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NI AT MR RIATE S BEFIER
BEFIMSEIRHIE . R OTH AEFEEX
#EEHEE{ B E T ANERER
E XM BT R ER T

i NER BEF

(PEHERTILGEREDHF RS, BT . 810001

m =

EFWREHIELEEZGT, RAVEERET, NERDTHAEME AT RER
(Microtus ceconomus) B ZRF AN AR RRYFEBREN, HRBEYR KO THA
HAERE R E R kit A AES) BRERSBRNES.

MRERLY, AP THAREREEMNEELERRBRNZET Y HIEW R
AFRENEEMSR/YRK, HERRPEAAFRISYRKEREINRRMOIE KT B
HHFERAEEEMIGT Y, HEEW RPN EAKERES , R AREA R EEEFERESY
WEHERY EEIARERHEN, AR EREFHEEERNRE.

X DRI ThY, FRAS: EAETHEE KYTHAE BE; BER, 26

h

SRR SHIRS, ST AR BEAEE 7 ILH (Lidicker, 1962,
1975; Chitty, 1967; Christian, 1978; Krebs, 1978) @99 zh /1. 47 {Ri& (Chitty, 1976;
Krebs, 1978) \by, ZEMEEMBPD, MEAEHEIERMEEESHELSH BT H
( Agonistic behavior), R F B HHEFHE N EY B 0 H A H X 8 Microtus
ochrogaster fil M. pennsylvanicus R iT I ERBEEZREFEEEHELE (Krebs,
1970), R, FIEFHENIFRE REEEIRAHX ML K King (1973), Turner 2 (1973)
LAR Hofmann & (1982) HEH ERBMAFREKIBITHSHEEESA-HHXEA.

FhE SN ERE F 34T R R E ERFRERA —BHFEE &40 #7 FHE
WA H R AR A G %Y —8 (Cole %,1978; Erlinger %, 1983 ; Erlinger, 1987; Desy
%%, 1989), —¥HNRETFEHEMTH=EER Y, TAHSHEEEENX R TR

EFXEARNEES, PEMAERBLREEAESRAREEURELERYINE

* »  BEPEBSERHDTRNHR
RERTHE. EHBXPE. PEEKMEE, UEEE linois K% G. O. Batli KL FHRAFEBM LH,
XE, FEAMRALR R BT TE, Rt —HERM
A XFI19944E 1A 7TH T, 19944E12 A 30 WP 5 80K



REHEEE FRBBETMAL Hilborn % (1982) 1§, & XX L ERE F A IILLE Y
g B AER, MEFTHARMFEITEMHARRZITHEIBERNLEE.

Watson % (1970) 2 M7 H3LFE e M E & E %R KW T H HEM AL
REEENTHEMTN, EMMHHE~ETH.EEVETVRET, ORUEEENR
KRR BABENERMER AN, BPOEDER G M MEEMN, BEHE
Bk KT, MR EEEN ZT S (Tolerance) BLAN, RYMIT W M7 3T FhEEE
R . BEEARYREREREHRMEE T, NTHSEYR EFV EEIMHREENR
R, S ERMINTT ST .

BRYGTHXREANIR, AR TEREIY MERIVERB L HT HHKT.E
BRAWHIAMYERLARSFFEE (Whatson %, 1974; Smart, 1981) . BI{EENIE,
HAREHRERY,. FEFVNERAR, TREEHE. S, THEZESYNLTER
SBRPELSFEEEER (Levitsky %, 1972; Whatson %, 1974; Randt %, 1975; Smart
%, 1977; Smart, 1981),

