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Abstract; Habitat alteration often has important impacts on animal community and species diversity, but only a few studies
have been conducted on how habitat desertification affects community composition of lizards at present. In this study, we
investigated the differences in the community composition of lizards among three types of sampling fields with different stages
of desertification using the line transect method in Jungar Banner and Dalad Banner in the Erdos region of Inner Mongolia,
China. Subsequently, we explored their key influencing factors through canonical correspondence analysis ( CCA ). The

results of our investigations showed that habitat desertification led to significant changes in the community composition of
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lizards. From the fixed and semi-fixed dunes to mobile dunes, the toad-headed lizard ( Phrynocephalus frontalis) was the
dominant species of the lizard communities, the multiocellated racerunner ( Eremias multiocellata) showed gradual reduction
in its population density, and the Mongolian racerunner ( E. argus) disappeared in the semi-fixed and mobile dunes of
severe desertification. With increasing habitat desertification in the three types of dunes, the population sizes and densities
of different lizard species decreased gradually; the richness, Shannon-Weaver diversity index, and Pielou’s evenness index
of lizard species declined gradually; and the Simpson’s dominance index increased significantly. These results indicated that
desertification not only simplified the community composition of lizards, but also led to a decrease in lizard species diversity.
Furthermore, desertification led to significant changes in the inhabited conditions of lizards. Significant differences were
observed in vegetation height, proportion of Artemisia ordosica, bare ground and shelter percentages, and surface soil
porosity and water content among the three sampling fields. The CCA results showed that these environmental factors were
closely related to the changes in lizard community composition. In general, P. frontalis preferred the areas dominated by
bare ground, while E. multiocellata preferred the region with sufficient shelter and loose moist soil. As for E. argus, this

lizard species was frequently found in habitats with high vegetation.
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Table 1 Differences in population size of different lizards in three habitat types

5 8 b2 WRBHHIFD Lizard species

Habitat type EEJE YU Phrynocephalus frontalis %% JSJRRMF Eremias multiocellata AR BERRITE. argus
&5 ¥ B Fixed dune 102.50+37.55a 55.67+29.34b 16.58+18.77¢
2 [ 72 VD - Semi-fixed dune 101.42+16.13a 13.33+7.77b Oc

Wi 8D i Mobile dune 74.58+5.82a 0.75+0.97b 0b

USRS SR S BB AR 22 | [ —A7 A AN [ TR A B Fn A 35 MY SETH 28 5% (P<0.05)

F2 WEMTTEAL WG HE RN
Table 2 Effects of habitat desertification on the population density of different lizards

W 4558 ol WiE 257 Habitat type

Lizard species [ 52 ¥5 & Fixed dune 2 [ 2 V) . Semi-fixed dune W BT i Mobile dune
HFE VDM Phrynocephalus frontalis 14.63+5.36a 14.49+2.32a 10.67+0.84b

B BRI Eremias multiocellata 7.95+4.22a 1.92+1.11b 0.13£0.16¢
WBERRIE. argus 2.37+2.69a 0Ob 0b

Tl B (U km ) B SRR P (AR 22 | Tl — 47 TR A A [ 5 B A B0 o A1 3 g1 22 53 (P<0.05)

WG REVE (PR ZREEAE 3 M B 2 M B AP e B 3 25 5 (K 3) o IRV B R v B3 i sh v
T, s R i) & B (F, 4, = 87.06,P<0.001) FEAR-BAZAEERERL(F, 55 = 156.37,P<0.001 ) Fll HE ¥ 35 5] P
FREL(F, 43=78.70,P<0.001) ¥ & U . & T K, i 5 AR JEFR B (F, 4, = 155.73,P<0.001) WA K & % T+
o AT UL ST S ) VD AR B 2 R ROt IR A R LR, HLE TR B AL B i LT R
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Table 3 Comparison of lizard species diversity among three habitat types

2 2 CT W 8 12K A Habitat type

Diversity index [ 72 ¥ i Fixed dune [ VP T Semi-fixed dune i sh b & Mobile dune
YR FEE B (R) 3.00+0.00a 2.0020.00b 1.42£0.52¢
AN ZHEVESR R (H) 0.80+0.12a 0.33+0.12b 0.05+0.06¢

