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NS TR GATES
E¥IE i B EF I LI -
BT F BRI X IR AR F
oS {ERN 2
XIZER BEF X F £ B ZEER FEH

(FEMERELHFEDHRE . BT, 810001

I

ZHREFIEEEZGETRANELRG, UeEH. . HERZETAMRER (M-
crotus oeconomus) FEEE ISR LW, FXEARB TARERR. FRESYTHRAE
e R E /NI S R R R A LR B INAIRL .

IFEMN, 4 HSLRAE 6 TEENHRLEREZY, e HHFMHRELEY
HEAATREEE: AHNEHEAAFHRAEELE GIR HHREERK, Me—L3
WRE, HEEES., RALEAET, FEMEERREMA TR LR R BB R
TS HBEE TN BT —HK.

XEE ANOVA M RIE, s R RS EE B ETRE R FEEE, WXt
BANEEMERNES, (UEEEEKE: FFRAEAUEBERERTHREE, £
BAUMERMMRITRE. SRBREDAMASESHERRAZMMER, WEHZEERM R
BREEMITRYTEEFH W,

x@17 DEuEY BRAK EEEFER SUTHAE #BE RER &

AT EME ARSI AFOEAREIE, HES¥ERIXE. Darwin (1859) ik,
EE—YRHEGNS Y, FEESHES, SHEHEFHRERTHE. Z6EF
BN RF T RS SHSHANIH A T EEIR 22—, H Lidicker (1978) ##HE
ERFRATHBENSHERLIE. AREE Microtinae) Wi HHRTE G HE FH
W HIBF T B A R (Christian, 1978; Getz, 1978; Taitt %, 1985; Lidicker , 1988; Hansson
%, 1989), {Hit FHEH A EERMEE AR FHREEMRE., #XKFRAEFH
TR TEIRAEZ., NENFFR. RERT R R Microtus ochrogaster FAZFPEF &
THEAE/E B4 BT (Desy %, 1989) , A A/ sh Bk R KT E G H 70 EF
SPEBHRA—F4. FTERERVMHBRAMME R (Microtus oeconomus) HEEZNTH
ERAMER, HFFTHMMBEEENANTER. BENETRRERE|RYITAAENHEE
Xt BB ) /)N B4 i U s 47 F B 2 B BRI S A B ) SRR .

»ERARBEE SR TANZRBLREELAETRATUNEERHHE
AENRE, k. THEHNEREEE linois K% G. O. Batzli IS TR G R, EEH
AXF 199246 4 A 13 HULH| . 19934812 A 16 H W FI 2 #
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G K

ABFRT 1989 £ 5—10 A, 1990 4 4—10 B, K& 1991 4 5—10 AP EHBZE
B REGESREEMWHEKHT. ARXZMXWERER. HENLBEHEFR
E (AR, 1982), FEKE,

WREMIIEEBBEEE (Elymus nutans) HEAFFBHA, HFEEMBEBITISH
KERY, FEEVDIVEREHE, FBK (Poasp.). BIWENE (Thalictrum
alpinum), &/ (Potentilla fruticosa) . BEEH (Kobresia humilis) %, B AR 1
By, 2@, BK; HakAHBRRE, BEEX, yVREABRMEAMER, HALH
MERBEHEFTER, EFREE, PHRBRRNEENEYTE GIEHE, 199D,

S T 2 18 B O R A ol 1 S BR R H RS, A B R B (Myospalaz baileyi)
HA RS (Ochotona cansus) RERRHE (O. curzoniae), M TH R XA ZAMERK
WEEARLE (Falca tinnunculus) . K% (Bulteo hemilasius), T (Mustela altaica) .
X B (M. eversmanni), B (Canis lupus), 2L IR (Vulpes wvulpes) B # I (V.
Serrilatus) %, KPR FRAKRE ., L&, FMMLR.

LB G

1. TRBEESIFIT

FAFSZRELE LG THREFATSIEN R & EMN (pantry effect) (Batali,
1983) #ETH MY MR ERFFNTHED, YRS EIERMHETRWENN TR
(Taitt %, 1981la, b), B SEBN 1. 20 2081, H 81 0.15 (50X 30 K) AHAY/ME
HRY .