HE LR G B RE BN RRY, SYTHESEZHHBRAEIHERK, A
Xt 3B 47 4 591 B WA 88 €  Taict 25 (1981), LAK Taitt (1981) 1Rif , ZEM I WH 5T,
M. townsendii HH¥/MHIX ,Ostfeld (1986) 1 Ims (1987) kM, ZEM MY Hr,. M.
californicus f1 Clethrionomys rufocanus MR H B . Hofmann % (1982) &I, Bl{#
REMINEWN M. ochrogaster FEFEE AL T MK ABEF ARG, WS
EHRHEHNTESR . Ims (1987) . HEBIXIGRIMYE C. rufocanus T8 S F Xt
PE4 & R ERIFILH4TH (Offensive behaviour),

R HR 2T AMER ML TTHR AL Peterson % (1975) il , 7£H B2
REEDE, KR (Lemmus) PIEN LTS RMIEFENES. AURE, BEEF
1 i oy e S B E S B B IX
RV RZCEAR R ST AR A BT RE L, (L Desy % (1990) #£¥f S
EERET. WET /KRR M. ochrogaster Fr#F = [RIT AR .

KINHREEEIRGET, WERYHMMIMBEHR (Microtus oeconomus) =[] 4T
HHER AN, RABEEERHE AR, UBAERTN2X2iEERIT, SERYH
HEMAET, BNETRETRFEME. (D HHRE YR H R BRA I
HfTAMES: () HRERSBEBMES.

M5 77 &

ATRWFFE T 19904E4— 10, TEFEPFRE AL R GES R G5 E (00 K47,
FXEEHLEY E RS, M LA (R, 1982), LBRBEETSHE, L8N
YIS FIFE M. SRMBARE R AW 5 MR T S EH0E G ER%.1990).,
AHEFGAR,

I HETHME

Wk 1A B4 A 5 TR R 0 BURE A S B i AL RSB I 1T 08 (Smart, 1981), 7E
FIME S, FFEHBRLENFHATERZCHFERRROIY, EARETITH
FWMEHZ, BT ANENSMEEENEEANME. FERTERABEESAE. B
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EAMEER —E NEA N BT A8E , UUEEEE Z WA & 8 G iR W
LA HERAT MR, TEARTIME B, B fI ) — Wb (Dyadic encounts) &k BL4F
379

EFHIIFRET, BEMPUHHBHMER G KPFELEBROBE (Taite %,
1985), AT M E £ BT AIT AFERE P HT BT AR Er K E K50 X 26
X 30cm WIBERREL, KA O FALH — & ShRRAR LI A, ZE 6L 0 I EOEE IR K 29 1em JRAIREA
BMORYBERERIDYHERE . EEAETERENEHFNAETEM, ERFL
EHAIm AR E 1L 40W FEHEAT X0 0 538 o BE gk B 6T 50em LAY R 1 A7 Ly /M LiE
FRHETH.

FER — AL B A — A FER R, e RAMEMBRIAEE R, BEROYRE
FEE A FLAN 40T 4K L I 1 [i] FR Bsf (] 4 3043 8h . 7E 38R 1 B RS AR IE XX MU A S R A7 0 Z AT
SBL3aeABRAEREBREUNEE, K5, BEEDHRE, Wi1056h SRR
ZRE, BRABBAFREN. FHATEMHBRERMGOK . 1—2/ A, HEHEEH
HHFEATHEKME BRAME, AR KERERET, UREZRMITARENSIK.

SR ot , 288 Hofmann 2§ (1982) Xf}BRAT A4 RbinE, 7EFRAE IR R 4K Eidskm
T4A. (1) BIF (Threat): HEATEM &R H— &ML, HSHAE, wF, &
HARM A (2) HiL (Upright): GRS HE, K&K, mAEEEMLY ., MMEREEIE
BET: (3) Wi (Lunge): — KR B—A K%, TIEMME, . 30
KAEWH: (4 2d (Boxing): HILHURBTRITE S —MEKLTMA I 5 F34
(Wrestle): BAT AR BREHE L, EURSFE K IE: (6) BE (Chase): —ME
B B—E, BRGNS —MEABEE (7D BH (Retreat): —MENRIEE TR
RIEHAIANE; (8) FEUE (Approach): —NMEABHEE B —MEsem IR MWl 24
—MEEB RSN ERN, FRERTI-TEE AL, HPRIR, s FOEZE Y
BENVEH DL, A RSHNIEE.EL, - REGEBRY. -1
AT B K TR HRIF . sy FIIB B K BA B A, I E A BT EL (Aggression
counts),

