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Inter-population Differences in Reproductive Life-history
Traits of Blue-tailed Skinks ( Eumeces elegans )
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Abstract: We measured body size and reproductive traits of blue-tailed skinks ( Eumeces elegans ) from two localities
at different latitudes in Eastern China to reveal their inter-population differences in reproductive life-history strategies sp.
Females from Ningde, the locality at a lower latitude, produced their eggs from 27th May to 22nd June; whereas females
from Hangzhou, the locality at a higher latitude, produced eggs from 4th June to 12th July. Snout-vent lengths of the mini-
mum reproductive female and adult skinks in Ningde population were smaller than that in Hangzhou population. Females
from the two populations did not show significant difference in relative clutch mass. After the effect of maternal snout-vent
length was statistically removed, cluich size and clutch mass did not differ between the two populations, but mean egg
mass still showed considerable inter-population difference, with larger eggs in Hangzhou skinks. This study revealed nega-
tive correlation between cluich size and egg mass, and inter-population difference in trade-offs between clutch size and egg
size. For a given clutch size, females from Hangzhou laid larger eggs than did those from Ningde. Therefore, in E. ele-

gans , reproductive life histories differ significantly between the two populations, and maternal body size accounts for a
large quantity of such inter-population differences. These results suggest that the reproductive strategies for this species
change from a high-latitudinal population to a low-latitudinal population.
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ATE SRR, WA ARECE . . B, 16.0 C, RAKHEARIE 3.5 ¢, & HEHR

AP IS B R EE GG R . OB TS SR
FERGFP AR 22 5, AT 36 A P A AL
e, ARTE S R H AL A W o A O ) —
( Stearns, 1992; Roff, 2002 ).

SRR SEAEIL A, T8 n 4
TG R RE AR L e B IR, 2 B0 IRBE R 7 1) 8 2
o, PR, AT ) A AR I S A T 5 i) i 2
XF 4 ( Dunham et al, 1988; Niewiarowski, 1994;
Angilletta et al, 2004 ). - HII€FT 5 ¥y A 1 s A AL A
g% FEAE T FAENG BRI AP E] LhdsE, 4N Tinkle et
al (1970), Dunham et al (1988 ) HYWFFE. TIFRAE
) A= 9 S RRAE 1Y) LA B T 0 A AR 3 s 728 S s A%
IEZ ( Niewiarowski, 1994; Shou et al,
2005), #2AEREZ P EN( U Forsman & Shine,
1995; Angilletta et al,2004; Niewiarowski et al,2004 ).
DR % b DX 55 2 sl ) A 1 SR I SE B T2 ( Dun-
ham et al, 1988; Niewiarowski, 1994; Bauwens &
Diaz-Uriarte, 1997 ); i A B A XF 824> (Du & Ji,
2001; Ji et al, 2002b; Liu et al, 2005), ¥ KFhi
() A 5% s S g B ST U BE D (i et al, 2002a; Du
et al, 2005b )o

WA KT ( Eumeces elegans ) | 12534 T4¢
ARHHEFE A (Zhao & Adler, 1993), AATETIL
X PR AT B, BB A R (30.4
C) (Du et al, 2000); PIYENRI/NFIK RN
FAER ¥ 25 (Du & Ji, 2001; Zhang & Ji,
2004); A EET O, B IIACLE S 2—11 AL
(Du & Ji, 2001 ); MEATEREFENE Ui AL it /7R 1t
HEEF T (Shu et al, 2004 ) ASFFFLILE T A
25 WV IAUM AR A TR R X &, R
PRI, e UM AR BT RRAE, B TESR
INHE A AN R 2 B b DM KN L A 5
TEAFIAE TS SE X IR 22 5, AR RICAT sh AR 1 s 4y
TEZFEVETERE, EE5 A T S M3 S ) — oL 4
HERHE , O IRASR AR I SR N A S 5 AL 2 0E
JEai

