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Abstract: Brandt's Vole (Lasiopodomys brandtii) is one of the main rodent species in the typical steppe area
of Inner Mongolia. The voles store food in the burrows in autumn to survive the winter when the vegetation is
poor. [Objectives] In order to study the effects of increasing food on vole's winter survival rate. [Methods] In
October 2004, we selected 2 sample plots (200 m x 100 m) in Baiyintuga, Abagaqi, Inner Mongolia, where is
Brandt’s vole distributed. We defined 2 plots as increasing food plot and control plot. In the increasing food
plot, we increasing wheat around all vole’s burrow clusters. Each burrow cluster was fed 500 g of wheat per
day for two consecutive days for a total of 1 000 g. And do nothing in the control plot. The mark-recapture
method is used to estimate the number of Brandt’s vole in 2 plots. The number of Brandt's voles was 310 and
318, respectively, and the results were used as the base for calculating their winter survival rate. In May 2005,
we returned the 2 plots again to investigate the vole’s population number. Statistics using chi-square test.
[Results] The winter survival rate of Brandt’s vole in the increasing food plot is 41.3%, which is significantly
higher than the control plot’s winter survival rate of 24.2% (P < 0.01, n = 628, Xz = 20.82) (Table 1). The
winter survival rate of female and male Brandt’s vole in the increasing food plot is 45.4% and 37.3%
respectively, which is significantly higher than the 25.8% and 22.6% winter survival rates of female and male
Brandt’s voles in the control plot (P < 0.01, n= 311, ¥* = 13.07) (P < 0.01, n = 316, y* = 8.16) (Table 3).
However, there is no significantly difference in winter survival rate between females and males in each plot (P >
0.05) (Table 2). [Conclusion] Increasing food will raise the winter survival rate of Brandt’s vole, which play
an important role in population growth in the next year.
Key words: Brandt's Vole, Lasiopodomys brandtii; Winter survival rate; Increase food; Population density

H 20 #44], Elton (1924) #iddeak  FLIWHIEA .

et (2014) X BLAR

LG/ NI FL B AP R S AR AR, Bk i
% 1 5 38 DRV A 1A R S A o B U 20 14D JE) B 1 300
R, FREEREE R S5 AR S R 1 RN
PRV A 252 R S0 A A 2E AR A A A AT
R AT T /NS LB B ORAT S RS2
JCRIRBREI O T N B LS R B 1T 5
S5 IR A2 R % e R R
WA E B S GRAIWE 1998, FHM %
2016) . JLFEIE (2021) X /NI 5T R B,
“#e R R R B & — Ik, RS
(1991) XF BRI TR, N Bk Fh
B R U E R AR AMEE L, IXEEAMRRET
)k A% e T 4 R o SR A PR A R
AR R R B RIS S5 DR 2K 5 T /N

(Cricetulus barabensis) [HFFREH, BEES
RS, =R R EARERE R ER S
Heroldova % (2021) X i@ H K (Microtus
arvalis) FIWHst LR, 43 (Brassica napus)
(1) F & B BRI AR DG E A o il XU
X /N LB Ak A TR 2 e 22 B HL LR 1,
Haapakoski & (2012) 7ERF 5T B9+ FlHH &
PARS T BR ISR A 1Y s B B, R ARGE e 5
R ETA A) . BHA RO R DL A RE AR
WEETTTH, YO8 RISHAIREER.

VIR 2 50 B B A ) G HE R 1. A
WRRM, SMF B REKKE.
LR TR ANy LS, SMPEERE 5 IR B &
I R % (JRUL %5 2003, Suselbeek et al. 2014)



5 39 PO GBI S Ykl A TG BRBRACAE TR (5 ) < 691 -

BV RREARER . BRRN T, REFh
RN SRR BRI (R ZREE 2021),
BV RIEE AR 2 BRI BRI AR AR A
GGUHTRTE 2004), MM FEIER AL H
WA . VFZEY M R E#H A KN
(masting) L% (Kelly 1994, Vander Wall
2010), X2 FER MBS M E LR R, 1
Gh, HEVRIRE CEFREE. W NS
D) A8 {2 52 e R R B4 . Zamora
(20000 W\ Ky, fifi &EIFIEY) Z [RIAELETRBL
P EELI R . AR A, —LH RS
it 5% SN R AR 2 T e U S /S o LR B 821
BRI, XAl HeS B9 &% K (Seldal
et al. 1994). MR G &FHFHEYTERE
UYL, XL RAY R R R . R
FEFNE TG, FE 1520 SRSB4