2. HERE

N %M R Hi8 8 (Ultraviolet reflective pigment tracking) ¥ (Lemen %,
1985) il 2 A [ Ab FEAR H BLA LK. 38 SR W a] o P A S Ah T 0k (M BEYEIT R
HAE, BEMERE EREPHEIMTHESHEEMUREIMENLE.

T ARITHHMES, BRABBAER DR NERES, RRENE
ZHREBECH, FEMEMARE, WAABR SR, MAKMT (LBXXITR
) EHNYHIEDHIREEE, i, S8Fl1—2m {f—mid, KHEEEHRNEEEHR
HE RS LE TR L8 ERE, AR AMEEHARRBE G,

SEF Jennerich % (1969) £ /MY A HHHE (Minimum convex polygon) ¥:Afiit &
—MNMEME X X AFETEITET AR ALEN RN ASHE ETHLASH
et FirmafE b, HHS, WK, HKE EHF0. Img) J@ 5 RFE100m* FrsE2 &
TR (276. 90+2. 06mg, n=10) HE, 28 Liu % (1988) AXLHEEAHH
. BT AKMREXE A,
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_ EBHEAER (mg)
ﬁlzm*’D‘_zm. 90 (mg/100m?)

X100

3. FRENE

VREEE X IET BN ERER EEEZMRERKUALANE (Desy %,
1989 AP WA S BN ELAEIS N FERPIARELEFHBEAT #HZE (Dispersal
rate) (Myers %, 1971),
4. Hitorh

HMERERDEHBEENXR, THTELAERAX5TENREML, FEH
W E4 B (Analysis of covariance, ANCOVA) MR MY ITE X HER NS4
HEFEEYEMN R AEZRER A THER (FE Z4E (RYNHES 2w, B
HERIEFEN. B, IUSHH ANCOVA REHE A A NN R BE, 9%
BRI U BAR BB KX EKF0ER, XA ANCOVA Frkib By drit 86
g

% X

l. BEBE

w520 MR, S AERBE RN PR/ DMFERRA—B, HEHBH
K, +F, -P f¥RS. —F, +P ##BRMK, +F, +PHFER-F. -PRHBERP (%
D AEHE#E ANOVA I REH, BNy (F=41.51, df=1. 60, P=0. 000 0<C0. 000
D MBI EES MR FEE (F=28.442, df=1, 60, P=0. 000 0<C0. 000 1) F£FE
WEFwE, TASWAE (MS=2730.06) MHANEFNERXTFRBLE MS=1
870.56), 1 T B4 FA 3 R 09 28 LA i X R o FBE ) RO el 0 SR 1A B B ¥ K (F=3.197,df
=1, 60, P=0.078>0.05), Hit, “HXMNMHBEEFNIERREND.

%l S—20EATRLERBANTHRYHER (£1SE)

Table 1 Mean minimum number of root voles alive (£ 1SE) under different treatments during 5—20WK

L1 - Treatments
+F, —P +F, +P, —-F, =P —F, +P

¥ BV TEE ECR /0. 3ha)
Mean  minimum  number 38.75%2.67 31.56+1.88 29.31+2.13 14.88+1.10
alive (voles/0. 3ha)

«+F, ~P. HMEY, LM &EHE;: Food-supplemented, no predators.
+F. +-P; AWM, W &% Food-supplemented, predators.
—F, —P; T EY. LM &EHE; Nofood-supplemented, no predators.
—F, +P; T, M &E;: No food-supplemented, predators. CK.

