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Abstract: In order to investigate the distribution pattern of rodent communities and their response to en-
vironmental change in the typical Loess Gulled-Hilly Area, the rodent communities in four different ar-
eas were studied, including forest (grass) zone, crop zone in valley, crop zone on tableland, orchard on
tableland, in Xi County, Shanxi Province, during 1990—2020, and the rodent community structure, di-
versity characteristic and spatial niche were analyzed during different periods. The results showed that
the overall density of rodents showed a high-low-high trend during the study period, which decreased
from 12.71% in 1990—1994 to 3.39% in 2005—2009, and then increased to 7.83% in 2015—2020. Sig-
nificant differences were observed in the diversity characteristics among crop zones, forest (grass) zone
and orchard on tableland, but there were no significant differences in the diversity between crop zones
in valley and on tableland. The Pianka’s spatial niche overlap indices between different rodent species

suggested that the needs and utilization of environmental resources in different rodents were different.

FLETH « B IEREEEIIAT LI (2019FY 100300) , 111 P54 # S 0T A 118 (201803D221015-1) , 1 PG AV Bl2# Be R H (YCX2020110)
* W {57EH (Author for correspondence), E-mail: Tinglinwang@]126.com
Wk B . 2021-01-25



892 N7/ A S 484

This study indicated that the distribution pattern of rodent communities was affected by habitat types,

and the change of environment was an important factor leading to the change of their distribution patterns.

Key words: Loess Gulled-Hilly Area; rodent community; distribution pattern; spatiotemporal dynamics;

species diversity
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Table 1 Rodent community structure in Xi County, Shanxi Province during different periods

Shannon-Wiener Z £ £8 BUH1 Pielou Y4157 B 45 54 1)
B B AE 2 AR 2015—2020 4F , 4 531 1.89 FI
0.91 , B IAE 2 H BAE 2000—2004 4, 43514 1.32 Fil

0.64( 1-C~D),,

WrFh 4 L Relative share of each species/%

Zone Rodent species 1990—  1995— 2000— 2005— 2010— 2015—
1994 1999 2004 2009 2014 2020
ARELX KA B Tscheskia triton 14.13 13.37 2090 3.85 3.75 5.10
Forest (grass) zone KA R Cricetulus longicaudatus 6.52 10.47 40.30 10.26 6.25 7.64
btk Niviventer confucianus 49.64 62.79 17.90 64.10 80.63  59.24
§EE B, Apodemus peninsulae 1.09 291 4.48 1.28 6.25 5.10
LR B Apodemus agrarius 0.72 5.23 4.48 1.28 1.88  20.37
TV B Meriones meridianus 2.17 1.74 7.46 5.12 - 1.27
R Tamias sibiricus 21.38 - - 10.26 0.62 0.64
KRR Ochotona dauurica 1.09 - - - - -
INGE B Mus musculus 2.90 3.49 4.48 3.85 - 0.64
MR . Rattus norvegicus 0.36 - - - 0.62 -
THIRAEPIX KA Tscheskia triton 29.16  28.62 1576 1728 2124  16.28
Crop zone in valley KB Cricetulus longicaudatus 22.34 52.96 55.43 51.85 46.02 17.43
b4t B Niviventer confucianus 21.53 6.91 2.72 8.65 11.50 24.42
&L B, Apodemus peninsulae 0.54 1.32 0.54 - 4.43 6.98
LR TR Apodemus agrarius 0.27 2.95 1.64 2.47 1.77 22.09
TV B Meriones meridianus 6.81 6.25 20.65 12.35 15.04 9.30
A Tamias sibiricus 8.73 - - 1.23 - -
KL IR AR Ochotona dauurica 0.27 - - - - -
INGE B Mus musculus 10.35 0.99 3.26 6.17 - 3.49
YR IX KA Tscheskia triton 30.11 2367 1786  18.18 1798  21.81
Crop zone on tableland KEG K Cricetulus longicaudatus 26.28 52.66 55.36 46.36 49.44 39.36
btk Niviventer confucianus 10.79 2.90 - 12.73 15.73 9.57
WL B Apodemus peninsulae 0.45 1.45 - - 3.37 10.11
AL B Apodemus agrarius - 0.72 - - - 3.72
FLUP B Meriones meridianus 7.42 4.11 21.42 12.73 8.43 5.32
R Tamias sibiricus 6.07 - - 5.45 - -
INGZ B Mus musculus 16.18 14.25 5.36 4.55 1.69 10.11
¥R B, Rattus norvegicus 2.70 0.24 - - 3.36 -
Wit SR el X KA Tscheskia triton 3253 2756 1224 1719 1596  21.58
Orchard on tableland KA R Cricetulus longicaudatus 18.47 43.15 53.06 46.88 27.70 19.42
btk B Niviventer confucianus 11.24 7.48 1.22 9.38 3239 22.66
&L 5, Apodemus peninsulae 0.40 1.87 2.04 0.78 6.10  10.79
HALR A B Apodemus agrarius - 0.47 0.41 - - 5.41
TV B Meriones meridianus 11.24 7.79 22.45 9.38 13.15 11.51
1 Tamias sibiricus 2.82 0.62 - 8.59 1.41 1.80
INF B, Mus musculus 20.08 10.59 7.76 6.25 0.94 6.83
MK . Rattus norvegicus 3.22 0.47 0.82 1.55 2.35 -
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Fig. 1 The density and diversity of rodent communities in different zones in Xi County, Shanxi Province
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Table 2 Differences in the diversity indices of rodent communities in different zones in Xi County, Shanxi Province in 1990—2020