FE RN ERRE(D) 0.50+0.07¢ 0.81+0.09b 0.98+0.03a

B S AR () 0.73+0.11a 0.48+0.18b 0.07+0.09¢

BRI R 3 A 2 hr e 2 | TRl — 17 s AR R R R R A B SR 1T 2557 (P<0.05) R MR F 5 | Species richness; H' : & A< -
N ZFEPEFE S, Shannon— Weaver diversity index; D ; 335 ZRPLHE F5 4L, Simpson’s dominance index; E ; B 3% 5 PEHE4K, Pielou’s evenness index
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A 2E S N MR BR AR A D R (R 4), HET 999 K 5 FE R % B 4t (Monte Carlo
permutations ) 1Y) CCA Z55 i | WG B i AR £ R 22 B8 2 [ A7 AE i B R &R (12 =0.15 JF, 5=38.83;P=0.001;
Kl2), CCA1#li(x*=0.14,F, ;,=67.05,P=0.001) fl CCA2 #li (5’ =0.01,F, ,;=5.81,P=0.015) & 1 REf FEuii
W5 22 FE i h B AR 1Y 68.83% . CCA 1 F S ERHLEL B (R = 0.94) 2 IEAHC 1 5 Bl EE (R=-0.81) FIER
JEHEEE KR (R=-0.91) BETAIE, CCA 2 S E (R=0.29) Ab R F¥EE (R=0.20) IEAHX, 5
T L (R=-0.38) FIZR )2 1 IEALBREE (R=-0.36) R MAAK, #F—20 ] Vegan WHEHLR Envfit pREIEATIE
55 R 12500 S S ARG I, R IR HE U5 (= 0.71,P=0.001) B&ik ¥ (12 =0.53,P=0.001) . K2+ 5 KE
(r’=0.67,P=0.001) & Al (12 =0.27,P=0.01) F13 )2 L IEFLBRE (1 =0.23,P=0.04) 5 DNAE XY FP
A ELAT W S AR R (7 = 0,16, P=0.1) FT = A A ASOW i 4 4 2%, i b R340 B (2 = 0.01, P =0.86)
DU A o3 A T 7= A AN AN S 3 AT 55, DA U b O 4 R %5 R T e - B e LR S B A FY)
DX, 1717 00T SRE JRRC Ut D) s - vy ) DX S (BT 2)
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Table 4 Differences of key environmental factors among three habitat types

B b2 7 Habitat type

Wi F
Environmental factors [ %E V0 e [ 5E VD W ANOVA
Fixed dune Semi-fixed dune Mobile dune

MW E VH/ em 46.84x11.10a 31.46+7.92b 39.33+14.28a Fy 33,=5.47,P=0.009
JE e AOP/ % 61.62+14.32a 62.87+16.10a 18.42+11.19b F, 33 =39.14,P<0.001
- L 51 BP/ % 23.83+6.74c 55.58+7.13b 85. 00%5.15a F, 33, =274.38,P<0.001
P BE Sp/ % 57.10+3.68a 44.54+5.03b 23.98+5.49¢ F, 33=145.79,P<0.001
MR GSMT/C 28.80+1.59ab 28.00+0.98b 29.44+0.95a Fy 3=3.57,P=0.041
RKE TS KE W/ % 3.22+0.59a 1.30+0.30b 0.94+0.22¢ Fy 3, =111.33,P<0.001
2 LB P/ % 43.65+0.69a 42.80+0.49b 43.49+0.36a F, 3, =8.694,P=0.001

WREE A F R R R R 38+ Ar 1 25, W) — 47 P AR AT 2R B o i E I GE i 22 5 (P<0.05) ; ANOVA: J5 2253 BT, Analysis of
variance ; VH : FHH% 55 & |, Vegetation height; BP . #f:31 LL 5] , Bare ground percent; Sp : B B , Shelter percent; GSMT ; #4471 | Ground surface mean
temperature ; W ; F )2 S K, Water content of surface soil; AOP; i1 &5 Lk 17, Proportion of Artemisia ordosica; P F 2+ HBEFLBE, Surface

soil porosity
4 it
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Fig.2 Biplots of Canonical Correspondence Analysis ( CCA )
linking habitat characteristics with lizard abundance
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PG 5L b T VB A ol i 5 A 9 2L e A o 2 R A 32 A I Sy T BRERR It 7 [ VD e S s v b I 2k &
BRI TR S VD P A LT A (T8 1,38 1,3 2) o 5 VDMl Jm Wi AR LU | JRR 807 o Al oy XoJ £ A7 B I3 14 5K B
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