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Community diversities of rodents and its relationship with environmental factors

in the Mt. Kalamaili Ungulate Nature Reserve, Xinjiang
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Abstract; The community structure of rodents is influenced by the characteristics of the ecological environment and could
reflect the pattern of environmental change. In order to investigate the relationship between rodent community diversities and
environmental factors, we obtained data on habitat factors and rodent community structure of nine habitat types through rat
clip in the Mt. Kalamaili Ungulate Nature Reserve, Xinjiang. In the spring and summer of 2019 and 2020, a total of 291
sample plots were set with 55269 available clip days, the total survey area was 176.875 km”, and 12 environmental factors

of each sample were recorded. A total of 419 rodents were captured, belonging to 12 species, 10 genera, 4 families and
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1 order. Our results showed that the dominant species were Dipus sagitta and Allactaga sibirica, which accounted for
34.13% and 27.68% of the total individuals, respectively. The habitat type with the highest rodent capture rate was desert
habitat (2.18% ). The dominant distribution type of captured rodent species was drought tolerance (98.09% ). The One-way
ANOVA analysis showed that the 12 environmental factors were significantly different among the 9 habitat types ( P<0.01),
indicating that the distribution of rodents was highly heterogeneous in the Reserve. The results of redundancy analysis
revealed that four environmental factors, including altitude, shrub coverage, shrub height and vegetation types, were the
most important environmental factors that determined the community structure of rodents. The number of vegetation species
was positively correlated with the community diversities. With the increase of the number of vegetation species, the other

diversity indexes were increased in addition to the dominance index.

Key Words: Xinjiang; Mt. Kalamaili Ungulate Nature Reserve; rodent; community diversity; environmental factor
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Fig.1 Mousetraps samples in Mt. Kalamaili Ungulate Nature Reserve (MKUNR) , 2019 and 2020
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R2 HEFLRPRARER LB MG SR EMEE SR ERIE

Table 2 Rodents capture rates and community diversity characteristics of different habitats in MKUNR, Xinjiang

YRR FEEBBR SRR H WOMEREE  RRERED

B EHEIN Ve Va kR o X T .
Habitat Catches Capture-rate Species f,{mhness l,)lve"sny Evenness Df)mmance
number index R index H index E index D
A3 1 Habitat 63 0.71% 8 1.1593 1.4654 0.5897 0.9926
A8 11 Habitar 11 32 0.59% 5 0.6625 1.1899 0.4789 0.9977
A3511 Habitat I 14 0.44% 3 0.3312 0.8921 0.3590 0.9995
A5V Habitat IV 12 0.23% 4 0.4969 0.9830 0.3956 0.9996
4255V Habitat V 33 1.38% 4 0.4969 1.0600 0.4266 0.9974
A 55 VI Habitat VI 62 1.44% 5 0.6625 1.2110 0.4873 0.9919
4:55 VI Habitat VI 81 2.18% 3 0.3312 0.6589 0.2652 0.9785
A= 35 VI Habitat VII 8 0.40% 4 0.4969 1.3209 0.5316 0.9999
A:351X Habitat IX 114 0.57% 9 1.3250 1.5929 0.6410 0.9806

1.3209, VoA 5E 1.2110, K & X A= 5% 1.1899, P A= 5% 1.0600, J& B 5 A4 35 0.9830, Ak ¥ A= 35 0.8921 , e /N2
VPSS 0.6589, ZAEVEIREU(H) IS fL FL A R0 b AL 355 > ROBE AR B8 > 111 IX AR 358 > VD M A= B8 > &R IX A= 58 >
AR B> 8 B A e > B A B >V AR B (2 2)

YIS B E) TR A= 5% (0.6410) >R BEA 1 (0.5897) > 1L X A48 (0.5316) >V 1A= 5% (0.4873) >PK5E X
A1 (0.4789) > AR 45 (0.4266 ) > 5 R S AR 15 (0.3956 ) >Hliife 4= 4% (0.3590) >TP A 15 (0.2652) (£ 2)

PSR R (D) 1L IX AE55(0.9999 ) > i B 5 42 455 (0.9996 ) STl AE 5% (0.9995 ) > 42 X A= 455 (0.9977 ) > F
A= 1%(0.9974) >R BEAE 15 (0.9926 ) >V #4145 (0.9919) >TBH A= 15 (0.9806) >VPiF AL 15 (0.9785) (£ 2) .

