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(PEHZHELAFHEOFREF, TT. 810001)

A, # E

FUFREHIEEESET, RAFELTRIZT, NEETHTHAEAR T EER
{Microtus oeconomus VRFBZ [T XA E A . ERAFEREEL EEETHE WO THA
HREEILE Ry ST A MES, BawE s m A Es.

’ Bz RR, S THACE AR EEhEwiE RN EET Y R sRE
AEREHEEME I ER. BERBYRASESHKIERESAMREH LG RE . AEE
HEEREEERMNET Y EREWANMP G KERED, Lo ARSHEEFEERL
WHERN AWEHRFHER, HiFgesE iREFHIERYRY.

2@ AEmEY, REAK BARTED, SNTHALE. B, RER, SE
7%

EW M ENSHTRS, ST YRR ATEFEH IS (Lidicker, 1962,
1975; Chitty, 1967 Christian, 1978, Krebs, 1978) fJH I . {7 AR (Chitty, 1976;
Krebs, 1978) iy, EREXHET. PRAHEEHBRESHELHIBRTY
{ Agonistic behavior), FIH I EXHFHEAT KT 8. EP 2 AR M K Y Microtus
ochrogaster M. pennsylvanicus P A-BiT R S HBEN  WAEEIEHERXE (Krebs,
18703, #RW. FEAAATRERBAERAZHXE King (1973), Turner % (1973)
LLZ Hofmann 3§ (1982) B A LA HFEAIRITAHASHBEER -BNXE.

R REF T AN EER = A RERA -BAREE. {407 # A
WHEMNEBAMESEN RN —F (Cole %, 1978; Erlinger 3,1983: Erlinger. 1987 ; Desy
. 1989, —MAHNFREFEEMITAEER AL, THASHBEFENCARTERT

ARuZ4HsEs. JEHASRELIRNEERESAMEUNESTMTE
* «  HfEdTEE ERE DT R
EREATEE, THEXE. FEEXEE. LA RE NMineis X5 G. U, Bavh HEH-FHRABEDHH X
HiE, EEAMEBEAFEDHESE S THE. MR
EXTI9MEIIRTHET, 199412 308 RSN


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

R EE TR REME/ Hilborn % (1082) {5, FATes AEEE T MLLE Y
IR IS, WEAT M A BEMEDSEENAR T ESSERRNEL.

Watson § (1970) RERYWMITAHRFARRAHFEEARD . 0 7TH AL EL
EEEUTEBMNTS. #MHFEFEEW. ERYEENEA T, ARIEERENT .
AR BIIRENERMER. IR, ROW SRR SMET Ea S, BRER
HHAKT, N EEHEENZH A (Tolerance) b 4b, BYIT ST M b3 fpRE \
EH . RRRRYEREHBRANEA Y. AMHEEENE T S NBREENR g
5, s By e S8 H.

BYSITAXREHWR, MR FEREDNY . ERERXYERESIHTINAKT &

R M AW E TR SIGE (Whatson %, 1974, Smart, 1981). BIfEZENTALE
ERBRERY. AFEHNERAR, TibE4AHE, B, TAEENYH L2460
SEPHEFEEM (Levitsky %, 1972; Whatson %, 1974; Randt 2, 1975; Smart
&2, 1977 Smart, 1981),

HEIER G R APHMREN. EPTAHALETEARMIESIHER, B
A BT BEIE A QIR B2 . Taite 25 (1581), LB Taite (1981) 3, £ M IR Y5,

M. zownsendii FHHHH L Ostfeld (15860 M Ims (1987) HH. M. M.
cali fornicus F1 Clethrionomys rufocanus B BEE T I . Hofmann 2 (1982) B3|, BpfE
BHERMBEE M. ochrogaster FEBENH TR NS YMBEEE T, FPHNE
R EHNEES . Ims (1987) il ERRAQMMEN C. rufocanes FER S+ 5
FaE EEMEHFEN#RHEITR (Offensive behaviour),

e HBRERATANHER ST EITHR L Peterson 2 (1975) i, 7£F &34
REFWHI . IRE Lemmus) MEHLESRMREFERT TS, BlRE, HEEF
EN NSRRI NESINE SN RE. .

RYMREZTEHEE NG EDWIT IR FREL. € Desy 25 (1990) TEFF#E
EEAFT,. MET RYMAMRIM M. ochrogaster PP @17 HEIH .

