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KAREXNPERETFHELN. BURDER
BF% L h 4ok 5 4iE B 25 M

oA a4k

(BMMRERAE SR, M 310036)

W R HSHABRMB T E RS (Eumeces chinensis) 93, WMMBLI R R E k. M H N9 R f
MER KPS AIE, MAMERRANE, FEESARNGR. BUAEMEFRBES L. WLOAY &
BB R EEREAEAN TR, BEDEE ALY, SRR AR, BRI O R R
JUP B MR S IR RAE s RIE KRR S AT, A, £ 24~ 2CEE N, B RLR )
EARENRH, RCHHSGE L EETRRENBLGELTE, XANETA, RHAONEE, B,
RUELG WA XML BRI LEE, RIAFEEE (snoutvent length, SVL) HIH L T 15 B 0
ik, REARRBLBHIBLGRNEAENFTANNEE. BREFIBAGKOKEARK A S TRER
TR BRI, FREE R AR E. NUBERE FRERA, BRABREHMNLLYE LS. B
ERmE SRR ALEAD, DUBEGHNRBREA, 32CH AR % R/, RIS 84
B EEANER EH R, HE T ESERE T SRENRR LY. BKRAEESODE
Kb BB EZRUENARA LT BN R EROSE0. 26~ 300 Ak EF T 6005w

.

XA PEAET B OBE GEIBT EaR

NMETT i 4 59 FLAT AH X 45 58 09 77 45 095 1L 3B 1F 2 1l
(Deeming et al., 1991), M EFH D & E
TUNRAE A A R i 8208 2K RE T SURTT Bh 4 BE B RS TE 2
FLT (Vinegar, 1974), HFHWLREN R T
B T LT B B o 0 R B W T R R AR B .
R, MMETETFARCRELER, RE R
BCRG -se ol St Ap D AR A0 6 . AR A HEAUIEHD, axX
Bt R R BEMAYRE N, BERRY
TEi7ah¥r =RIEM (rigid-shelled egg) TI=F M
B9 (pliable-shelled egg), #5K H B0 LA 8 H 0T
TR . RPN T S IR AR K R A
TR MR T, (T 7R AR (LR B AR K K A
B gE . DBEEIG BT E 2 MR K A
MEREEK, B AGE R A RN B A R
RLO(BR ¥ 2 %, 1998; Vieck, 1991; Owerall,
19945 Ji, 19925 i et al., 1996, 1997a, 1997h,
1999a; Brana et al., 2000), K1, A%t
KRR A5 B R M A B R AT S R e

2000-02-16 Wi . 2000-10-11 # (s

—HEERFMERE: B9 AN NBL KRS
ER AR, By MELaRnEE. &
PRI B AR AR R KA — BT (Lue
etal., 1984: Packard ez af/., 1984, 1986, 1988;
Gutzke et af., 1987; Packard, 1991), B —# 4
AR K 0 AL K BRI TR — K F BN R o IE T s
IR E CEEME N (AH B, 1998 Tracy.
1980; Hotaling er af., 1985; Plummer e of.,
1988; Ratterman ez al., 1989; Ji er af., 1999a;
1999b) . XU b 09 23T BE 5 A [=] ] 47 0 35 B
BT AR ERAEE X,
TRARE FES BN R, SR i,
MER B A IFETT A, S5 AL GRTE M PR BE Pk S 2oan
EHEFTL (LB, 1966; De Fraipont er af .,
19965 Ji et al., 1996), XK M BT IER
BERARGRKMEES (1) @b dE PR
B (2) B, (3) BhighR¥iE (K
NOBE . RAMESRAS) KEm,

* MTEQARFREEFTAALHES . HLE 151 AX RSN B AT EEEIME
w—fEEMA it B, B, 7%, 8L ME BRFE: ERESEEREEDE. FEmal: xji@mail. bz g en
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1 BERHRL T
FEAOETFHET 1998 45 5 FAM O
MAKZHF. MIENEGETHREM, 2 &K
EIEHXFELHEFE (900 mm X 650 mm
500 mm) AW, HFENARTEBRSTHEL 8 &, #I
WHBLZ A B SE, BN, ERER
W (larvae of Tenebrio molitor) KA [ZEE™

RiTahEAE A %E LE (Nekton-Rep® ) #1JL
EEH, fI—-W%BE-H00WITHREAODET
FRAVHMEMRE, SBEETFT 24THITRAES
HE, BFIEAEFEKERFENESHRE (iFH
%, 1995). HEMHETFSH I H~-6 H 28 B
BR -