B LL 2X 1 KAy 80. 5 BEARNAHI AL, NAEAH T 0. 50 2K, b EF48 1. 50 %,
MR B L45X 45 MNEE . E8 /M ME—F X AL PEILIL 3X0.30X0. 30 XN Y
B, LB BB (Krebs %, 1969), UMW SR MM =AM XBRER, A
BUBS Y B A LBRER.

EEPMER, USX7TKURF[BILEEY, 8MERWEHIR 1 RABAKRRE,
FEXRBRERRUN 3 REE, SR E 45 H,

TRRAREET N ERUANH R X EEEERNHEREITEENRY., UEGEN
AEEH 22 AFRiH MR R RN KT, ¢ eEKKY, +F, —P: Bl
med, eHRHE: +F, +P. ARy, AMRE; —F, —P:. TR, TH
&#%; —F, +P. THmMEY, AHEE, KR, AFHSLHBRERAN, E+F, —
PR—F, —PRA/NRHTRMEE 3X3 EAMILYERN (FAREAH#), 3L e10
X250 EXRM AL BN, #+F, +P X —F, +P WA/MEHATRUAEER/RFN, X
EHABREZAANKR L SR 10 K28 1. 20X0. 30 KM%, LFERHEEH#E.
Fut, 7ERBZAIEBRRTE, DSHFEREREAA K,

Mm% TK—10 B4R AR (B B, ZEMEERERERAT
MERFENEEMESR. BINEYET 500 EANBBERIWEN. EEE AT/,
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FE—HUTERUMINRYRE. 8/ VEXERRYE 22 R SRAELR - RKRDEN
B, LMRFFHEEE,
2. TRU|YERHTE ST

ZBREEAREANREOREBNMENIERERE, HEEDYE/MESR 5 WERHY
EHERFHBHBRLE, KREAIHRHEEREREAMBEENFEKTE FEH
%, 1982), PIHEHBRBLENTRENEMN 3—5 ARERKME., EXTRA, B8
EREEENEN 1—2 H,

FAGEEMERMATAREE. 8/ 0ERER I XNERY. EFHPIN—XRE
RABBEE, WAERBRRWMEEREIBENEY., BREN, SRRE 1-3K,
HEBELER 5 2 EXEAERMR, LB ISR 5 R R R i ot Ak
FEL. BHZE, XABE. MEREKN ML, HREMAERRFSBER, 3
REMEANMEBERECR R LICRERES ., A, KE, MRUE,. EEREEH
ERXTH. REEEEINFELR, HEEY, BERIE>25 5T, BERK>22 7, HE
Rk GRARFRSE, 1982), AYHERAKARKNEEAMENE . LAREKXHE
ATREEHDERMNME; BEMUEREOFNEE. ABK/DANEFESRWI. 5
B ERLEE, BT IRMRLEL. KA Petrusewicz 4 (1962) #IHIE H ¥k (the
calender of catches method) fhit& — R MRV MBEERE.

3. WRImRENE B RAKB ST

TREEINSXNELANRENNESITRES —BARPRNE —RX#T. W
WEHE Y 7 : 00—19 : 00, MAF, 0. 50 /het, F 8X30 EEEWRL B NME
BRY, USRKENSRHBEEMHEMEE. SR ULIER IR 6 S35
Kot i AR RS fE AT
4. it th

FH Weiner (1971) @B RNEERF E5H (two-way ANOVA) il E & Fh4b B 3¢
MARMBEEEMNEEAEE, BEMNETHHRYANERMNEIERAURENKERE
AR . HTEENLRHE, SO —-BEEATHRRERSEITTIN2IE, B
R AEFEL2MEME 20 FD REBAHBIRHITHFEST, MARRARE—NFEHR
B (5E 20 ) MIBUE.