i B H B, (Lasiopodomys brandtii) & P 52
WM R E X FERMZ — (TR ESE
2013, Lietal. 2017, Baatargal etal. 2021), %
FAKIR, BREMEEM. ZRAEKFTEEZ
BAT N FEF RS 2003, TK/MESE 2015), Ff
JaiE AR, A&ZE BT AL
FIEE (BEHTREE 2002, RIGIRE 2021). H
KA R TR, WSR2
WS EMUHSE 2017 SUE(EESE 2014),
KA (HOCESE 2021) FFFH G, MEHEKR
BIEE (1997) WA FQH BRI HE, 1% BM7E
ZHME], 83.5% M MMAIZWIAET:, H T
ZPIMEZ AT 15 ~ 6 A AR, R
AAFIEZEN T A0 I SRR K B e HL 2,

55 UEAT PG B A B A = OO0 ok 4
PG RIS, 2004 4F 10 H 2 2005 4F 5 1,
FE A 5 2 PR S 0 e T Y o L i S B 37
J& TROREIME T . G HT AR AT PG H SR E AR5 A0
X, i EYR R R AN K H R
ik AEE R R RN TR IR . A FEAT
D 7 A P 1 BN (1 A AR AR DL S B
Ji B AR AR B TSR A B A R

1 MRETS%

11 g E

2004 £ 9 H, T A S B AR S0 B f (R
A EE IR A (44°53'N, 116°41'E, ik
1341 m) JFJESRE . 7EA7 FCH B 2R 23 A1 1) 5L
P E3REL 2 B 2 hm® (200 m x 100 m) (AL,
PIREHIAH RS 500 mo I RTHATAA RIL, PR
i A P B 35 BE AHUT , FEIA A VA S A3 5
HAME—5, HAHEASR, B 3%
YN, £% (Aneurotepidimu chinense).
[EHSF (Sipakrylovii) . fiEl& ¥ %% (Cleistogenes
squarrosa). & (Artemisia frigida). KRTESk

(Serratula centauroides) . 3§ M2 % (Potentilla

tanacetifolia ) . /v M 4% %3 JL ( Caragana
microphylla). &35 )L (C. stenophylla) %
IEAh,  FEIEEUIRE N AR 2 A > SR
RAR—IX B /R ¥R (Spermophilus dauricus)
FRZEA B o (HX S 1 BRI A VR 5 A7 IR
H R RIEIE S Z 7K, GFHA, XWSREALE
TERE R

V8 PRI 7 (R R B Sy 385 A b ANt HELRE
Mo ZTHEL, SE AR ST 44 N IGH R
THHE, OTREREH A LA 48 AN IR H RUREE,
HAEANFEHNAEAKHREZ#ES . XA
GPS W AF AR E AL, DU A RN .
2005 4 5 H, FRRCREBRE U A A7 ECH BURTRE
12 fKHRKEH R W RS DL &
BRI

R FE AT 5 2L 3 5T L g S A b, o 3
TR SESS, /NERA IR RS a2
—, BIIEBUNZE A TS &Y. 2004 4 9 H
FT10 H, REFAEHE P AT IR BREAT Tiid T
W RSN, AR H R ERE, 125~
10 Rz 1], G4 #F 9 R B 7808
DR LR 78 /N 22 R s B T ik . B AR
INER, BEANTAREE B 1000 g /NEFL, 43
2d M, FERIEE 500 g, LRI TR



© 692 ¢ =24 Chinese Journal of Zoology 57 %

U X3 A RAIE A TR BRCHG M I /N 22 IR fig
FERERI N, S 2 d B HE, 3 R
NS IR R, A Z REOHE, R
UERN RN AR H A B ) 437 . BN
7 RAAMERITE, F—MEKIREL 150 g
(RN o RS A R AT PG B A7 PR i T
¥181000 g 7eds i RENSE 1997), 150 g /b
FALG T T 15% ~ 20% ==,
13 AAKHRBARENBEMSTTE
2004 £ 9 A 10 A4y, RAMREEHTE
(Krebs et al. 1984), 4 7l X 88 £ A5 b A HERE
Hiy Py A TG ROEAT b S A, R il R R
3d, KAVIBERGEAT MR iR R S
20000, T 9 A1 10 H AAGIRH R CR
SCHESE 2017), HUESANE, EAFHE,
HAH R mIE 95% LA I DR bR & E A AT
HER A E AR A IKH R EE. 422 RE
iR, 9 AR 10 H A K H EBRFEEZ S A A
K, fKHRMWKIESWEAEN TR E. FEE
B i K AT SR, B 10 H b b EAl R R
A B H BRI, 2005 4 5 H UG IR
A K H R AR R4k, AL AT IR H
RS IR
14 FARGTHRRTVE
ARSONEARILTH AT T 5 IR E S 5
M, Gt It ROk S, {E IBM SPSS_22
Guiti ik T, BEKTBEEN 0.05. B
6% S5 2H R0 R ZH 2 A 7 AT G BRL 2 [A]
KAETERRBAAEZE R, TR IR 20 2 (8] 1) AT
ICH FRUB AP e 22 5, foJa Ao o 9 261 1) 7
PEAT IRH R A AAE RS, DURMEVEAT IRH
AR ER.

