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Analysis on aggressive levels and behavior poymor phism o root voles in seasonal

fluctuating populations under the interaction between predation and food availability

. 1,2 . 1, * . 3 . -1 . . . . .

NIE Hai-Yan ' “ ,LIU Ji-Ke , SJ JiarAng , BIAN Jiang Hui (1. Cdllege o Life Sdence, Zhgiang University , Hangzhou 310012,
China; 2. Life Sdence and Techndogy Colege, Central South Forestry University , Changsha 410004, China; 3. Northwest Plateau Ingtitute d Bidogy , Chinese
Academy d Sdences, Xining 810001, China) . Acta Ecologica Sinica,2006,26(7) :2139 2147.

Abgract : The relaionship between aggresson levd and fluctuating phase of population dengty of root voles, Micratus oeconomus,
was sudied under different predation and food treatments, predator- access and food supplemented ( + P, + F) , predator- excl uded
andfood supplemented ( - P, + F) , predator-excluded and rorrsupplemented (- P, - F) , and predator-access and norr
supplemented (+ P, - F). The aggressve behaviors observed in the sudy were threat , atack , chase , wrestle and retreat. The
sumof the acoounts of three aggressve behaviors, threat , atack and chase, was ddfined as aggressve acoount , which stood for
aggresson level of the population. The individuds that showed active threat , attack, and chase behavior were defined as
aggressve individudss.

The resuits showed that the proportions of aggressive individua s were variable during dfferent fluctuating phases in the four
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populations. The proportions of aggressve individuas during increase and peak phases were dgnificantly higher than those in
decline phase under dl treatments except that of females under - P, - F treatment. During the whole fluctuating periods, the
average counts o threat , attack and wrestle in every trgpping sesson under dl treatmentswere dl sgnificantly postively correlated
with population dendty. In generd , experimentd data from al root vole populations were cond gent with whet was predicted by
Chitty’ s polynorphic behavior hypothess. The experimenta results tedtified our gpecific hypothes's: aggressve behavior selection,
which was mediated by the interaction of predeation and food availahility as externd factors, was the main interna regulating factor
in seasond fluctuating populations of arviooline rodents.

Key wor ds:aggressve behavior ; behavior polynorphism; predation; food; root vole; Microtus oeconomus
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Kreb Hofmann ! Fg.1 Popuaton densty of root wles under different food and predation
3) treatments
+F: Food supplemented; - F: No supplemented
food; + P: Predators access; - P: Predators excluded ;
2.1 the same below
4 ( 1), IP<PP>DP
-P,+F IP 32.17 /0.3hnf ,PP  47.10 /0.3hnf DP 30.00 /0.3hnf; - P, -F
3 26.33 /0.3hnf ,41.88 /0.3t 25.17 /0.3hmi; +P,+F
: 21.43 /0.3hnt 27.75 /0.3t 19.00 /O.3hnT; +P,- F 3
16.75 /0.3hnf 24.00 /0.3hnf  10.44 /0.3hnf 4 3 ,

ANOVA - P, -F F=12.58097,d =15,p=0.00062; - P, + F F=
8.514354 ,d =9,p=0.008405; + P, + F F=8.891438 ,d =17,p=0.00227 ; +P, - F F =26.54517,
d =17 ,p=5.9E06 4 3

1 () ( /0.3hnP) (M +1SE)
Table1 Huctuation phases (Weeks) and densities (M + 1SE) of root vole populations (Ind. /0. 3hm?) under different predation and food treatments
IP PP DP
Trestments . . . . . . . . .
Trgpping 90N Dendty Trapping L£s3on Dengty Trapping 30N Dengty
32.17+5.71 47.10+3.38 30.00+9.42
-P,+F 1-6 (25 40) 716 43 51) 17-20 (21 40)
26.33+3.88 41.88+2.36 25.17+9.75
-P, -F 1-6 (23 ) 14 (38 46) 1520 (O 30)
21.43+2.44 27.75+1.58 19.00+7.25
+P,+F 1-7 (s 24) 815 24 30) 16-20 (10 21)
16.75+1.86 24.00£1.00 10.44£4.28
+P, - F 1-12 (15 20) 1315 @1 29 16-20 5 16)
* |P= ,Increase phase; PP = ,Peak phase; DP = ,Decline phase; ,Numbers in parentheses are
varidion range
4 , - P,+F > - P,