AR EEEH S RET . HERYAHRMBRHR (Microtus ceconomus) ZF[d17
HEVER Ok, RABEAR AR, UM EEN2X 2RI RIET. 4B
HRFEANET. BHETRE TRAFERIE: (1) BERRY A AEEREARNZ
HATRAES): (2 MRS HEBRAED.

R | ;
FI B RF199044—100 . EPEBERBALE FE Q5D L5 E Rk K7 .
XA A RER . e RS (ERF, 1982, TRELSTSHE, TB .

S RREEMGTT, SAMEXRTENRMY S5 WELG TS5 EME CIERS, 1990,
AR ¥R
1. HEITAME : - .

&1 Shdr R LI A R 4 IR AR B 3 o R v S B0 AT O (Smare, 1981), ZE
EWWES, FEBRLEHENPETERECHAEARRARY ., BEARBTITH
FWEHZ. KITHEeAIWREENEENNE, FERYERAERZARE. B
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RNFEAD — R BT YN E , MR ETE A WA R, B R R IR
A xS BEEAT M B R R, AT E . FERLN W drE (Dyadic encounts) B IYALE
37 38

EFARET, BEDAMAEN A EIGEKPFHEEERHWE (Taic ¥,
1985). {1470 W EEBEIHHEMNITYE LR E T 1T Y M EREE 5026
X 30cm RIS FEEL , O A — 5 SRR R BT . R AR AR K2 lem BAFK
BMLTBMBEEREIDPHER. SFHEAE TERZINFEHHN.AETFRN ., FHHE
A Im BRI 4A0W FE0e4T WM E E M IE 9 SR 50em MR BN H Loy lid
FECHAT R, '

R AR — A EWN, W RN AL PTR, B S Y R F )
Z3E 8 HAN A A A YW A ] R e () Db 3043 Bh . FE R AR IE SRR IE A WM iR R AT A 2 BT
SRR BERABENES, R, BESIRE, W10 . SR WEM
WG, BREBRAFERERN, FATKENFEIRMKK 12/t p7, HEHER
AHETREENE EXAME, HESKERERH . LR LyEa e BN <E.

WA e, 28 Hofmann % (1982) X BT A A2 iiME, EFECREHE SR
T4k, (1) BIF (Threat) . HENEHEKE B KMk, HaHME, T, &
HARMFE (2 HiE (Upright); BRME, BEMSK, EHEEZY ., B EOEHE
FRIE: 3) Wiy (Lunge). —AEREH— Ak, DPRMBLEK, sif, £3WH
RAEWE; (4) #F (Boxing): HLFLKMRIT &S~ M AHRBE: ) £}
(Wrestle) : ZiTh RS ERLE, UK B EHE; (6) BE (Chase); —A &
B H—E, ERREE S — A ME; (7) B (Retreat) ; — 38 IE E5KE
MEBHHI A (8) REiE (Approach): —PMEBEIFERE 55— f5cm L WH F, 4
—~ARES T HRRENESA, JBRTRI—7HEEREE, XFBIF, i BZEZEL
EEWPIE DR N, AFRFENIHE. AL, E-NrhREnEaAR+. 51
Ha M W KD HBIF, hrfAZEREAH ST . FELNHEHTE (Aggression
countsy, ;

2. RE3=z

R B % e ¥y B2 BT3B BE (Ultravioclet refiective pigment tracking) # (Lemen %,
1985) MEARF AR AR AKX GRS {E AR LR G ER (EgRAETART
BT, 18 & B R . TERE A S AT ST B Bl Bt W B IO

E%ﬂ#ﬁiﬁwﬁﬂﬂﬁﬁ: FREERAEETLIFRERAHERSESd, SRENE
ZHESS, FERKBEAERN., RAAERG AR, MHRKMT (L8FHLITR
7Y BEDDNEHHNEESE. A, SF1—2m fE—Fid, KA LR ERRNBE &Y
RARAPLL T ELE L EREEE, ITARR &SRR SEN Y.

¥-H Jennerich % (19569 MMM AE N (Minimum convex polygon) A5 &
— T EHEX T ETETESEENRAAENBR N YASHE . MEFHE AL D
W TinEeME L, H45S, &, BE EWE0. lmg) @3 5% comBFRAELH
HKFHEE (276. 50+2. 06mg, n=10) K, &M Liu % (1988) AXFAHEERHE
B, BETALARTHARKER.
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_ _EHMEER (mg)
ﬂlz"Eﬁ_z?s. 90 (mg/100m?)