2. X E5HHBRENXERANEYIHEENRAE

FARE R T MERRFREEEXY FHERRTRERK B2 EERE.
TEHERAEE (t=1.87, df=151, P>0.05), Eit, X[E—b M, HHE KA RIE
GIFAEIT N BAGARRALE, WHBAHRORAX S AN EEEERZENAERCKER
(r=—0.880.df=43,P<0.. O . AHAHRORFFMNEAXEHLABEETELEN
ki

mELFR, EHRMAYEHEE (+F, +P BR+F, —P) 1, EXXMEEHEHLE
FRAZEHBEFRHMEYHE (—F, +P kX—F, —P), WM REEERYMTEX
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FNRIMSIAER; MBI HERE (+F, —PR—F, —P) BEEBEXNEEMEE
WAL, TREPAERFRHE, A RAREXTHEAEEENTEMN.

£ W
Faod - o i
| ) + _ .
MO —— A s T
Home range Aggressive behaviour Denciyt,
A A
+ l ‘
- 3 - :

H
Predation

Ml +HA4ERBERHBEMEKSEEXANNANREER, 4EFTEXRERL. BEFEIN.
+F., +P #Bf, y=163.41—0.65x, n=14, R2=0. 906
+F, —P f3, y= 87.53—0.13x, n=13, R?=0. 329
—F, —P##. y=214.62—0.85x, n=12, R?=0.672
—F, +P ##f, y=301.33—1.91x, n= 6, R2=0. 717
Fig. 1 Scattergrams and regression lines for the home range size of root voles in relation to the density in four
treatments. Treatment codes are defined in table 1. Regression equation for each treatment 1s respectively
+F, +P, y=163.41—0.65x, n=14, R*=0. 906
+F, —P, y= 87.53—0.13x, n=13, R*=0. 329
—F, =P, y=214.62—0.85x, n=12, R?=0.672
—F, +P, y=301.33—1.91x, n= 6, R*=0.717
LASEHE Y thE B ANCOVA %R (% 2) M. B MK AHEEMIFEHE (P~
%2 FTRALEBHABRAZOEA LI EEODERORE D LT
Table 2 The effects of different treatments on home range size—an ANCOVA

for home range size, where the density is a covariate

EFE SS d. f. MS F P
Source of variance
tha & (FHD
Covariate 277.95 1 277.95 +1.69 <0. 0001
(Density)
x B N
Main effects
A B 56.40 1 56. 40 8. 46 0. 0059
Food
Baas 11.99 1 11. 99 1. 80 0.1873
Predator
XHEH
Interaction
AXDB 51.62 1 51.62 7.74 0. 0082
* . = 266. 70 40 6.67
Residual
A
a8 it .
Total 1513.93 44

0. 000 0<C0. 000 1) BYIX B XA AR EEHMZIER (P=0.005 9<<0.01); MMiRHE
XA rAE MR E ¥ (P=0.187 3>0.10); HIi A F XMW T HERAMN BK MR
WA B3 (P=0.008 2<C0.01),



H—ENHER, +F, —P 5+F, +PHBENFEHHE K4 SHEHHKF—F, —P
FhEE (t=2.90, df=23, P<0.01) #1—F, +P ## (t=7. 30, df=18, P<C0.001), 7K
Bt iR T U B F R EA N THEX MR EFEMHERMERAN S &Y
HEWEHE—R, RAA+F, +PHBNFHRX/PIF+F, —PHFHE; —F, +P#
BAXFT—F. —PH#¥.

Zrprd, MRy MABHHEEEERDRAHEEYE, MEX R EEN
WEWMA N AR HRESEEXEXMERER  ERE RN LM ERER
B, SAHERR M E XA EERT ANCOVA W4 RH—EB{RE, FEETEHEH
THEX, AYrMEXEMIAER: MBRXMERBLMI/EH, HYUENFZEENE
m, FE5RYWHXEERAX.