5 X Sl [ A 5 22 TR RV ARLDL 2R B SR 0 P S it A B8 VS 55 - o A 5 2 () i O Bl ) 0 [)
i Jac-card FILL R B 5 (0.75) , IS B AHIAK S g € [0.75,1) , 11 B REGAF] h ALK g € [0.5,
0.75) ,18 M8 ZEA BN P2 A MK ¢ € [0.25,0.5) ,5 PMEEE RBGAEIAFLIK T g  (0,0.25) (F£3) .

£3 FEFURPRARER LRGSR ZB R (q)

Table 3 Similarity coefficients of rodent communities in different habitats in MKUNR, Xinjiang

A B A! AL AT AR RN RV AV AV el HEEIX
Habitat types Habitat I~ Habitat I Habitat [l Habitat IV Habitat V. Habitat VI Habitat VI  Habitat VIl Habitat IX
H:35% 1 Habitat 1 -

A8 11 Habitat 11 0.444 ** -

A5 Habitat 1 0.375 0.333 -

BV Habitat IV 0.333 0.286 0.000 -

45V Habitat V 0.500 0.500 0.750 ** 0.143 -

55 VI Habitat VI 0.625 0.667 0.333 0.500 0.500 -

A8 VI Habitat VI 0.375 0.600 0.500 ** 0.167 0.750 ** 0.600 -

A5V Habitat VI 0.333 0.286 0.400 * 0.143 0.600 * 0.286 0.400 ** -

AEBEIX Habitat 1X 0.545** 0.400 ** 0.333** 0.182 0.444 ** 0.400 0.333" 0.444 -

ERARFE(P=0.05), * ZFBFE(0.01<P<0.05), * = 22 BFH(P<0.01)

2.3 WEkShWIRER SR S TR

VRO DX S B RIS, 1l A S5 PR A o JRE ey, At A 053 )AL R 0 TR AR AR TRE AR 5 B B IR B g A A5 )
TR A B 22 S WA S A R RE R R B Ry, VD AR R R AR R R 2t L DX A S A g B e R A
VoA BEAR TG O, LI X AR SR R, YA R B K PR B e, SR S B SRR B, BRI R T 220
7 12 ASEREE TR LR AE SR A AR 25 25 5 (P<0.01) |, Ui R LR X WG 1A Bl ) 70 Ao 1) A 85 57 o 1
H(R4),
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Pearson AHICHE M EE AL/ | A 3R G U S8 9 ARBC (V) S5 AR S B B B A A i TR AT G 56
Z WiV sh YRR (S) SRR B RERORR R EAR S B GBS A7 RS IE A DG SC R s v 2 R4
B(H) SR R AHBOP R FEAR PR FEA G JE AR AR 38 IE AR SCOC 2 B SIME AR B () 53R
JE AHBRPEC EAR L FEAR TR AR RO AE SR IEA OGO R s E AR R R) SR R AR B EAR
ot L R AU B A AR SR IEAR GG R LR AR B (D) 5 A S EAF AR ARG R (3R 5) .

KM DCA 347, S —HEF M B /N T 3.0, 8 B 18 & P E B RDA 34T, RDA X 12 358
AR REA T 1 , 45 2055 W 1A SRV 45 A 22 28 OC AR 4 AR R ISR B R S B AR A b
B, BRARARFN RDAT HEFF i, e 41.95% 1R 8., S5 T4k = BERH G M de i, E R S ) DE R W R 2 9 22
ARG, RDAT NZE S A7 FerR B VAR BAC oG JEE T AN S JEE AN o 2 0 g o, — Bk gk B9 3 = 1l 20 A A S 1k
5, S IE ARG, Ul W HC i S RSP ) REAIRIE AR R . T IR A AEBE 5 A RO S B, i A B 6 THE A 2 42
R, AT B, A S AR 0 s RS AR BT . AR RDA2 HEFF il i B 28.35% 15 8., S5 ¥E 44 o JE A
KRR AR T L RS IEAR G, RDA2 M b B 27 B 34 o S R I, AR = B /N BRI YD Bl S i
A B3 AR A R, 22 IEAH G, Tl P R G P ARG HE AR B 9 2R 5 5 22 A S Tk R, i e 142 7
o  EAR BRI BT (18 2) .