BN, ££+F, —P R+F, +P /M2, UEFRABLER RN EYRAENE
¥, FERYERFMHIEET WARERRAE 8@ TR B RS E. ERRE
WL 4 MHRNEY MEARBRIEENE NSV R LHAB AR, £+F, +P X—F, +
PAAN/PMMERFHLL, MARSHERMERHRE, HYRAHEXE., LENTHH
¥EFHFEMPAARRTA BEF LA, BHNE|RYATAAEREHBRENIITREAEN
8

Hilborn % (1976) kg, MK FE >S50, FEFEEMMITRER<10% . &6
RIESFH AN TR RN CMEEMEN L EMME T HEIRE Krebs %, 1976), 4%
ER, 3SFREZTAHERE RN THMIKREHN>68% (KD, HF, 1991 F£—F, —
PRHEMTFHMAEAEES (0.8237); 1989 £ +F, ~PHEMNTFHMRERK
(0.6857). FEFEMPF, ETEAHMEERL . HHRAREERMBREBNRLFED
AYPEEWRB AR LR BN TR,
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®1 120 AEHLE (FHIEE PRORIHOBEE MLISE)
Table 1 Trappability of root vole populations in each treatment

(two replicates) during 1-~20WK. Data are expressed in mean+ 1SE

4E &b ::] Treatments*
Year +F, —P +F, +P —F, —P —~F, +P
1989 0.694+0.03 0.774+0.05 0. 691+ 0.05 0.7140.06
1990 0.76+0.02 0.7940.03 0. 69+0.04 0.79+0.04
1991 0.79%0.03 0.73+0.04 0.82+0.03 0.81+0.03

»+F=FHNEPEL, -F=THMEHWEL; +P=MEIEHABE, -P=THEEHABE. +F refers
to food-supplemented enclosures, —F to non-supplemented ones; + P signifies that predators had access to the

enclosures, —DP that predators were excluded.

g X

1. BBRDBTHRERE
BFFTE . 4 FbER RN 3BT H (dynamical behaviour) RFHEHER
(B D, IrAdBEmMeETS 13 AZagEK. B—F, —PHEES 2 AMNE I AMNS

B0 —-—a—tF. -P
] ————+F, 4P
| —a——-F P
soj —e—-F 4P

13 [} 6 B 10 12 14 16 18 20
#HEm U

Trapping Seasions (Feeks)

Average mipimun numberalive (Vales/ 0. 30ka)

F- B8 /0 (7 1 B (S1/0. 30230 E0)

M1 +HOERARNENTHRIERN (BERAIED
+F=KmEPEL, - F=THINEHEL, +P=HEELEAEL, - P=THEIHEAEE
Fig.-1 Average minimum number of root voles known to be alive nuder four treatments (two replicates per year).
+F. food supplemented enclosures, —F: nonsupplemented ones;

+P: predators had access to enclosures, —P; predators excluded.
FALEiFRW, BEES 14 ANE 15 xR, FM2T8, E58 20 ARIRE.
BRAFMOEMERATL, HESHBBRES N, B - RS, 7120 AMFER
R, R 3ESHOHERBNTHROTFIEYN REEYHE+F, —P M, KA-F,
—P &+F, +P#E, —F., +PHHRMEK (X2). HUR 2 RN 3IFELHRIERE
L 3. 33 M S EMEENTHEE, N3N +F, —P #8f 134. 63 H/2H, —
F, —P # 108. 95 B/, +F, +P #8 77.59 H/ABEM—F, +P f# 54.38 2/
YN
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*F2 120 MEHLE FAER PHROLBROPHRPIEETR MLISE) (LEFSELAED

Table 2 Average minimum number of root voles alive (M4 1SE) for each treatment

(two replicates) during 1—20 WK. Treatment codes are defined in table 1

& i B Treatments
Year +F, —P +F; +P —F, —P —F, +P
1989 26.60+1.72 17.1010. 98 19.65+1. 35 12.25+1.07
1990 34.2512.91 29.15+1. 82 26.75+2.01 14. 40%0. 88
1991 60.35+ 3. 68 23.65%1.61 51.75+3.47 22.35%1.82
Bit Total 40.43+1.91 23.30%0. 67 32.72%1.81 16. 33+0. 59

mE 2 s, RERESE
i 4 PR B R KD
ARARE, BE/FHNRTFMNE
HBHELHEY. GESML
HABRLFEINTAESH
3EEHEMAENMHE -,
BI+F, —P MBS, —F., +
P#MERMK, M—F, —P M+
F, +P M#fES (R 2). #iY
H, FEEENEHTR,

