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Abstract; In order to understand desert lizard ( Phrynocephalus przewalskii) resources as well as protect it well, we used
the line intercept method and thirteen environment factors to investigate its habitat selection in Inner Mongolia Helan
Mountain National Nature Reserve from May to June and September to October 2017. A total of 92 and 71 utilized plots and
64 and 76 control plots were measured in spring and autumn, respectively. Goodness of fit test, Vanderploeg & Scavia's
selection index, Mann-White U test and Stepwise discriminant analysis methods were used to assess fourteen ecological
factors in the desert lizard plots and control plots in each season, aiming to determine the main ecological factors affecting
desert lizard habitat selection in each season. The results revealed significant differences in desert lizard habitat selection
between spring and autumn seasons. In spring, the desert lizard generally selected habitats with adequate sunshine, high
surface temperature and low humidity, which ensured its safety by providing rich food resources and cover. Optimum

temperature, in particular, was essential for its growth and reproduction. In autumn, the desert lizard preferred meadow
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areas with rich or moderate food resources and loose soil, ensuring easy access to shelter and food.

Key Words: Desert lizard ( Phrynocephalus przewalskii ) ; Habitat selection; Spring; Autumn; Inner Mongolia Helan

Mountain National Nature Reserve
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A B AR DA B SR R 20 2455 Dy T, XD AN [ 2845 AR Bk B o b, B4 s 3 e T 9 0 i 1 S O R
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PRI EE BRET B, EAENT-1 f 1 Z0 L EfH=-1 FRAERE, -1<E,<0 Fonlmlkt, £, =0 Fnpadlik
P& 0<E, <1 FREI E. =1 £ Emm >

(2) FIHHESEAS Y 2 APSTAEAR R Mann-White U A8 36 X0 6 BRSR 3 BOAS 55 B HE K5 WEAR
FE VEARHE RS REWE TSR MhFIRE M RIEE 8 MAUEAI A SN P22 R T, W R 8 FhEE Y
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2 #R

2.1 HFFCI ML B

R K 2 WA T MR 2SR AT YEREYE (P <0.05 ) , 78 48 250 ) FHE AT I PR, XA
MR TR R ELAT R (P <0.05) | BEXk AWy oF 57 TR 002 55 b i ELAT MR (P <0
05) , BENCHE R BB SR . X AT B Bk (P <0.05) (i) THER b, - S FLAT 3
FPE(E D).,

F1 FRRDHEENESEFREFEMF A

Table 1 Use and selection of ecological factors by Desert Lizard in spring

PR 4L FIFIRE T 50 FIf% HePE R R Bl ST
A+ 250 Survey plot s % Utilized plot Utilization ratio Selection Selection
Factor Type number Sample rate number (r/p.) coefficient index
(p;) (r;) o (w;) (E;)
bR HE 114 0.73 60 0.53 0.19 -0.14
Vegetation type B 12 0.08 6 0.46 0.16 -0.22
Fifi) 19 0.12 16 0.84 0.30 0.09
bR 10 0.06 10 1 0.35 0.14
Bt 156 2.83
T BiAs 127 0.81 71 0.60 0.35 0.03
Soil texture — & 26 0.17 20 0.77 0.45 0.15
LR 3 0.02 1 0.33 0.19 -0.27
it 156 1.7
EYFEEE [ 72 0.46 64 0.89 0.54 0.24
Food abundance L2 71 0.46 22 0.31 0.19 -0.27
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LEEREIE A FIFHBETTEL Al R R Bl S I
-+ B S| Survey plot R % Utilized plot L . Selection Selection
Factor Type number Sample rate number Utilization ratio coefficient index
(r) (r) (ri/ps) () (E)
i 13 0.08 6 0.46 0.28 -0.09
Bt 156 1.66
e m) 8} 132 0.85 84 0.64 0.66 0.14
Aspect 51 24 0.15 8 0.33 0.34 -0.20
it 156 0.97
ez e 111 0.71 80 0.72 0.73 0.19
Slope I 45 0.29 12 0.27 0.27 -0.30
it 156 0.99

Mann-whitey U #6552 W Z= e iR DT AE YE RS A i [ B ARIRE TER Ry J3E A ot P2 2 [ A7 7 W
WIS (F2) o R LA FIRETT FO AT R RSB0 7 7 2 i R P st DG IR, oA v JE o, Ml FE v
JEEARR, A 1 2 IR 0 5 P e A A 5