X100

3. ¥FRERNE
#ﬂ%ﬁﬁ){ﬁﬂf#ﬂﬁ5’fﬂ'ﬁf5¥@ﬂ.ﬁﬁﬁﬁﬁﬁ&ﬁtﬂ‘]¢"ﬂi (Desy %,
1989) KA BOCME S HBEALAES S+ BRMAN A AL E ARSI ME (Dispersal
rate) (Myers 3¢, 1971},
4. Hit R .
ﬁﬁ!%ﬁzkd"!ﬁ'ﬁﬁﬁﬁﬂﬁiﬁ’ 1+ﬁT%ﬂﬂﬁE§'ﬁE’E%‘fﬁ*ﬁ9& H A
A ZE#H (Analysis of covariance, ANCOVA) L&iﬁﬁ%ﬂﬁ%ﬁﬁ@ﬂ?ﬁ%ﬁﬁqﬂﬁ
MU EEE Y EEMEEEH . A THER (FE) S48 (KUIHRR) M. B
HERIEFEN. B2, TESHAH ANCOVA fEEELERYRER.FAE, 398
EHFAE RAEMREEXN T HRKTAER, XA ANCOVA FEdE FHodit B
M.

. % X

. WhERE

ES—20B FEWEN . ERAERAERABEN TSR FERBARA 3, HEEN
¥, +F. —P AR, —F. +P#H{RE, +F, +PHHRX—F, —PHRED (R
. AR ANOVA By R %M, imR4s (F=41.51, df=1, €0, P=+0. 000 0<0. 000
1) MBI EES B FhI e E (F=28. 442, df=1, 60, P~0.000 0<C0. 000 1) 7
MEFRW, MHKPLE MS=2 730.06) MHBRFENERXTRALE MS=1
870.56) A TRUMM AN LERAMNHREEN R XEZ BFKFE(F=2.197.4f

=1, 60, P=0.078>>0.05)., R, :%X#W#@Eﬂﬂﬂ;)ﬁéﬁmm.
¥ S—MTFELHAARASTHR L HER (+1SE)

Table 1 Mesn minimum nuomber of roar voles alive (£ 13E) under different treatments during 5—20WK

4k B+ Treatments
+F. —F +F. +P. —~F. —P —F. +P

TR FEERCH /0. 3ha)
Mean minimum number 38. 754+2. 87 11.56+1. 88 29.31+2.13 14.88+1. 10
alive (voles/0. 3ha)

++F, —P, ARMEY. REEE Fuodsupplemented, no predators.
+F, +P; FRIIED, FHAE Food-supplemenrted, predators. .
—F. —P, TN AY, THAF, Nolood-supplemented, no predstors, : ) -
—F, +P; ZElmEd, FHEE: No lood-supplemented. predators. GK.

2. RESHEEENXREANMBEHIOMEN KA T

EAROGEFAT RABRRFREAEKAFEHERKX THRERE 2 EEERE, .
TEHNERREE (t=1.87, di=151. P>>0.05), FHik, ME L, fH KR
SH AT BIGAFRLIE ., BEH BT RE S5HHREEFEREFN RMHEIKRA
(r=-~0. 880, di=43, P<0.. 01) xﬁ&bﬂﬁmﬁ#ﬁéﬁ%z‘iﬁﬁﬁﬁﬁaﬁ%i%m
A%,

WA T, ERNEYFE#E (+F, +PE+F. —P) 1, EXKXFEHEHLEE
EANHEARETLHRMaY#EE (—F, +P E—F, —P), KANEEFERYMTER

— 44 — :
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AR B TR A B HEE (L F, ~P B —F. —P) 7 5 (5 A 1 R 5
RUFATR, FREDETF AR . AR BRI O AT R = 20 0 B

& —

, oot — |
| " + _ ! .

o< »IH i s wo '
Home cange AgpTesnive behaviour Depyin,

+ + .

| : ¥

"o ;

