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Abstract: Bite force of animals can reflect the ability of anti-predation, and attracting the opposite sex. For
lizards, there is usually a significant linear relationship between head shape of individuals and their bite force.
We performed the head morphometric analysis using species Trapelus sanguinolenta (913, 3'11) collected in
Tukai Desert of Huocheng County, western Xinjiang, in July 2018. We measured the bite force of each
individuals by a membrane pressure tester to analyze the relationship of the bite force with the sexual
dimorphism in head. Then we employed the analysis of variance (ANOVA), principal component analysis,
Akaike information model and stepwise regression analysis to analyze the difference in the head shape and

bite force between females and males of the lizard species. The results showed that no significant intraspecific
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difference in the head morphological indexes for this lizard (Table 1), as well as no significant difference was

found in the bite force between females and males. However, there was a difference of bite force in slope

coefficients of head depth between males and females (Fig. 2). The bite force of the males increased faster

with the head depth than the females did. The results of Principal component analysis and Akaike information

model showed that head length, head width and lower jaw length were important factors affecting the bite

force (Fig. 1, Table 2). Stepwise regression analysis revealed that the bite force was mainly affected by head

width (Table 3). The results indicated that the bite force of T. sanguinolenta is affected by the size of the head.

No significant intraspecific difference in the bite force is consistent with the morphological characteristics of

the head, which may indicate an adaptation of this species to the shrub habitat. Specifically, it is the result of a

trade-off between head size and movement balance.

Key words: Trapelus sanguinolenta; Bite force; Trade-off

M A S EE e R %
2017), PR P4 (Lailvaux et al. 2004), %
P 7% 4 (Motta et al. 1991) F1R 22 i
(Chazeau et al. 2013) Z&7EN VT2 AT NERA
HEBR. F2HARY, KBS
A JI KN (Herrel 1999, Herrel et al.
20010, —f&ImF, MRS, A Tt
&K (Perry et al. 2004, Lappin et al. 20100, 3k
WIS EZRTRBIRE 15 RH T HHS
LR 25 8 2H AN [ o — A At A Wi 4 L5 sk
BRI RN 5%, ORI SR A Sk H BT 82
KHIE B, BRI E %25 UL 32 £ 50 R =
[B], AT AR 4a U A AR DD R, A R B UL
R INRIE, AR E )k K
(Molina-Borja et al. 2010) . XJ T i 25 zh ¥
5o SKIBTEARE SR/ TA)H 02 2
PR AR (Perry et al. 2004, Lappin et al. 2010).
BRI E TR G MERIGEL LK/ B TBAR
A% (Anderson et al. 2008), {H L H H#iE
R, BKEE (Passer spp.) W& /1 H5H SR
SHER AT E MR CEIRSE 2016).
TN E TR G HELEE SRR R AR
HERAERYE . B, W& RWTTERTE
AT REE H L NN 3R IE : PRIE R
T BN S KT PR = A ) (McBrayer et
al. 2007, Lappin et al. 2010); FiPEAMAIEL K
NZ B BRI B DA A R AR 4 4k

(Verwaijen et al. 2010). [t4k, #iEREH S
ST S T A AR /N R4, 4R 52 s
G0 WG Sk AT A R AR 57 B I R A 1
SO o Sk RS AE 7 A 32 31 R il
(Barros et al. 2011), [ A 45 Sk S 18 K0 1
DA E],  ATFTHS I04 €& XU (Vanhooydonck
etal. 2011) o BEAk, 3T KISk 50 2 5o AR A7 i 5
2 e VERE = A S 520 (Vanhooydonck et al.
1999, 2007); T s Y Sk AN T A 53 £
FABEAS B 24 4% , AT 3G I 476 8 19 XU ( Cooper
et al. 1999, 2000), —J5if, i FHISkHX
PR 7 M4 /1 (Broeckhoven et al. 2014). [At
R AT AP T 53 ) S /N R L — e R
AL o

R (Trapelus sanguinolenta) )& T &
Wikl (Agamidae) HJFMTE, ME T HEARS
TR )P T S B B S, LT
TR JE R ES . B A, LR
WRIERMZ L RE R, MZHEYEAE. 22
25 GRAZRZEEE 1999), i 7E 3 E AL L
THEEVEE R LI (N &E5E 2002).