BRTEFJG | hr MBI E. R RMEER
HHBAREN 120 mm, AEARFEAS GEFE) B
e FABEH N, BALEREY 13 SRR A, A
BTN S ELE RRIMRBE GG, BiE
FPEGIL O S, HBE) KBTS
LRH250A RA L HAD, BARERAELRANR
R BUBEOHERMBE. AHREN2 (8
B) x4 (RE) THREIT, MEEEN O P A
- 220 kPa, ¥l S (vermiculite) : K =1:3
Mi: I REmME; BEREER 24, 26, 30
RC. HUMAREREEN K, REFEHERE;
BRSEHRWE, ET4ERL.

ik 1 he PR, MEMKRE, FE
Pl 5 B . 0 S BT AR Ak R R R E A 30T, K
AREREHEENEARREERN G A%,
1995) . JH Panasonic NV-DS77 P B £ V0 F &
EFUA A AL RTE 2 000 mm X 100 mm X 150 mm
M s LB, BAROEEENERK. K
SER R E oAl Bt 250 mm MK EE E
. AR B R E (TR S,
MR BEFRRTHE -GN E, s, &
B g R SE .
kLIS WA, BT MR
#H, SUMHNTRERE. E-NERPRMIE
BB (non-polar lipids) A KM ELTE
SSU ST EA M 5.5 hr, 404748 ok 2 B4 #h
Ry ml, T B PRGOS A GR-3500 # A
B (RYWEHT) Wz, WERNOERSSE
AT REATE 700°C B4 12 hr T

ESEEE#F—FHRITPBBA, A Kol-

mogorov-Smirnov Fl Bartlett (STATISTICA % it 3k
) BB IE SR A £ E R . 308
W& I (ARME) HAAFE SRS I RME.
AG R, ®E (oneway) MAM (two way)
B 2508 (ANOVA), SRAERIH . #5085 By
HESH (ANCOVA) R Post-hoc ERY (Tukey's
5 SR EAENMEE, 23X Rk
GOHEM P HE - iR RS, KEFTEHM
AT, REHRBEE -, BERKTHESN =
0.05,

2 7 R

2.1 BiEEPRREASER

W AL 5P Y BT Bk 5 A R BH B B 2 E
* all P<0.01). BE. EEANBEEMNIEA
B 1k & B 40 BB I B M B HE (two-way ANCOV-
A, all P<0.05); B — iR B IR B R i LR Y
BRERBERT TREE P HEAG (one-way
ANCOVA, all P<0.0001) (F 1A-D), ®[H
ANCOVA 8 m B E ( Fyy = 90.37, P <
0.0001), B (F, 40 =374.85, P<0.0001) f
BEEHEEAE B RHYPER (al P
0.05): 26T /- 220 kPa 130T / (220 kl’a i {k 6}
MEXRELEEER (Tukey s test, P>0.05},
24T /0 kPa 1 30°C A0 kPa BALBRHIER K E & L W
EES (Tukey's test, P>0.05), [6—i ¥ & &
AL AR KRB R THRB LI (Tukey s test,
all P<0.0001).
2.2 Wmiamid iR

T ANOVA WA R W E R e (In 5%
) (F; 40— 9209.69, P<0.0001), B (K
=1.47, P=10.225) MREE H L {5 Ao 8 L8
TR ENEI (F, 6= 1,39, P-0.191), ik
MEEEASNE E. 24-26C, B{HFHEE
10.0 d; 26~30C, W H9E (1.1 d: 30~
320, BEMI P8 1.4 d (R 1), ERTFRR
WIBEESEN, BEAEE SRR
FWEWH (G-est, P>0.05),
2.3 B4R, EEmHaER ). REBHOES
1ok 3]

BREMBERETLHMBHOEEE, AKHE
K (=882 nfi), B, BEMEAHEHE
FIAE, AERMEREEEYW (F2), SEER
mRERENEE. ARARKEELFTRER
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Fig.1 Temporal changes in mass of Eumeces chinensis eggs incubated in

x1
Table 1

different thermal and hydric environments
BERAYEA+FREER, BFERERSTE (Data are expressed as mean= SE. Sample sizes are indicated i the figures)

TR hEE R TR R R KR

Effects of thermal and hydric environments

on duration of incubation and hatching success

in Eumeces chinensis

7 w AL Th

BEBE oy gy wiLH *
(C /kPa) (%)

T /lncubated (d) Hatchi
emp-eraturc eggs Duration of incubation atching
Moisture SUCCess
24/ - 220 78  41.7+0.2 (35.5~45.8) 87.2 (68/78)