F2 mRDHEZEENRAEFTRESESEFHLE
Table 2 Comparison of ecological factors between utilized plots and control plots in habitat by Desert Lizard in spring

A FHRETT Xif M RE T

Variables Utilized plots(n=92)  Control plots(n=64) z P

YRR E Sun radiation intensity/ klx 70.32+27.87 33.65+27.18 -6.945 0.000
B E ¥ Herbage height/cm 10.23+10.41 4.91+6.15 -3.730 0.000
HIFIRE Earth’s surface temperature/ (°) 32.93+6.94 26.78+5.67 -5.572 0.000
HIFB Y Earth's surface moisture/% 12.52+7.48 13.58+5.90 -2.234 0.025
HEABERE Shrub density/ (Fk/m?) 0.18+0.66 0.17+0.63 -0.677 0.499
HEAR B E Shrub height/m 0.77+0.42 0.56+0.23 -3.315 0.001
TEABE 2 Distance to shrub/m 0.730.71 0.83+0.79 -0.983 0.326
FHYEZEE Vegetation coverage/% 37.15+18.30 29.90+16.40 -2.552 0.011

X 22 S S 2 ) A TR B2 A 3 0 A, A 52 R A 2 Wl A 35 e A ) A 2 TR P IR TR (EL /MR IR
N MRS FEWGESE R R R R MU DEIREREE (K 3)

£3 RRDVUESZEFIREFINRES ESEFHRSHH S

Table 3 Stepwise discriminate analysis of ecological factors between utilized plots and control plots in habitat by Desert Lizard in spring

AR HEYS
HFIRIE Earth's surface moisture/% -0.351 0.994 0.888 0.347
FEL 3 B Vegetation coverage/% 0.178 0.960 6.439 0.012
LA E B Herbage height/cm 0.336 0.920 13.441 0.000
HEAFE Shrub height/m 0.081 0.920 13.472 0.000
IR Earth’s surface temperature/ (°) -0.084 0.818 34.222 0.000
FEHEBRE Sun radiation intensity/klx 0.538 0.698 66.690 0.000

2.2 BT b A b e
T 35 % TR S0 A5 R 2 S T b XA W 2 A PR (P <0.05) , TERK 2R X6 B 4] FITE N R, X Rt A
FEREMLIERE , RIS BEANERER T X -3 i A BE B (P <0.05) , (O EiAA R H3EFUhA R, MeEw+E
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Table 4 Use and selection of ecological factors by Desert Lizard in autumn
- A Seore ek Uegw G e
Factor Type sumber Sample rate sumber Utilization ratio coefficient Selection index
(p) () (ri/ps) () ()
[t e HE 42 0.29 13 0.31 0.22 0.06
Vegelation type it 41 0.28 14 0.34 0.25 0
Hify 60 0.41 44 0.73 0.53 0.36
iR 4 0.03 0 0 0 -1
it 147 1.38
e B 91 0.62 55 0.60 0.50 0.20
Soil texture — i 35 0.24 8 0.23 0.19 -0.27
ehE 21 0.14 8 0.38 0.31 -0.03
it 147 1.21
BEYEEE (= 80 0.54 44 0.55 0.40 0.01
Food abundance LS 33 0.22 18 0.55 0.40 0.01
ik 34 0.23 9 0.26 0.19 -0.27
it 147 1.36
i) FH 33 0.22 11 0.33 0.38 -0.14
Aspect [} 114 0.78 60 0.53 0.62 0.11
Bt 147 0.86
YeE F 99 0.67 50 0.51 0.32 -0.02
Slope # 41 0.28 16 0.39 0.24 -0.16
bE 7 0.05 5 0.71 0.44 0.14
Bt 147 1.61

Mann-white U 655 & B Bk 25 T 15 V0 W70 O BRI B | RAS vy B i SRRLEE | b SRV 3 VAR5 B 2 [ A7 AE W]
WAZES (F25) o XF HOR TR TS A0 HEARE D7 n] HURK Z SE i v i e 1 50 G IR, A v E I, Mt A v T
JEAR , AR B A3

RS5 FEDHIRCE LR AN RES ESETRLE

Table 5 Comparison of ecological factors between utilized plots and control plots in habitat by Desert Lizard in autumn

A bk FIFRETT X BERE Y p P
Variables Utilized plots(n=71)  Control plots(n=76)

