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The effects of substrates on locomotor performance of two sympatric lizards,

Takydromus septentrionalis and Plestiondon chinensis

LIN Zhihua"*, FAN Xiaoli', LEI Huanzong', MA Xiaomei’, ZHAO Lihua®, MA Xiaohao’
1 School of Chemistry and Life Sciences, Lishui University, Lishui 323000, China

2 Hangzhou Key Laboratory for Animal Sciences and Technology, Hangzhou Normal University, Hangzhou 310036, China

Abstract; Terrestrial animals’ locomotor performance can be affected by many factors (e. g. , substrate size, shape and
surface texture) in a structurally complex environment. In this study, we established a gradient of substrate roughness using
four different substrates (artificial plastic lawn, and plastic carpet mat with rough surface, with 5 mm width of mesh, and
with smooth surface) to assess their effects on locomotor performance of two sympatric species of lizards ( northern grass
lizard Takydromus septenirionalis and Chinese skink Plestiondon chinensis). Both lizard species are active foragers. T.
septenirionalis primarily uses shrub and grass habitats in the hilly countryside, whereas P. chinensis usually uses relatively
open habitats near farmlands. Locomotor performance were recorded using a digital video camera ( Panasonic NV-MX3) ,
and three locomotor variables (sprint speed in the fastest 250 mm interval, the maximal distance traveled without stopping
and number of stops in the trial ) were analyzed with MGI Video Wave III software. T. septentrionalis had smaller body size
(snout-vent length, SVL., and body mass, BM) , but relatively a longer tail and limbs than P. chinensis. In order to correct
for the body size difference between the two species, relative values of sprint speed and the maximal distance ( dividing each
value of the variable by the SVL of the corresponding lizard) were used in statistical analyses. Cling capacity and locomotor

stamina were evaluated by measuring the maximum slopes of oblique wood racetrack and the duration of exhaustive
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swimming inside a bath, respectively. All trials were conducted in a constant room temperature of 30 °C , which is within
the optimal range of temperature for bhoth species’ locomotor performance. Nearly all the examined locomotor variables
(except for the relative maximal distance in 7. septentrionalis) were significantly affected by the substrate types in both
species ( P<0.05). Sprint speed was reduced with decreasing degrees of substrate surface roughness. For example, mean
sprint speed for T. septentrionalis and P. chinensis was 15.7 SVL/s and 8.1 SVL/s on the plastic lawn, but 11.4 SVL/s
and 3.5 SVL/s on the plastic carpet with a smooth surface, respectively. On the plastic carpet with a smooth surface, P.
chinensis had longer maximal distance (10.6 SVL) and fewer stops (1.9 times), but T. septentrionalis paused more
frequently (4. 6 times). Locomotor capacity (e. g., speed, stamina, and cling capacity) was significantly different
between the two species. Relative sprint speed on the four different substrates was greater in T. septentrionalis than that in
P. chinensis (13.5 SVL/s vs. 5.8 SVL/s). Sprinting capacity in lizards may associate with their morphological
characteristics (e. g. , body size, limb length). Fast-running lizard species usually have a longer limb. T. septentrionalis
had greater relative limb length and sprint speed than P. chinensis, which was consistent with previous studies. Moreover,
T. septentrionalis possessed substantially higher cling capacity, but less locomotor stamina than P. chinensis. Our results
suggest that an evolutionary trade-off may exist between the sprinting capacity and stamina, but not between the capacity to

run on a level surface and the ability to climb on the oblique surface in lizards.

Key Words: Takydromus septentrionalis; Plestiondon chinensis; sprint speed; cling capacity; stamina; evolutionary

trade-off
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SETHA SO, FREEIT 112 8 s U T AGUFIK R ) /N TP A e 1 (1=9. 82, df=38, P<0.001) (/&2),

F1 EWAHEAEFREHEMNRRERITHE

Table 1 Descriptive statistics of morphology traits of the northern grass lizard ( Takydromus septentrionalis) and Chinese skink ( Plestiondon

chinensis )
JLHE Wt AT geitah R

T. septentrionalis P. chinensis Results of statistical analyses
N 20 20
(LSS 66.0 +0.7 105.8 +2.3 F, 33 =405.14, P<0.001
Snout-vent length/mm 58.5—70.5 92.5—123.0 TS<PC
Rk 206.3 + 6.8 123.1 + 6.4 Fy 5 =6.84, P<0.02
Tail length/mm 139.0—257.0 58.5—167.5 TS > PC
iR 25.2 £ 0.4 29.1 £ 0.7 F, 1,=10.45, P<0.003
Fore-limb length/mm 23.0—29.5 22.0—34.0 TS > PC
J e 32.4+0.3 39.8 0.7 F| 1,=1.49, P<0.01
Hind-limb length/mm 30.5—35.0 36.0—46.0 TS > PC
(ENE 5.7+0.2 25.5 + 1.7 F, 5 =2.83, P=0.101
Body mass/g 4.0—7.4 18.0—40.3 ’

