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Selected body temperature, thermal tolerance and influence of temperature
on food assimilation in the oriental garden lizard, Calotes versicolor
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Abstract; Selected body temperature (T,,), critical thermal minimum ( CTy,,) , critical thermal maximum ( CT,,, ), and
influence of temperature on food assimilation were studied in the Oriental Garden Lizard, Calotes versicolor ( Agamidae) ,
from a population in Wuzhishan, Hainan, southern China. T, CTy,, and CT,, of juveniles averaged 32.6, 7.7°C and
41.7°C, respectively. T, CT,, and CT,, of adults averaged 33. 1, 8. 2°C and 42. 0°C, respectively. Temperature
significantly affected food passage time, energy intake but not apparent digestive coefficient (ADC) , assimilation efficiency
(AE) of lizards. The food passage time decreased with increase in temperature from 28 to 34°C. Energy intake was lower at

26, 28 and 30°C than at higher temperatures.
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i, R SR AL B A X . LI RIEAR R IS A IEFT 3h - 25408 b HsE B AR (selected
body temperature, T,,) , I TG EFSMSI W 7E A AT A Py AR A= Wy BR 1 25 14 T i @ S A7 o A Lk B i 4
TR, 2 F A U S W A TR R 19 B o FETELIR 28 T B 2 B RAR 55 BRI A T 3 0 0 A VR 4% Tl 7 R 8 7K
-, U IR VR B AN URT LA S EAT W 8 (IR T BT BE R B, I Be U 8 LA 32 PE M ERR AR BR . e
FEEhYIAT Jo 2 DU A BT B B 500 U 3 A0 VBB P A A A I R AR S

AT S AW E 5T b, 3 B[R Az SR IO B R A X 3 2, FE 5 HRE BN K S
B H S5MARE A ERRFEA X, G, NERPERSRET A TALUE RSB Wiz sh&H
S F bR S MR R SRR EXEED  RFREERWRT YRR . RmiEshee ), & &5
FURBEX X E T RER M M EA EEMNAESFE L

AR i ( Calotes wersicolor) J2 B MRt ( Agamidae ) % Wi & ( Calotes ) 20 4% i 155 Hh 43+ 47 3 Bl e K 19— b,
ENLTFT R I8 S MEBSE X . AaR RSN 0T Rbkil %, B K8 % DSk 38 _E s T
BRLEMTERMBIR AR . 241k, AMTXF Calotes J& M5 T i34 2, 56 T8 6 M 1 1R 3 B2 R
T FEAF MY 0 WA SRR S 5 T A5 €6 M G SRR A L L IR E D R MR R
R BRI R AR T BT T o A SR B AR A A W B S B, MA@
T, A% R (critical thermal minimum, CTy;, ) il 5 5 1R ( critical thermal maximum, CTy,, ), Q& E XA
BB i@ o B[R] R WIE AL 2R 8 (apparent digestive coefficient, ADC) F1[R]4L3L R (assimilation efficiency, AE)
MR . B 7E B B & B 1 A2 b S 52 P T B A IR 1 28 A AR L AR 28 2 B 0, B iR B Y IRk B Bk
i
1 HREFH=E
1.1 HYRESFEF

WHFE S Ep il T 2007 4E 4 H 3l B8R L3 LT AR (18°47'N, 109°30'E) . i3k B9 My Bl L = , &
W& FHERE,FFE3m x 1.5m x 2.0 m BRREN ., FKE AR AN FFLAEER BRI/ NEAREY
DA BSR4 R By d14)) B (larvae Tenebrio molitor) , ZER/K I & B TR MILEE5H1, LA
WA T RE S RIS 2T W E I . BRI BN IEHEEE 4 H 200 W AT L, 15 Sy #7455 (A 6 98 35 i SRR, PR 5% IR B2
KT 24°CEHTHL B ShFF S , EIREE T 24 ~60°C X [B] 3 3 , DA T 5 8745 BE 47 4 Tk 17 8 1 B 4 1R BE K F-
1.2 T,.CTy, 1 CTy J5E

