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Response and population bionomic strategies of desert rodent communities

towards disturbance of cultivation
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Abstract; Cultivation on grassland ecosystem, as one of the greatest disturbance, is well studied. Grassland cultivation,
especially in desert region, often results in habitat fragmentation, and subsequently affects plant and animal communities.
Under intensive disturbance, the responses of rodent species with different bionomic strategies to environmental change
could play a key role in determining structure of their communities. Few literatures on Chinese western desert have focused
on the impacts of cultivation on rodents. A study was conducted from 2006 to 2011at cultivated and non-cultivated sites to
investigate effect of cultivation on rodent community diversity, community structure with different bionomic strategies, and
their population abundance in Alashan, Inner Mongolia, China. We expected that rodents with r strategy will dominate in

cultivated site, while K strategists will dominate in non-cultivated site. Rodent communities monitoring using live trapping
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method showed that cultivation significantly decreased Shannon-Wiener index and Simpson index, but did not affect Pielou
evenness index. In the cultivated site, species richness and population abundance of rodents with r strategy were higher than
those of K strategy. In non-cultivated site, rodent population abundance was lower for r strategists than K strategists. ABC
curve analysis showed that cumulative dominance of species abundance was higher cumulative dominance of species biomass
in cultivated site. The results suggested that cultivation had a negative impact on the rodent community diversity, and
severely disturbed rodent community, therefore, excluded or decreased rodents with K strategy. Our results supported our

hypothesis that rodents with r strategy will be dominant in communities in cultivated site.

Key Words: rodent community ; disturbance; bionomic strategies; biodiversity; desert
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T B DX A B X 5 Zh A BV B W (G AR SE BT, TS T BB SCR T A SESE BEG 3 R
X B e A o iy LA R A rh R A ST SR AE T A SR D . 2006—2011 4F 75 N 5 Bl 38 i BEIX
KPR BRI IE T ORTT B 5 TT B XA sh W vk i 8 fk B2 B Y (1) DI IT BT Wh 14 Zh W i 7% 2
RN 1] ROBEAZAL 5 (2) BariibABes . ALK (IF R IX) Wh ik s e ik i r- X8 S8 A a3, R P (CRIT R
D<) Bh K-XF 538 2 325 (3) Ml Wk tA sh A0 7 v A ) A 2500 SR i 20 ORI B e 7 i 52 T AL AR
1 FREER

WFFEIX (104°10'—105°30"E,37°24'—38°25'N) fi T+ PN 5¢ ity BT iz 38 7o T e v ) S 6 S0 UL, e Ak P A FEL 7>
WA S, A0 BRI i P e A, AF K i 75—215mm, FEAETE 7—9 H, 4FEZE K B 3000—
4000mm , 3R KRB L FRKEE -, FIGEB R TR PEFBER A, 25 A B LU B R AE AR AR
PITEAR ANHEAR CEFEARFUNEHEAR N £, B RERN LIZEPRL ( Chenopodiaceae ) |, 3§ B ( Compositae ) 1% 2R}
(Zygophyllaceae ) H#¥) 0 3 o TEMANEAEBE AT MR 12300 DX A0 b R D7 =X IR T B DCRIT B X 2 b
SR R IURERE X

(DHARFRIX WAL 206.6 hm® 1997 FFHUREEHC, Y BEE SRR N L8P ( Reaumuria soongorica) (2R
¥ B3 (Salsola passerina ) , Fo R 8 £ ( Zygophyllum pterocarpum ) 5 282 ( Ceratoides latens ) . % M43 3 JL
( Caragana stenophylla) \BEVNES (Artemisia ordosica) 25 /INEA , FEAARFFN K H 5 ( Pennisetum flaecidum ) , HoIK
B B ( Cleistogenes squarosa) , PEAEAEYIAT 55 VKEE ( Bassia dasyphylla) 55 M 8% 55 FE 290 29.5%

(2)JFRIX WA 180 hm?, 1994 4-IT B, JFUEAE#5 R IT B IXE L, T B 5 8L TR i R 4R
( Haloxylon ammodendron) VY337 ( Calligonum mongolicum ) FI{EAE ( Hedysarum scoparium ) %57 JEAN M Z A
%ﬁ%%ﬁ%(ﬂledicago sativa) %jﬂﬂf,ﬁéﬁi*ﬁ%ﬁ 1 ﬁzﬁzgﬁkﬁ%,*ﬁﬁ%gg@ 65%
2 HRAE
2.1 S