3. METAHEHHBENXE

AFPLERARMENR G K FESRABEEZRFE - EMRE ALHEREEM
B E RS M FREEE Y Spearman BEMXH T, BR+F. —P M —#
B RAEE®E (r=—0.532 2, n=18, p=0.028 2) %b, HEIMLHE -EHHEHRE
¥ (+F, +P#¥. r=—0.329, n=20, P=0.1512; —F. —PF##, r=—0.182 6,
n=9, P=0.6056; —F, +P ##, r=—0.111 8, n=5, P=0.823 1),

4. BY. BR. SEURARXRETHNER

FRALHEAET, BEERARMKXH K TRAEHEMES (F2) Mgy it F
¥ dit ¥ A8, 14 BFEHmMEYEEE (43, 38) . MEEENFEEMRB REIK
FITHMERAUAR K ERNSMEGT. BHERELEHTNFHRdg T A8)
BETAHEELERE QO EXHMEWRET. WK, TREDHM & & 48 f i
AT H IR 38 BETHMEELIEMEE (3.

O +F, +P
457

8+F, P
W -F, P
Mm-r, +p

Iyﬁiﬁ‘ﬁ( Aggression counts
& 3 ES
2 N P

[3-]
N

=]

M2 5—20f4Fh4biB YR B R IE KT
SERATHAHUFIMEN — N REEY, LEHFSELRLEL
Fig. 2 Aggression levels for male root voles under four treatments during 5—20wk. numbers given under bars

are sample size tested of dyadic ecounts, treatment codes are defined in table 1.

AR HBASNE T S FK TR R, —TEITE T EESEE R
MM, REH. —HAREFHXREEMX (P<0.0D). B H BRI T HEPKT
MK KMAS: B . RAUSRKSHER, F5ERFKEE 3550 X
FIf) ANCOVA AR5 3% 25 M shE 7 3 PRI TCh ACF R, 458 (R3) 1M, 2w
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HHT AN FTEERAFRAEK (P=0.000 9, KEENRE —EHMLER (P=0.095
8), MAYWHMHBXMN LT KFHLEHEHERET (P>0.10), EfIREELX MK /ERT
I¥) B2 s B e B BB AT

%3 BEBRBRTORSHRODHEM

Table 3 An ANCOVA for mean aggression counts of male’s root voles

G T EXR ss d. 1. MS F P
urce of variance
R WX 1531. 72
Covariate (Home range) 1531.72 1 16. 41 0- 0009
E G A
Main effects
5 Food 80. 41 1 80. 41 0. 86 0. 3769
mEE 226. 62 1 226.62 2.43 0.1388
Predator
giod X 292. 38 1 292. 38 3.13 0.0958
) y mass
XHER
Interaction
AXB 113. 37 1 113. 37 1.21 0.2868
AXC 177.96 1 177. 96 1.91 0.1864
é&x(‘% 0. 54 1 0. 54 0.01 0.9412
Residual 1493. 67 16 93. 35
& it Total 10631. 63 23
5. ETHIES

HTUERENBENIENER AN EET R, F ., LUK E &3 (Long movement,
LM) f4EER %) (Short movement, SM) §ISHK 4 B4R HI R BEADIE S EL R
EX: (1) BN (K2R SM A, EHEERESHMEENNER (8. 6m).
BI7ES X 7Tm K EXM AT EIES: R, WA LM (=8.6m), (2) FEMHZ A (<14
K)BISMEXH, EHEEAAKRFRANEESHER (17.2m), HIfEI0X14m #1K
HIE ALBEEESN: kK2, WAHLM (=17.2m),

FHHIN, AERBBMENSEENEX CFEREBSER Y. +F, —P#E., ¥
=1.074, P>0.30; +F, +P f#. x¥*=0.148, P>0.70; —F, —P ##, ¥*=0. 555,
P>0.30; —F, +P f##, x*=0.178, P>0.50 [Ftt, H S HE. #EB AN EH
HIESH ARLEEHPNN SMBERE LMBRXEEEERF (X'=3.18, d[=3, P>
0.25) (F4).

