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Reproductive ecology of sulphur bellied rat ( Niviventer confucianus) populations in

the Dongting Lake region

ZHANG Mei-Wen'"* ,» HUANG Huangl , WANG Yong2 , LI Bo’® (1. College of Agronomy, Hunan Agricultural University, Changsha
410128, China ;2 Institute of Subtropical Agriculture, The Chinese Academy of Sciences, Changsha 410125, China) . Acta Ecologica Sinica ,2006,26(3) ;884 ~
894.

Abstract : Sulphur bellied rats ( Niviventer confucianus) were collected from Taoyuan County in 1998 to 2001, from YueYan County
in 1992 to 1994, and in 2003 to 2004. The animals were caught primarily in their preferred woodland habitat. A total of 109
specimens were captured, and 90 animals were autopsied to determine reproductive condition. Position, size and weight of testes
were noted in males. For females, the reproductive tract was examined for tubal condition of the uterus, number and size of
embryos, and placental scars. Specimens were assigned to four age classes based on body mass: juvenile (body weight<35.0g) ,
sub-adult (body weight from 35.1 ~ 50.0g), adult (body weight from 50.1 ~ 80.0g), and old-adult (body weight > 80.0g) .

Males with testes had dropped into the scrota, and females for which the uterus was tubal were considered sexually mature.
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Females with embryos or visible uterine scars were considered as reproductive animals.

The total sex ratio (M/F) is approximately 1:1, but it varies in different seasons and with different age class. The proportion
of females is higher than that of males except during spring and winter, and is higher in juvenile (66.7% ) and but lower in old-
adults (33.3% ). The total percentage of pregnancy in captured females was 31.1% , which also varied with season and age
classes. Rates of pregnancy in spring, summer and autumn were 38.1% , 37.5% and 30.0% , respectively, with no breeding in
winter. Juveniles were immature with no reproductive activity, but the sub-adult group (20.0%) had begun to reproduce.
Proportion of pregnanacy was highest for the adult group (40.0% ), and dropped (33.3% ) in the old-adult group. The average
number of embryos in a litter was 3.7 + 1.3 (Mean + SD), and ranged from 2 to 8. Litter size varied with changes in the seasons,
being lowest in spring (3.0 £ 0.8), highest in autumn (5.0£ 1.0), and intermediate in summer (4.3 £ 1.5). The litter size of
the animals increased with age class (7 = 0.680, df = 13, p =0.015), and also showed a significant positive correlation with
body weight (r =0.631, df =13, p =0.021). The old-adult group had the highest litter size (6.0) , which might be a common
phenomenon in rodents generally. |

The index of reproduction for all females was either 0.58 (as total litter size/all animals) or 1.15 (as total litter size/
females) . Among seasons, the reproductive indices in summer (0.86 or 1.61, respectively) and autumn (0.88 or 1.50,
respectively) were higher than those in spring (0.53 or 1.14, respectively) and winter ( with no pregnant females). The
reproductive index of the adult group was the highest (0,74), followed by the old group (0.67) and sub-adult (0.26) . The main
group to reproduce was the adult class.

For males, the rate of testes in scrota for all males was 75.6% . Almost all captured males had scrotal testes in summer and
autumn, whereas the rates of scrotal testes in spring (58.3% ) and winter (85.7% ) were lower. Among age classes, the rates of
scrotal testes increased gradually from 0.0% in juveniles to 100.0% of old-adults. The size and weight of testes of mature males
changed significantly among seasons (weight: ANOVA, F,, =11 .458, p <0.001; long diameter of testes; Fj 3 =3.479, p
<0.05; short diameter of testis: F3 3 = 4.145, p < 0.05). Size and weight of testes in winter were always lowest. From
juveniles to old-adults, the weight, long diameter, and short diameter of testes increased gradually. There were statistically
significant differences among age classes (weight: ANOVA, F;, =13.291, p < Q.OOI; long diameter of testis: Fj 4 =
19.458, p < 0.001; short diameter of testis: Fi 4 = 16.965,p <0.001). '

Reproductive traits of males were similar to those of females by season and age classes, so it can be concluded that the rat
breeds during the spring to autumn, and stops breeding in winter. The most favorable breeding season of the animals is summer
and autumn, and the adult group is the main reproductive class. The reproductive potential peaks in summer and autumn, when
the index of reproduction, percentage of pregnancy, and percentage reproductive females reach a crest, and when the rate of
scrotal testes in males is 100% .