SRR 2 AR R R 2 AN R IX AR XA #ET 1A [ M bR AR AR A 1 hm® T

http ; //www.ecologica.cn



6446 A E = 33 %

W XA RIS (42 em x 17 em x 13em) 47 15m, 2800 15m , UHHEAE A K i ™S | 2006—2011 4E4R4F
4—10 H LAJATEE R A , BUGER 4 d, B R IR &A% 1 IR GIEREMMIRMER R 2 i s M) &
BRI R, ke sh P RBE T, 6—8 H L AITE 11.00—15.30 &%, LUMFEF-H4 5 Bk %
ESTRa /B U b G
22 BT
221 ZHPERRE

BTN IRV b P W U7 S A R BB 25 A AR AR, T TR A AR A

Yy F R S (1)
Shannon-Wiener 4 ==Y (P) (P, (2)
Pielou ¥J2J1EHE 4L E=1 H/InS (3)
Simpson TH %X D=1- i (P)? (4)

K, S WAL, PR @ B SMARTE SR T T L
222 FEE-EYRILEGE(ABC 1) & W 4tit

Mt Connell "™ i T B T HEAREFN Huston ™ AR ZREVET LB, Warwick ™ 42 HY = 5 B A W i LU
% (ABC Hi£R) 1% A r/ K- B R 2 3L0E K8 75 5% 7F Lambshead 45 Shaw' ™ K-flL 5 2R 19356l I & J&
Tk, FHUAPEAE R 52 TIRRORERE . ABC M2 DARETE rh & Rl 5 12 S i i) RS G b , AR
75 IR HE PP 0 0 B S (B D R AR AR 2 A R 2, 320070k R BEA 3 FhERAEIRAS . (1) BT, B i
M2 T4 5 BE M Ze B0y (2) 38 B T30, A= it it 2k e B4 0 HARAE — a2 (3) J T, F i Bl
LT AEYEME LI, Clake ™ #2115 T4H4F ABC HIZki W 4eit, 5 Ak .

W= Z,.S:l[( Z;Zlb,) - ( Z;Zlaj)}/SO(s - 1)

[, S FHEvE hIRNEL, b, i B AE W DA e BIERHE P IS T P00 0 2R W U5 o 35 B B B A
FURHEF AT ADYR A REF W L], 24 W BT 1, RN AR Y R LSBT S — YR e
6 B YR S G TR Y W BB -1 i ORI AR I
223 EFEKE

N TG ARIT B 5T B X Z RG0S v 10 22 5 Be AR 004 D BEAL IR 2 %00 ZREE SR R S W SEiHEAE
RAEWONAR I AT T 2 WA B 20 Hr F SAS9.2 B SE K, B 3 7K F- 8 @=0.05, 1 A Dunnett’s ¢ 4
B AT A LU
3 BERESW
31 HEEZ

2006—2011 4FIATHE A TE 9408 JE B, fli 7 Wa 4 3% 3 B 6 J& 7 A (3 1), Horpr Bk BURL ( Dipodidae )
2 Ff G145 . = BEBK B Dipus sagitta) R T HEEE B (Allactaga sibirica) ;4 BB ( Cricetidae ) 4 F f45 . T V0 B
( Meriones meridianus ) , ¥ JN ¥ B ( Meriones unguiculatus ) , /N & J& B ( Phodopus roborovskii ) Fl 2 2% £ K&,
( Cricetulus barabensis) ;¥ BFk( Sciuridae ) 1 Fp 4y « BT $7 3% 85 5 ( Spermophilus alaschanicus) . WF5E I E], R B
DA AR MG S 7 B, D0 BRI = BB B, YOO o 1A U0 B O B DX ARG o s 5 b, A3 BRI R 1
VDR MR T ARG U S AR AT RN B SR AR, DA S R am K A R 43 KR35 r-x ok
HRRC) ARy 2 R Bk Bk BRI = Bk Bk RO X R R A K, B 1 B, B K O KX R (R
2) P B RO L SRR BRI 2 U X 33

ARIF BT BIX - X S8 A K- 588 AR v i IRt B R i R S B DL 1, e 18T 1 ml o, R T
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R1 KARSFERMENMEEFAREREL S

