5542 B 7 W) *E &~ 2 Eild Vol.42,No.7
2022 4F 4 A ACTA ECOLOGICA SINICA Apr.,2022

DOI: 10.5846/stxb202104160986

OF5R WA, SOES M8, B, SR T LU X R 478 ( Diploderma ) WIRh A= S A i FUE A5 234k A2 25412, 2022,42(7) :2614-2625.
Shi X D, Yao Z Y, Wen G N, FuJ Z, Xie F, Qi Y.Habitat preference and morphological differentiation of Diploderma in Hengduan Mountainous Region.

Acta Ecologica Sinica,2022,42(7) :2614-2625.

B U X & %7 )8 ( Diploderma) 1 M £ B R IFMEE
o

B HERD kAR XA B A i B F R
| Rl E B A A DT AT, RS 610041

2 P EBEBERAE, JLET 100049

3 PURRAAS N VURUE S A AR A I T, B R 854500

FEE BT XOR 2R 25 MM B FEER R Z — AR Z 2 MY SRR &2 E NS G, KWt R R REWT I X
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PR AR R R A SR 26 4 F5 K LA EE 4 RT3 DAY e i, 117 DA TR D b R RS Tk 2 T i, %o
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Abstract: Hengduan Mountainous Region ( HMR) is one of the top 25th biodiversity hotspots in the world, and its
ecological security and biodiversity conservation have increasingly attracted much attention from China and other countries.
Economic and social development has brought many new challenges to the survival of Diploderma, the endemic species of

the HMR. The original habitats of several Diploderma species have completely been destroyed because of road construction
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and hydropower projects, and what made us worrying was some species that have become extinct in local areas. Therefore,
timely research on the conservation ecology of Diploderma is very important and urgent to the design of conservation plan.
Habitat preference and morphological differentiation are important contents of conservation ecology research. In this study,
the habitat factors including habitat type, vegetation coverage, vegetation height, stone size, distance road, interference
factor, slope direction, slope position, gradient, temperature, and humidity of 9 Diploderma species in HMR were
measured by line and square to transect. At the same time, the morphological characters of 19 Diploderma species were
quantified using field sampling and herbarium specimen. Habitat preference and morphological differentiation were analyzed
using Generalized Linear Mixed Model ( GLMM) and Phylogenetic Generalized least-squares ( PGLS). The results showed
that Diploderma from different habitat types had special preferences for habitat factors. The species distributed in shrub
preferred the habitats with stone, brush, steeper sunny slopes, large stone size, and suitable temperature (25—35 °C),
with Incarvillea arguta. The species distributed in forest preferred the habitats with big trees, steeper hill and high
vegetation coverage, with Bauhinia X blakeana. Our results also showed much differentiation in body size and locomotion
characters between shrub-type and forest-type lizard. For males, forest distributing species possessed large size in tail
length, nose-eye distance, 4th finger length and claw length of the 4th toe compared with shrub distribution species,
meanwhile snout length and shin length were just the opposite. While for females, forest distribution species possessed large
size in tail length, head length, snout length, nose-eye distance, 4th finger length, 4th toe length and claw length of the
4th toe compared with shrub distribution species. Taken together, our study provides direct evidence for habitat preference
and morphological differentiation of the endemic lizards’ species in HMR, while it would greatly contribute to the
understanding of adaptation tactics towards the dry-hot valley habitat in Diploderma, as well as provide important support for

the design of conservation plan.

Key Words: Diploderma; Hengduan Mountain Region; habitat preference; morphological differentiation; biodiversity

conservation
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I SEMETR A ( Generalized Linear Mixed Model, GLMM) FI3ET 24 & B 1Y) L/ 3% ( Phylogenetic
Generalized Least-Squares, PGLS) X} Ji i A= 35 s 4 FIVE A BRE 4L AT T 5087 .
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ARSI I W (3 T4 7 0 AR RSB 1L X (1 1) 3B AR By 26—32°N, 98— 104, XI5,
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Fig.1 Habitat types and sampling site of habitat preferences research in Diploderma
180 [ PR AR FE AT A= 855 (A) < The orange circles represent the shrub habitat (A ) ; 205 HEACF AR A= 35 (B) : The green boxes represent the
forest habitat (B) ;1. ¥ J& JE Wi : D. laeviventre,2. WL JE M. D. vela,3. ARG M. D. iadinum, 4. BEE LMW D. flavilabre, 5. U 3E I Wi . D.
batangense ,6. WM . D. qilin,7. EIEIEMT: D. yulongense,8. TTILIEMT . D. slowinskii 9. #EE-JEMT . D. dymond