“F  >+P,+F >+P,-F PP, - P, +F (47.20  /0.3hnt) :
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+P,- F (24.00 /0.3hnt) ., -P,-F (41.88 /0.3nnf) +P,+F (27.75 /
0. 3hn) P4 PP, DP,- P, +F
32.17 /0.3mnf ,- P, - F 26.33 /0.3t ,+P,+F 21.43 /0.3t ,+P,- F
16.75 /0. 3hnt DP 4 IP PP, -P,+F 30.00
/0.3hm ,- P, - F 25.17 /0.3hnt ,+P,+F 19.00 /0.3mnf, +P,-F
10.44 /0. 3hnt
2.2
[19]
4 , -P,-F IP DP , DP
P PP( 2 - P,+F -P,-F +P,+F ,
IP> PP>DP; +P,- F , PP> IP>DP
( 2 .- P,+F +P,+F IP>PP>DP,+P,- F
PP>IP>DP, -P,-F PP>DP> IP
2 (%)

Table2 Proportions (%) o aggressive and non-aggressive individualsfor root voe populations in different fluctuating phases under predation and food

treatments
Males Females
Treatments Huctuating phase Aggressve individud Non-aggressve Aggressve indvidua Non-aggressve
proportions individud proportions proportions individud proportions
IP 50.00 (14) 50.00 (14) 33.30 (6) 66.70 (6)
-P,+F PP 12.50 (8) 87.50 (8) 20.00 (5) 80.00 (5)
DP 10.00 (10) 90.00 (10) 9.10 (12) 90.90 (11)
P 37.50 (8) 62.50 (8) 0.00 (4 100.00 (4)
-P,-F PP 20.00 (5) 80.00 (5) 12.50 (8) 87.50 (8)
DP 8.33 (12 91.67 (12) 9.09 (11) 90.91 (11)
P 50.00 (20) 50.00 (20) 36.36 (22) 63.64 (22)
+P,+F PP 25.00 (16) 75.00 (16) 31.03 (29) 68.97 (29)
DP 20.83 (24) 79.17 (24) 10.00 (10) 90.00 (10)
P 41.67 (12) 58.33 (12) 40.00 (10) 60.00 (10)
+P, - F PP 50.00 (16) 50.00 (16) 57.14 (7) 42.86 (7)
DP 11.11 (9) 88.89 (9) 10.00 (10) 90.00 (10)
* |P= ,Increase phase; PP = ,Peak phase; DP= ,Decline phase; ,The number in parenthessis sanple dze
: ( 2 x* 3

, (- P,+F X% =54.789 ,d =
2,p=0.01;+P,+F  X°=22.89%6,d=2,p=0.01;+P,- F  X°=37.233,d=2,p=0.01;- P, - F
X%=25.170 ,d =2 ,p=0.01)
4 3 , (
2) (-P,+F  X?=17.842,d =2,p=
0.01;+P,+F X2=20.296,d =2,p=0.01; +P,- F X?=49.59 ,d =2,p=0.01;- P, - F X
=12.502,,d =2,p=0.01)
2.3
4 5
( 3 +P,+F , (r=0.7983, p=0.010, df =7)
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, (r=0.7457, p=0.025, & =7)
, (r=0.4131, p=0.400, o =7)

- P,+F
(r=0.8057, p=0.050, d =

(r=0.2227, p=0.700, o =4)

4)

(r=0.6374, p=0.050, d =7)
(r=0.0410, p=0.800, & =7)

(r=0.7842, p=0.050, o =4) ,

(r=0.8081, p=0.050, o =4)
(r=0.3467, p=0.500, o =4)
+P|_F )