WG RS 1 AT IRIAE T CTyi 1 CTy, o BIEHT , Kt SR 7E 28CEIREN 1 d . TR
WA TE R & IR AR 2 LA B Tk, BRI TR0 048 LU 24 3 Y S AR5 S R AR L3RR

ME T, W45 (n =61) B{&K (snout-vent length, SVL) &k 70.7 ~100. 0 mm,F#] SVL 2 82. 6 mm,
SVL KT 78.9 mm HIMEIRRRAE =0, 48 A WA E KT 1l SVL BN Bidk . #L AR ER A 20C 2=
VA 8], N AR AR L LA S R/ INEAR S R 4k, B IE B4 H 200 W XTH, FEDLCE S ~6 1
BN 100 mm FPROKIL, G 141:10D,6: 00 h H3hIF)E , 4T3 J5 BEZETE N TE A 20 ~ 60°C 1 4L 1R
FERSEE (M F RIRTHUE) o Wils A IE—MIFEA LYK H 10: 00 ~ 11 00 h B i) B F HE s Ui 3100 2 i s VR
o T BT (FEXT Y BT RO R A ) TR R B FSF- X (B Uk T

ME CTy (n = 50) 1 CTy,,, (n = 57) W5 SVL G B4 514 70.7 ~100.0 mm F170.7 ~97.6 mm,SVL
SERE S 82.0 mm FI 81.9 mm, K dir G ARG E N 28°C 1) LRH-250A A ALIEFR48 () AR BT a8 1,
J7) WL 4%4 2 min ZEIE R 0. 25 C BRI TATNIREE . LASTIS 7852 RIBCH A BEAE i 52 bz (EZHR (B 5 A
TE3)) Bt B AR R BBV IE W A ARUERE CT B CTyy ™
1.3 JARE B e E M EYFE L

L e fE IR = NPT, A B OGAT IR B, SR IRE 0 12 Le12 D,7:00 HZhJTE ; ¥l B E Ol 26,
28.30.32°C#134°C . 5 SVL {EHEH 70.3 ~103.2 mm SE{E N 88. 3 mm )5 (n = 38) 40~ 5 4, [RIET7ES
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AMEREE P HATES, WlGABEA N RIELE0.2 m x 0.2 m x 0.2 m WBIEGEL , 7ELIIRE T 458 3d FIIR
FEHEE PR E . WGBS RAR 3 FHERALE 1 5£K 3 mn, H£0.3 mm HEEEERCL, BEIREER
PR IC P T A R EROK o St BRI IR A% 60 min ISAR 1 IREIR . 105745 1 MR B[R], BBGE Fo 4% ThD A0 A, 5 30 )
BB TEIRHEERE. WERIZE R UAKRF R W E G RE SCHAE P THREEE, 4 HIRE, S H
WGR (1 BB AR (KRR ) M sE&E .

B piE AT B 1] A S HE 56 1 FRARic o, RMIE LR % (apparent digestive coefficient, ADC) Fi (I -
F)/ Ix100% F7" , [F4L3%% % (assimilation efficiency, AE) (I -F -U)/ I x 100% Fx" ;K I HEA
BWReR, F h3EEE, U JIKEE.

1.4 BdRsHT

B BB EES G 0RT , 20 31A6 56 H 1F 2544 ( kolmogorov-smirnov test ) F1 75 2 [A] Jii #4 ( F-max test)
ADC #1 AE {524 arc-sine AW T SH L. BT MERNS & HRBRZEIRZ LXK, =
537 (ANCOVA ) ANE T B I A% & féy ik BE AL 3 B) 22 5%, R B 5 75 22 537 (one-way ANOVA) FI Tukey £
T HBORK TG IR B R A BE BB L B (8] \ADC \AE Rz sh R ILAF 0 . SCH RS T HE R F 31
+ iMERFR, BEMWKTFEERN a = 0.05,