®5 FEFLURPRARERXBRERFEMEHMEESHERBAXEI T

Table 5 Correlation analysis between environmental factors of different habitats and rodent community diversities index in MKUNR, Xinjiang

R T AN FRADE(S)  ZRERE(H)  BSERE(E)  FREEER) BERED)
Environmental factors Individuals number Number of species  Diversity index ~ Evenness index  Richness index ~ Dominance index
AL 0.396 0.759 * 0.813* 0.813* 0.759" -0.179
NPS 0.251 0.760 0.858*" 0.858 ** 0.760* -0.026
NSS -0.094 0.497 0.627 0.627 0.497 0.314

SH -0.339 -0.182 -0.189 -0.189 -0.182 0.263

SD 0.322 0.620 0.653 0.653 0.620 -0.070
NHS 0.358 0.583 0.626 0.626 0.583 -0.214

HH 0.159 0.429 0.585 0.585 0.430 -0.086

HD 0.821 " 0.416 0.225 0.225 0.416 -0.783"
SL -0.039 0.132 0.424 0.424 0.132 -0.008
DWH 0.230 -0.345 -0.550 -0.550 -0.345 -0.393

DR 0.207 0.218 0.161 0.161 0.218 0.004
DRA 0.677" 0.668 0.599 0.599 0.668 -0.525

ZRAEE(P=0.05), * ZREE(0.01<P<0.05) , * = ZFH HE(P<0.01)

3 e

3.1 Ry X GG sh R 4 s o d

W V5 S RS R GE IR I SR AR ), R A R RS A T A A sh A
AR T LAAE B R K (G S B R v S S i A sh g K 5T B T L G O s, mT R RBE g
BERER A& e S R E S IR B E B YRR X AR S RGP RS e B R L,

B X B & BLAWE  Sh A 75 Fp O R IR XA SR S 23 B (NEREORE) AR IR
XA K BRI W U7 s (12 Fh) A 5 e b X R AR 16% , b5 R LIRS XG0 SRR 52.17% . LR A )
Rl L | T RE S RO IR T o —  FEHL VPR AR MR TR e — 20 ieadt . E AT, MBS IR 3 G D S A 55 o T4
) e o S 22 X X R R S R A G B 1 B 3 A 13 A sh e, Sk 1 B 4 B 10 8 12 Rtk sh
YIRS AT . O B RTE R LR XA R B R B, B R 1.26% , 38 7R b 471X
Witk SR W5 A ZEIE SR AR L4 X, BAE e R S AR B R B, D 5 R 5 AR ok
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|

TUARS TSR

Redundancy analysis axis 2 (28.35%)

TUARINTEE— 4
Redundancy analysis axis 1 (41.95%)

B2 #FEFLULRPXERESWEYIREREF RDA HFE
Fig.2 RDA ranking of rodents and habitats in MKUNR, Xinjiang
A, X HBE Gobi Beach; B, YK & [X Recovery Area;C, Bl Alkaline Beach;D, & 5 Residential Area; E, -3 Flat Beach;F, ¥l Sandy Land ;G , 7>
3 Desert; H, 111 X Ravine; I, {2 # Wetland; SP, 2% 35 # Fl Spermophilus erythrogenys; RA , #3 % B Raitus norvegicus; RH, K Vb B Rhombomys
opimus ; MEM , T-2F-70 B Meriones meridianus ; MET , B M V0 B, Meriones tamariscinus ; CR , JRA% B Cricetulus migratorius ; EO , B & i Folagurus
Iuteus; AS, TLIEBE R Allactaga sibirica; AR, /NTLREBE R Allactaga elater ;ST PIRBEER Stylodipus telum; DS, =hEBk B Dipus. sagita; SA LR L
ik B, Salpingotus crassicauda