2 ZRE5aH

2004 510 H, 42 KbnEEM, Har
M A ARG 310 2 (44 AN5HE), g
FERBPN LA A IR R 318 (48 M B
BB Hb 0 A B RR A A R R S AR AR
W, RARBFEERSE . 2005 4 5 H RS EI 4

REIR, WERHAE 128 AAAKHR (41
FED, MEFEHNE 77 RAFKHR (43 M5
BE) (£ Do

£ 1 AAIKHRG SRR AR A 4t
Tablel Satisticson the overwintering situation
of Brandt'sVolein theincreasing plot and
the control plot

il

Increasing food plot

MEPE MEVE SR MEME HEME S0t
Female Male Total Female Male Total

xof JE
Control plot

152 158 310 159
Overwintering base (ind)

159 318

T?‘l?ﬁﬁ L 69 59 128 41 36 77
Survival quantity (ind)

21 FMEARKERELAFERER

KA ARTTRCES RO HEAE by pAy M A 1 e
A H RBAAEERER (R 2). i [CH B
HEWEE B FER LR EEES (P >
0.05, n=317, ¥*=043) (F£2). THEHRR
AN, A B BRUBAAFIE R MM S HEMEART, X
FHZE 3.2%. LA ERE b Py Ml MEAT TG R
[ PRI AP 20 22 55, SHE I 1P ] 1) 7B A A7 T
IREEEEZR (P>0.05, n=310, ¥ =2.07)
(& 2. RVTEKSEHAREWE, MM EA
PR H R AR A AFE 2 AHIT, AHEZE 8.1%

®2 PR KERBLFERLE
Table2 Comparison of winter survival rate of

male and female Brandt's Voles

HEPE  HEPE
Female Male * P

X IR AEEHE Control plot

17353 Survival quantity (ind) 41 36

A LR Overwintering base (ind) 159 159

735 % Survival rate (%) 258 22,6 043 0513
i Pt Increasing food plot

17953 Survival quantity (ind) 69 59

A FEHL Overwintering base (ind) 152 158

7% 2 Survival rate (%) 454 373 2.07 0.150




5 39 PO GBI S Ykl A TG BRBRACAE TR (5 ) 693 -

22 HKEAHR BV K H RS FE
i)

PEF 1 PR R A AT PG BRI A A
VEROHE B R S R b A I SRR
FRAAFIE LA N 41.29%H1 24.21%, RITK:
AR BN, WA IR R AT PG R
KIFEREREE (P <001, n=628, * =
20.82). KUK ZTAN T B WIRE W 32 = A6 [ICH
BRI AR A AT TG 2R
23 KEAE BV AR K H R FE
Al

FU R A 155 6 BEURE by Py 1 A B FE R
TRAAFIE R (£ 3). W aRE AR /S R
KAETE RS IR 19.6%, & ZFRE
% (P<0.01, n=311, ¥ =13.07). L&A
Pf b 5 %6 SRR i pAY e e A B Y R AT T R,
8 5 A e A G P BB A A7 26 L ko R
i 14.7%, ZRWEE (P<0.01, n=316,
X =8.16) (% 3). RUIKFEH L AWAENS TE
ST M e e A PR P R A AFIE o AT
MEPEAT ECH BT =, MEPEAT FCH BRI R
BEAIS o