Key words : sulphur bellied rat ( Niviventer confucianus) ; reproductive ecology; Dongting Lake region

#t B ( Niviventer confucianus ) AR HERERFHEZ - BRE UMW ERWFH, 4pHAXHESE XX RE
Y EREARRIBREYESIAY, TEMBELRMCBEH A, B AP BRARESREN T &
H--ERL, MHRAENT - LEPRH TR REHR MENEEEY 7, B—FE, R b A
BE— s, MATERRE, EEHNBRSER—ERFHRE™ ;TR i 8 — A X th 23 5 55 88
Bt R A FEHEENRRTFLLAAE, EEEEMEERAERIVE . HRELK EZMERY,
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-l Ly HUEREHE. BESHER LR, WiZRMBOHTEZENNED, REEREY
R, ARLERFRHME., AXRBEZBRAER BOMEXEE, #TANLE  BRABRERMEH
1 WRMREARZE

T BE 9 X T VO W VO 3, B 4 AL B8, AR 42 111°407 ~ 113°107, AL & 28°30" ~ 30°207, /& 1 IF #hAF 1)
LEHRFHTER ,FFHSKE16.4~17.0C, F L HFETE 1200 ~ 1550mm, 1998 F 2001 F7E R E V EH
W b X BRI L1992 = 1994 4E 1 2003 E 2004 HFERM RN EHE R E#TATERE, SF AT R, A
EASEESN S B, ERALK A L RE R RARRE. AEHRMIEHE, UEEERHE,
AXRSE&MEE, Y X T (UMK E(CRBA)ER KRXRBE LM ESFWE,ZRE—-RTE Sm £, BFHEHE
MBI S —M7E 300 ML B REWAES ML E I R BRAE 4 MARFER Wk, LB XAk K8 kA
B 51050 AR K BT IE B R HE 100m A b, W X AR R 7 7E WL PR IR AL , B AR E A, PR P VS /0N B B I B BR 1
— KRB EE., TRRMBRARRET. SHIEMRMRES EHERENMEBERRENE, RE5HRT,
FRREEHEFL, L REARTTHAE, WERIWKAT. CREREARTRE, WRER KT
BORNRERBEE, SRR E,
2 G

1992 ~ 2004 FZEMFE M EHNRE AT P LHEN 109 AR, E 1L HREBELRMEER
b RILERBERS . BERATEEATREEXMHRE FFELRMERHN AR RERBERFE.
PRI Rk, AR L RK o1 KRB 58 90 B, MR IE & 45 B, POk IR A B M oA
1.06(F/M) , S FRFPEERMEREEL R 0.92, IR BA LA M EL R A HEHETE 101,

®1 HRAEAENEFFERAREMNR

Table 1 The census data of Niviventer confucianus in some habitats of Dongting Lake area
HRMER RN LA

AR i 2% B 18] B E 2 KEH .
Census area Census time Natural area Habitat Snaptraps Rate of czipture Rate in capture
- (%) mouse (% )

BEIR Taoyuan  1998.3~2001.12  FJRX Plain area R H Farmland 10273 0.00 0.00
E MK Hilly area A& Building 199 0.00 0.00

XK & H Farmland 1515 0.00 0.00

114 A Farmland beside woodland 1283 0.47 (6) 50,00

H b Woodland 1233 2.11 (26) 74.29

iR Moutainous area A A 4% B Farmland 1224 0.00 0.00

14K B Farmland beside woodland 1223 0.33 (4) 19.05

## Woodland 1682 1.49(25) 65.79

HPH Yueyan  1991.12 ~ 1995.6 B X Plain area 4 & Building 2347 0,00 0.00
R Farmland 16122 0.00 0.00
B X Hilly area ## Woodland 2647 0.34 (9) 2.49
2000.9 ~2004.12  FJEX Plain area KA Farmland 3854 0.00 0.00