2 #£R

2.1 T, .CTy,F1CTy,,

AR BLA ((33.1£0.2)C) Mgk ((32.6 £0.2)C) T, BB EZR(F, 5 = 2.44;P = 0.124),
SRR CTyy, ((8.2 £0.1) versus (7.7 £0.1)°C) Fll CTy, ((42.0 £0.1) versus (41.7 £0.1)C) ¥J5 Tk,
BT 5205 4 (A A b B WS 1] EEAE (CTy: Fi i = 10.47; P <0.003; CTy,.: F, 5= 5.24; P<
0.05),

i 1 Eémmm Tsel\CTMin*u CTMax
Table 1 Selected body temperature (T,,) and the lower (CT);,) and upper (CTy, ) limits of thermal tolerance of C. versicolor

Y Age PP T I SRR CTyg, I S5 v ek CTy,
4tk Juvenil 32.6 £ 0.2 (N = 25) 7.7 £ 0.1 (N = 25) 41.7 £ 0.1 (N = 25)
uventie 30.5~34.9 7.0 ~8.3 39.5~42.6
33.1 £ 0.2 (N = 36) 8.2 £ 0.1 (N = 25) 42.0 £ 0.1 (N = 32)
JRAE Adult 31.0~35.7 7.2~9.7 40.6 ~43.1

2.2 gYESEE BEARMEYFE L

LB WY IR A E T B E 25 (F, 5 =0.97, P =0.458) . SLH IR BEXT AL A M H SRARE(F, 5 =
3.34, P =0.021) A4 it E] (F, 5 =9.60, P <0.0001) 4 i3 KR 0, 5 IR (32°C F1 34°C) T #ii5i9 H
AR R B B R (R 2) o SCHRBEXT A8 it ADC(F, 5 =0.44, P =0.781)Fl AE(F, 4 =
0.47, P=0.755) TEBERZM(FE2),
3 itig

WA £ 3hiEIR (active thermoregulation ) #1431 1 JE. ( passive thermoregulation ) B FHE IR K I, E3HRE
S TE IR BE o 8 B R AR P IR A RRIE IR IR 4 35 e — MR HRZE TS B, 93 AR 3 ) A TR A8
P BEAS F e T 3R 55 3R B AR 161700 o A ) vl % T 85 A 3 SR &b T 3 3l (el 3 R 3 i A 3 ) R IR o7 A
B E e B B SRR BRI St ] R B AR R A ST R T R IR T

TE S0 3 1 B AR P A A B AIRL (T ) R M A ) 2 I B B RRAE 22—, SR T Ml 55 %o % 91 % B
FILh B B0E IR HEAT AU A 45 51 , 37T BRI [R) Bh R ZE AR [ 2545 A AR G B B T R 2R AR 6™ o S A IR )
FZRHE (£3), XMER SHYFIEBEMFK2ZE A X g, MATFAESNHEL T
( Eumeces chinensis) 1% 14 I 15 T 1] F A b1 A= B f) B B B 8 ( Sphenomorphus indicus ) '), 7 €6, 43 il ( 14
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33.1°C 5 Ghfk 32.6°C) 5 FHIRA G (0 S R (Mabuya multifasciata s Ef 32.9C ; HEpk 32.5°C) 2% 4541
LR PR o 2R Ot 5 M SRR A 6 , M A AR 05 2 AR 25 7 [ 8 VR W W, 72 2200 1
TS (IR I A IR RS SRS B 00 8 7 4AFFH %) 140, It 553  Lacerta vivipara) ™) | EJ)EEHEM ™) 71 5%
R ) Z S P ORI T P, S e R AR R SR B, eI th 5 3D
i TR EORBLA X,