1 #R57EE

AWFFE B TAERE AL FHi b e S (1190
30'E, 29°50'N) FIfE#THEE S 1L (119°33'E,
26°40'N o BUMJE T #H? Z2 KA X, 3SR

I 28.5 °C, “FIEREKE N 1 475 mm. THEEH
MR R, AR 19.3 ¢, i)
AR 10.4 ¢, fem A FHARIE 28.7 «C,
AERE A 2 070 mmo

AW L ¥ B A B+ T 2001 4 2 2005 4
4—s5 F4rn B @bt Ab e (1794, 101%)
MR T EE A (604, 34% ) M, 52
B )n, XEM, F MettlerB303 HL T REFRHE,
FHEC i xR RO 3k & K (snout-vent length,
SVL )o

[F] bel 5255 ( common garden experiment) PR
AT RBRMER, R T Rk Wi, 7 AT
I RERES T e SN WAed v 3N = ERan b o A 7 N s
PR SR FSL50 = M BEEEET (200 mm x 200 mm
x 200 mm ) P, A2 &= A AR (larvae of
Tenebrio molitor ) VKK o 7K H s i L2 65 43 #1
21 &4 A, DiiRIER A R FIERT R, 3
BAGELE T 24 CHEIREWN, BOESE Er B 60 W AT
YR FLERE AR R T PR, AT AE 7:00 TR,
F)17:00 XM, M s A TR, & HGAHERE
HE 2 Wk, WRAEBPUES PN s RIRR TR, I 7 S A
) SVL FMATE . %525 F 7 h a4,

M Statistica 6.0 BTG, PAE &%
BEG™O0 BN e, A REAR 16 77 i e R A E
Sy BRET A AR A, SR CEIEN . FRRSEN
POV A S B (B < el T [T P = s R A =y
Yk U E/ 5 MK E ( Dunham, 1986 ).
FEIE AR RRAS A IR AR E 5 SVL 19 log AL I01 14
FIRAEFIR o 77 PSRRI AT INFIRE ] 14 22 543
S Mann-Whitney U £330 #5590 . FZIE [RIH 53
MrEFERIE SRR IR, DL R s BB IR
HIKFR, U SVL AEMVERIP T 22508 ( ANCO-
VA ) B A DU 5 B AR A AH DG 1 B R AT 7
BRI 225, IFRROE AR, PrE s SVL W E
K 74.94 mmo TE HCESPIRIEEDN TR AR B, by ikt
BEE, FEIMONE . IR MR AT
B HOPMERTIZ T 1E S TE BES IR/
MIEFRET, 53 BRI O R /N 5 AR /N S TE A
K, THEE U BRI BF B a4 B A 6 TR R SVL 1Y
MU, AEBREHMAK/ DR SZm . iR STt
EFFME + PR iR R, BEM KR EN o=
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Fig. 1 Distribution of oviposition dates of female blue-
tailed skinks ( Eumeces elegans ) from Hanzhou

and Ningde

2.2 MEKRKMSHEMZNE

WA e+ T AR d /N B A Y SVL R
66.09 mm, /T AT BHE & /N B A MR (67.71
mm SVL ); FLRAEHEARFIMEARAY SVL RARE Y B2
INFRCHFPHE (R 1),

TAERBUIN AR AT N E B E 25
(0.416 £0.025, n =20vs 0.359 +0.026, n =21)
(Fy3=2.90, P=0.10); HEHA G HARESH
ZRUARE (F|35=0.02, P=0.88).

2.3 BIH. EWESIHKAN

WA T R T AR R A B 8 OO
WO ESHEEKKEEMX (WE: EM =
0.011SVL - 0.251, r>=0.27, F 3 =14.61, P<
0.0005; #UPEL: €S = 0.123SVL - 3.548, r? =
0.14, F 3 =6.33, P <0.02; &UNE: CM =
0.137SVL —=7.272, r*=0.39, F,3=24.82, P<
0.00001 )o JrZ243HT BN, PHRNEE) 63 DR ECTC B 3
Z5E, MAEERI N EMINE LR EER (£2),
NP 5 2253 B R BREHARR K B2 m s, ATEERY
SORECRI S N A T W 25 R, (HATIN AP R Y B B
KRB ERT TEMEE (£ 2), XKV EINE
AR [0 25 S 2 F BRI/ INI IR (1) 2 57 S 3500

