s
LM C 2 s LM o
s LM o
LM, MNA ( <20 =20 ) 3 s .3 (joint
dependence) (  G= 134.6,df =14,p =0.0002), s LM (G=
17.314.,df =7,p =0.020),MNA LM (G=15.4,df =1.p =0.019), MNA
(G=199.836.df =T7,p =0.0003)., s 2 MANOVA
LM ( ) ( MNA) . + Table 2 MANOVAs for numbers of dispersers of reed voles
F+P+C +F—P+C  +F+P—C +F—p  Populations
S SS df MS F
~C . —F+P+C ~F—P+C . ouree / ?
—F+P—C —F—P—C LM ( 3) Corrected Model 3.000% 7 0.429 2.153 0. 040
S LM R +F Intercept 14.000 1 14.000 70.326 0.000
LpacC LF4P_C CAF_P4C LF_p Food (F) 1.446 1 1.446 7.266  0.008
Predation(P) 0. 643 1 0. 643 3.229  0.074
—C .—F+P+C —F+P—C s —F—P+ .
Interspecific 161 1 0161 0.807 0370
C —F—P—C LM C 3 s Competition(IC) ’ ’ : ’
LM ) X PXF 0.179 1 0.179  0.090  0.765
3 X ICXF 0. 000 1 0. 000 0. 000 1. 000
. X PXIC 0. 446 1 0. 446 2.243 0.136
(food limitation hypothesis)* » y
. . 0. 286 1 0. 286 1. 435 0.232
(social subordination) Lzs s FXPXIC >
, Myers Krebs Error 43.000 216 0.199
i _ Total 60.000 224
s (Microtus pennsylvanicus) Corrected Total 46.000 223

) (M. ochrogaster)
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—F—P+C 0.27(8) 0.16(5) 0.45(5) 0.23(11)
—F—P—C 0.33(7) 0.10(4) 0.48(4) 0.29C10) 2
Fig. 2 The proportion of long distance movement of male reed voles
Numbers in parentheses are sample sizes
in trapping session in food treatments
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