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w =1 1 —1 gL SLoap sl ap 1,3 wrl,2, % b, —1, %
X E &S R, ARFE IR LKEAR T, 2G0T AR
(1. FFFFM R KA Bl 5 TR EE , FFFBIR 161006 ;2. Jbat K20 FE BRI, Jbat 100871
3. RACIRTE KA Bl e , KB 130024)

TR R AP H RN TR X 5 AR 5006 BE ki 16 s SRR P84T T B, ARV S 52 A8 B2 X 3 T
WY SRR . SRR, R B PR BRI AR IR B2 ST RSB SZ 4 X B R 35 A0 DL A, R [R) M b e
AFAESTRE 2B BRI S0, R T BT R A S s B e o RIS, b T A A 4 i B AR = 8 X M T ¥
B4/ IN B 3L 3h 0 ) W A RN BRI S5 4 B A R S ML, Wk i s ) i SRR AR W i 5 A Y i SRR K 2L B3
MM R R, Y B R RE R A Y 2 R P SO S I 2B R IUAh , SRS e S b SRR B S T A
Y Z R R R RIFARE , 7T RER B9 HE A K FIAR-HE SR 46 X R B A IR A S B A NG T AR SR R R S B Y
BIR, WEZ YR IAFQIE T RAFEBINE , (3 PIAESE P w16 3h Y i Wb ZREHK S IU R o BFSERIA, /AL 15 39
Wb 4 RS T B MR SR 2R BE A K, (B M T AL A 0] /N L B 28 AR W B RN ok 5 R A R W ) BE SR AN R A5 R G , X b e /B 5 2
YIFp AR PR R BB ST , Ge v A 358 IR 2R BE B S Ak i oz =% P (A 2/ A 5 SR 2 B 3 T 149 788 2, S RDAR B B %ok /N B 2R Wy o
SOt B T R R L TR 7 38 A T R o

R PO X s AR BE R AL s S b s W1 28 P ek
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Abstract: Small mammals were trapped using snap-traps in five different pasture and forest regions to investigate the effect
of habitat complexity on species diversity of small mammals. In total, 128 individuals were captured, comprising seven
species of rodents, of which, Apodemus agrarius was the most commonly. The captured species were not evenly distributed
along habitat gradients, which reflected the selection orientation of small mammals to different habitats. Analyses of richness
and diversity of small mammals showed that trapping success, species richness and biomass of small mammals have a
significant positive correlation with the diversity or heterogeneity of herbage but not with the whole vegetation heterogeneity.
This indicated that the coverage and richness of herbage have a higher influence on the spatial distribution and community

structure of small mammals. However, the diversity of small mammals had no similar relationships with the diversity or

EEME : EKEAERBTIR R BT BT H (973) (2007CB109106 ) ; 3 FF M AR K2 4F BUWRHIT IR 3 3 F5H-RI ¥ By i B
%5 H H#A :2008-10-13 f&1T H#A :2009-02-06
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* W iRAE#H Corresponding author. E-mail ; changhecool@ 163. com; shshl32@ 163. com
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heterogeneity of herbage. Large quantities of small thickets in shrub and forest-shrub regions enhanced the diversity of small
mammals. We concluded that the composition of small mammals is related to the complexity of habitats, while the effect of
each vegetation type to the biomass and diversity of small mammals is not equal. The influence of herbage on small
mammals is largest, while that of shrubs is the second, and trees has the smallest contribution, sometimes even a negative

influence on the diversity of small mammals.

Key Words: pasture and forest interlaced region; habitat complexity ; heterogeneity ; small mammals ;species diversity

LZS ] SRt e A B R R B e S ] E M ZR A R RGBT AR A ST
T R AS &, AT DA AR AR B BRBE SRR, IR AT DA AR @Y o A 55 B TRk sV B b R R S5 el
SREVER BEREND T WA N R R EDF SRR N — A EERED . Tk, WIRE S
J AT RASPE s 25 25 5 H A XS, RS 4 R - R 5 1T BB A B T R 0 7 0 A 05 S T e el TR N )
SR B B HOTE ZS A A U 2 53 4 PR 2% ) A B4 R R A A1 o AR B B TR B LT 3h TR I U L BE
B DA RGRERE R TS5 2 A LR B RIS TR AR B 3 0l B A AR A DA R b = B FR A3 A
BT BAPIIIESE T SRR AR SRR 2 (B AE7E IE AR R 6 RS2 IR BRI 2 W RSB
M REE S H T AL PR R 2o VA B C R IR 2, RSHETE SRR ™), MO s E L T
R EC R R X, H A2 SR AL RO B A KIS R B SRR, R EERAT
FNGERGFFAE & A i 4 1) 72 B) DX 35, ML FRY f YR K It 1 A 0 S8 25 18 i 145 3 0 ) AR JRL R 35 0 R B/
J1124 ORI ) phy F LA ASERBE A P R AR P R SRR, DA R A SIS Sh S, s A 2, 2
] R PESR Y o A SO BT IR EE 2 1) AR R UR ST 57 MG JR b, X ORS8N [ AR B3 2 AU JE b ) RS
AT TS, B EEBRIWE SRR 5 0 T /N R B B VR A BB 5 HM B IR Z M AHE R R, IR
b X B2 Y e da B TR R HE AT SE MR
1 HREER