He FAALDHRORBBEIEREH LM REEEED SM) QLM LEFSTUALE!

Table 4 Proportion of long movements (LM) and short movements (SM) of root voles under

different treatments. * Treatment codes are defined in table 1

t m FTT T BT
Treatments Within trapping session Between trapping session
LM SM LM SM
+F, —P 0.27 (2D 0.36 (23) 0.45 (70) 0.19 (29
+F, +P 0. 37 (28) 0.23 (15) 0.26 (40) 0.50 (74)
—F, —P 0.20 (15) 0.23 (15 0.23 (35) 0.10 (15)
—F, +P 0.16 (12) 0.18 (12) 0.06 ¢ 9) 0.21 (3D
x 3.18 46.79

w, S AYFR WK Numbers in parentheses are observed frequencies
B A RE L AR SRR IE SR B FE R R E — B A



RS HEARRIE &3 E M AIARRI LB SM BURH LM Bk 2 A EEREENER
(X*=146.79, df=3, P<C0.001) (F4),
6. ¥ ®

BrRET WA R R BLRE i B AR & ME, Y UM R E A LKA T B
EREL KT BEAEEIO—0. 09 ERAMAEY HENTLER KT N BEHEH
BHEEAZLMEMU, U+F, P LEMEHTEE 9.7%, n=29 B&H, —-F, +P#
B (3.05%, n=4) %, +F. +P (9.7%. n=23) ®—F, +P (4.47%, n=14)
BHES EAALHEAT RN EHERBEEENAHEXEAEE (P>0.05),

B ANOVA R, MMM smEAREE (F=235.89, P<
0.01), WAXMY MMM IERALRTEE (F=2.24. P>0.10), HEYHBANZTEER
NIEE IR P M R T B AR R (F=161. 83, P<0.01),

HERFBMEAERMNKE KT  BEERMMENIR. YT BESHEEE
EE . PECE RS TFRZRE S, IR 2R R S YT B R AEA
B, ROHERH NEMERSEEXEAE, A TRERBEERATIHRK, RN
BN BOFHEXHB AT HFAEE,

it

EXERSRNGBGER - . B WEEREER B RN IEMES . Bdrk
TERYHEAENXERZ SHREENXZENTY . 5 TH MKW LB K
RYMHBHEERES (RD, BIHKFHEMK: YERERIVERER RN, TEK
TR THHERFTRIFOEREE, URAN KR FEF R AT, BHRIER
BT BB EMT AT 9 LA AR (Levitsky %, 1072; Whatson %, 10745
Smart %, 1977; Smart, 1981),

AR E BTE {54 309 P 0 o A WU 1 B AS R 1R R b B o R O LT B IR I I Y
ESH G EMAREITKE, MEMRREHHELENRYHRE. FNEN TR, 7
HIKEREES, SR EHN R TE T EHEER, (BRER 8K iHE 15 )
GHEHEB) . XK AR SR AKX ERE (Fidelity), 33 RERERYE,
A A X ,Cranford (1977) fEMKEB (Neotoma) $EXHIBFFH . IR A S X A5 i8] £ 4k
RITEREIYIIENE

WA . N FLAAY S KON R B A F BRI /N (Forsyth %, 19735 Maza %,
1973; Abransky %, 1980), X . Bondrup-Nielsen (1986) % Bl, ¥ Bl 2 &9 1§ 44
Clethronomys 3t3Etmst, HRHEEAB/NEEXHRBENMEY BN EMEHBESER
it 1 8 X @&/ R E (Bondrup-Nielsen %, 1985) , B4 A] F FH 1k ) 18 0 ok & B K /)
# A& (Bondrup—Nielsen, 1985). Ko 4miy M B & E /N 2L ASFh #F 2 i i )
EHHE /S (Taite, 198D, ZR TH MW R KW EEER KL ITHEHBEA D
RERMIEN. MEEEMENTYXHREREXETEEFNER.