BEIX LI BN <y Shannon-Wiener ZFEVEFE S Pielou 2] FE 54K

Zone Species richness index Shannon-Wiener diversity index Pielou evenness index
FRFELIX Forest (grass) zone 7.83£1.17 ab 1.27£0.28 b 0.62+£0.14 b
WIEVEY) X Crop zone in valley 7.17£0.98 ab 1.48+0.23 ab 0.76+0.11 a
JETRIEH) X Crop zone on tableland 6.67£1.51 b 1.46+0.23 ab 0.78+0.09 a
JETHI A FE X Orchard on tableland 8.17+0.41 a 1.59+0.20 a 0.77+0.10 a

LR EUR Y N bR 2 . RIS R PRk R 28 Duncan [T B W 225K 50 AE P<0.05 /K F-25 5+ 8. % . Data are mean+

SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 2 Spatial niche breadth indices of rodents in Xi County, Shanxi Province in 1990—2020
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Table 3 Spatial niche overlap indices of rodents in Xi County, Shanxi Province in 1990—2020

KER  KEGR R #IEER BAsR SR R RERER PER
Tscheskia  Cricetulus  Niviventer Apodemus Apodemus Meriones Tamias Ochotona  Mus

triton  longicaudatus confucianus peninsulae agrarius meridianus sibiricus —dauurica musculus

KEGK 0.995

Cricetulus longicaudatus

JeALER 0.609 0.551

Niviventer confucianus

AP R 0.938 0.905 0.772

Apodemus peninsulae

TRA B 0.661 0.612 0.871 0.699

Apodemus agrarius

TR 0.989 0.979 0.554 0.939 0.613

Meriones meridianus

FER 0.727 0.686 0.975 0.820 0.900 0.659

Tamias sibiricus

ENEVIN 0 0.288 0.228 0.910 0.450 0.838 0211  0.857

Ochotona dauurica

INZ R 0.966 0.973 0.522 0.912 0.479 0.955  0.642 0.156

Mus musculus

R 0.882 0.889 0.462 0.870 0.313 0.880 0.557 0.069 0.971

Rattus norvegicus

3 iTig (B TEFEBE AR DA i A5 A B U T — 2k

WA SIS B oAb Sy SO s AR AR 2
SRR A B B, R A O PR IR 1 Bl
AR R ST T, ARG R T AR S E R ML AL
AR O o FR I TEIZ U A BIFSE ARG AP

PR (BRI 25 A AT, 20055 15 572 55,2016 42
AR 2018) , I X 8 + AR5 74 AR IX A A DA T 2
BEAIRIE . AT e T L PG4 SR B+ HR iRV
BIX A PR BTG 5 SR A R IX K AR
RS E s, Z R Sh P IAE . Wi BT
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Tl PR Al 1) HEAR R Py R, 6 PR PR 1 R
A A3 OB A3 A SR AR AR Ak R R R R
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4 i) 3 (Laurance, 1991 ; Bowers & Matter, 1997) .
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HA ) 0 R AR (B 2% 2245, 2009 5K 8 45
2014) . AMFFEEE R, AL X B 0 145 Sh A v
VTR B AR 03 22 S AT 2R DX i R
RO = TR AR DX, A ISR DX
TVEY) X Z FEETR R e 35 22 5. RN n] e
H T S R 1) S B Ml S 2 W R e A CIRARIT,
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T BRI A LR fel i T8 B R B R )
FVPRE DX AR KA BT 2RSS A ) R0 B S, S il 14 3
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