RSO S 5 i A T VDU R R (1)
LA GG IR RATHETC, LU
T R T R L Sk S AR b AT A R
T2 2 B Ve 2 R S R
WY HF G )t S 2 kIR A

AN



14 FRHLAE: PR RO A ) SR AT SRR F <31

1 MRS

ST BT R B SRR AT 2018 4 7 H R 4R
TR A EWE BN, it 24 SRk
CHE 13, HE 11D 54T 5 S50k B S e &
FIRIEFE o ASBIEFE, S5/ INPA B BHE P A A 1 S A
£ (snout-vent length, SVL, Wi EI3it5E s AT
FLATZ K E) v 80 mm, [R5 Sk ik KA
KT 80 mm HIAMAE AR
1.1 S ENE

iz FH T R S AR R R (A% 300 mm,
FEEE 0.01 mm) 5 5 Ji i (7% Sk A K A Sk K
(head length, HL, Wy 3| B LGS ML)
358 (head width, HW, kiR 56 Ab 5 3 ) EL
LK. ki (head depth, HD, Sk¥#fkiEib
B ACFH LK), H% (mouth width,
MW, H B 5 A I B2 ) AT ALK (lower
jaw length, LIL, X795 5% 28 N a9 I Y 1] i)
3L 5 WSLHIL AR Tabr B & 77 EAKHE S
Bk OGROURZESE 1999, iR 2011).

1.2 REHNE

ARSI AT - g DA 5 A R ] e
i) RPM 85 i SOl e e g, A
AL I A5 S A A Re S R EUE
AR, WL EEY) 2 mm, FEHIER]
15 0.1 N, {8 FH IR A 7548 i34 B oA TRI B
R R, D HE B B T R R S B LSRR A
TR (EilgFEE 2001),

TEBF AR AR L S5 o AT RS 1
FEC 3% S A I L AR R S5 AN B e
E o R e b A4 [ 3 PN S = AT —
AP Seae . B R A T, R
B JR T S A L AR S A, R )
AP BT HFM E AT E], A Wi )
PRI IS H B HUE R Il m A . 5
BRI B 5 UK, RS A IR KM, BALH
Bl (N) 7~ (Vanhooydonck et al. 2015).
EH T A/ MO (1) S S e e S e 4
i SEEG I E 45 R B = e (R EE ST

QP=0.39; 3 P=0.255), HASEHE IR
JEE AN L S R & 7 (P =0.818), ik
WA 5 L S A A IR B K& 14T R 50T o
1.3 HBELESHH

i s fEfEd — SR kar, H
Kolmogorov-Smironov 1 Levene £ 35 7 il o 4
FOAESMEA 2 F . SR E S i
A S I B PR A2 1] S R LTI A ) ) 2 S A
o RHBEZRITTZ0H (ANOVA)., 5%
30T CANCOVA) Fl 32 B 43 43 A 5o 55 S 1) 3k
WA KA IR ZE R AT . R —
TCEAE BNV 53 B T2 5 B e & 73 5 k38 5 T
B ZAR R, PR A SRk
Ko SkBE k| O9E. NEKSIRA 1
ISR ZERIRAE, X LA A 7 [l V1% 22 6 A i
N, SKESTEATRFR T E 5 2 R AE N
HAERATIEL EIH M. IR 7E SPSS
24.0 GiH AR REAT . SIRA 15 kIR AR
PRI R R BEAT T LR PR B 9 43 b, R
AIC (FHEAS BAEND #H47 R ARG, AIC
fE e /NIRRT B A i fE AR T . ER 3 4E R
3.5.0 kAT . MG R P<0.05 I, FonZE
FiE: P<0.01 FRERREE: P>0.05%
INEFRARE .. TEYMERTIE + bRz
(Mean + SD), BRI ANE (2-tailed).
BRAlR MG THoh, BT 2B B 0 Ei LA ES n
IE#&ME (King 2000) .

