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Effects of population density on demography and ndividual cor ticosterone

level dur ng breedng period n root voles (M icrotus oeconomus)
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Abstract: The proximate causation of density-dependence is not clear © far Social stressmay be related o density-de-
pendence To examine this hypothesis we experimentally investigated the effects of population density on demogrgphy and
individual corticosterone levels during the breeding period in ot wles (M icrotus oeconanus). W e established replicate
oot wole populations at high and low densities in 4 field enclosures (50 m x30 m) at the Haibei Research Station of A lpine
M eadov Ecosystan, the Chinese A cadeny of Sciences, and tested the effects of population density on recruitment rate,
aurvival rate, and rate of population change, aswell ason individuals corticosterone level The results showed that high
density caused a lower rate of recruitment and a rate of population change  Significant linear regression relationship betveen
the rate of population change, the rate of recruiment and founder number regectively were found However, urvival rate
of founders or offpring were not different betveen high and low densities In addition, under high density conditions root
wles exhibited an increase in corticosterone level and gleen index W e conclude that the rate of recruitment and rates of
change in population is density-dependent, which isonly induced by founder numbers The density dependence is related
o cial stress reponses of individuals The scial stressmay be a proximate causation © induce density dependence in
population of ot woles
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Table1 Trapability (%) of enclosed population of root wole in different density treaments
W eeks
Density treaments 1 3 5 7 M ean
Low density plopulation 1 100. 00 70. 00 60. 00 66. 67 76.17
Low density pzopulation ) 85. 71 80. 00 93.75 66. 67 81.53
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2 80. 95 73.21 85. 71 54. 05 73.48

High density population 2




0.37, P =0.604) 5

138 28
t+1 o JEREEF Low densi
ty

' PRl < PRI High density
5O T

t 22 50 ¢
QV
t-1 E\:é 40 |
& g -
N /dt =N, § g 20t
: mg ol
r=1/T In (N, + T/N,) N, t : 0 . , X \ . .
0 1 3 5 7 9
T ! 2 oG i Weeks
o 2 R
, éi: 50 °\§\
In , , Q\;
1 5% 40 |
¢ ¢ ﬂg 30}
2w
I
(repeated ANOVA 9 '“E op T, |
- o S ke 4 i i i
0 1 3 5 7 9
(tvo-way ANOVA) M Wecks
< * {EHEE Low densi
g Z(s) [ e - ﬁﬁﬁ}ﬁzhd:fi{y
ES wl|
2235t
2 e
2.1 ﬁg.g 20
g3 15)
’ SEW0f
( 1a F,, =22.03, P =0.043) "“E st
Y )
( 0 ) ! ) 0 1 3 5 7 9
5 ( 60 /0.15 hm", JAl Weeks
12 /0.15 hm’), 9
1 a) b) c)
1 2
) (ME+SE). 0 , 1 9

( 54.5 /0.15 hm’,

31 /0.15hm’), , Fig 1 Minimum nunber alive (ME + SE ) of population a) ,
founder b) and offgpring c) in the wo density treaments for oot
woles 0 week indicates the point when experimental populationswere

( 1b) established experimental inside enclosures 1 - 9 weeks indicate the
’ ’ period of the experiment o be carried out
4 ( 19.5 /
0.15 hm?, 5.5 /0.15 hm®), 2.2
(Fi, =209.12, P =

0. 005) )

3, 1 ( 2), (F1,2 =
5 , 13.23, P =0.068)

(F., =0.23, P =0.679)



139

2
(F,, =41.95, P =0.023) 0. 029) (
131 ns (E#¥¥ Founders) ) (Rz =0.08, Fi
121 e (4% Offpring) =1.60, P =0.222) ,
s 11} 0. .
510 005}
’ 0.04 +
«E 091 §° 003
¥ 08+ S 002}
ﬁ 07} ; 0-0(1):
06 001}
= i
05— . . A : # -_g-g
1 3 5 7 9 ! . ) . ‘ .
J& Weeks Ty 3 m 5 7 9
{5 HE - BB Low density-Found Weeks
- Eﬁ-%ﬁzmm%-ﬁm GBS Low density; o AFHEBE High density
e - F4R Low density—Offspring
-o- BGHBE - TR High density-Offspring ,
2 2 ME %
(P <0.01).
SE). ns ,
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Fig 6 Plasna oorticosterone concentration (ME +SE) of founders in 2
densty treaments for oot wles * ANOVA showved a significant effect
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