®2 TERBHNBEEBNE RUBLRY ALEENEYETHE
Table 2 Initial body mass, energy intake, apparent digestive coefficient, assimilation efficiency and food passage time of C. versicolor at
different body temperatures

iy s IR E BEARE FIH L REL [l Ry o ]
Temperature N Initial body mass Daily energy intake ADC AE Food passage time
(C) (g) (J-d=hg™) (%) (%) (h)
2% 8 16.5+1.9 174.1 ab +26.3 83.0+2.1 74.6 +2.6 51.9 a+3.5
11.1 ~26.8 78.6 ~302.2 73.9~89.0 63.8 ~83.1 37.5~61.5
28 8 17.6 £1.5 144.2 b +15.2 81.2+1.4 73.7+1.8 52.1a+4.0
11.7 ~23.2 76.8 ~191.0 73.1~84.9 64.9 ~79.2 35.9 ~60.8
30 7 13.5+1.2 149.4 b +29.3 80.7 +1.9 71.6 +2.4 31.0 b+4.6
7.8~17.4 47.0 ~268.1 72.3 ~84.8 59.8 ~77.6 16.5 ~46.8
B 9 16.5+1.8 260.8 a+35.9 80.9 2.5 70.9 +3.4 31.0 b +3.8
11.6 ~26.7 101.9 ~404.3 67.4 ~87.8 51.6 ~82.1 18.8 ~46.3
34 6 18.4 +2.6 278.1 a+61.0 83.6 £1.5 75.2 2.5 26.9b+3.8
11.9 ~26.4 132.0 ~450.9 77.9 ~86.7 64.4 ~81.1 20.8 ~45.3

Tukey's post hoc K ,o = 0.05,a Fll b 225783 Tukey’'s post hoc test, @ = 0.05, a is significantly different from b

IR [ b XA 055 2 T o AR AL 2 5 A I, 91 S v 0 G 4 R T R 0 T L S R 7 26 428 A R4 85
(#3), KT BRIRHE R B AR 2K , Wi 7E 1 K S0 (AR VA 28 38 5 7K S 1 76 B 3L i i Y B 4 £ 5 AR
ST A I R 3K, I LB I AR E B S B IR IR R EE T AT LA 3R 3 (SR 1A 31 ) AR A T 8 455 19
PR o T HS B 2, 300G 20 X DAL g 0 0 2% g i PR 085 , DL o IO ) o B (AL T o
ERRA AR AR ) SRR IR S B T K (£ 3) SR HERE , AR R B RIEE/NE
FRIEIE BEIR AN , M5 = I R TR R 2 A AR A K T e B

JEATEHHII CTy 1 CT INFERERP A1 225 0% | BT 5, R AR B A 558 O BSO8R FELFF G
HE B (MU B BT 1 Ty ™ o B, U7 (5% ) X B L1 b BR W ( Eremias brenchleyi) HiRE 7 (4088 ) 31X
R B W7 ( Takydromus sexlineatus ) FA AR CTy, (32 3) , T HUAT T[] — Hi I {EL S WA cATG 6 ) Jb B i B
FEH) CTy ™ o AS T LG [ AR — S LM 45 L5 BB /85 ) C Ty, (38 3) , S5 ) PR L B A 355 1 053
CTy 557 WIS o T B 2535 AR S TR MO A 56, 701 FF I ML 55 1 A M3 T 2 25 0 BB R 38 e

AMEEE R CTy, Fl CTy, FER R — AR BLR , B 5 A8 T AR AR R - 5 At JE BB ML 11
HESE MY — R, TR R AR BE 72 I T R R PR R B S 4 f o B A b LA B R 40 k2 e i
o GBI BRI CTy, 7T ABRIMIF AR K 1 BF SN UREE i BT 25 BB — A B4R « VA € 1) T 40—
B L R AR B2 HE A B TR S SRR . 40 T A R A 45 A IR 0 28 4 B 35 L A o AR,
CT A B AR EL PR 4 135 B B TR . BRIRER SN CT oy, 780, BEBA M MRS AR B, T2 R
HIRE I AR BTINGR X BAR SR L4 A E S R S S BT A TR R AR RAG TA X, B
EFANUREE , 75 10T M 42 D 150 725 B A 2 5 TR T , 50 41 T il ) R 8 10 3 S T A 35 T
BABARE) CTypo