BAFR IR X N EAbAES . DI EE 2 A BNR B (Mus musculus) FE R E AT TR DL R 2 SR
AN R RS E S e P g ST AR A SR RS BRI
3.2 RIR XG4 Zh 4 A 2 3 A B

KRR B A5 A R oA X BT B P RN S AR IR AL T S AR 2R R R
SO RIS N 25 R, AR EARIE R LR XA G 1A S ) Y = S R4 B 4 B 90— 2 3
G3AT ARG R 2 B, o — G B3 A AU AR AR S IR A A A AR R 1Y 98.09% ., BRAE AR B
Hb AR FEAY (R 1) o Wi A8 A X e 5 R i X R s 3 A SR B A G BRI R il o b e
) PHEES 7K 2 2t 1) Wk 1A 2 0 LA R A WG TS M % 9 e T R 2 8 55 oy e 6 ) e P B, oA Ay 2 2 7 15 e S ke
AR STEE MG 17 B A IX 1200 i X 5/ W (EL K U5 b 38 e 25 el A A B AR A [ R 3R
S et Ay S 5 R A Sl A S ) B0 K U | A BRI AR B S WU S At T B R U R B
FMr, ZMAREGEVER A F A& Sh 7R I R4 DX A e e g i e
3.3 RIfRE XuE L sh v Z e

R IARAP DG U7 Bl 53 A 08 TURR AR B8 rp B9 DL — S 19 28 53, A (] BV OGS A7 2. 3 365 1 B ) A7 A 22 5
FHONFAES | [F)— R 5 RS [RI PR A 1 6 045 sh e v 22 AR 22 5 2020 4R 3R R IR Dl 8 247 5
VLA T 52,2019 446 2 =10 UL FR 2R 80 85 RUPE 2020 AR50 AR

Z PR BRE I W Vs N R B DL RO TR) ) R B O S5 A KO — BT 3, 2 & BE AR BOR AR B8, LA
ZAEPERGE Y WA (1.3250) 1R BEAR RO, SRR AR R (1.5929) ISR A A ek
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LA AR K IR B A O AN R D Ak T 2 R AR I 0 X, A g Y TR X s
ARAYIR OB AR S fem 10, (HAA BIAR e R SERE Ll XA A B R A 2 0.497 , ZREPEFREN
0.983.1.060,1.321, Hafner * I\ Ry Witk 2 BE0E 19 Z AR S HFE A M BEAR —E XA, BRABTAT
A8, N T TE MR RS IR, BRIEAFPER A 5 o R (I g AR 0 A | W b A B3 A 25 () S5 I
PEIEITE TR B 2 A R — 1) P AR B X TR AR R R s BRI 2R R B S A MR O T 22
R LUy DXART AR A Wt S P e AR XV b A 5 /0 | B A0 8 5 L T b A 355 1 A, LA AR 75 2 AR PERRAE
EIA IR AESE (R 2. 4) o JE RS SFERE L KA S5 AR me V5 s i b S /b | 3 ml 8 1l Al
FEECR Z R B S R R A

k3 BRI AR — W RN R R B R 2 AR AR S R G, WG Sh P R S SR | DT
LRI X PG VDA ST (81 ) FF A LA BN 2544, Wkt sl 4 3K 78 JURR 2B B8 v Sk 18 i A 355
(114 J) lgRmmiis s 57 ARV R 23 H =REBE A 1 S A mkBk iR, SR 2 K v BRURRE H AR TR
M2 TR T I GE A R 8 SRR | 2 T R A A i A, BRI T R K B B, W T
RETE B ™ 5 1 B, & A AT R B 3 1% [ i 4 B
3.4 RGP XK E XA 5%

BTN R A S = R IR FE A R () SR et N T AR 5 A B LR A 1
FAR B A AR ARSI d S B SR8 A8 15 e IROR 8 1 A ERAE AT AR AR RN B BB AR L A
B SE— A K At 7 2 B AR S R G S B R X (TR | 225 SR B RE S 1 1 P Pl S LT REAK &2 (1) 75 22
AR LRFIIIKE , AR RG T, Wtk s et L A 356 30 (4 [ B 3 7 9 I B0 26 L A 137 sh A