R 3 WR R A 1A IR R
BTSRRI
Table3 Comparison of winter survival rate of
male and female Brandt's vole between the

increasing food plot and the control plot

HEREH XA
Increasing ~ Control r P
food plot plot

W Female

PERTE

Survival quantity (ind) 69 4

Overwintering base (ind) 152 159

feim%

Survival rate (%) 454 25.8 13.07 <0.001
HEPE Male

TEIEH

Survival quantity (ind) 59 36

Overwintering base (ind) 158 159

TFif 2 Survival rate (%) 373 22.6 8.16  0.004

3 Wik
31 BYIXREMEH

V)2 RSP s L MR R 2
— (GA%E 202D YA REAE
MIRE B, REGRIAELRI GRA
2001, FEFIESE 2017), B2 B EMAT N,
g BR2R A B % B2 ) = (K . Haapakoski 5§
(2012) X ERFSBRAFPREIDT AR, RETE
TR RITEOT, RSN IR, A
117 PR A, IR RERAATIE . KA SE
(1998) X ERFEMFERIBFTFLR, ™€ H.
FrYRL BN 2 25 2 R I 2 B BT AN
TEAZE, BN BRISFIE IS A 13— 2D 80K

A FER A, 42540 K B E T 54K
B HARZMN, Ml 75%0A I REL S
T, HA DI AR RENR R A HEAE R AE 2
INEFATES) o AT AT TG BRUFE 2
A BN E BT . M RN, A K H
AL AL T 60%. LI B2 54 m A7 G H R
TR ) SRR DR 1, oxof A1 TR FH B P 8 A e B A
o teah, MRIETRATR R EIEAE BoR, 7R
TR, SRR AR [ H AN A
5 P 0 08 e T R R . FRATVCNBIS b 7
R A ICH BRI T A2 MR E, 7T
TXEEANMA B B i S OB FE BE ). IR DI
R Y R AR A AT R SR . 1R
B AN A R R TE R I, 56 HERE b Py R AR
SIVIMHEY LIS BN 2 . BT IR R
ATHEN, S8 S FEHh N AT IR BRAESRB R 2 B
i & MEDL T, Wb TIRCAHMATES), AT BE
I T ARSI ZAE R 13 B . Ui &)
XA I H R AT AIE A T MR AR AE AR SRS
TR AL FAERIEEE, & RAEET 4
ML FERE EA3 Y, FAESZES A 5 A
EF X PRI 7T o

EF UL Evhe, AT 9 & X A6 I H R
VRS EEAEP T . B, MEONARIKRHE R
Rt R MReE, MR EEL, R E
HAFMMERM T S HR, WaEREdD TaIK



© 694 ¢ =24 Chinese Journal of Zoology 57 %

HH SR ETR AN 58 BEAT A, TR B AR AT EQH R
ARG, B2 A R A7
32 MERERMEA KHBRBLAFERER

TE 38 AR R FERE R ey, M 7 4 ) £
AR BNAREENES, HMEERL
TG R AR TR . TEXTHRAE L, PR
AF1E 2R LU R PR R A AT VE 26 5 3.2% .« AR Tt £
(1999) XA (K H B Fo R B, HEEAR IRH
SRR SRR . R, RATANHENE
AMAY BT B0 o HEPEA R BB ERVE L, AT
R AT X 3G A6 A7 T B S I T 12 11 5 B 2
—o IO, TERIEFEHLPY, BEMERAATIE R
MEPE R A AETE R 8.1%. RO IREEHLT =,
PERAAFTE R Z Y KT S —IR, &
TR AR B, 55—, KER RPN
WP A A A7 TR R R T R A 75 5 T
F, MR AR E S FECRFMEN:H R
S0F T GRS A B G ) [ e 2
ZrIX AL ), I8 R S R S0 RAIE B

ZE b, ASURER TG A X A K BRI
REMISL, R STIEAMGE, K
Ze T D T A B RR LA R LA
TEIEZIIVE R o UE B &) R 72 52 1 A EG H R
AT R B R 7o
B NS REE EEE TAE . NS
RSP AASH FR h BER B AN, fEL
—JEE!

Z ¥ X W

Baatargal O, Suuri B. 2021. Diet of the Pallas's cat (Otocolobus
manul) in Mongolian steppe habitat during a population peak of
Brandt's voles. Journal of Arid Environments, 193: 104583.

Elton C S. 1924. Periodic fluctuations in the numbers of animals:
their causes and effects. Journal of Experimental Biology, 2(1):
119-163.

Haapakoski M, Sundell J, Ylonen H. 2012. Predation risk and food:
opposite effects on overwintering survival and onset of breeding
in a boreal rodent. Journal of Animal Ecology, 81(6): 1183—

1192.

Heroldova M, Sipos J, Suchomel J, et al. 2021. Interactions between
common vole and winter rape. Pest Management Science, 77(2):
599-603.

Kelly D. 1994. The evolutionary ecology of mast seeding. Trends in
Ecology & Evolution, 9(12): 465-470.