£ U A = R 58 Ao ) R AR R D IR BE T T, S 00 B 3 N R 7 ( Ut
stansburiana) "™ ACELHE ) ;@) BRI /K - ief Bl LB 728 T 4 4, B LB K PR TRAE, P A
T ERBERER | 5 4k B ( Takydromus wolteri) ™) ;@) BRI BE 7K V- i B UL FBE T 786 T 4 48, 8¢ v VR BE /K OF
I R B T T G K, 0 G A AT Ik 4 38 Y BB iR ( Sceloporus merriami ) ¥ | W% B 71 J& T ( Eumeces
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elegans) ™! FEEMT X 3 MR T BERE AR, B EDECHMIRHEA BT BRA T
SR U T AT | 1 4 e e PSS e, Y A 3 o ) IR Y B AR, LR T A AR
KA T AR T R o 7 AR A 03 3o S ) R A 2R T — A

F3 ShEJLFEIESEEREER R R RBMIEFEER
Table 3 Selected body temperature (T, ) , critical thermal maximum ( CTy,, ) and critical thermal minimum ( CT;, ) of some lizards in China

. %51 YEFEPR I -5 i AR 5% ik
Lizards Type Ty(C) CTy, (C) CTy;, (°C) References
. ) 36.0 4.9 1.0
W BEIRR BT Eremias argus JRE Adults 32.8 ~38.5 43.2 ~47.6 -0.3~2.4 L40]
b BRI Eremias brenchleyi JRAK Adults 33.5+0.3 43.6 £0.2 3.4 0.2 [3]
414K Juveniles 31.7+0.2 40.8 £0.2 5.1+0.3
33.7+0.4 43.6 £0.2 3.3£0.2
JRAFHER Adult males 30.0 ~37.2 42.9-44.2 1.4~4.2 [41]
X o 31.2 0.4 42.3 0.2 6.3 £0.1
A JE T Eumeces chinensis R Adults 25.5~34.5 40.5 ~44.0 5.7~6.9 [35]
) 28.2+0.5 41.1£0.2 6.2 +0.1
Bk Juveniles 23.8~32.4 40.0 ~41.9 5.5~7.0 [42]
N 30.4 £0.5 41.9 0.1 9.3 0.1
WAL Eumeces elegans Bk Males 25.0~34.2 40.1 ~42.4 8.0~10.9 [39]
26.8 0.4
HEVK Females 24.9~29.1
. oo 30.9 0.3 43.3 0.1 2.8 £0.1
VRPEHE Hemidactylus bowringii R Adults 28.8~33.8 42.0~44.1 2.6~3.7 [43]
29.0+0.2 24
LR ¥ W Mabuya multifasciata RO MEIA Gravid females 23 (6) ng 8 [24]
E|2VNEN 32.9+0.4
Nongravid females 29.7 ~35.2
32.5+0.3
JRAEHER Adult males 30.2 ~35.7
o 25.7+0.2 37.6 +0.3 3.1£0.2
EN BB Sphenomorphus indicus R Adults 22.3~29.6 36.5~38.5 1.7 4.1 [23]
o 30.0 £0.3 42.3 0.1 3.9£0.1
JLEELM; Takydromus septentrionalis HEAK Males 26.0~33.5 40.5 -43.5 3.0 4.5 [17]
5.9£0.2
HEYK Females 4.0~7.0
) 31.5 42.2 6.4
T KLM; Takydromus sexlineatus JAA Adults 28.1~33.9 40.7 ~43.2 4.0-8.4 [32]

ADC F1 AE T3 R/ NISE FIH AL BB RO T il ot i ] A SR A B 2 R S . 72—V
BT PAY i P S A 5 5 B T R T s e ) AT T BB A4 PR IR o 5 T AR
EAFIAETRFT L 5 ADC T AE SABUBHEAR A9 2R S o A TR 58 45 SRR B/ , 1 BE % 26 6 4 ifp ADC
I AE T3 R, kG SRt — 25 SRR 5 R A28 R BRI A — IR 18
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