AR BEAE ML B B2 AR 47, E R R B AR S VR R I R 2 — B 55 57 IR R TR AT, it IX.
JRFERA R KSR, A ZKMNER , EEEMEW, FIR 0.7 ~4.2C, IFRMKIRE -39.5C ,4F
KT & 400 ~550mm , (Y FEAE PR ST, LFMILKEE 150d 224, K)E 1m 24,

PRI b A R BEAE BT B8 KT LATE , L LAZR HSORRIX., Hotth 367 B R AR 48 123°55. 3" ~ 123°56. 6/, k46
47°22.3" ~47°23.6' MK 151m, B FiZb X B4R X, R AZETEsh TH5REL, B T LA Rl =E o 21
FF AR XM SHE R EWAN TR, ARYEZH X AR R AL A, e 43 5 Fh A 8%, 4
FRE A X EN X AR-FEASAE X TR 1 (BARR) A TAR 2(BHIX) o

) X R AR IRULL., 32 OTL K ALK, e v st 34 ey 1) X I b oK b, 1878 2, X st 5 AH X P
AR FE R EF RHANRAREY) , 525 BETE 85% 24 . HEMX N RE AT, + 58U ,
RUMIAN E, FES RN, HEE R 50% ~70% , FEFEL) 80% ~90% ,EHEE L, B NE K
BHUK, 8 B RIA B AT I, AR-EESSEE XN, T4 i, AR BER 0.4 ~0. 5 MR R 85% ~
95% ,FK PN i FSF-38 AR X AR A T ARG 50% A . BRI AKX T A2 3 i, Bk X EAR
PIBER 0.4 ~0.5 K F B BETE 90% LA L AKX AHR A BEAE 0.7 ~0.9 Z [l AT B3R 40% ~55%

2 WRFAE
2.1 AR R 2R I

EAEPFRERVRAEA LS WA EEE, RIS IR B MM E A, B A
B g EY WA E U /N ST S A B e B A S AP B AR
B MRS RIA ST B — b T AR DB WA RS, EE DS R DR B R T A R A

http ://www. ecologica. cn



6 3 WNE 4 TR ORI 5E X A 35 5 2% BE ) Wk U S W b 25 R P A 2947

BB R S WS T P 75 8 ( Landscape heterogeneity index) : HT = — 3 P,InP, ,HH1, Pyt — Bl

TR R ARA 12 o esh , RIS R R 5 3 T8 2 2% B A B G, (B0 45 A B2 A st T 15
BUBHAT TS Y2 9 25 A R T AR R TR B SR TA X (15 Drude 1) 7 il ZEERR ) (A 7 BE K

HAEYESHE(H = - iPilnPi S, S IFE PO IR i AR ERBE ) o

2.2 /PNEIEREETE

SRSk H 324331 F 2006 4F 6 ~8 H 12007 4E 5 ~7 At &AM/ N B HEAT T IRAEBS, B4 KA
1, AR SYMEE, MR rE L Bk, BRIAIHE Sm, $k4R I 20m, R H B R sk, S4B E S5 ~8 1N
2L B TRE S RE B BN/ T 100 MR H , BEEHCR 3270 8k H . WIS TR0 K AR RN &
(FE AR BK G REKME) HICREERA )G , W L=, § 84, #F— P 5 E 82K,
2.3 ¥R

KRV ERERE(R) SR E(H) MBS EEREE(J") AR & A 58 N /INEL B 28 f) o 2 ) A
B,

FEEEFEE(Richness index)R R=S

Shannon-Wiener $5%{ H’ H =- Z P.log,P,
=

Pielou ¥4 5% J' J' =H'/InS

Simpson £ 25 RS D D=3 (P)