2 R

2.1 PR ARELR

R RTT 2T R R, e A
2z iKW ARERER (Filp=1422, P=
0.246), H5LEATLAETEIRAFAE R AR
o A KA RR I Z 0 BoR,
JE BT 1 2 TSk K (F o1 = 0,992, P=0.331).
L% (Fra=0.366, P=0.551), ki (Fip =
0.819, P =10.376). 1% (Fjy = 0.348, P =
0.561) FITFHEIK (Fi, =0.181, P=0.675) ¥J
ARIHHEZER (£ D,



©32 . =24 Chinese Journal of Zoology

55 %

FER e KR, TS 3R BT
MR E, WRBEIESREERTEZE RN
91.651%, HHE—F M TTEREIL 79.278%,
B FE W TTHRRIE 12.373%. H— S,
Skt SkTE L VB8 AR SRR 1 R 3 e (L 8 1
FRFIEMR, RRETESEN, F—F
Mo HPEE LR EZR (Fin = 2.706, P =
0.114); = FE s, ks BB T E 52
. BIEAOE, LRI T 22 50 R B P 4 TR T
BEZESR (Fipn=0414, P=0.526) (K2,
K1),

22 BEN

B B ST RIS J1R (14,67 + 4.82) N
(n = 13), HMEMEEWRRE N (15.67 +
6.20) N (n= 11, SRR T7 25 55 v L J i e 1
MEZ B G N ERANEZE (Fixn=0.004,
P=0.950), HCKMERES I,

FETIRAE B HENN & ) i R S

(B HE: Akaike weight = 0.969; AAICc < 2;
AlCc =-61.00 1, kK (BHEK 0.998). %k
B (AEA 0.996) FIFEIK (BLEA 1.000)
XS I TR BERLR, T Sk v A B 38 R
AR, RS SKTEFN A AR R0 5L
JER 52 & 70 B B LR 5

ERE R ST & ) 5 Sk & T A TR bR 2
IEFHRR AR, VBRI R & 2
B S (B 2). HEE S JE A
8 Sk v 1 15 ok P EEEME A A PR, RN HH T S
MK IR (Fia = 7.391, P=0.013),
PERIE 715 HARTEA TR bR (8152 3 H [R5
BK CGhiAK: Fiy=0.387, P=0.541; kiK:
Fi20=2.369, P=0.139; k%E: F5=0.401,
P=0.534; 1%: F,=0.885, P=0358;
Hik: Fia=0.02, P=0.89).

—IGERPERNA T4 RN, B e
5 5RMEK (P<0.0D). kK (P<0.01).

F1 REMCARK. KIS EE R

Table 1 Comparison of snout-vent length and head parameters between

males and females of Trapelus sanguinolenta

W Female (n=13)

HEME Male (n=11)

Mmﬁﬁignms FEM + bR GERED R FEM + bR GERED R F P
Mean + SD (Range) Mean + SD (Range)

Snout-vgr:ﬁ:?gth (mm) ( 8?)?1.24~i1 (5)095231 ) ( 8(19324117~i1 35336) 1422 0.246
Fioad gt () S X L LB £
Head width () Graeaa O (miyep 0T8T 0k oss
Head (i:pri (mm) ( 1113.5728f 116..3818) 0.408 ( 1113.'9659~i 105.9f43> 0.702° 0.819 0.376
Mouth Siﬁh (mm) ( 1158‘8271i 216:5497) 0.685” ( 1179.6023~i 211"5417> 0758 0.348 Rl

Lower jz;\t;ﬁly:irith (mm) (22464.6178~i218‘é873 ) 0.736" (;igiZé?Z) 0858 0.181 0.675

*P<0.05, **P<0.0l. F\ P RGARER 2R

*P<0.05, ** P<0.01. F and P indicate differences between males and females.
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Fig. 2 The relationship between bite force and morphological traits of Trapelus sanguinolenta

B & 1 BB AS e bn s 15 0 4 3 B0 65 (1558 - The data of bite force and morphological traits in the figure are all log-transformed.
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Table 3 Regression of bite force with snout-vent

length and head parameters of Trapelus sanguinolenta

Morphological traits of one—vgariable regfession
LA Snout-vent length  0.648" P<0.01
3kK: Head length 0.6617 P<0.01 P=0.883
k% Head width 0.777" P<0.01 P<0.01
L7 Head depth 0.607" P<0.01 P=0.448
1% Mouth width 0.751" P<0.01 P=0421
FHIK Lower jaw length  0.597" P<0.01 P=0.486
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