Krebs C J, Boonstra R. 1984. Trappability estimates for mark-
recapture data. Canadian Journal of Zoology, 62(12): 2440-2444.

Li K, Kohn M H, Zhang S M, et al. 2017. The colonization and
divergence patterns of Brandt's vole (Lasiopodomys brandtii)
populations reveal evidence of genetic surfing. BMC Evolutionary
Biology, 17(1): 1-17.

Seldal T, Andersen K J, Hogstedt G. 1994. Grazing-induced
proteinase inhibitors: a possible cause for lemming population
cycles. Oikos, 70(1): 3—11.

Suselbeek L, Emsens W J, Hirsch B T, et al. 2014. Food acquisition
and predator avoidance in a Neotropical rodent. Animal
Behaviour, 88: 41-48.

Vander Wall S B. 2010. How plants manipulate the scatter-hoarding
behaviour of seed-dispersing animals. Philosophical Transactions
of the Royal Society B: Biological Sciences, 365(1542):
989-997.

Zamora R. 2000. Functional equivalence in plant-animal interactions:
ecological and evolutionary consequences. Oikos, 88(2): 442—
447.

FEIE. 2021, HEEBMBEAESEHALRERE. BEEM,
41(5): 556-570.

WOCH, YRR, FEA, 20210 WS TR SRR B A A
KNSR AR T, 222 &, 56(5): 641-647.

ZEtE, AEN, BV, 2014, A TR AR X B0 H I E 2R
TRY X R B PR BRI . ARSI, 34(19): 5522
5529.

ZEAT, SRANM. 2003, EAIREINT BRSEAE BRI M. B3,
23(2): 175-182.

X, T, A0 A, S 2021, A[EE EEAT I B A 500
TSR AR SRR T R O B, BL 224, 30(11): 76-86.

XU, Bhoch, suBiR, . 2017, LT RBCE BRE AE AR HL
XS —— PP OB 5224, 37(3): 308-316.

L, &, ShEzf, . 2021, SRR JENG G S IRV S
TEM YRS, B 5 E0Y, 33(3): 28-35.



5 39 PO GBI S Ykl A TG BRBRACAE TR (5 )

° 695 ¢

W], IR, SRR, %5 1997, MAHT A K H R (Microtus
brandti) fi# AT 5 i RS IE BT IT. B AR, S(1):
20-26.

WA, HERES, BR, S5 1999. A7 IS HERIFRE N AL BEEE K AE S
SFPALIIBTIE. HEAR, 19(1): 49-56.

RICHE, T, dk/ME, 25 2017, SERFE AR £ PR 5 0 g 5
A1 TG B BV IR K 0. B2 Ak 3, 52(5): 754-760.
RAGHR, ZEE B, SRMM. 2021, A6 K H A TR G AT A R IL R

. HEAR, 41(6): 658-666.

TRk, JEPTH, FBE, 2013, SRR X A G H R R
BB, 322, 48(4): 521-525.

GEHE, XIFR, FIOM, S5 2003, M5 X A7 R R+
faFERPME. EEERE, 4(1): 54-56.

G, E5OR, X, S 2004, A I H R AR E A K SR
WAATHIR R, A HAE, 23(1): 117-119.

SEHE, ERE, FIOM, %2002, A7 R LB R
TEREVELT. A AFIRE, 21(1): 68-69.

GUHTER, BhOCH). 2000. —Fh{E S WG S SI DI BL AT 5. EhE

ok, 35(4): 22-24.

FRif, B, MEE, 55 2016, 1994—2015 fE 2 EA X R
20 S P AR AR AT T, BUARR MR, 4(12): 134135,
147.

Hdedr, TW, BEER, 4 2014, IREEXT B OB AE RS LT
WAT AR, BIPA A&, 49(2): 154-161.

JRRE, ZEERE, AUHE, S5 2017, KAEFAN B ST R0 £
XA IC RPN R B A I 2 R, R A AL,
47(9): 997-1006.

FR/ME, TROCA, B, 2 2015, B S K H R R
BRI IR B G UE. B AT 4 I ARIEAR,
36(2): 58-62.

kB, 2001, RNk SR R FHBERR R 5 B /K JB V-7 U7 8D
HIRFRWTF. FE2EE, 46(3): 197-204.

TREIME, EAHEE. 1998, Al E EE R A S i 5. Abat
VT L AL

HiA, ZRAE. 1991, ZROEALK X K6 RA B G RAMBEE &
HIBIEIE. B8R, 11(2): 99-108.