LA EASKH S IR P, = ny/ N, n 988 i B9MEEL, N AR B

XA R AR B8 P S AR R AT B I R T 225347 (One-Way ANOVA) F5R i LSD #E47 221 LA 5 i
ShPHZR R AR B AN AR 2 R 205 S A S T v R S AN AR ) 22 R R K P BEAT AR SE PR AT, DA BB
ARG TAEFER M SPSS 12.0 58
3 &R
3.1 SR ARE

5 MR BER ZRBEANER | PR , PR-TE S50 IX P9 A B R PR FE B 5 (0. 91) , HRGRFE A (0. 76 ) Al
AR 1(0.72) , B (AR B R PEFE BURAR, [ 0.06, 5 HUf b iy b T 1% 10 22 AR K, HE A X 9 1) H SRR
TR 25, HIE AR BAR X T AR B O , TR SR % B e s N ARL N B AS A W) 1 2 PR Hoi i (1. 08) , FE A

*1 BREEHBMEREENILE
Table 1 Comparison of habitat complexities in each habitat

- -HEATEE X TAk1 TAHk2
5 ik iy T ) AL
Forest-shrub Planted Planted
Item Index Meadow Shrub
ecotone forest 1 forest 2
SR (%) FrA Arbor 1 3 23 45 80
Coverage of vegetation ~ #£ A Shrub 0 60 30 3 0
HA Herbage 85 85 90 95 45
S EFE % Heterogeneity index 0.06 0.76 0.91 0.72 0.65
b 1 5 0 B4R /X Natural cave Cop2 Cop3 Cop2 Sp. 0
Ground condition bea) &*ﬁx’fﬁ*ﬂ( % ) 25 60 40 2 0
Relative area of ravine
FE SRR 0.46 0.75 0.78 1.08 0.18
Diversity index of herbage
H B High of herbage(cm) 10 =5 20 +5 20 +10 35 +10 10 5

Cop® ;iR % ; Cop?: Z;Sp. : 2, LB AL WA 8;0: KW EJR  The scale of abundance used is an outgrowth of Drude’s, Cop3 ( Copiosae3) :
common or abundant, cover 6% —8% ; Cop2 ( Copiosae2) ;: common or abundant, cover 4% —6% ; Sp. (sparsal) : few or occasional, cover < 0.1% ;

0: no mouse hole was found.
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R BB P B E A AR 3B s AR-TE ST X A B A TR AR AR 29 40 TOE A IR AR 1 2 [0 5 N TAK 2 Y
Mo 24 B A iR
3.2 WEESh IR R A A YR

SERARME T B 7 B, 128 HEREN 3.91% o AR P WG W) A SRR FIAR XS ALy Bk 2 B
Mo HIFR2 AL, NTAK 1 Armhik sh4 B sk R B2 = THE 4 FEST (P =0.000) , EA X FIAK-HESCHEIX 2
[B] R AR BEA B 25 (P =0.991) , BiAE ST A RO R A8 T XA AR 2 (P <0.05) , Mk F AL
AL, FEXT AR A RS AR R B AR B

F2 FHMMESMHREMAEENE
Table 2 Trap success and relative biomass of small mammals in each habitat

PRI HAXTAE Y (R E R H )

R B 8 i i
Habitat No. of t No. of . Average trap Relative biomass
ital 0. of traps o. of species success(% ) (&/(100 traps d) )
145 Meadow 524 3 1.23a 52.6
¥ M\ Shrub 712 4 3.14b 68.6
FR-HERZ 4 X, Forest-shrub ecotone 539 4 3.13b 62.2
AT#k 1 Planted forest 1 992 5 7.45¢ 169.8
ATk 2 Planted forest 2 503 2 0.83a 23.8

X% HE BT R AR A AT B R 3R 5 22 400 (One-Way ANOVA) J5R ] LSD #5472 1 Lu %, R W45 A 15 6] iR i 3K 8 22 AR .35 (Fy 49 =27. 05,
P=0.000) The trap success was analyzed by One-Way ANOVA and least significant difference (LSD) multiple comparisons, here F, 1o =27.05,P =
0. 000

3.3 WFhA SR

Pk 128 Hustezhy b, & RAHE R 2 FAZE BUE 1 #, € KA R 3 #fe TR 1 #,
MG Y BORE (3R 3) , BRERIE W (Apodemus agrarius) MR BB , i 40. 6% , 2 A< L DX B LAY 5
286 B.( Cricetulus barabensis) (33.6% ) FIR A B (A. peninsulae) (17.97% ) Shy7s b X {8 WL FH ; ieoh, B
& H B ( Microtus maximowiczii ) F1%x J5 H B ( Microtus fortis ) iy 7= #b X #3538 F , 203 o5 B AMEEH 2. 34% Fi
3. 91% ; B H B ( Microtus gregalis) Fl1#5 % F. ( Rattus norvegicus ) B 4H I AIA B B MEER 1% , A8 WA,