B I + PR U 27 5 B LB T S 705 227007 QW) B RUA SR A8 et i) S R T 07 28 704 (O HA s i) 5 TS L
i PC.HEA T

F2 EREBZCEMIGERRZFIEHFRIANZ N
Table 2 The effects of substrate type on locomotor performance of the northern grass lizard ( Takydromus septentrionalis) and Chinese skink

( Plestiondon chinensis)

[ERTRS 8 IEPN i PR B A

Number of stop The maximal distance Sprint speed
Y)Fl Species Fy 3=9.76, P<0.01 Fy 3=16.31, P<0.001 F| 3 =185.49, P<0.0001
JEJF Substrate Fy 114=3.62, P<0.02 Fy 114=3.36, P<0.05 Fy 114=24.75, P<0.0001
32 H. interation Fy 114=11.80, P<0.001 Fy 114=10.97, P<0.001 F3 114=0.09, P=0.966

FP RIS BRI (IR BRI P ) A T A B 2 o W

3 i

IO T AEL RS A5 B2 52 e 7 o i A 1) 2l R I, S & T 9 S A0 P O S5t SRR AR 5 B 3 ke DU £ A [) 5l
Wiz sh R B, LU B ARG AR R e sh Wy dec FE S BE R PR B | SR 0 Hh it A Hh A 25 2R AT B 5 sh W 7E A AR AR B
B DI RERINAATE A 22 o PP T 0 7 RS 2 TP 187 EL A A R T 3 PT RE S AR X B K I R R S HE A O o
RN, X T WA I8 2048 i A T EAA R E] 22 57, A [R]85 2 TR0 1 30 20— Ok [ b cF b e ) e R P 8 T B 35
#: 5% (repeated measures ANOVA | F, $=2.42, P=0.076) s FEOG TR Fe T AL S dbr s dmvk B 22, WP B OB T 10 HE
S BN B K (B 1), ok Hh S T RE T I 35 5 4% 1 5 i i 05 (1432 3h 7 sUORIAT R 22 AR R 3
UTEAR IS E 3 B, AT RE S5 3 5= 4 BRI 8] LA, X B A= B BREE i an , A 1% T2 1 5400 1 i iy
( Procellosaurinus tetradactylus ) 15 i 48 A I B9 455 450 BsF 1) 38 0, 55 — Fh R B JF B8 A 5% 59 1 5 ( Vanzosaura
rubricauda ) WIFE VD 32 1 AP0 RIS S0 237 FEAC DAV A 3 1) AU B 070 O 1 3R T P A M AR B 25 R 5 =2
AHAT, b B e R A A R 52 2% , D't T 2% T A5 1 U R8sk /b | RS 3l B g 14 ) ) R A2 LB PR R R
i), B 4 S A B AT o B RRR A B BRSO AN SR M AW 5 1432 B 07 XS AT O IR R R R RS i A7
AR IR BLAR R/ INFE 0 4 S B 14 o ook DA S Bk R RE 04 24 5 L5 45 440 52 405 8 0l B ( Hemidlactylus garnoti) 1)
T BE F7 S Wi )

U053 1432 Bl RE R S A A B AR B SRR AR AR SCIR S 2020 B AR AR ) L 5K B PR 1) b 5% 32 B
N PRI R A AR A R T AT e DR B 3 R B B8 5 9 0 3 22 [) ) T AH O G R AE VR Z2 i A e vh 245
FIUESL'T 77203 5K BT (45 S — 350, AU 50 00 AR Xk B A R ek 2 K TR A e T SR
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Fig. 1 Locomotor performances of Takydromus septentrionalis and Plestiondon chinensis on different substrate types
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Fig. 2 Clinging capacity and swimming stamina of Takydromus septentrionalis and Plestiondon chinensis
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1B B R T B WA (R P RO BETC 38 22 57 AL e b A e 1 A BOR I R R BE ) 2 T
AL I, 336 5 10 SR B AR A Hh AR 3 DG 2R 2 11D, I R Wl 4 RN B AR R TR A0/ J R 2
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