Predation

B 4H4BERBANNFLAESTEEXAANATAREAR, 4RFSELREL [EIIEUJ“&’H'E!J?J
+F, +FP ¥8, y=163. 41—0.65x- n=14, R'=0. 508
+F., —P##, y= 87.53~0. 13x, n=13, R'=0. 329
—F, —R¥8. y=214. 62— 0. 85x, n=12, R}*=0. 672
7 —F, +P ##, y=301. 33— 1. 91x, 1= §, Ri=0. 717
Fig. 1 Scattergrams and regression lines for the heme range wize of root voles in relarion ro the density in foor
treatments, Treatment codes are defined in table 1. Regression equation for each treatment is respectively
’ +F, +P, y=163.41-—0. 65x, n=14, R¥Z=D. 806 [
+F, —P, y= B7.53~0. 13x, n=13, R*=0. 328
—F, —P, y=214.62—0. 85x, n=12, R*=0.672
—F. +P, y=301.33—1.981x, n= 6§, R*=0.717
WEERHERY ANCOVA 25 (R 2) 9], EEMEAREREFMNER (P~
%2 FRALGHHBBRAZOFA—ABRERLBETROMEDHRDH
Table 2 The effects of differenr treatments on home range size—an ANCOVA

for home range size, where the density ia & covariate

TEEM ss 4 i Ms F P
Source of variance
thic it (¥ )
Covariate 277. 95 i 1 277.95 4]. 69 <Z{. 0001
(Denaity)
¥ B K
Main effects
A ff
Food 56. 40 1 a6.40 8 45 U. DDGS
B AE '
Predator . 11. 9‘:3 1 11-99 1. 30 0. 1873
EHER
Interaction -
AXB 51.62 1 51.62 7.74 0. 0082
W h
Residual 266. 7D 40 6. 67
& i N
a
) Total 1513.93 i4

0. 000 0<C0. 000 1) WA HXFRHEWRBFMWMILER (P=0.005 9<0.01); WHEEH
MEEXA W ERANTEE (P=0.187 3>0.10); HEENEWH T BV EX AR
WA B3 (P=-0.008 2<C0.01),
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4R HE, +F, —P54+F. +PRHBEHNTHRESIHEZHEF-F. —P
P (t=2.90, di=23, P<{0.01) M—F., +P ##¥ (t=7. 30, df=18., P<{0. 001), #K
BPR e M T U ZEMRERFBNTHRK . MARAFETREMNEAN SEY
M ZHE—R’R, RAH+F, +PHHENTHRE)T+F, —PHE: —F. +PF

BHXF-—F. —P #iE. *
& LATE . BEhnfo Yy AR Bh R A GE AR BRI B . TR W R S E LAY
1w T AR b o b S R AR B B B R S K R A E R At K R R A .

B, HAHEREH M EE M RERE W ANCOVA SR X R, SERTEHER
FHEE. S U HE RIS ER: TRANHERTMSIFR, BUERSEENE
M. FESRWHTEERAER.
3. AERMASHEBENXR
ARl FAR W BUR B T K T S R B > (AR — 805 R A5 4 R B
B B HoA Y B BB B ERY Spearman BHX S HFIRA. BX+F., —P #lF_F
BREEE® (r=-0.532 2. n=18, p=0.028 2) b, HEI®LHE _EHHEELHMLE
¥ (+F. +P f##¥, r——0,329, n=20, P=0.151 2; —F, —P##, r=—0.182 6,
n=9, P=0.605 6; —F, +P f#., r=—0. 111 8, n=5. P=0.823 1).
4. Y. HR. SEMURRAEMA ST H00468
ARG R ET . EEREROEGFKTRFHENER (HD MmO RHaT
B 8, 14) BETFERNEMAR 43, 38). MRS HEMFENR ARSI
HIT HRE A — B R A& T, FErRSE LR ARG E 18)
BTERAEAEHE 00 EXRMEYERAT. WK . FEIHBR a4 b8 AR
FIER it (38) IR FHFREEREAE (1),
45 O +F- +P.
. W B +F:. —P
BT+ —PF
[ —F:

— b @
o - =
A | — sl

TroiHE Apgressivn counts
5
:

]

20 18 9 5

Mz s—2zoR04 b MR B Wi Ik oF
ERETHHRFHMEN T ReEl, SENSELLEL .
Fig. 2 Aggresuion levels for male root woles under four rreatments during 5—20wk,. numbers given under bars

are sample size tested of dyadic ecounts, treatment codes are delined in table L.