FBE X Hilly area # H Woodland 3648 1.07 (39) 35.45

* 355 I B 5 M2 BB The numbers in parentheses were animals captured

2.1 MR ERSE

HERAM KIS ERE 2, RPN SR R A RN AT LSRN AR (EERNERAERH
), MESMERG R . BT REKEERY 53.3%, SEMNREEY 31.1%, BAFSE, BHY 3.7
HLCERAEEN 0.58, MAREMEN 2 R, BB N6 1, HISHRF N 14.3%, HIM AR HMTHRY 3 ]
(35.7%), RN 4 H(28.65%) . IWEAKEBERE, Wi B3 ~ 8 2 0], 45 0 77 LG , I/ B2 X 4 B
RFRURTE 2~ 8 2 A, WRBEE HR XA T MR 1 2, T 2004 4F 9 A 76 /5 IR AR ML I I 2% (6 TR
+TAEBR), R FBEAME, BEME, T 1998 4 6 A YHIE 1 ABA S B BT 08 R (3 MIER
+INER), HEEN 65, K 137mm, BT REL, B YFHERE, HREES5 1 -2 KEBENNS,
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AT S, WEM XK R —FREE 3~ 4 O, B ERE, ERER TN EROBMAE BN &
N 3R 27g) , A TR0 T f E BB AR 1 B A d6g(BRRE 2 30g)

22 BEHMRENR) SR HHRNSLE
Table 2 The reproductive characteristics of female Niviventer confucianus in each season in Dongting Lake area
BREE ML s k- Joib: R R AR IR 8 £REHR°

(iz S;::(::) No. of Female No. of Rate of No of Rate of Mean litter Index of
female  ratio (%)  reproductive reproductive (%) pregnancy  pregnancy (%) Size(Mean + SD)  reproduction (I )
F % Spring(3 ~ 5) 21 46.7 10 47.6 8 38.1 3.0£0.8(2~4)  0.53 (1.14)
B % Summer(6 ~8) 8 53.3 5 62.5 3 37.5 4.3+£1.5(3~6) 0.8 (1.61)
®F Autumn(9 - 11) 10 58.8 7 70.0 3 30.0 5.0£1.0(4~6)  0.88 (1.50)
& F Winter(12 ~2) 6 46.2 2 33.3 0 0.0 0.0 0.0
#1 Total 45 50.0 24 53.3 14 31.1 3.7+1.3(2~6)  0.58 (1.15)

OBFR=FER(A) + EERERHFR(H) Reproductive animals = Pregnancy animals + the non-pregnancy animals with placental scar; &% =%
=BFERR) R EH(R)(x100% Rate of reproductive = Reproductive animals/the females( x 100% ; D MG M = A LB/ ERE ESRNE
WAEH 1o RLUER IR, %4 5% 7 F Index of reproduction = Total Litter size/all animals; The /¢ which were showed in parentheses were calculated on
female animals, same as in table 4 and 7

2.1.1 MREHENEFEL HTREAREELS, HESTERSENUEE N —BMA., NE2EF, BT
X BFERM.E KENRELBEYL 0%, & E HKENRREE. LFZRNEHEIFZHMER, (UHEK
AFENRZEEH(ABRNKER, Z2ERNE BB GEM, b TASERC IR, S MR,
EHBYAER KEEFRE KT, LFE L EH, TLE KENERNERTEY,

2.1.2 AFEFHBEHRHEHEFE REMEBENETSEERA, £/ S BARFS" 3HRT
KEBW(SHEMRSEHE, AR— W) EERAR DR EN O EERIF, 2RO EHR TREH R
FHMEAFH 4 NMERA, XA ERE N 355 LT .35.1 ~50g.50.1 ~80.0g.80g LA b, X3 RAKEIDF
BN T DA BT A R K AR E R M R . MR 3 B, MM L B M NS4 4, T RRAT F AR 4F 4 o o
PHESE 1.1, T B4 A MMM L DR, B 33.3% ., FARIEHREAMEEANEETEN, YF4ANEHAL
HAMER, EREHERRM LB R 0.0 (BACETFRER) . RFANAERLENMALR, EEH
2 100.0%H N ER, BE-RHENEREERREANEFYENREETHER, K2R ZHMESE —K
Z25%H.,

23 FREREAMEHROIENK)EANEZARR
Table 3 The status of uterus of each age classes of Niviventer confucianus in Dongting Lake region