Table 1 Communities structures and ratios of captured rodents in non-cultivated and cultivated areas

b ¥ U A3 Year

Treatments Rodent species 2006 2007 2008 2009 2010 2011

KR B[R 25 8 R Spermophilus alaschanicus/ % 7.74 3.26 1.01 4.38 6.49 5.42

No cultivation FHEBKER Allactaga sibirica/% 6.55 2.37 0.80 0.80 3.90 4.58
= HEBKE Dipus sagitta/ % 51.19 43.92 33.20 67.73 66.88 57.50
FEUP B Meriones meridianus/ % 13.69 19.29 52.31 22.71 5.84 15.00
KBl Meriones unguiculatus/ % 0.00 0.00 0.40 0.00 0.00 0.00
WA Cricetulus barabensis/ % 0.00 0.30 0.80 0.00 0.00 0.00
/NBEBR Phodopus roborovskii/ % 20.83 30.86 11.47 4.38 16.88 17.50
Y /% 100.00 100.00 100.00 100.00 100.00 100.00

R W72 8 ) Spermophilus alaschanicus/ % 16.44 7.52 4.38 7.37 0.00 6.82

Cultivation FHHEBKER Allactaga sibirica/% 6.85 0.00 0.00 0.00 0.00 0.00
T4 ¥b B Meriones meridianus/ % 57.53 73.45 84.38 68.42 87.88 72.73
KIRD B Meriones unguiculatus/ % 0.00 0.00 1.25 18.95 6.06 20.45
LA Cricetulus barabensis/ % 19.18 19.03 10.00 5.26 6.06 0.00
Y /% 100.00 100.00 100.00 100.00 100.00 100.00

R2 REESI KM E W FHFE

Table 2 Biological features of captured rodents with different bionomic strategies

Wb &4/ mm WKL (/) GAFE (R R) Fti/ 1 LIRS
Species Body length " " Embryos Longevity Hibernation( Yes/No)
K-%%# K-selection
W[ 7 35 ¥ B Spermophilus alaschanicus 163—230 1 3—4 272 JE
TLBEBER Allactaga sibirica 112—160 1 4—5 >24 I
=K Dipus sagitta 114—135 1 4—6 >24 =
r-%E$E r-selection
T2 B Meriones meridianus 68—136 2—3 6 <12 =
KRB B Meriones unguiculatus 90—130 2—3 6—7 18—24 R
A B Cricetulus barabensis 70—110 4—75 4—8 2510 &
/NE R B Phodopus roborouskii 73—75 1—2 5—6 <24 n
4 —
100 F o ggEms - .
8 e 8
§ 80 S T
g <1 * @ 3 F
N3 R3]
2D 60 3 *x
£ %
5] =l
B | =
2 o2t
8
£ 20 £
O Il Il 'll 1 1 1 &I 1
RIF B B R B
No cultivation Cultivation No cultivation Cultivation

E1 AEMREERFESHFEXAIAN
Fig.1 Composition of captured rodents with different bionomic strategies in non-cultivated and cultivated sites

e 7 R P<0.05,° * « 7 R P<0.01; Y{E HBH ] Dunnett’s ¢ K4
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B KA B ) B T 09 (P<0.05) T B IK KA HAIE - 8 I Bt He T 5 255 F K-
S (P<0.01) s RFFRIK KW B AR T X 2% (F 22 68 B3 | T FF B I 4 19 K-S 0
B ELTF X E (P<0.01) (K 1),
32 HHEZHEREE

KIFRGIF B IXHGG S HE TG Z e B0 0 UL I 2, &1 2 AT, SR I B X WG 25 2l 9 7% Shannon-
Wiener 850 % Simpson $8 R ARAE H BUAE 2009 4 117 - B XX P48 B0 AR H BRZE 2010 4, RFRIX
1) Pielou Y 5] VAR ETE 2008 4Ffefik, T B X 3k — 45 B S I 1 BUAE 2008 12010 4 (18 2) . J7 =00
R KT B X A WG4 sh# e % ) AP 4L Shannon-Wiener F840F1 Simpson #8803 8.3 & T B X (P<0.05) , 15
B ERARE (R 3),