5L R PR A A AR N MR EEAE S RGBS B, W S N IR R B
HETEZ YRR, XK R X G 1 Zh P I K IR R FBFY, AT LA T s LI OR3P AR 8K R R 3
Fe, R H A T A SR A AR X

2017 AERI TR, RILER X I T T 4 2o T AR, A X R AR S0 T A S E e 2, Gy X
A SR MBS TR BB SR P TR 20 TAE, LR IR A XA B A B2 25 5L R AR B R 22 1B b fd
PR XA 35 1 A5 TR ks B sl B e BEAE B AORE B, LR IR A, X BE AR B AWK AT DX A 1 it D 215 8 A 1 2k e
HET , KREA 3 (63 ) HARMG U s i LUK R X A 855 (32 ) mile 1 A%, BRI AR IX A B4 3 B 45 s iy
FREEAEBEAN, HAb e bR S BE A S M TR X AR B (£ 2) .

FERETS AR RO D, KR X5 RORE AR SR AR DI RECH 0.444 35 3 i S5 R AHRUK ST 5 B3 v 24 18] 119
ISR R o B TN B A 5 32 S BE L A DX AR 5 ey 5 TR AR v B2 RIEE /AR BE 25 K 5 DX L e A 5 vy 5 A 2R
B FASHET . R X A5 VD AR B BRI R ECH 0.667 , 35 B ZE ALK S 5 Hedse Wi Ta] i BRBE IR 7 K
T RN S5 R VD b LR SR DX A 5 1 5 AR X A S5 9 5 B L v Ml ey, LA A PRl i . T Aot I
B A B8 10 b R AR B RN L SRS A IR | N TR S5 0 AR B AR S5 A B B — | DU A A ) RN R AR 3 AR
AT NG | HIEAERG AL T VD AR5 | BT DLW A AR (U ZR ks s, IR B P ARAR RO (£ 3)

AR EA R PR, Wik sh W AR BRI TR A (T A R H T R X A B B T AR
BEEH, R X N A TR R P TR R B R R m fvb + . 7545 0 T AR B/
AR AN B A 5 I B RR e Wi, T S0 b AR N & A 58 SR 3
3.5 RINRP XS iE SRR X R

Wi U SR VE S AR PR AR B 2 M e R — R AR R SRS I, WF 58 A A 5% i 5 14
YRR GBI FZ R RMEARR L, TREED IS AT HIE s, /N 5 s i A
Wy 22 REMEAT 1 i AR 3 S [T sOX e B 147 s B IS AR R 2 AR I B R R A VE R . BRI R 450 A
SRS BEG VT SRR T A e S A R AR P R N S R ), AT Re S GG B R L AR AR B A
SO KRBT W R A T ICAE RN A BRI A A B 26 R R A N S 2 L 3 R A5

http ; //www.ecologica.cn



23 4 S A TR LA BRI AE S F RO X WG SRR R SO SR R T RS R 9523

RRHEM PRGN T 15X, B2 2K 70 B A sh iy oA 2 ma R (BR 2R B vk sh W LI
BOFBE AT K A3, TSR 53 BE 58 S | T LAK U5 e b £ 2l W R 1 5 ) A ) R 5 155 85 A= sl
AW,

Mk R EAR I EA I B RIS 4 S BREE DN e DR WG 14 sl W s 45 P e T A IR IR 1, R
TR SR B S HETE AR SR AE A OC , B R RR B n B, BR OGS B2 HR o, Hofl 2 ek 48 B = 1
RDA HEF B S e 1 Bt P58 I 1 IS, B2 i i 1 s v S5 A S AL G B DR - S AR e BRI 56 2R, 5 Pl
W SR o AR R R AR 5 RE PRI S R, R LR XSG 1 Sh M e vis 22 R 5 B8 I
TRV RGP EURDE R LRI DX A S 7 25 1 ) S SRR I TN

Brigh B s PR AR PRI PR B FRZ RURIR L B SR PR3 DA B R O XSS 4R LR Bl B i o )7 -5 4 o o
P TURIRFE 3R B M2 SRR, 77 SR JA S G Ol DR R e oo o i 8 A~ A Bl T i LA 8
SRAIVK I AR SR [ D7 T AR BERY B R
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