2 MIRAE

21 HdERE

2020 4E 6 HZE 9 H , RINBELL FIRE D iR REWT LU IX 9 AN Je iy Fl 0 A B AR A WEAT 7 I, 72 B A 2
i, AR SCHR GO A e i A 58 53 g AL (Shrub ) FIARHBAY (Forest) PIZS (18] 1) o FEVAAE R AR ey LA 5)
RN AESRAFOL A E 2 m x 2 m SCEGRETT MR AR 2R R A B RS 12 AR B T (AR
WELZR 1) P R LI R vty SR BEALIAT 1 ( ASESGRE 7 Ry rpols , B — A BEHLILA B DA HE R
J7 R s ) B BT BERE DT AR R AR BE R T X BB R SE IR T RS E 0 10 m DAL X BREE DT Y
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Table 1 Microhabitat measurement standards in Diploderma

P 2 AR
Number Type Measurement standards

IRIAE Y AR RIS 531y 3 A SE R, a: 4B L3 A8 KR AL Poaceae 55 HE —4FE A AKX
FEEAAEY) , 55 KISR0 b A B A T A 46 BB S I TR TC A M AN 24 A AR

1 A B AA 4, WPk T Incarvillea arguta , JKTE3E Caryopteris forrestii F{ M TR Rumex hastatus 55 , S A7 7E K
EARMNESRRA o . oK, FEUTE RN Pinus yunnanensis ZLAEEREH Bauhinia X blakeana AT
R Mangifera indica %58 KIFA

5 W5 %% ;’g;ﬂ;ﬁiﬂﬂﬁﬁﬂ@ﬁ?ﬁﬁﬂ* 2m x 2m FEJ7 AR 0B T A, JE R 0—1009% ,0 RIAR M T

3 W 1 om e AW A RSBl R 7 AR i B, AL AR 5 22 P 05 5 149 3 RRIBCTP- 33918 5 W Y T LA R

i FEAE B )2 IO Ay v

4 T H T HokiAR e P RUSE B ] e B o Hedat MU B KB AR , 24 A0 BRI S IR R 3 il J5 1 38 24

5 R TE PR S /m /N 10m i A RUSE BRI A, KF 10m f H B I Ah (8, 45 808 B2

6 4 T FRIEA R TSR, R AW, a: ARRE , CHRIA T BB b A T, 4 FiE
A B I RO

; Wil FEFHLAT RS, (1] APP B84k V8.7.4 Wl 5 SCBRyE 1), ARk H Sl os 1) R 43 3 2, a3
(292.5°—22.5°) ;b 2 B2 FEB (22.5°—122.5°,202.5°—292.5°) ;¢: BHYE (122.5°—202.5°)

8 W fir SEHAG TR DT AT LI B 2R 3 AR, ar B (AT e B A, B 1/3) b 3
[EOARTIET I DRI AVAG A RT3 N V)

9 B/ () W FHUREIT SR, FTTT APP L2k V8.7.4 PRLAE DT SERRYLIE . a2 P30 (HLE <10°) ;b Gl

- (HEBEAE 11—45°) ;0 BEYE (JE =46°)
10 PRI/ C A SCIR BT SMART SENSOR AS808 £t 52 P il {5
11 IERRIE/ % A SCIR BT SMART SENSOR AS808 {52 PR i i {i

A B A NI B AR A AR AT 58 i 19 Ao iy MoE 25 (BEAS I L 2) o BRI e 12 1)
M BRI RR TS RIEA LA 6 (3 A 3 ME) A IR 45 SRR A R 5, % 70 A7 BEI R 95%
RG22 ARAEIS RN RERIILA RS i AR R S8 R R G TR R (K 2) FRARE 10% 45 /K Ty AR [E
SE 24h S RIORAT 2 10% PR R kb, BT AR A R U T B B sERAE M BT ( CIB ) A Hh R} B 2 W
SYIETEIT (KIZ) 3L K 18 B 197 SARA . X4 PRl & 20 DR BVRFE (AR HEIL R 3) . e miE
AL B R, B W R 1 L MM R A RO DR T 3, HL R T [R) — 4B PR R L (Pro skit) |, RS EE 38