Epm R L HRABBBRELF (%) ERERE BB H (%)
Age classes No. of I"Iemule Ani‘msls of sexusll.y mature and Animals of uteri'ne scar and its
female ratio (%) its percentage in females percentage in females
44FA Juvenile 4 66.7 0(0.0) 0(0.0)
AL Sub-adult 10 52.6 6 (60.0) 0 (0.0)
A Adult 25 53.2 23 (92.0) 9 (36.0)
EFH Old-adult 6 33.3 6 (100.0) 3(50.0)

Wi 4 B S04 B R AR B, TE AR 1 B A 5 S, B A 4 PR i B B 40.09% , B 4F
SRR T W, TR A A 0% &I, B ZEAME T M. ARERE R HEE
BB SE(F, = 10,888, p =0,002), % BEAEF WAL N, T30 06 (7 500 B I M R . (ABIE IO R,
IR 2 SRR, B T SO R R B B 10 . LM B 0 A M B R T
4540 M LR R 7 DA L R 0 9 L A A L AR, U0 R R R R 4
2.2 HREHESE
221 BREEMENFHEL UEARETREAFEGEFTA)ANERETRARA LS 5EH
BH AR 7K AR BB LT AL BRI 0 g IR 22g). BALILLE B B Sag( MK 37¢),
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SHEMHBEREE 0g(KE 50g), AERSE MHBRHEATHELERTH75.6%, 7 WEFHH
86.0% B KBERAZH KL, £ FEMNR.AEEESE, UHARIT REAERERN DM (KEMAE
R)VEVERABE  MMNUE TN WAABNESHEL NKERSONE, AFF LK. L2
WTROME, EE5LFML WABEMER FHAFEE BELBRELHSECAAB AL, XK

EERBHERREEELY S,
: R4 AEEHEREMRREYNR)HEARIE
Table 4 The reproductive characteristics of female Niviventer confucianus of each age group in Dongting Lake area

o HE B3 B RN B=g ZRH R g T HRC KHEEK
No. of No. of Rate of No. of Rate of Mean litter Index of
Age classes female reproductive reproductive (%)  pregnancy  pregnancy (%)  size { Mean + SD) reproduction( ¢ )
HEEH Juvenile 4 0 0.0 0 0.0 0 0.0
EAEAH Sub-adult 10 2 20.0 2 20.0 2.530.7 (2~3)  0.26 (0.50)
MBS Adul 25 18 72.0 10 40.0 3.520.8(2~5) 0.74 (1.40)
EEH 0ld-adult 6 4 66.7 2 33.3 6.020,0 (6) 0.67(2.00)

@S Py B BE X B 47378 B The numbers in parentheses were change range of litter sizes
2.2.2 FAAFRARRWEEFE AREBREBATAURMNGEABLEFEHZR LM, M 0.0% ZI3H
% 100.0%. HEAWEEMRPLERENES BETRFAS5HFERBERFEF, MERFEHS K
FHZANELEBRNERKZASERHARBESREZR ., RUABRHTREATRE ERATEHHECHR
WEL. ZEASHEHELRDEFEERNLER MAERAREBHEN Lk,

25 HEHRAENRZ)RAKENEHEL

Table 5 Reproductive characteristics of male Niviventer confucianus in each season

T #e # H K/ (Mean + SD)

THRELE

231, K/ (Mean £ §D)

=3 R|AE (Mezn + SD) Sizes*of testis (mm) Sizes of testis in scrotum (mm) F® (%)
Se (Mean + SD) Testis weight - — — Rate of testes
asonl Testis weight (g) . ceHe welg ki ik ki i in serotum
in serotum(g) Long diameter Short diameter Long di Short di
HZF Spring 0.976 +0.933ab  1.862+0.262a 13.0£6.0a 7.323.7a 18.0+1.6a 10.3+1.4a 58.3 (14/24)
(3~21) (2~12) (15~21) (8~12)
X% Summer 1.363 +0.374a 1.363 £ 0.374b 17.0+3.4b 9.9+1.3b 17.0 £ 3 .4ab 9.9x1.3a 100.0 (7/7)
(10 ~ 20) (8~12) (10 ~20) (8~12)
#F Autumn 0.914+0.262ab  0.914 1 0.262bc 17.3+£3.0b 9.3+2. 1ab 17.3 4 3,0ab 9.3+2 lab 100.0 (7/7)
(12 ~20) (6~12) (12 ~20) (6~12)
& % Winter 0.668 + 0.489b 0.791 £ 0.431c 12.1+5.2ab 6.7+2.8a 13.5+4.1b 7.5x2.0b 85.7(6/7)
(4~21) (2~11) (10~21) (6~11)
HESP(ANOVA)  0.849 11.458" * * 2,253 2,050 3.479" 4,145"
Variance analysis '
A Total 0.988 + 0.754 1.374 + 0.549 14.225.4 7.9:3.2 16.8+3.2 9.5+1.9 75.6 (34/45)
(3~21) (2~12) (10~21) (6~12)