(r=0.9889, p=0.01, o =2) , (r=0.9347, p=0.020, & =2) (r=0.7714, p=
0.050, of =2) , (r=0.3843, p=0.400, o =2) (r=0.2905,
p=0.500,d‘:2) -P, -F , (r:0.8727,p=0.010,
o =3) . (r=0.6998, p=0.050, o =3) (r=0.5587, p=0.050,
o =3) (r=0.5048, p=0.050, of =3) (r=0.6246, p=0.050, o =3)
3 ( /10min) ( /0.3hn?)
Table 3 Male aggressive behavior variables (bout/10min) and population density (Ind. /0. 3hm?) under predation and food treatments
+P,+F
Population densty
Behavior variables 24 23 28 27 26 27 30 30 24
Threat 10 15 13 28 18 25 35 26 14
Attack 30 35 41 36 28 29 46 35 23
Chase 3 10 6 2 20 28 26 10 2
Wredle 12 15 26 21 18 20 19 25 11
Retreat 3 10 5 10 20 6 5 8 0
-P,+F
Ropulaion dendty
Behavior variables 31 40 45 47 50 51
Threat 40 53 4 58 49 61
Attack 43 45 4 49 50 52
Chase 3 10 5 12 16 2
Wredle 24 25 32 37 35 31
Retreat 4 6 7 10 5 4
+P, - F
Population densty
Behavior variables 16 15 16 5
Threat 23 20 25 14
Attack 24 20 30 16
Chase 3 15 34 7
Wredle 16 13 15 4
Retreat 6 25 40 15
-P, -F
Population dengty
Behavior variables 33 40 39 40 44
Threat 28 38 30 35 40
Attack 45 4 40 55 61
Chase 6 13 14 12 10
Wredle 40 50 40 50 45
Retrest 5 10 10 15 10
A4 5
( 4 (+P,+F r=0.8724, p=

0.001, & =12;- P,+F

d=12;- P, +F
r=0.9522, p=0.025, d =3) ,

r=0.8977, p=0.025, o =4;+P,- F
-F r=0.9065, p=0.050,  =3) ,
r=0.8401, p=0.050, d =4;+P,- F

r=0.9728, p=0.050, o =2; - P,

(+P,+F

(+P,+F

r=0.6499, p=0.025,
r=0.9857, p=0.05, d=2;- P, - F

r=0.7773, p=
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0.005, d =12;- P,+F r=0.8004, p=0.050, o =4;+P,- F r=0.5549, p=0.700, o =2; - P,
- F r=0.9805, p=0.005, o =3)

, *P,+F (r=0.6385, p=0.025,
d=12), (-P,+F r=0.0226, p=0.950, o =4;+P,- F r=0.5549,

p=0.700, £ =2;- P, - F r=0.7859, p=0.100, d =3)
(+P,+F r=0.0998, p=0.700, & =12; - P, +F r=0.1252, p=0.800, & =4; +P, -
F r=0.2002, p=0.900, d=2;- P, - F r=0.7803, p=0.100, o =23)

4 ( /10min) (/0.3
Table 4 Female aggressive behavior variables (bout/10min) and population density (Ind./0.3hn?) under predation and food treatments

+P,+F
Ropulation densty
Behavior variables 22 24 23 28 26 28 30 29 30 27 24 21 13 9
Threat 29 33 32 37 32 39 43 41 29 26 25 20 15 10
Attack 10 12 18 20 19 23 25 24 27 26 15 23 18 10
Chase 0 13 6 18 11 10 18 12 20 8 7 20 2 2
Wredle 25 26 20 29 30 31 32 27 26 33 28 23 25 12
Retreat 1 13 0 0 6 0 18 2 0 2 0 15 2 2
- P, +F
Ropulaion dendty
Behavior variables 39 45 50 51 45 26
Threat 20 23 44 43 31 12
Attack 55 57 66 52 58 35
Chase 40 21 0 10 20 1
Wredle 50 55 60 56 53 50
Retreat 35 31 0 20 0 1
+P, - F
Ropulaion dendty
Behavior variables 16 15 16 5
Threat 20 18 23 7
Attack 28 29 32 10
Chase 8 15 24 7
Wredle 21 16 20 9
Retreat 7 22 42 18
-P, -F
Ropulation dengty
Behavior variables 33 40 39 40 44
Threat 38 45 40 46 50
Attack 42 45 46 47 50
Chase 5 6 16 28 45
Wredle 30 45 39 43 50
Retreat 10 15 26 15 38
, 4 S) :
(p<0.05) (p<0.01) . -P,-F
, , -P,-F +P,+F
, (p>0.05)
3
Dennis Chitty' 1
(avicoline) 52 chitty
[34]

(ecological timescale) (evol utionary timescale) ,
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Chitty , (pherotypes) (cydlic sdlection)
Chitty , , ,
(superior conpetitor) (irferior reproducer)
Chitty , ,
[12 16,22] ' Kreb: 12] ' : ,Myers Kreb *
, Chitty ,Turner  Iveron™  Hofmann
(] , Hofmann Gtz
Chitty
Krebd !
1 L - P! = F 1
( 2; 5
( 3 L) 4) )
, ,  Chitty res®
, Chitty ,
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