®3 TREREMEDMHHRER AR (%)

Table 3 Trap success and composition of small mammals in each habitat

Hif) HEA M-HERCHEIX AT AT A2 it

Fhk Meadow Shrub F-S Planted forest 1 Planted forest 2 (4R
Species kR 4 kR AR EiHE <12 kR A EiHiETES IR Total

TS Comp TS Comp TS Comp TS Comp TS Comp (comp)
okl . 0.76 57.14 1.54 45.83 0.93 29. 41 2.02 27.63 0.40 50. 00 33.59
C. barabensis
jUM(!lIEEﬂ‘ 0.38 28.57 1.26 37.50 1.11 35.29 0. 60 7.89 - - 17.97
A. peninsulae
%?ﬁﬂigﬂ - 0.42 12.50 0.56 17. 65 4.44 57.89 0.40 50. 00 40. 63
A. agrarius
%EEBHE.& L. - - 0.14 4.17 - - 0.40 5.26 - - 3.91
M. maximowiczii
Z;eﬁ;ﬁEHEi - - - - — - 0.10 1.32 - - 0.78
M. gregalis
A7 H R _ _ _ _ _ _ _
M. fortis 0.56 17. 65 2.34
AR 0.19 14.29 - - — - - - - - 0.78

Rattus norvegicus

F-S: Forest-shrub ecotone, TS: Trap success, Comp: Composition
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3.4 WEIEShI R T SAEPETE SR

ARIEA R AR 58 9 B iR K i 0 S B R SR ARCR: , 703338 T RE% R 8 BEIE B SRR B S
BRI HBE TR R NK 4 PR . 3R 4 AL, N DA L BA BRI E BE(S) , TAK-HE S5 X
SAEPEIEROROR (1. 9328 ), N TAK 2 e ) X B 3 5 8 0 2 M P38 B0 G, 205310 0 2 3 K% 1. 0000 Al
1. 3788  (HEANTH ¥ 5 BEFE B S BE 18 8UR =, 70510 0. 7214 F10.7086 % 0. 5000 1 0. 4286 ; bk-7E 5255 X
HIPLE B /N U 0. 2734,

R4 TREFETHESIYRIEE SRR

Table 4 Characteristic of community diversity of small mammals in different habitats

VL EZES xR

H: Bi FHE Species diversit Sl PL3 B
Habitat Richness index P R , ¥ Evenness J' Dominance D
index H
148 Meadow 3 1.3788 0.7086 0.4286
WM\ Shrub 4 1.6126 0.5074 0.3681
FR-#ERZEE IX. Forest-shrub ecotone 4 1.9328 0.6822 0.2734
AT Hk 1 Planted forest 1 5 1.5642 0.3612 0.4207
A T.AkK 2 Planted forest 2 2 1.0000 0.7214 0.5000

4 Ttig

BRFEEERAR I, TR R TR B BRI AR B 5 5 e /K X MRS X P ) DL Ao DL, B rp 2R
LM AR R B R, /A i i) 2, M X 3L . i K IBORE , PREHE
MEZMAENTAR L FEA TR 2 /A0 7™ B B ) X AR DA 93 A 5 FR R RE T AR 58 4
A oA, EEEHENTAR 1 FIHEA B bh-PE S5 DX A 5 T M BRI 3 B 501 16 7 A DX FIPR-PE S 4 X, X AT
REJE R N A (R B 0 A AT S R RSB LM AN ], DRI T AR e B S B A AR ] o BRI RO B 1 AR TR S A
AR BT AKX Y AR PRI A B AR , S R R, A P R AR, DRI T AR A PR A R
50 5 T ) DX R A TR R B N O T2, S AR 7 A o7 B 2 PR AR, DR TR LA R B )
G3Ao PR U LMEYIZE i 587 E B AR IR ML 5 Fhik B rh BBk O LS & M S AR AR o
FE,HI, BEC R IEE LB 2 o RAME R VYR8 EE R YRR, (B X 27 Tl
R BE I T | R AR B8 B B A7 e EL R (A T iy ) BEXE S BT, DR LB ROPA A B 522 A 72T DA X AT
MR - RS IS FE A XA TAR 1 i 31 o
4.1 ASERRMES WS AR