0.01lmm,
K2 AMERREFARSSUARELSE
Table 2 Sampling size of habitat preference and morphological differentiation research in Diploderma

FFs Yyl W iz B xR A
Number Species Female Male Experiment Control Habitat
1 WL S 4l D.vela 22 33 43 48 LN
2 ELIHE e G D. batangense 18 21 22 22 T
3 B8 D.zhaoermii 13 13 — — LN
4 WE IR D. laeviventre 7 3 5 5 T
5 FEZIE I D. iadinum 7 19 26 26 LN
6 JESL IS T W7 D. gilin 7 7 5 5 HE
7 R e D, flavilabre 6 4 4 HEMA
8 FELRIRMT D flaviceps 6 10 — — N
9 KA BT D. micangshanense 13 13 — — TH
10 W7 D. aorun 5 5 — — T
11 NBIEE D. angustelinea 5 5 — — T
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b WFh i i S X He AR A
Number Species Female Male Experiment Control Habitat
12 B i D.varcoae 15 — — — TE
13 R s s D.panchi 5 — — — TE
14 EIIMT D. yulongense — — 35 35 HE

15 15 Mt
15 HE I D. dymondi 5 20 15 15 N
16 BT LR D. slowinskii 9 8 11 11 Al
17 Wit Je i D. swild 6 — — — it
18 BB D. swinhonis 3 — — — Il
19 B D. yunnanense 5 6 — — PR
20 ST D. splendidum 4 25 — — L

“—" TR BRI R

£33 EWEENERE

Table 3 Morphology measurement standards in Diploderma

P I W R

Number Morphology Measurement standards
1 Sk 4 (Snout Vent Length, SVL) Wy s 28] itk 5 AL 2% 1) 1 B
2 3L K (Head Length, HL) W)y S 38 Ll i Bt g Ak
3 3558 (Head Width, HW) KA d FEAL A LR
4 WK (Snout Length, SNL) Wi 8 4 S — M SR R 2%
5 HR 1% (Eye Diameter, ED) HRHE AR K
6 B AR (Nose—Eye Distance, NED) AL 2 R B T (9 B
7 HI2 [1] #E ( Interorbital Space, 10S) IR AIE 22 [i] ) P S ,LUHR HE F i) 457 B Sy v
8 FE K (Tail Length, TL) BBt -5 N eI NG IE &) -4 N R o
9 Hii 4 (Fore Limb Length, FLL) i B e K A5 o (NGO 1K JE 46°)
10 84 (Oboro Length, OL) Bed (KE) 2K
11 KK (Ulno Length, UL) Reg(NE) ek
12 %5 4 35K (4th Finger Length, F4L) ERE R SRS GEE < T N TR T)IN
13 2 4 8T (Claw Length of the 4th Finger, F4CL) 3 4 F5 K i 2 TR St
14 1B % (Oboro Width, OW) Ve e SEAb
15 J& B K (Hind Limb Length, HLL) Jii B AR ) e K bk i (AL ) A9 3
16 e K (Femur Length, FL) P (KRR ) £k
17 fZ# K (Shin Length, SL) H2E (/N ) 4K
18 % 4 BEK (4th Toe Length, T4L) 5 4 BE5 R IRE AL 2B S, SRR
19 %5 4 BEJTUK (Claw Length of the 4th Toe, T4CL) 55 4 Bk S 2 TR U
20 BEA 56 (Femur Width, FW) JBC B SiAk

22 RGKERFME

N T R FRGE R T R F A M FIE S AR 2 LI TR ( Calotes ) RS (Acanthosaura ) FLR i
J& ( Pseudocalotes ) ¥R A AMEE , SIS RN EE T R AT X R, 5% Wang 52 IRBUH R A AR 2L
R ND2 JEH 7 51 (1022bp ) , JF 38 8 GenBank T 28 H & i 8 4 b A1 A0 B W Fh i ND2 JE 7 51, ok H
IModeltest" ™ JEAT R G5 & B WAL 1, P36 TR BT ML R 50K B W dEApPAh , 766 & B i A
Ja, 3T MrBayes[mﬁﬁ?%é‘hﬁﬁﬂﬁ@@( Kl2),
2.3 Bl
2.3.1  ABEfwbF o