L4 r Shannon-Wiener $5%{ Lo Pieloutd 4 ML
1.2 +
0.8 M
1.0 -
08 0.6 |
%5 0.6 -
k] 04
Z 04
g 02 . . . " 0.2 . . . " . .
=) 2007 2008 2009 2010 2011 2006 2007 2008 2009 2010 2011
sz Year
H 0.8 r Simpson $5 %k i
=
R _
0.6 —
0.4 - CRIT R
4t — FE
0.2 H
0.0 s s s s s
2006 2007 2008 2009 2010 2011
Ay Year
2 2006—2010 R F R 5 FEX MG Y B SHMERE
Fig.2 Rodent community diversity indices between non-cultivated and cultivated treatments from 2006 to 2010
x3 RAREARXMENMEESHEEERER
Table 3 Differences in rodent community diversity indices between non-cultivated and cultivated sites
ErESE% R R
SR R TR SEM r P
Diversity index No cultivation Cultivation
F K Richness (S) 5.50 3.50 0.29 30.00 0.01
Shannon-Wiener 3540 (H) 1.14 0.76 0.08 16.01 0.01
Pielou #J5]MEF8 %X Pielou evenness index (E) 0.65 0.56 0.06 2.94 0.15
Simpson f8%4 (D) 0.62 0.45 0.06 8.92 0.03

Y P<0.05 N2, Dunnett’s ¢ IR HEATEIE LA, SEM ORI ERRIEDR

3.3 FEVERY ABC Mg K w gt

KI5 B X WG sh i £ 5 B SR BRI ML ILIE 3 FiEl 4, R IE 3 AT R HF B X i
SRR AE 2006 45 2010 4R APy REURAR T 35 B R, R % X Wi v s e & 2 2 T4,
YRR RS (B 3) o RS M AT R XA Y SRR R 5 F 5 5 SRR 24250 M
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ARG 5 S Sz S BT (K 3)
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Fig.3 Cumulative dominance curves on abundance and biomass of rodent communities in non-cultivated sites from 2006 to 2011

Il 4 AT JF R X 2007 4EMG V5 s i ds & B BB 2 5 4 i BB ih e 23, (R AT
b Ty 2RI 075 2010 AEMG G S I F & B BRL AR TAE W& 2R, 5 H AL A4 A
B2, FIRESHRFE  BR 2010 4EAN  HABAR R B X 40 Fad TPl 72, g R A e gics b DB Flh £ 5

KIF R S5IF B Xt shfEdsng w geit WK 5, RIF R XS W G HEYIRKTF 0, miJF B X R 2010 4
KF 0 ZA0, HAEMY/NT 0K 5) . Z508l M, KIFRIXE W G2 E K TIFRX (P<0.05),%
BRI B XA 1 3 68 B 2 SR AR i e R AR TR T R X R AW E & 24
PR S A Y 2 TR
4 itig
4.1 BEESSHS 2R

KT REE S IR A 2R B AT TR Paine MBI ULIAN , JR 3 sh P ¥ Fh 246 1%
SIZRGE NI E B, DUSCE TR R S — 5 4 28 W B B YR RCR A 56 B — A Al 5 35 B AR R
PIRCRZ I EH IHIZY . Soykan 55 Sabo MBS, Az 7™ Ik &5 AT Mk S5 Z M 8 I &4 1
18 22 b SR 2 A A 0 v A e — o o BT B U I S R I R I W 1 SRR E R A T A v A
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Fig.4 Cumulative dominance curves on abundance and biomass of rodent communities in cultivated sites from 2006 to 2011

IR AR BB BRI NN T, AREZE A 8 i T B XA BAT B A ik 4 sh it i 241, vl e
Je i TSR UM EH B B S8, WIEEZHRE T BT LR T ki sh i ds i o 4
JEJE | Shannon-Wiener ¥8 40 Simpson 8%, (15 sl Wy (AAG B A 55 14 Tk i fl | 78 5 R s 1) RUEE L shp Fh s
BT B S TR RGE I INNGESS , MATE B XA S, iR AR S5 R 0 [1] — DX ol P i 1A Sh 0T 5
RI AT B K 5 sh Py B AIC TP B IX S SR el IR RUBE (3a) A4S [ RUEE (40 hm?*) 5AHF5E 1Y
2E 5 TR

Downes 55BN R 3057 ST PEAREIA Dy , WS 3 45 M 7 J=y B8 RUBE b3l 35 W b 22 A, S22 2% OG5 Ml 1o 5 4
F IR B R U K B BRI AR UG Y B 5T LA W R R I B A5 R TS Y Sl Bt 1 A
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