AR/ EHER B ERBR BT, X Carl (1971) ) Batzli % (1981) ¥
MEFEALRRBREEEH S ERKIEHIERNENRIHHENR I KIEERAR
FAHEARERFBORRREREMIM R EEL .
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B Brown % (1988) KB, UMLMFERERSTEE (Heteromyidae) Witz
PVHRBEDRY, BESRMNECKRLZAFXNSEEELHERENEXBBR,
A JL 0 3 (0 4 b 31E BA 4 R X4 /N P 3 S Sh 9 4B GFulk (1974) $R3E , H B[] 58k Y R
EEHR T, X R RS ERSEFENRY Kaufman (1974) RH, &6
Mk B AR R E TIEYIT . BENNRBESIIERRENEEN
3 B MR Anderson (1986) i, MHARERAEEN R BIENMM. BRI KA
AR THBENER, SiERERRSE, NTTERELSSEMIE T B 2 (Kaufman
%, 1982; Kotler, 1984; Brown %, 1988) EAXM R, THAZERAHBRERS
HGa K IE RS, MRS TREERS Lo aRBN & EH .

PHERSHBEEELEENEHELEERE, MEXHTIHRAMF, RET BHAK
HEREREHBEKT, TR R MR R GE KPR,

EMNERERYMNBHERZGT, AFEIREEHNNFEREZSERE
(B3R TE T R E R F A, Fh 8 A MELEFT 9 LR G MR A & R A GE , B 8L XA /)
H g f BN W E K PFRE, B0 ERYRBEMIH KT EREEEZEEN
FEAREFENEDHED, THRHEEKSEYOIE, BREFBENTFEE, ATE
i) o R

Hoine range sz

Wi oF X

M3 RARFBREAZETHERETHXR

Fig. 3 Factor’s relationship in the population system regulation of root voles



BZ, AXMWRERRMET EHIRMET, RYTHBEMHEREBRZETT
HEREFEIER, RN, SLERRERIEERAY, SeRINMUMKBHESER
FRE, 1994), THREARMAFATIRTENEFHIFEANXRSESMES R,
HATEMHBEAYHRIR AL (Taice %, 1985), EAMERA(UEEL T INBEF (Y
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FIELD EXPERIMENTAL STUDIES ON THE MULTIFACTORIAL HYPOTHESIS
OF POPULATION SYSTEM REGULATION FOR SMALL RODENTS: THE EFFECT
PATTERN OF FOOD AVAILABILITY AND PREDATION ON SPACING
BEHAVIOUR OF ROOT VOLES AND THE FUNCTION OF SPACING
BEHAVIOUR IN POPULATION REGULATION

NIE Haiyan LIU Jike SU Jianping

(Northwest Plateau Institute of Biology, Academia Sinica, Xining, 8§10001)

Abstract

The effect pattern of food and predation on spacing behaviour of root voles
(Microtus oeconomus) reported in this paper is one part of the multifactorial hypothesis
of population regulation for small rodents. The two specific hypotheses tested are: 1)
greater availability of high quality food reduces aggression and movement of root voles;
and 2) exposure to predators reduces movement of root voles.

The results showed that food availability could act directly or indirectly on spacing
behaviour of root voles. Mean densities increased and mean home range size decreased in
populations with supplemental food. Food acted indirectly on home range size via the
effect of food on population density. Compared with other treatments, voles with
supplemental food were less aggressive toward one another and showed fewer long
movements between trapping sessions. Exposure to predation did not affact aggression
among voles, but it appeared to reduce long movements between trapping sessions. This
reduced long movement was probably a direct behavioural response of voles to the
presence of predators. We conclude that factors extrinsic to the vole populations can
influence behaviour directly or indirectly. Such interactions should be considered
carefully when explaining the population dynamics of voles.

Key words Small rodents ; Population system; Multifactorial hypothsis; Food

availability; Predation; Root voles; Spacing behaviour