KT R VEIR G55 ( Generalized Linear Mixed Model, GLMM ) 47 4= Ba Al Uf- 43 M1, 7F & 7 45 5 22 iy,
Xf T A B8 K - HEAT pearson AHSCHMTT , LAREAR IR 2Z [A] (4 F AR SCHEXTREAY 73 B 45 R A5z e, %t i A7 i 24748
R scale PREGHATARUEACAL IR, DUER AL Z ] 0 7] LUk . FEASTRY G ST b R v S U0 RN B 7 A8 1 43

http ; //www.ecologica.cn



7 39

AFAR S5 HEWTL X RS Diploderma) R A 35 RS

Ve 2619

Calotes

C.emma

100

C.versicolor

100

Acanthosaura

A.lepidogaster  p pihionsis

{  P. flavigula

A

{100

I — P kingdonwardi

100

Diploderma

0.2

100

100

100

D.splendidum P.brevipes

D.flaviceps

—| D.swinhonis

polygonatum
D.brevipes
D.makii
D.luei

59

D.zhaoermii
D.micangshanense
D.varcoae

D.dymondi

D.swild

D.panlong

[ 2

96

D.iadinum

D.yunnanense

D.chapaense

D.slowinskii
100

—[a D.laeviventre
l D.flavilabre

D.batangense

D.angustelinea

D.yulongense
D.qilin

D.panchi

D.aorun

D.drukdaypo

D.vela

EHIERFELER
Fig.2 Phylogenetic tree of Diploderma

SRER“1T A0 IHE RS B DAAEBE R H 7
A5 ELE N ( Akaike information criterion, AIC) MmUY IR
e A B i PE . BAESPT F R (vision3.6.3) Imed f158 B, I 2K FH visreg PR ECZZ il de AR Y v 56 BEAE

KB 5 IR ¥ (Step-back) |, 42 HE

SN F AN TR PR 1) 43 A1 R A, LA S 7 X A4 58 DR 1) i g g

S, LI O REALAE

=)

L,

ST, logistic |~ LERMEIR AL

T R B A B B AR

AR, XRETT N G BB DA E AR 2247 A B AR ) AT IR G, I AT R 75 7087 ( chi-square test)

http ; //www.ecologica.cn



2620 H

&t
s

iz LR

232 &M

FKHET ARG KT LA /N 3% (Phylogenetic Generalized Least-Squares, PGLS) %/ 73 #7 Jp i £
Y5 A 85 2 R AR OCHE . FEIE 30T Z BT, SREGLARAS (Snout vent length, SVL) Xt T A 4 & AVEHE #4745
WAL, BN R AL S AR K OB, SRR DARED g A | AR SR 2R [ 7R i TR 25 B WIAD RGE K B R 1
BT, RER KA Y caper AU EE PGLS AT J3 M 2 71 5 42 55 28 AU Y AH O | T LA lamda (A ) 1 A R BUERE
RERBETRBIFER T HA=0, RPN EM S RER T RA WEH G #7 0<a <1, RHERA
TS RGLE RRBRA —EMCHE 5 A =1, KRR B G RE LT RRBUIMC, N T RMIE A
B 1 22 5, 93 i) o3 A P R 1 3 55 A B R DG

N2 AT R R ARG A B A G 3T ape Y geiger ' phytool " FK IR phyANOVA pREK,
TEFIERTRK BRSBTS T , W T RBTEA R AR R B Z M 22 55 . O T A0 Hr, 8 Je xSk ok
N3 NAN E D 2 = N G SN A W o <l = 73 Gt e 591 W (T 5 NN 1 3 NG N
I B T A A SRR/ B R/ MEAR R AE S T B 28 5%

3 R

3.1 ENEwar

58 G 372 AN LI AIE RERE 5 A AR 00 o FL e AR 290 A MR A 82 S (3 2) . £ pearson FH G
PEIAT R R, 45 A2 358 R P (R A DG PR R (. 3

X E AT 17T 5, AR B I A e LB A0 5 AR 35 25 Y ( Habitat type, HT) (3% [5] (Slope direction, SD) (3
J ( Gradient, Gr) XA HORIAE (Stone size, SS) FIFAEE IR B ( Temperature, Te) ( £ 4) , HipSEH A Hoki 18
(P=0.014) J&m (P=0.037) Y (P=0.043) FPE-H A HRAE (P<0.001) B30 3 (2 5) , RIAHEA R
WG A A HOE AR BH3E BEE KA HURIES B A PR I B (2R T