B EBRHBERNAETERERTHRR, —HETETRESZGRITEEY
X, HRERW. —HEFRIEFWEEEMRR (P<o. 01, EIHREBHHTHNKF
RS K@ KTI AR B HE. RAUSEKOHER, A H@RFXEE (>355) X
FEf) ANCOVA ARG B S FRPRINE T A T B AKOERE A B (R IKE. B

— 4B —
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EHFAF AN IEEEAFRHEE (P=0.0009), B KEEFEF —EMBLEH(P=0.095
8), MEWHHEAEMEHEKEITEEE®R (P>0.10), B RERiE 2§ X a{E B

V] 2 o 2 B I R T M

W3 EERER TSNS TR

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

HTEENR

Source of variance 58 do I MS F P
BEE (KD " 1531.72
Covariate {Hotne range) 1531. 72 1 16. 41 | [ELH G ]
E N K I
Main effects
A
Tood 80. 41 1 B0 41 0. 86 0. 3769
BHaE 226.62 1 226. 62 2.43 0. 1388
Predator
Body mass 292. 38 1 292. 38 3.13 0. 0958
X H{EH
Interaction
AXDB 113.37 1 113. 37 1.21 0. 2868
AXC 177.96 1 177. 96 1.92 D. [B64
éxcg 0. 54 1 0. 54 0. 01 0. 9412
Renidusl 1493. 67 16 93. 35
4 it Total 10631. B3 23
5. iEBHEEE

MTUBRESRENENERAFEETR. AM. MUKEHES (Long movement,
LM) fiEPEE L) (Short movement, SM) B3I TR H B BEAT IR AFLLT
BN, (D) FHEEA (<2X) BSM A, FHREREIHESEENAER (<8.6m),
ENZES < 7m KA EMAKXKBRAES: K2, WA LM (8 6m). (2) FHEBIZE (<14
R) MSMBLY, HHIREFAFAARESGER (<17.2m), HEI0X14m HK
FHEALBEES: K2, B LM (17.2m),

EHREA, AFREARNEDISSHINTX CHFEREERY. +F, —PH¥E. ¥
=1.074, P>0.30y +F, +P #¥, x'=0.148, P>0.70; —F, —P ##, x'=0.555,
P>0.30; —F, +P 3, ©*=0.178, P>0. 50, Ft. # & LA, BRENEMN
MR A ARARFEREAN SM EXS LMERERFES (=3.18, df=3, P>

0.25) (FL),

Wy FELBEARLRNEIERER (LM) OEEEIT (SM) B ETE e LRI

Teble 4 Proportion of long mavements (LM} and short movementa {Shl) of root voles under

different 1rearments. * Treatment codes are defined in table 1

¢ = HRBP LT
Treatments ° Within trapping sedsion Between trapping session
LM SM LM SM
+F, —F 0.27 (21D 0. 36 {23) 0. 45 (T0) 0.19 (2]
+F, +P 0. 37 (28) 0.23 {1%) 0. 26 <40} 0. 50 (74)
—-F. —P 0. 20 (15) 0. 23 {15) 0. 23 {35) 0.10 (I5)
—F. +F 0. 16 €12] 0. 18 (12 0.06 {9) 0. 21 (31}
1E 3. 18 46-79

*, BENEFENWMME Numhers in patentheses are ohserved frequencies

FHEZ L, F R R SRS SRR EES AR 6 — 2 B AR
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ESHE IR & 3 AWM MR R SR SM BURM LM B Z AIETEREFNER
(¥*=46.79, df=3, P<0.001) (F4).
6. 3 &

BT A R R B E A EME . EVHBUIMIERESR EMEA T8t
b K REM G E R 0—0. 00 B RGBT RGBT S/
CEEEAELAEM, U+F, —P BT EE (9.7%. n=29) B&%. —F, +P
B (3.05%, n=4) Bk, +F. +P (9. 7%, n=23) B—F. +P (4.47%, n=14) F .
HRF ERARLHAMTHAEUSHBETAMHEXTEE (P>0.05).

| YA ANOVA S8, M ®MERREY (F=3585, P<
0.01), MEWTIHMAMIr{ERAARE (F=2.24. P>0.10), HEWHBEAHXE/H
AR A e MR AR (F=161. 83, P<{0.01).

RARY B EERILN KT AREEMAE AR LY B E S HREN
AR, 3R WAL TERERARE S, T RGBS, ARG LYW AT EEE
B, ROHENE ANEBERERRE, ATFRABY BEREAFHEL. a%mm
ﬁzt#ﬁm{ﬁmﬁﬁﬁﬁlﬁﬂﬁ¢#$iﬁ

7t #

EXERSRNOHREER - . ina &R R AR AEA R HESD . HHK
TEEPTHMARNEZRR SHETENXEEEYEY. SRR QDR LR, @i
BYHBAEERS (FD. EXHkTHIRE: Y3EBEDE BN AR, iy K
FRIREMEL M T FEE R R RAFRI B R4, L RMR R B P TERE 1. AT ERMER
Eiggﬁ;‘igéljﬂﬁz JEMEFENITHEBFEEER (Lewtsky% 1572; Whatson 25, 1974;

Smart 3, 1977; Smart. 1981).,

R R BRL7E (5400 41 P 3 e 40 1T A 055 S O R O M R O RO SR L T B AR L iR W P e
Wa 5 SR E L, TRBPEEINELENRWAEN. FRIPEI ]S, F.