2440 69 41.4+0.2 (35.9~45.0) 76.9 (53/69)
26/ -220 51 32.0+0.2{(27.1~35.8) 8%.9 (45/51)
2640 75 31.4+0.2 (29.0~34.9) 88.0 (66/75)
30/ - 220 56 20.5:0.1(17.8~-22.7) 92.9 (52/56)
300 51 20.5+0.1 (18.0~22.5) 83.3 (47/51)
32/-220 72 19.0+0.1 {18.0~21.6) B0.6 (58/72)
3240 62 19.2+0,1 (16.3~22.1) 88.7 (55/62)

PR RE; RUPBHSIEMEEIRRK R ¥
AF 24T, 260 I0THEYE, FZITRES
BHHMEEEAMSVL XEELR: I0CHEY
MEHBKEK, 26C M R2UBEHKHER X
FaTrEhgEk (£2),

BHABELTHR. BTSN ETHRESY
SWnpMAREEEE, MUMBFRR VLR
fAL [ ANCOVA B XS FRNATEER. B
H Ak B BE B R T |9 B A r TR 00 SR 4
1, BAIRLE ANOVA S I ik T 5 B i b B8
HER, BE, DEMR. BEHLARSRELEL
R THELRERER (X2). RERERBEEL
ShikBR T TR, MHEME. &M LERNET
THREEREZW; RTHPRBUHENETTRE
BENT 24T, 260 A OCHEHE, B8
EHERGENETTRELEEER (R2). &
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EMZEGEEMMESHERNABETRE, B,
BEHMTARYBHOERANETREEW,; §
BEAPBHOEHE AR NT T RERFBE
mshik, #amERBLREABTEM (X2,
BEEWmB L AEMEEMLIT LD, AN
COVARBRKIEER A EN 0CEH LN
REBFRTHABENEHSNE, 32CHH44
SRR (£3). BERR. REATERME
MR EBERLER/LE ERNRIR (R 3).

24 MUBREHREMERNERFRANER

24--32CHEN, BERBWIET HELIMY
AR EMEER (F4), BEEFERPRAE
THEMEAYRAREMNFIA. 240 HBREH
L, 24T M 32T MERMEIE BRI,
260 30C MR MBE BB (L BRE (£ 4)., B
EEWER YRGS LY, 40 RENN TR
B, KGIBER (£4).

¥ FRAKBRARIMHNGELRZTFOENER. FKRRBRK
Table 2 Budy mass, snout-vent length, tail length of Eumeces chinensis hatchlings from the

egps incubated in different thermal and hydric environments

& (mg)
Y % me ® K Bt++E  MRBETE  MHWTE
A Body mass B ¥
(C /kPa) ag - - (mm) () (mg) (mg) (mg)
TP:;:::‘:T(‘/ ) B ® F g Snluulr[v}:!nl Tall"ll:;glh Carcass dry Yolk :'iac dry Fat body dry
: ¢ {Wet mass) (Dry mass) e foass s A
24/ -220 ity 680.6 ~ 8.8 147.4+ 2.5 29.7+0.3 35.8£0.3 131.312.1 15.7-1.9 0.36+0.04
(541.3~938.4) (91.9~ 200.8) (23.0~32.3} (25.8--42.2) (80.4 -178.1) (3.6 -43.0) (0.1~ 1.6)
240 53 676.1 10,0 143.71 2.6 30.0:0.2 35.7+0.4 128.3+2.3 15.1+1.2 .29 -0.03
(562.0~887.7){113.2 -197.2) (26.3 ~32.4) (29.2~42.1) (BR.4-168.3) (1.2-48.3) (0.1~-1.1)
267/ - 220 45 683.4 £ 13.2 133.6+3.8 29.8: 0.3 35.8+0.5 130.2+3.1 23.0+2.6 0.37-0.05
(536.7-936.3)(109.6~217.0) {24.7~33.3) (27.6~41.3) (82.3-179.5) (2.9~90.4) n.1~-1.1;
26/0 66 689.8111.5 148.6 £ 2.8 .2:0.2 37.140.3 130.8+ 2.2 17.4+1.2 0.36*0.03
(486.8 -943.2)(105.7 -204.5) (25.0 -33.0) (30.0-43.6) (90.7~183.1) (4.1-357.4) (0.1-1.1
30/-220 52 670.9+13.3 148.6+ 3.3 29.8+0.2 37.2+0.5 127.5+2.7 20,8+ 1.9 0.34 70.04
{479.1~918.2) {89.5~214.06) (25.4~32.8) {(26.6~45.3) (69.2-170.7) (2.7~ 75.0) 0.1 1Y
3040 47 673.9%+9.9 147.9+2.9 30.320.2 38.2+0.4 129.142.4 18.421.3 0.34 20.04
(576.3- 859.9) (92.2~ 193.8) (25.1~ 33.0) (31.9-49.6) (B0.8~166.7) (7.0-41.4) (0.1-1.%
a2/-220 58 646.819.06 147.5=2.5 29.2+0.2 35604 118.1+2.2 29.111.9 0.34:0.04
(498.7 -837.9)(109.7~201.6) {25.5--31.7) (26.7~41.5) (70.0~-150.5) (5.8-64.4) (0.1-1.4})
324 55 656.0+10.8 142.9+3.0 29.4x0.2 36.210.4 117.6=-2.4 25.1*1i.6 0.28+0.03
(507.8-~ 851.4) (63.9~ 194.0) (24.6~ 31.7) (28.6~41.4) (61.1-158.5) (2.7-62.5) n.1~0.9)
ﬁm F a5 303 2.58 ns 5.6 8.25 0.23 ns i ‘DT . 0.76 ns
( Moisture) WSS wS>DS wWs>DS WS<DS
e 7340 6.50"" 12.43™ 14.57"" 26017
ﬁ Fis 244, 26, 1.78 ns 24%, 26*, 24¢, 26°, 24", 26, 24, 26b', 1.43 m
{ Temperalure} b b b b .
300, 2% 30, 32 30, 32 300, 32 3oh, 32
AR Fias .35 as 0.34 »s 0.23 ns 1.31 ns 0.51 ns 0.23 n 0.39 m