R4 RUWIERRFERIEE
Table 4 Model selection of habitat preference for Diploderma

RIS Model ID % Model AIC AAIC
HEM 1 Shrub 1 HT+SD+SP+Gr+IF+DR+SS+VC+VH+Te+Hu 377.3861 10.29
H#EM 1 Shrub 2 HT+SD+SP+Gr+IF+DR+SS+VH+Te+Hu 375.4564 8.36
A 1 Shrub 3 HT+SD+Gr+IF+DR+SS+VH+Te+Hu 373.5712 6.47
H#EM 1 Shrub 4 HT+SD+Gr+IF+DR+SS+VH+Te 371.8109 4.71
A\ 1 Shrub 5 HT+SD+Gr+IF+SS+VH+Te 370.0687 2.97
#EM 1 Shrub 6 HT+SD+Gr+IF+SS+Te 368.3259 1.23
A 1 Shrub 7 HT+SD+Gr+SS+Te 367.101 0.00
A 1 Shrub 8 HT+SD+Gr+SS 367.7464 0.65
H#EM 1 Shrub 9 HT+SD+SS 368.571 1.47
#EM 1 Shrub 10 HT+SS 369.7659 2.67
FEMK 1 Forest 1 HT+SD+SP+Gr+IF+DR+SC+VC+VH+Te+Hu 106.5807 10.36
FEAK 2 Forest 2 HT+SD+SP+Gr+DR+SC+VC+VH+Te+Hu 104.7764 8.55
FEMK 3 Forest 3 HT+SD+SP+Gr+DR+SC+VC +Te+Hu 102.8098 6.58
FEHK 4 Forest 4 HT+SD+SP+Gr+DR+SC+VC +Te 100.849 4.62
FEMK 5 Forest 5 HT+SD+SP+Gr+DR+VC +Te 99.0607 2.84
MK 6 Forest 6 HT+SP+Gr+DR+VC +Te 97.97969 1.75
FEMK 7 Forest 7 HT+SP+Gr+VC +Te 97.3902 1.17
FRMK 8 Forest 8 HT+SP+Gr+VC 96.225 0.00
FEMK 9 Forest 9 HT+SP+Gr 96.77203 0.55
FEHK 10 Forest 10 HT+SP 96.87214 0.65
PR 11 Forest 11 HT 98.13668 1.91173

HT . A3

Habitat Type; VC i #% 5F Vegetation Coverage; VH : i # 5 & Vegetation Height; SS: -3 7 B4 4% Stone Size; DR 18 B HH

B Distance Road; IF ; T3t [FF Interference Factor;SD ;3 [i] Slope Direction ; SP : 343 Slope Position; Gr: 3% Gradient ; Te : 35 i & Temperature ; Hu ;
FREIRSE Humidity
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X AR b A Jp T 1T 5, A A i G e AR A 5 AR B 26 A HT (3437 (Slope position, SP) JEBE Gr AHBA 6 5
(Vegetation coverage, VC) (3K 4) , JHP/AESISM (P=0.002) S0 .35 (3 5) , 2 I A AU o i i 4 356 428 55 K
TrAR FBEM b3 AR o6 35 1 AR 05

x5 RUIBHIMERRY
Table 5 Habitat preference of Diploderma

AR BRI T il FrifEiR

Habitat type Environmental factor Estimate Std. Error z P

TN AR IR 0.8763 0.3579 2.448 0.014*

Shrub e 0.4367 0.2096 2.084 0.037*
e 0.3575 0.177 2.02 0.043*
A YRR 0.9774 0.2438 4.01 0.000 **
I -0.2154 0.1333 -1.616 0.106

P b A ABER 1.3776 0.4457 3.091 0.002 *

Forest Wi 0.7305 0.4182 1.747 0.081
o 0.5199 0.3551 1.464 0.143
B 2 0.4816 0.366 1.316 0.188

E NI T i Al 4 A= 5% v DR AL W R R WSk B Incarvillea arguta 55 BRBE Rumex hastatus F1JK B 3
Caryopteris forrestii , JRIB TSI i g 4 A= 55 v, D AAEY) M = B ¥ Pinus yunnanensis FZLAEFE B W Bauhinia x
blakeana (3% 6) o K777 H K BLHE AFLIE A6 W3k 36 (P = 0.027 ) A3 fi - , 0% 55 AR ASE (P = 0.087 ) K
BIE(P=0.328) Ml PEA 3, AR o B0 L AL 1 T (P =0.034) A df 4, X 2 B A (P =0.052) fi -1
T