R EHES, ﬁﬂﬂﬁ%ﬁﬁﬂﬁ’]ﬁiﬁ?ﬁ‘ﬁliﬁﬁf‘ﬁﬁi {5 B B w85 4% B fa] & 1 3h
(HLXHFD) . X RBRA Eﬁﬁﬂhﬁﬂﬁﬂﬁtﬂ‘lﬁﬁﬁﬁ (Fidelity). %% %R R 464, -
A # K Cranford (1977) TEHE (Neotoma) X R F. ?Tﬁl;%%ﬁ:ﬂ‘]ﬂj’ﬂ@:{t
BHEEREEYSIENSR.

WA, PR R KNG T A FH BTN (Forsyth 28, 1973 Maza 5,

1973; Abransky %, 1980), #& . Bondrup-Nielsen (1586) % M, £ W & a9 4 4
Clethronomys FEMME., FRBEFHRNERAFRRENM BB EHERHNTESEFE

Bt 47 8 X /i R (Bondrup-Nielsen %5, 1985) & f IS IndF B /N -
W IEA (Bondrup—Nielsen, 1985), Hfhnerdy et m B LR E /A uE P F0EE 705 1 (7

IESATE S (Taitts 1981), BT RHOTA YA 5K 89 B L R 360 4 18 2200 BF I
REENEN., EEEANNSOEOBRRLZTEFREFMNER.

ME AL iE S E R B, (X Carl (1971) §0 Batali 2 (1981) &

MEPEA LN EEEEN I EERILHEFRESIRTAHAR L RITWEHT
R4HEAEORFBVRERERHBERTER M BF . '
— 48 — _

I T TR e S
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B Brown % (1988) BRI, HMLMTFEHERSARE (Heteromyidae) Wiihizh
WHREEHRLY, AESRNEREAAXMEEHEEWHBREIRINTR. X
A ILRT 3 S AE AT R R %/ FL3h 1 3hA 4E Al JFulk (1974) HUE, M 1) 2 R
WEBRIH T, X Mg B RSN EF LMY Kaufman (1974 RE, #€
33 B AR RS A6 H RS ik F T IEAIAT . BIE S MRS BRM S EERV A
i E BB M A . Anderson (1586) B, MRIAZHEH B T RIEZMm MBI
BEETHEREHAERE., ScERXERE, MR LRSI 2R fEEB 28 (Kaufman
%, 1982; Kotler, 1984 Brown %5, 1988) . EXMMHH+, TMBEFEMHBTRERSR
HHMKERES . WEHTEEEBRS LA AMBEM&ER .

FHESSHREEXAEENEHXXE, MERHITFHONNS, 2T 8K
BEREBRBPHXHKTE, TR RESEEHRBRHERKTHORE.

ERHNEEREYYRTEFRAGT, R ELRAEHANESREREH S
(B3 HRE EEEHEARE, B NMEET A LTSS REIFIE, B XA
B K TRE, ShNERY RERNR T KT EREEEEZERN
BE. AREEEMEHRL, TRAKXESEYHTLS, BREERABOFER, ATE
WA R R,

Aslh

a4 8"

B4F, 4P

N, mee=e B-F P

250~ »

—-a W—F -p

1ange ezni (M
s
2
t
=g
-

Wi (Pt Home
E
1

H

M3 RENFRRENTHERETHLER

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

— 49 —
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Bz, AXMWRERBET AFIFGT . KYoTH AN ERREBZ T
HERMFSIEE, BN, JLEERARERIIEERY, SERNUAKESHNER O
FH¥, 1990 . THREABRFFATIBEPEHREATFHEFERANRZBGMES. 2R,
B i E B # A A it AR £ (Taitt 3, 1985), BRMEXBR L{IGEETHBET (Y .
MIER) ERIE T W E T RE ., FENEIKT ) S fEa0 il R . BRI .
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FIELD EXFERIMENTAL 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, Acadermia Sinica, Xining, 810001)

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 guality 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 focd. 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
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