1—20 F XX E % ANOVA
RIE R (k3 BiR, 3 FHE.
YA R R AL 4 B A AR
B R B B A A S 3 Y e
(P<<0.001), MH. Ffi&
EXFEE W KT W
'Y, A FRYMHRNZE
ERAREE (P>0.05), HIt.
“EMNMBEEENERERE
pililikcon

NARFEEGE B 1991 F
R B X T B A A
AR, LAE 0. 09 L 2K HE
LiEF B E S, 1989 A1 1990
FAEHEEIRAEE P
0. 001) 7K, Wi &3 Fh#F %
BRI, 34 T—HF5E
EETHREEKE (P

B ACREIT I (51/0. 300D

Minimum number alive (Voles/0. 30ka)

0, —e—+F-P
——o—+F, P
—a—-F, -P
——_F, P

~
o

o

-
o

801
J
|
60 -
40
20
: 1991
ol e

2 4 6 8 10 {2 14 15 18 20

Bedi B
Trapping Sesnions (Weeks)

M2z FTEFH4HLE @GF 2 R RERHEY
BUHEEN (HEBEFSHMRERLE 1 ER
Fig. 2 Minimum number of root voles known to be
alive under four treatments (two replicates
per year) in different years. Treatment

codes are explained in Fig. 1 legend.

0.001). R4 R F#EEEIE M IRATE 1989 1 1991 WS 3 4 FHE TS
RAER, T 1990 FME MR, PAYMNERRTATHAMEM. it RUTHR
P B 2 AR R 00 F s AT A4 BB 3 R
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Table 3 Two-way ANOVASs on root vole’s population density during 1-—~20WK. Data in Fig. 1

FEER
Ss df MS F P
Source of variance
1989
f 9 696. 20 1 696. 20 19.28 3. 60e—05
Food
" & 1428. 05 1 1428. 05 39.54 2. 38e—07
Predation
XHEH 22.05 1 22.05 0. 61 0. 437
Interaction
N R 2744. 90 76 36.12
Residual
1990
-] 2475. 31 1 2475. 31 28.32 1. 07e—06
Food
" % 1522.51 1 1522.51 17. 42 7.8%e~—05
Predation
XEEM 262. 81 1 262. 81 3.01 0. 086
Interaction
o & 6642. 85 76 87.41
Residual
1991
E-¢2] 500. 00 1 500. 00 3.02 0. 086
Food
W & 21912. 20 1 21912. 20 132. 34 0. 000
Predation
AEER 373.80 1 373. 80 1. 65 0. 203
Interaction
o £ 12583. 80 76 165. 58
Residual
1989—1991
7] 1077.73 1 1077.73 15.03 2.22e—04
Food
W #® 5582. 64 1 5582. 64 77. 87 1.19e—07
Predation
XHER 2.09 1 2.09 0. 03 0. 864
Interaction
N A 5448. 21 76 71. 69
Residual
2. MEHIER

F4 19891991 FERHLE (FEFIED
SIHAREI TR MLIISE)XRBEFSELRED
Table 4 Number recruited of root voles(M =+ 1SE)

in each treatment(two replicates per year)

during 1989—1991. Treatment codes

are explained in table 1

& #H ETIE A
Treatment Number recruited
+F,—P 109. 00+ 25. 77
+F,+P 68.00+9. 20
—F,—P 93.00+24.78
—F,+P 51.00+16. 30

2, IRERFE 1—3 A SRR R AR
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AHAERARMEIETHRITHETEMNZER (RO SHYYHREENER
(% 2) %17, B+F, —PAEITERS, —F, +PHEBRMK, W —F, —PM+F, +
P AR,

HERHNEE ANOVA ER (R 5 R, MR TBRAE—ENEM, B
MABR RBEKT (P=0.089) MBI EMNEMNREE (P<0.001), ZFHX+ 7
BUEZWBREHEAR. SSAMREEMST R3) —8, HIngPYNBEENIHFTH