®6 EMEREFEREPABEMSE
Table 6 Percentage of dominant plants in the preferred habitat of Diploderma

FEJT PiskE IR KEHE mE LLAE B
Quadrat Incarvillea arguta Rumex hastatus Caryopteris forrestii Pinus yunnanensis Bauhinia X blakeana
S5 Experiment 24.83 13.79 11.72 21.95 19.51
75.17 86.21 88.28 78.05 80.49
X} HR Control 14.48 7.59 8.28 4.88 2.44
85.52 92.41 91.72 95.12 97.56
x? 4913 2.9256 0.95785 5.1447 4.4932
df 1 1 1 1 1
P 0.027" 0.087 0.328 0.052 0.034"

32 JEEME

FL5E RN, 352 SHEATEAS I G, ¥ SOHEVE R I Fh 19 Bl 161 H HEVE TS 15 #0191 H (£ 2), PGLS 4347
S HEPE T 8K % B2 4K ( Relatively tail length, RTL; P=0.011) W) K ( Relatively snout length, RSNL; P =
0.016) B HR 5 ( Relatively nose—eye distance, RNED; P<0.001) % 4 5§ ( Relatively 4th finger length, RF4L;
P=0.029) J#B ¥ (Relatively femur length, RFL; P=0.031) LA X% 4 fiE UK ( Relatively claw length of the 4th
toe, RT4CL; P=0.035) 544558 L EAHOC (8] 3) , BRARXT 2 K FARXT WK Ah B T8 2538 Fr 34 S bR Y
KT HE NI, e S AR X 2 4 (P =0.007) 3k 1K (Relatively head length, RHL; P=0.047) W)+ (P=0.038) .
BRIE (P<0.001) 55 4 $81K (P=0.018) 55 4 Bi- K (Relatively 4th toe length, RT4L; P=0.042) DL K255 4 BT
K (P=0.009) 54 5268 G F MG, A L BI8AR B MR THEMARL (] 3)

http ; //www.ecologica.cn



2622 R ¥ O 2 %
0.34 P=0.047 P=0.3811 0.09 | P<0.001 P<0.001 024 | P=0.038 P=0016
2=0.099 2=0.831 3 1=0 1=0 1=0 1=0
0.33 g =
': -~
® & ® 023 | +
S 032 g 008 e
44% = @ K3
K< 031 & 2 |5 022 |
ES & & 2%
Ez 030 =S 007 | Ez
= 2z S 021 |
) = o .
& 029 E“E 2
0.28 0.06 |- 0.20 |
0.15 P=0.018 P=0.029 P=0.807 P=0.031 P=0.042 P=0.581
= 2=0 2=0 0281 1 9 A=0 1=0 2=0
2014 = £ 020 |
= 2 025 5
i% 0.13 ®T éé
"E"ou 2 0| ] g 018
®E O o RS
oy 0 242 $ &5
E2 011 EZ 0201 2z
5 < = 0.16
2 Z 2
2 010 613 |
0.09 | 0.14 |
2 : :
é P=0.009 P=0.035 P=0.007 P=0011 HE Female iff Male
3 004 =1 2=0.952 _ 25t A=0 1=0
%= § 23
) — . -
é Eﬂ ﬁ = W ENA
< 2 >
R B35 20t O
T: 0.03 3 o1 Wk =19 N =161
£ =15 N=191
Q
& 1.5
M Female HE Male M Female HE Male
3 RMIEYFHES L PGLS 51
Fig.3 PGLS analysis of Diploderma morphological differentiation
x7 RWEHFAEEZSS L phyANOVA 7347
Table 7 PhyANOVA analysis of Diploderma morphological differentiation
TN HEPE Female et Male
Trait df F P df F P
LK SVL 18 7.768 0.038* 14 14.246 0.007 *
FE K Tail length 18 19.515 0.004* 14 33.702 0.001 *
3L %R Head 18 19.782 0.005* 14 15.572 0.003 *
JEe A Limb 18 11.233 0.012* 14 11.340 0.004 *

phyANOVA Z3#r45 55 PGLS 43 #7145 5200, MR 7 g dii Sk AR K (SVL; F,=0.038, M,=0.007, F XM
‘ﬁﬁ%‘@,Mpfﬁi":ziﬁ‘l‘iﬁ%‘@) K (Tail length, TL; F,=0.004, M,=0.001) 3k# K/ (Headpel; F,=

0.005, M,=0.003) FIiA K /N Limbpel ; F,=0.012, M,=0.004) ¥R THEMNTI R o (7).