YRR AE Sun radiation intensity/klx 70.16+22.73 58.30+32.89 -1.986 0.047
FAE JE Herbage height/cm 10.95+15.41 12.00+13.25 -2.536 0.011
IR Earth’s surface temperature/ (°) 31.09+3.47 26.21+4.93 -5.765 0.000
HFIRIE Earth's surface moisture/% 23.34+8.41 32.04+15.79 -3.603 0.000
AR Shrub density/ (#%/m?) 0.08+0.04 0.11+0.50 -4.000 0.000
TEA T Shrub height/m 0.53+0.29 0.55+0.31 -0.112 0.910
TEAHE B Distance to shrub/m 0.69+0.81 0.78+1.03 -0.516 0.606
FEE 3% Vegetation coverage/% 22.47+15.31 26.51+15.44 -1.641 0.101

XK 2 e Tl A 5 M AR D7 ROk B AR T P 2 55 8 35 1) AR 2 R B2 A8 5 e B, SR B R /IR
ORI DCIRGR A AR AR MR (K 6)
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Table 6 Stepwise discriminate analysis of ecological factors between utilized plots and control plots in habitat by Desert lizard in autumn
AR E " %
At F 5 FR i
Variables Coefficients Wilk” A F P
FIATEE Herbage height/cm 0.031 0.999 0.194 0.660
SEHEHR B Sun radiation intensity/klx -0.141 0.958 6.384 0.013
IR Earth’s surface moisture/% 0.684 0.895 17.061 0.000
FEARBEE Shrub density/ (#k/m?) 0.270 0.881 19.627 0.000
iR Earth’s surface temperature/ (°) -0.330 0.754 47.382 0.000

2.3 TRBVMIBEMEA SRR E S

RO R B R T N 5 B L L E R A SRR X TRV I e A AL (P <0.05) 4T (P <O.
05) JERE(P <0.05)3 FAASN T LR R, MEW M MEYEEE L TTREZES,

i3 Mann-white U K656 %1 Bk Z5 i VD W L M A 8 A= 25 D 7 LB 0, TE LSRR Mb 200 B K
W AR AR EES MR PRS2 MR TREASNS , KB i &5
{2 TR R M R B v VBRI VK S R S R AR (R T) .

x7 REDHEZTEUE S MESEFIE

Table 7 Comparison of 8 kinds of ecological factors between spring and autumn

ISy E=s = 7 P
Variables Spring Autumn

SEIRBRE Sun radiation intensity (klx) 70.32£27.87 70.16+22.73 -0.407 0.684
B E B Herbage height/cm 10.23+10.41 10.95+15.41 -0.708 0.479
HIFEIR Y Earth’s surface temperature/ (°) 32.93+6.94 31.09+3.47 -2.997 0.003
IR IE Earth's surface moisture/% 12.52+7.48 23.34+8.41 -7.569 0.000
TEABEE Shrub density/ (#k/m?) 0.18+0.66 0.08+0.04 -9.097 0.000
HEAFE Shrub height/m 0.77+0.42 0.53+0.29 -3.945 0.000
MG Distance to shrub/m 0.73+0.71 0.69+0.81 -1.151 0.250
FiWk %) Vegetation coverage/ % 37.15+18.30 22.47+15.31 -5.171 0.000

A e A S AR A A

T EAE M MR AR (KRS),

SR A K 2 T 1 U/ B A 5 R AR 1) A 2 TR 7 o 2 R BT KL ) R/ IR O 3 3

®8 REDHESNUZESEATFHESHSH

Table 8 Stepwise discriminate analysis of ecological factors between spring and autumn

=3 ] 5] 2 \.,
Hi IR E Earth’s surface temperature/ (°) 0.052 0.975 4.194 0.042
HEATEE Shrub height/m 0.169 0.903 17.341 0.000
MW 3 Vegetation coverage/ % -0.031 0.844 29.662 0.000
L E Farth’s surface moisture/% -0.450 0.682 75.132 0.000
FEARBEE Shrub density/ ( A/100m?) 0.824 0.533 141.034 0.000

ARG AT LU A

KA B OCHGRIE AS R B AR IR R R L i B T T

YO LR S R IR RS I T A R R R R OB, RO R A i R,
TREA fe E R 8 i ) AR 05 . R R e B v i 14 S e B9 ) , 5 2R ' i 2 W) ADRAIE RE A 5 S I 69
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4 A 5 Ry B AR, ST ) B LR
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AN =75 S T v 0 i A B SN (] PRGOS [m] 245 A B2 PR R e 5 22 St il o e o i i i
FEY 13 FpA SR KT B M AR A B | I st W MR B R EARE R R
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