I HFR LIERA TR EE R B E The same superseript letters in same vertical row indicate no significant difference by t-test {p > 0.05), but different
letters indicate significant different (p < 0.05); * p <0.05, * * p<0.0l, and * * * p < 0,001 indicate the significant differences by variance analysis

(ANOVA), the same below

*o BRUERMEEWNERANEL
Table 6 Fluctuation of breeding stats of males in Dongting Lake region

o BN F &k #wHE #4% Long diameter (mm) %242 Shon diameter (mm)
Age classes Sample Rate of testis in (Mean = SD) JEE T o+ AR E F o] TEM L IRRE
size scrotum ( % ) Testis weight (g) Range Mean £ SD Range Mean + SD
H4ELH Juvenile 2 0.0 0.067 + 0.018a 4-7 5.5+2.1a 2~4 3.0t 1.4a
YR A4 Sub-adult 9 33.3 (3/9) 0.096 £ 0.067a 3~15 7.8%3.5a 2~8 4,4+1.9
BAF Adult 22 86.4 (19/22) 1.190+ 0.618b 6~21 15.5+4.4b 3~12 $.5+2.7b
F4EH 0ld-adult 12 100.0 (12/12) 1.738 £0.310b 16 ~20 18.52 1.4c 9-~12 10,6+ 1.0c
J5 24141 (ANOVA) 13.291*** 19,458" * * 16,965 **

Variance analysis

P
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3 it

AL B TR B 9 X LB 7 L XA B T M, MR R T IR . SREN X LT R
B BB AR RREN, PN 3.7 R, R T LU BRR(8.05)™, ZWR (6.46)" ./ INFEE
(4.88)" BAWR(S.3)"™MAF HR(GS.13), EREHO.S, UBEIHSETF Y IERE FTRE
EBRERRERWHEEM, MBRR(1.46)" HH R (1.34) /NF R (2.15)  BLL1E R (£ 2.49;
MRS E2.36) ; H A HBE T EEME THMERKAR Y HR(1.66) , AR %3Gt 30 i 1 B R 47
SARR,ZRIVEFBERBHEFEHNER. HBEHBENBARNZSHBERREE L, CHREENE
MEBENZERBEWNERE, MAEEREFLYHARERBESREUERESANETRAYME, &
WRHBESREF RLHMNBEWRIBENERBERMALRZE TR —FEN, REREBRBERL
MR2EZAANREINTR SINESEEANBEHAHER(MAR BRE. ASHEFES), BXM
HRSULFBEENEEBRERRAMBEHUBRNRA RILEN MR, MEMXAFHBUBEMNE R
HEWEH BFFEREZRKEREATIZRER KFERT, XUFEBHMABLETALEERS, BEAELR
FEHBBRBFERRAR, M5 LRPRERAL, BB EAM, EEFER AR TWAHTE D,
HWEYMHEHEERR FEREATREE, BB FTREPRENR AR EHAENR LR HERELE TR
KK, REA—HXMWFE—RANE  ARAERGT, HBFRESEEARELLSTFEE . Pocock £ 1
MREERAESAFENNMRBNEERELTEARAENER, FWREE, KA A B, AR E
HMERKHBERTAEARARATHEASARINXABKRE , KATEARTRT, THEEHMES. fM
AR EBIIR SRR ERENRFRNEEBRE (R, BRABEREED , BHFERLUNLE L,
BPSEFHIME A0 1L XA B B AFE L B X G, AR A 8K, SRR FENEREEFREERM
FRESXEMEM RIS ERERSEL™ , ARRSS5EHNLRE, EREHEN IR A K
B ( Microtus brandsi ) HE MR RBEBRARBNEERBEMN 323% . BEEREMNEN, BE2SBREKER
AR, —RERT, RN AT M6 3O % 2 e B 5005 Ra 1 3, T 4 B3 o 7 o B T AR
EEXHNIRETHRAAEERKOER, N ZELMHEX AR EMNNE R,