MERRRA BRI,
x5 420 MRBABRIIEROVNER TS

Table 5 Two-way ANOVAs on number recruited of root vole population
during 4—20WK

FEXE

SS df MS F P
Source of variance
1989
' P 18.01 1 18.01 2. 04 0.158
Food
" & 29.78 1 29.78 3.37 7. 10e—02
Predation
THEM 6. 45 1 6. 45 0.73 0.394
Interaction
o % 565. 41 64 8.83
Residual
1990
%7 23.58 1 23.58 2.47 0.120
Food
" & 33.88 1 33.88 3.56 6. 3de— 02
Predation
XEER 0.53 1 0.53 0.06 0.814
Interaction
N & 607.53 64 9. 49
Residual
1991
%] 16. 01 1 16. 01 0. 49 0. 484
Food
O - 353. 31 1 353. 31 10. 91 1.57e—03
Predation
ZHAER 10. 72 1 10.72 0. 33 0.57
Interaction
o & 2072. 71 64 32.39
Residual
1989—1991
'Y 168. 37 1 168. 37 2.97 8.93e—02
Food
m & 911.78 1 911.78 16.11 1. 59e—04
Predation
ZHER 0. 02 1 0. 02 2. 76e—04 0.986
Interaction
% 3620.12 64 56.56
Residual

ER -GS, « FOEREBRME 420 A EHTEES (E3) S3E£83%
HHTHEER (RO HU. 8F4+F, —P 4AEHHEHEE, KA+F, +P X-F,
—P A, M—F, +P AEERFK. 1991 4, —F, —P 5+F, +P 43 HAH%H
HEY XIESHIMLERFHHBIMMETEE (B2 s,

AREGHEBONE R ANOVA EREX 3 ETHEMAMNERFTRAR (&
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(=]
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Number recruited (Voles)
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o
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R R

QIR

1989 “"' 1991 i
£Year

M3 420 ATRLERABRPHOLSHER LERFSNEXRAEIER

Fig- 3 Total number of root voles recruited during 4—20 WK in different

=]
L

treatments. Treatment codes are defined in Fig. 1 legend.

5). SEMNRYMITEIITEELT (P>0.10); BB &E X+ T 56 15 NI
G5, 1989 A1 1990 P4, HAE T 8% /KT (0. 05<P<0.075), Wi 1991 £E Mk
BITHREEAKT (P<0.0D. 5SHHEENINER—H, SYHHRANTEEAR
R —ER R B R W (P>0.10), FEBG, BN Y7F0 3 & X b 75 R0 1
MAIRERAR B INM R,

3. HEREIHERE

2 FP b ¥R B 8% B 1 < # (instantaneous rate of population increase) §) i+ &
NN

r=1In(N,_,/N)
XF, N IF cAHCHBRDFEEY, No b+l AHERRLCHEER.

EE MBI AR, B M 4 OB E B r 2L (B O SHHANARHEE
EABAHYE. EEBEHLEN r EEAFRNPIZRBR. AEKLE, BREF13H
Bl BEGGHOHEBEAT —HAMK S, <0, HERMIERK, MR, 813
FUBMEERRMEK. SHARN, AREEEE BRAZH—E2LABE, MESE 14
Rz EHaEL TR (81, B2,

it w

80 LI, EB¥FELTREMIFARGT, MHBERK AT ESHETHLHT
TTI ZHEANR Mitchell %, 1992), H KPR NETE /DRI (Taite %,
1985; Sinclair, 1986; Lidicker, 1988; Hansson, 1989; Desy %, 1989; 1990)., &F4%
28 (Newsome, 1989). R (Fitzgerald, 1989). HEFE (Fryxell 2, 1989; Page %,
1989), Wi HIEH KF A (Wilbur, 1987), U RTHHEZH (Vanni, 1987; Osenberg,
1989; Mitchell %, 1992, XEFF TN A RMEEIET & FE F5E & 168X R 3
BSHEW, ARRESETFHEIRRMET FEHEE.