SR AR 270 IR PR AT AR 22/ NBL 2RI LA, A Y A ORI i 45 4 B B el R e 5 | RS B B F
RBEF YR TR ZE S, X 26 R 3R A0 B B 1 DK B R i B/ NEU W 3L 3 0 A ) A 35 PR B )
PEvE, R TR SRR PR R i N B R E B — N EBRE R PRk, RE
VEE DA X FIPRTEE 38 4 X P9 M A S IR M KOS 78 T A AR 1 (G5 Sh D i SR SRR F A TAR 1, 2RI B
(P =0.000) , HHAFE S H AN AYEWHBRT AL L, R, T KA SRR £0(0. 06) Bl B4
TATLHR2(0.65) fHFHE# H W15 S ) F 23R R TG B2 5 (P =0.68) , ) X (945 1 Bk H ARXS 4=
Yy S R IR 2, 2R AR B S R P 7K -5 3 T G 14 SR RO AR O A A R R AR TR B AR e T %
HESSI AR S ALY B SRR R (R R IETE 50 2 B3 IEARR (r =0.918,P =0.028) , &3 7 8k H AHXHAE
Y& S EAEY SIS EE B IEAK (r =0.879,P =0.47) ZRIATEA RIAR L A, BEASA ) X b 1
S HI AR R ANAR RS A= B B SE N R R, X AT AR IRy R A Y R A B /NI FL3h M i) 2
BRI, to B B/ N R 3L S ) B () 42 B R, b T e A A 9y PO i B R = X /N R i 2L 3 A )
PR BB SRR
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4.2 AESRERESWESHIMBEERER

H SR T LA /N AT 7L S s LA A A7 AR R AR A A, AR 8 Y T B B R ST S R
PR BB LA BGRERE T, 2 2 28 S PR RE D i i Sh P AR A EE 258 A A MO OR BB, BB AN
EZH/ NG WA ER R SRR R ER, S ARSI R R E
W& F AP ZAEPESE RO I 2 383 1S (B R SIS B S B A S AP AR R RIEA
BE(r=0.753,df=5,P=0.141) , 5E# R R M IS B T B EMH XM (r=0.448 ,df =5,P =0.450) ,{HX} 4%
BRI AN AL AT R D7 K B ( Chi-Square Test) B 4 A Ba ] (M 0 L 2 B thi AR B & Ve 2257 (p
=0.000) o X FIAK-FESC 58 X N FEAHE Y B A K P AR X N DK 1 8K, T WG 15 sh ¥ M i 2 M1 18
RO R T AR L 53X AT BER R D HE A DX FIPK -7 5 5 IX P9 KRR T A A7 7RSI T w4 3h i i e 98
I R AR B T ks , 2 AT A IR R ) X A 52 5 7, 1 G800, S, of /N TR o 23l B 25
FEMEKTRE) T —E R, IR, KRR B ARTR 7O AEE , 360 T 96 A B8 A 3 T 5 R KT, o
TN FIBK-ME S X BT P SAE MK AR B T — e PR o EATAR 2 o, i FIRA KM 2
5, PRPVAR A BE 5 R BE R bR ARG R T AN A1 T/ N B RE U 28 i A 7, BT LAY R B B S AR ERARA , B
P — A SRR BR (PEFBE 0.500) B

LA EBFFEEE SRR, NG S 4y B 0 e 2L B S S SRR B R, X S AR B G i T 1% O L1
0 R /N B ) B 2 AR K T B2 EOE, B 0 AR B2 B3 3 0t T 145 3 ) ) 4L R 25
MK BA SE R R R AR AR T, B, 3t T AR B0 /N B8 S8 A Wy B A P AR PR B SRR AR BE AN SR 26 IR 19
AP RIERRIZ , SO/ E T Z R R IRUEEE S T , X /NEY 5 28 1 A W B S L b e
Tk B R HEAR Z (B R BARIRHE A B AR H/ NS SR B 2 AR K B R R R TR 2 B
AN, MR B A R R B X N A M S RO 2B FIREA . R4S WBIRAR G
% Y T e A AR ) 0 2 B A = X/ NEY B S W o 2L RV Vi S5 AR IRV BEK , SR TS R B 0o /N R
SNy SR AR i L T g B S8 T T i P 330 W SRTEAE o AT, 3 i /N L 2R v 22
FEPERZ M BB T , G it He 350 52 A BE B e o 1 7 515 AR T M 0 2/ A 35 SIS 5 o 3 T 1 vy 2 3 A AL 9 2R 40
BREAT AR L Y BRI SR , R T S SR P B3 B BE A BB VA AR R T, T 5 — AR B L pR )
W WA s T2 R
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