OIAR AR FIAG AR B LR W] 48 7R FlE ] DR AR 0 22
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Tab. 1 Snout-vent length and body mass of adult Eumeces elegans from Hangzhou and Ningde

BUHFNEE Hangzhou population TAEFEE Ningde population PSR TE
J] B .
PESI Sex N n Significance
HE Mal 17 82.75+0.46 60 76.36+0.80 t=6.47,
IfhkK (mm) S e (67.80—98.85) (67.28—93.77) P <0.00001
Snout-vent length W Fomal o1 76.65 £0.62 2 73.96 £ 1.06 1=2.79,
emale (67.71—93.88) ; (66.00—81.85) P <0.01
HE Mal 179 11.141 £0.199 60 7.896 +0.344 t=7.60,
= ale
T (g) (6.095—19.236 ) (5.000—16.697 ) P <0.00001
Body mass ) 9.324 £0.265 7.954 £0.457 1=3.03,
Female 101 34
# Female (4.799—18.327) (4.093—13.770) P <0.01

BEZER (K& ANCOVA-F, 3 = 1.35, P =
0.25; % 1: ANCOVA-F, 3 = 0.12, P =0.73),
TR A e T OV RAAEAEFRE ] 22 57
2.4 BINESIPR/NOE

3 BN IR E i 2 [A) A [l o3 A s, s gk
MNE EZE AL (2=0.1, Fip=4.11, P<
0.05). Whir ZFr N, 2463 o0 g 6l 185 e i,

WERAT T 00N A e 0 O o I 3 R T T AR A
(Fia=6.11, P=0.02) (2), XFEHAFREE
DR BRGNS R AT AE 22 5
3 3 i

W5 AT e T SRR IN B iy A AR S R
B 22 5 10 ELNBRAR AN /NGY 22 5307 LR RRAR
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Tab. 2 A comparison of reproductive output between the two Eumeces elegans populations from

Hangzhou and Ningde

BUHIRI

TLEMHE

, , , 25 BHNE
Hangzhou population Ningde population Siemifi .
(n=21) (n=20) 1gnihicance
AEZ A 0.587+0.019 0.491 +0.019 Fi3=12.28, P <0.01
YU Observed value (0.483—0.746 ) (0.370—0.689) (ANOVA)
Egg mass (g) B iE S Fi3=6.39, P<0.05
. il 0.573+0.018 0.505+0.019 138
Adjusted mean (ANCOVA)
MEH 5.8+0.4 5.5+0.4 Fi13=0.27, P=0.61
LR Observed value (3—10) (2—8) (ANOVA)
Clutch size G E S Fi3=0.14, P=0.71
&. Ll 5.5+0.3 5.7+0.4 138
Adjusted mean (ANCOVA)
MEAH 3.401 +0.269 2.643+0.167 Fi3=5.61, P<0.05
HONE Observed value (1.932—7.054) (1.043—4.126) ( ANOVA)
Clutch mass (g) 1 SE-34 Fis=1.26, P=0.27
&, P 3.187+0.193 2.867+0.198 138
Adjusted mean ( ANCOVA)

03 e Hangzhou
—— REM=-0.014 RCS+0.026, r2=0.085
O Ningde
021 0 — — REM=-0.017 RCS+0.041, r2 =0.099

BRE 4 {H Residual egg mass

To——a___ %eo
. ¢ o
0.1} o o
o (¢}
o)
02 . . . . ‘ ‘ ‘
-4 -3 -2 -1 0 1 2 3

B IIECEIA(E Residual clutch size

Bl 2 R AT e TN AT fE R s U RS B EE A A
25

Fig. 2 Inter-population difference in the position of the

trade-off between clutch size and egg mass in the
blue-tailed skink ( Eumeces elegans ) from Hang-
zhou and Ningde