EHRITHE BN ALK M BEREDTSHRAES, BFR. BRNZRITHLEEES
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0.4
\.
1988 v
-0.8
0"] 2 N
0.21 ~ o 5 s A TN
0.0c- ¢ SRS * S =PI A
-0. 21 - APAN
-0. 4 ) .
-0.6
~-0.8
<-1.0
=-1.2
s i 1990
218 :
S 06
ﬁ}f 0.4
5= e . .
k § 0 2; ,’7&_‘ . “ u‘ §
E O'O.lh-’ D \-i_:.‘v - .,
E 0.2~ = H..L;.Mh
= -0.4j S
'0'61 1991
-0.8+
0.3
0.21 L ~
0.1 /’ - v
0.0, - S N
-0, 4% T o
-0.3- -~ 4F,-P R
-0. 44 ~ 4, +P _ ‘
-0. 5 -F.'P _'ﬁ:SFﬁJ
— PP Averaged for
-0. 61 w5 3 years
-0, TH—r—— - -
1 3 5 7 9 11 13 15 11 19

wm Un
Trapping Sessions (Weeks)

M4 4FoEREARTHARNYMRE, 48

HESHBRELA 1R

Fig: 4 Instantaneous rate of population increase,

r, for root vole under four treatment. Treatment

codes are defined in Fig. 1 legend.

Higit, HEKBTHEMER.

g Fp R B W EFHIEYE
(Taitt %, 1985), X F T RER] B i
MAEEMERTRHESDNS (Lidicker,
1978) . BARXM E A HEFIERANE R
%8 F i (Krebs %, 1974;
Tamarin, 1978), {E Hilborn %
(1982) T E » BEFHRITHBNS
B RSB HEFRINMEER.
(6] 48 280 7 LA K e Bf (] 1 22 (6] L 31 S 4E
ARl & RHEELERN
S, Taitt 2 (1985) W\, *EH
EHAENTRERE&HE M
HER. HHNRSHEITH. SKYMHE
BZRIMXE.

TR L FIEREF IR
T, EEHHETRHBRF TR
B HERF R B (Watson 2£,1970;
Hilborn %, 1982; Desy %, 1989; Sin-
clair, 1989; Mitchell %, 1992), R
& Hilborn % (1982) R E R HHTHE L
IBH 3 RIRHE, HERESERN)
ZRBFEEITHFRAFRE, B
W TH LR KRS (Mitchell %,
1992) . 7E B & 4 KR il F B3 o o
s FREE A B SMF AR I, R
¥ TAE (Ford %, 1984; Taitt %,
1981; 1983) BHEEFRRH—E
¥, EHERHEAREZMTER
it. Eit, HERARERMEEHE
FymE R EXEER; RF Desy
% (1989, 1990) TEM MR AL
A #E X Microtus ochrogaster ¥2 il
MEERANR SR, EATEEMN

ABF5tik Hilborn % (1982) 47 B L1t FRAARAE. L 22 BFMEE Rt
2 M A A A X R B R RS S R . R RBIET B RE /YT A RN
A % B R AR M LR B B L L A B INRON B RAR . ASCHGE MY M IR A BB
fr v o T 75 0 S XA PR LRV R B R BN 5 AL R AU TE MK M. ochrogaster Ff
ROFIXHRER (Desy %, 1989) M. HELKME, ERBHHTTH. RUMNHE
URENGZEERXSREENAROYRENTFSARZL. SFHLERHE
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RARNEEETREYN (14—20 ) HAHPRH=R (H1, B2), NEmMmRHME
Bii R & A AREFE LR A R B EKENER, M M. ochrogaster IR, BR 1984
£4F, —PHBEZREHATESN, HREFHSHLENARR —HLTHKE
#. AXXE XK ANOVA HZRE, KV SRR ERMBEEEM RO EHR
BEHEEEER, DHSLEMNERSXTRYWLE R3, R5), M M. ochrogaster
d, WENHEFAREHBREL, TR -HER. MBI RBOZWETS, Mg
M REBRMERNOREFEEKT, MBEBREENREE (X5). HE M
ochrogaster LR, MBI ERALHTICESD 14 FERTES 24 AHREE,
TR RREMERES 24 AR EE, EF LANEFRTR. RUNHEIKNEX
EEMAMGHEEEMIXBOZERERBR (K3, 5 M M. ochrogaster R
HABE, BEHMT—RAEAREHEXTME /. SRLERERORE, RFRE
MHRMERAWMARS, FARGHM T ERANBEAR. RITAY, SHLEH
MESIMEN—THERE, KTV 2BIRRRT LEBEFHSHER, BERMN
MG TR A SR E KBS LR KBHEIE, T Desy % (1989) (TR AFHFHE