4 Tig

ABIFFE 7 TR L1 DA A b e i A 58 i e P 25 204k, 45 R S 7 < R F AN [) A 35 4l il oo A 35 1 1
HATRFIR AU o THE NI Il S i B35 Ay R e 3 R 0 i R e 9 A 05, B AR S P AR AT WSk B
O A 5 PRI TR S B O f T A LR i A B TP AEAE A LR R B Al . B SR HE A TRLFIbK 3l 52 g
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TEARAY KNS BB AS D7 TR AE T W S 1 Ak AR Y e i 9 A T R0 Sk B T K iy g Bk Fn 2 12, A A
BT Bt i WX T AR A A 5 100 335 N SR ] P SRy e o R e i D ) B 4 A

AR AT L1 DX Dt A 45 0 4 T B PRI A RO B UIAR G, BE B g WA AR I I 48 00 A, A% IS ZE AR T
GRHE Ry NG R AR BT R 22 O A B A JURIRE N B PR B R AR AR T 22 R I 7 X
Sl 2068 e W B 5 H A R A A 5 A v A BRI 4 8 i 3 DA ) T A T A v I A T B R R R
R R B DU A A T AR R R B, AR T R 2 O R H R TR B m KRR
— 7 T BT e 8 28 7 A 5 22 08 ) B A P T ) ESF b R O T B A1 0 70 R A 2 A, TE AR IR
A 224 R FEARE P Sk B 10 DI, 33K 7T BE 2 TP Sk B 2 A e i £ 0 o 19 B — B T B2 Y T
PR SR A9 SR (5 BE RS IR 5 | S22 A4 bRt R O v A 146 2 P 70 A1 1 DI 35X mT BB Hy 13X i
)2 I TE X AR P P b A TT BB 2 T3k MR ) BE 6y e i 42 (L SE A AR BB . SRR BIF S
. 22 SR (Anolis carolinensis ) I 25 52 J& ( Pandanus ) 5346 W A2 55 | TR SR i 2548 ) BRIV 12 X 9 A 38
SCRAT REIR G LR 25T NIRRT B, A7 Bh T Wi W A BH B A W 45 A B AT Rk 1)

A e 2 SR B A S A AR AE A AR b, B 258 Ak i et et AR B RE I T TR
TS & SR (4 T 25 A8 RN A B 2 R B DA DG, PR BRItV P BRURR 0 B T TR R AR B At R
Zh) T I i b PR AR S i R S 3 R RE 5 TR ) 2 2R B A 06T MR R I e A RN Sk
RN P B R L Ty T L AR sl B A B 33X T -5 bty 2 g i AR BB IE K 5 A B R
PRSE AT G ORI RS B R W18 Sl RE T B 1Y B PR RE ) RE 62§ s AR L 24 i i ) i 45 B2, X 5 R
J& 6 ANWFN AT RETE 2535 0 AR T 45 50— 300 A MR 7R R 1 6 R T E A AT R B AT
ARG, R OTEEHEShYAZ S R S AR, 28 RUK AR I L2 R B 38 sh kR B A R
KRAER )12 St R TR AR T A 48 H Marsupialia 190055 B B VEEE 5 4BR5Y SRl s 4 78 v ik
Ak RS B AR T2 S P R T Lol R v o R R P R T A G i A RSk E bR

A, I o35 RBP4 1
T

SNZ L AWTFEAE 7R TR L DX 87 A4 A 35 O e R 25 234k, 33— 5 T I3 T LR X v 10 e 2 B
T [Pt S el DR SR Pk R S Rl G 358 4 3 A RO RE A AT SBR[ I
BB RERS AR ST ORI RIS A E . T — 2P SE S AT O A Mg AL 2 T Beh 5 Je oxt AR 5 AR R A
TP BE ST , 48 78 JE Xt PR A Rz R g AR e i

Brigh: BAR s A 2R R SR AP AR B AN A b R A A 1 SR T B A S R SR R S
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