27 FREMARGHESR) K RAKFE

Table 7 The reproductive characteristics of female Niviventer confucianus in different habitat in Dongting Lake area
BEH  BERE  #HEE  BRE  ERFRE THREHR -2 ErE B EALT R

Sample No. of Female No. of Rate of Mean litter size Index of Rate of testis in
size female  ratio (%) pregnancy pregnancy (%)  (Meanx SD) Reproduction (7g) scrotum (% )

B Hilly area 56 29 51.8 9 31.0 4.11+1.36 0.56(1.28) 76.9

{1 X Moutainous area 25 12 48.0 3 25.0 2.67+0.58 0.32(0.67) 61.5

22 1
Habitat

S5HEMK i FAEL, REMRNEYRARSHESERTSEERMNG.77,BE3~5 1) H
o MEHBENBRIFRAEI-SZHRES . EFERATHT (X 3 T FEREA)MBTFRIMNA3I~4F 4~
5 TS BB R ML B RGE, b B B (E 5.2, TR 2~ 8 SRR EBIX (B 4.5, E 2 ~6)™
WEABER., X5KARSE MPERNRERSROMET R ST RN, F—fERERRSEF
MERBESAAR SES EHEVE, KRTFRHE.

(FHBEEEHNRARSE R, XK ERBHE Y REFOE LB, HEFHNBTHRO)
HEEHGEREH .67 MRFEHA30)HEERERS),LHEHBMBFERREEINAR AMUEFEHR
BEY., MEWEHNENR T EHRNALY BPERBNEEAPE—H2HN — RERKFER
(4)BHTEBANEES, XETE—FHERAR  AHFF—SHR. BT -BENLBREZITEHTY
B, X — BARBR N T . 32 8 5l T — 2 UM OR R AR 00 4 RO T 1 B 73, 5 et 78 RO RE MO A 38, B S 4
HMWTFHRFER S, FEUPRAEXMHAR, XTEFERMAREREFBEMNER . HREENE,RD
HHEEHBRARLHTERAHBBRINERL. ¥R PERMEFASREREH RFEHABFET N
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Table 8 Litter sizes of different age classes of some rodents in China
R A FEMES AR TREHE RETE RENE &84 i e 3
Rodent species Places Habitats Subadult Adult T Adult 1T Old Resources
H R db 3T Beijing HH Forest — 4.63 (40) 4.99 (40) 5.17 (12) wgpHLa@
Niviventer confucianus Zhang Jie
i IL Zhejiang My Forest 3.67(3) 3.5(4) 7(1) L i
Bao Yixin et al
¥ BE# Dongting AKH Forest 2.5(2) 3.7(10) 6(2) F 3T
lake region This paper
B R PEIR L% Taoyuan & 4R Facmland 5.3(83) 5.6(126) 5.5(128) 5.7(51) FEasinl
Apodemus agrarius Hanshou, Hunan Wang Yong et al
&M Yueyang,Hunan 4% B Farmland 5.1 4.9 4.8 4.8 B % [ g 10]
Chen Anguo et al
L ¥ Shangshai 2R H Farmland 5.40(40)  5.34(153) 5.59(148) 7.22(104) WA gpaslal.Q
Zhu Longbiao et al
¥t Huaibei A Hl Farmland 5.2 5.5 5.2 5.5 RBRMEH
Zhu Shengkai et al
REBR T EE# Dongting ¥k Beach of lake 4.22 4.77 5.45 5.71 RIEE %R
Microtus fortis lake region Wu Zhengjun et al
MR Fi i Xingjian & B Farmland 6.56 (78) 7.88 (443) 7.77 (26) EXEEM.Q
Mus musculus Yan Zhitang et al
# M Guizhou R & Farmhouse 3.22(9) 4.71(55)  4.98(43) 5.33(3) Bt gl
Pan Shichang
WHER # M Guizhou RE ML Famland  5.67(6)  6.50(12)  7.13(8)  9.20(5) i)
Rattus norvegicus & house Yang Zaixue et af
4] FBEW Dongting lake R 5 R HE 5.25(4)  5.05(17) 6.03 (20) 14 (1) HExHW
Rattus flavipecius region Farmland & house Zhang Meiwen et al
BAatr L% Sandong AR B Farmland 7.0 (5) 6.4(29) 5.6(18) 6.4(9) Sigrgale
Cricetulus barabensis Lu Haoquan et gl
¥t Huibei 4 H Farmland 5.0 5.2 5.3 4.8 -2k i
Zhu Shengkai et al
/R BT Ordos ¥ 1% Grassland 6.21 5.82 5.68 5.33 = o (o)
Dong Weihui et al
RER ¥EIE Huibei KRB Farmland — 7.3 7.9 9.9 KBS
Cricetulus triton Zhu Shengkai et al
BETY shean M Farmland 8.1(22)  9.4(35)  9.2(16)  8.3(1)  HpEmaio
Li Xiaochen et al
KRR, P #E Inner Mongolia KR {EIX Farmland — 5.15(17)  5.05(44)  5.12(26) JE gl
Meriones unguiculatus H R X Grassland — 6.5(2) 5.71(52)  5.68 (25) Zhou Qingxiang et al
EMAR #i VT Zhejian W R Ak 55 B A Forest 2.5(6) 2.0(7) 2.5(6)  mpmE
Eothenomys melanogaster & meadow in mountain Bao Yixin et al
BAEER P& Inner Mongolia L J& Grasstand 6.89(9) 6.80(40) 8.00(1) Wegmasl=)
Phadopus sungorus Dong Weihui et al
BERER 1L PG shanxi 4R B Farmland 4.5(16) 4.60(130) 4.62(81)  5.13(16) FIEF&H.0
Spermophilus dauricus B P shaanxi K B Farmland 4.57(14)  5.15(47)  5.43(33)  5.50(14) Wang Tingzheng et af
% TR B B, )i # /R % HJE Grassland 2.06(68)  2.56(108) 2.01(16)  2.50(2)  JEGR&!s)-©