Mg RERAEFEMNERBIERSHRLENLEME, W Clethrionomys
glareolus (Andrzejewski, 1975; Bujalska, 1975), C. rutilus (Gilbert %, 1981). M.
ochrogaster (Cole %, 1978; Desy %, 1989). M. townsendii (Taitt %, 1981, 1983)
K M. pennsylvanicus (Desy %, 1983) MMM R NEAMEML, FEIRMIMER
EmREHRENHBEEE.

(FHREMORAMBEEENEM, AXERCHEN, BBHREHRERAFE
EHEENYW. W -F, -PHEMNEES-F, +P MEHITHLE, IEAHEEHN
2%, WOWMAAEHHEETRS0%, IRHREMNEMNARMIEERAEEZNEF
M.

AL/ ROREMARYBERERD, HREMHNRYHMERY, UEAHREMERE
A B IR, FIRIEBA Sinclair (1989) X T £ & H TR BIFBA AL BAE RN . R,
EMBERAFEABHNEEFCMESHETFUAM ARG S ERIHBE, mARRMH
HFHHE Mitchell %, 1992), Mt R AEREF SN LI F X B F Pyt T i A 3%
Wi, REME, ERBRS, HHYHRARNIEDUREALTEXHHER
HHTEROME, UBHETEAINRE TR B RHEHSHERKPFUERFHEF
ZamI K.

g FEPR, AXWERECHIEMNAXWR (Hansson, 1989; Desy %, 1989) #{H
BT MW H 3 (folivorous rodent) BREMAEH Y, HERMNBRBERYULEE
MY —REEZENBRHTAL. ELHETFRINESERRGT, REEUER
EMEFHRILFEYHKT, BREFALSEERFXEERMHRBEAEE, FUEE
B EZRAEEM LR RN, R, EEARRIERREEAN &R, H
HIERHARPREEMESN.

2 % X M

XEH, T, Wk 1091 MR/ IWALERESEMNER . RERAERREHN &YEERFERA AR,
. MEH, THATS ANXEHESER. 3. HEHEM. 3. 111124,
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FIELD EXPERIMENTAL STUDIES ON THE MULTIFA-
CTORIAL HYPOTHESIS OF POPULATION SYSTEM
REGULATION FOR SMALL RODENTS: AN ANALYSIS
OF EFFECTS OF FOOD AVAILABILITY AND PREDATION
ON POPULATION DYNAMICS OF ROOT VOLE

LIU Jike SU Jianping LIU Wei WANG Xi NIE Haiyan LI Yumin
(Northwest Plateau Institute of Biology, Academia Sinica, Xining, 810001)

Abstract

This study determines the effects of nutrition, predation, and spacing behaviour in-
teractions on the population demography of root voles, Microtus oeconomus ,using a facto-
rial experiment design under enclosures in field. The effect patterns of food availability
and predation on the population dynamics of the voles reported in this paper is the first
part of the multifactorial hypothesis of population system regulation for small rodents.
The specific hypothesis tested is that the availability of high-quality food and predation
act independently and additively to limit the population densities of small rodents.

The results from four experimental treatments generally supported the hypothesis
that food availability and predation have independent and additive effects on the vole
populations. The predictions that the populations with supplemental food and no preda-
tion would reach the highest densities , those with no supplemental food and predator ac-
cess (control)show the lowest densities,and those with single treatment have intermedi-
ate densities have been confirmed. A two-way ANOVA indicated that both food and
predation treatments had significant effects on densities during 1—20WK. Prevention of
predator accessing significantly affected the recruitments during 4—20WK, but the ef-
fects of additional food on recruitments was somewhat less and only marginally signifi-
cant.

The effects of both food and predation treatments on the densities and recruitments
appeared to be additive (no significant interaction) and different in magnitude. Also as
expected, the patterns of recruitment and the instantaneous rate of population increase
under four different treatments paralleled the observed density patterns.

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

availability; Predation; Root voles; Population dynamics
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