R (8 BEFE A T SR A ) 22 5 o A AR5 2K 5 )
AT FE IR, BEFE AR T SRR A A Aol [ R bR 18] Fr
ZESAEAR AR BE b PR B AR R /N B9 22 57:( Fitch,
1985; Dunham et al, 1988; James & Shine, 1988;
Hasegawa, 1994; Bauwens & Diaz-Uriarte, 1997; Du et
al,2005b ). TEMTSESP, WECK SR I S A
PRR/NE B AFFEIEARR K F (Shine, 1992 ). JXFE,
TEMTIG A 06 S, BEAIMARROBE R, SR i R
W, Bl M SCIR AT Bt — AU S s R IR AR
ML M Js 25 9 o o 98 9 FL PR BR 40 (Du et al,
2005a )0 FHILTT UL, BRI/ 2 8% 00 A 3 S A
iE, T AR RN AL S48 7 B 28 C A 7 3 ) B

FEAR T R — D EE R B4, RAFANER
PRTE R 2 MR RI IR ) B A R O 45 R 1 PR R/

WE? AR, XLERENEAEEANR, AR
o EE, AR ANEREE IR F R AT R o g 1) AR K

JE, PETm R HAE N A K /N Reznick & Bry-
ga,1987; Sinervo & Adolph, 1989; Smith et al, 1994 ),
XPANR SN, BRI RSN, BN T R E
W& S AR KN AIiRE (Ashton & Feldman,
2003; Angilletta et al, 2004 ). &9 F H &
IR/ (Case, 19785 Wellborn, 1995), LARAfi L
JE 7155 ( Case & Schwaner, 1993 ), 15 £ FE #i X AL
M R A1 e 1 R TARE 2 X7 78 A A A
(R 1)e EFMATRNI L AR a5 — 2 ety
s AR IR, Al g R O IR AR R S5 R, S
Bergman ML, FiL MR IE R, X —TEmizLsh
PIIFSE v ki R ) ML AR 3 T T B8 0 S il sl
(Ashton & Feldman, 2003; Angilletta et al, 2004 ).
IRTT,  PRSE SRR/ N 7 8 4% 5 PR 58 3 [+ 1
TR AR, B, R WA AR RN
gL e B BRI 1, LA KSR AT
SR (AIRERECN SR ) &R, A RE A HiiE s sh
MR AL

IR, BRI 22 5 AN BE 58 A i BRI RE
) A T SR ARAE R 22 5. BN, RIVEEE A A et 5 i
THER BRI RS2 5, WA Je 5 09 K/ Fh
) 22 SARORAFAE o VAT R AR I SRR A A i 4% DR S
AR AR, — SRR B AN TS
N, RN A B 5 AE P (Sinervo & Doughty,
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1996; Caley et al, 2001; Czesak & Fox, 2003 ). Du
et al (2005b) RIEICFMT ( Takydromus septentrion-
alis ) FFEATE LAHE (B UR%L. BRR/ . BN )
FIR) b SRR 18] 22 53 A B ) S I 18 5 7 ) 28 1 i
A, R SRR 22 5 SRR T N AR 22
FMA R T

e 26 Ml DX R A1 JE TR IR TR B b X
S o BT A /N 1 S B A S A AR 7 At i g A A
4N ZE W W7 Lampropholis delicata X Forsman & Shine,
1995). HE AT ( Eumeces chinesis ) (Ji et al,
2002a ), JLEHE (Du et al, 2005b) 4. 154 L
R RIHLIX, AT P Y PER T ] A M AR N B 2
LIV DN BT BE I B B A T A I 1) 5 AR 2 IX
i, AR A B R] RUBE AR, BOR AR
AEAFRINBRERIL BB | Al B R0 6 5k R Y
fi£71) (Ferguson & Fox, 1984; Webb, 1986), 7E
HARTRERAEA B 2 e, I, BATECRK)
HAAF AL B AR PR

JUE IR/ A S35 1 b PR R 1) 2 5, (HL A
REEAAXS SR ORI 2% 22 v . WA e 7 A AN
S AE H Ath bl 15 W 77 7E ( Shine & Schwarzkopf,
1992 ), WEMR ) ZEAE 8% A WT B8 32 3] 1 & 25 (5] 1 RE it
AJ A% P B9 R 6 ( Shine, 1992; Olssen & Shine,
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