Myospalax baileyi

Rouergai Sichuan

Wang Zhigang et al

OFEEHHBEHRNBEFRH The numbers in parentheses were sample size; @ £ 3CHR B B DAL S 493+ B T /8 The litter size was caleulated from information

in reference paper

D& ) AT BRHET R R ¢ R ARABEUELER (BEH-URFEH ¢t =2.861,df = 19, p =
0.010; FHFH-MF M :1=2.440,df =23,p = 0.023), BF WM TR EERZ, & 7 FHE 1 W10
FFIB SERE SRR A7 2 4530 45 B4 T 25 K O B 702 T 36557 | T3 0 A 261
$X¢Wﬁﬁ%ﬁﬁ5ﬂﬂﬁﬁiﬁﬁ%ﬁh=Q&LweB,pﬂﬂﬂ%%ﬁﬁ%@%ﬁ%ﬁi%ﬁ%
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(r=0.680, df =13, p=0.015), MFA—HEHNFE—BHTE, L Z2ERARMY —LEH EWELIRT
XEER, MEFARTENBEENMAIBREFRMEREMGER N TR —MATENME, BHTE
SEARRERER, O REREBEF A — SR RFERN,

MR RN EEEY(E &), SYMMNEERMFAEAR, YA IRHELTIESS
— A ERES, RYUBTENEN AN ERBIBSE —EN TR RAE—REKSERE 1%
g™, XSHMEFEE —EHARR AERERNKFHHBRREFTRMXSHE WA /N, EESHER
BEAER TAHEENLEAZHENEW., MELASELEE TEEZAFRAERSNEYRENE
Wo ERMHR—MEI~4 ARFHER O ARERLER, 10 ARNAAI HRR, ERE HRANE
BIBEFEE BERNFES5-7T AN EEBY(HERET AR). 10~ BE2 ARRIERE™ , )T, B
RNERGUEAESE KAFHE LM, EFTI4E 2 ARNEE 1 ARKREAZR,2~3 ARNELE
BEAERES , MESHES, BNBRETD, SV BEMHBEOEMAA, THEHERD™
BRRE AEMAMHBEENERER, MEEHERRXRSH BRI,
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