(Interaction)

# (Notes): D@ ANOVA (REthé FHEE) MIBE ANCOVA (AMBBWERASMER) 8 FHE [F values correspond to single effects

and factor interactions in 1wo-way ANOVA (lor fat body dry mass) and two-way ANCOVAs {with initial cgg mass as the covariaie) |

PEARMYHEZREX (Tukey's test, @=0.05), a>b>c ' Means with different superscripts differ significantly { Tukey's test, a=

0.05), a>b>cl

wWS: HIE MR (0 kPa) [ Werter substrate {0 kPa) |
wx P<0.01

ns: P>0.05

x P<0.05

DS: FRER (

wew P<(}.001

220 kFa) [Drier substrate { — 220 kPa) |
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Table 3 Body shape and head size of Eumeces chinensis hatchlings from the eggs incubated

in different thermal and hydric environments

BE R #xam * E B L K R
(T 7 kPa) Satnple size (mg) (mm) {mm) {mm)
Temperature/Moisture (n) Body mass Tal length Hexd length Head width
- 72’41;'_;27077 68 690.1%£7.4 36.2+0.2 7.5*0.[{3 o _5.710.03
240 53 676.1+9.3 15.7+0.3 T.4+0.03 5.2+0.03
26/~ 220 45 689.8+8.9 36.110.3 7.5+0.03 5.1+0.03
2670 60 683.9+7.5 36.8£0.2 7.5:0.02 §.1:0.02
307 220 52 677.3+8.8 37.5+0.3 7.4+0.02 S5.0+3.03
300 47 663.3£9.2 37.7+0.4 7.4:0.03 5.0-0.03
327 220 58 675.3+6.9 36.9+0.2 7.4:0.02 5.0+0.02
320 35 676.9+8.0 37.1:0.3 7.4+0.02 4.9+0.03
BE (Moisture) Fyas 1.89 ns .52 ns G50 ns 0.55 m
HE (Temperature) Fj.a3s 1.52 ns 15407 4.387 2167

24%, 265, 30°, 32°  24°, 267, 30%, 32b  24%, 26", 30°, 32

HWEFFH (Interaction) Fiuss (.42 ax 1.94 ns 0.17 ns 2.55 ns

TE (Notes): WEI ANCOVA (S11k SVL MErEa) o F RS L F 1 « SRR &S [ F values correspond to single eflects and fac-
tor interactions in two-way ANCOVAs (with hatchling SVL as the covariate) Data are cxpressed as adjusted means + SE ]

tHARFANFPHEEREE (Tuker's test, «  0.05), a>b>¢ [ Means with different superscripts differ significantly ( Tukey's test, o=
0.05), a>h>c]

ns: P05 «x P<O.00 rex P<<G.001

®4 MUBENTEAETFHHOARAR. EH2RNEASISREAHGFRTEOER
Table 4  Effects of incubation temperature on energy contents, lipid mass and ash mass of

Kumeces chinensis hatchlings and dry mass and ash mass of hatched egg shells

L AUkl [
i ‘ggshell
& HEsR Hatchling Egashe
) ek ram e PR W P& w4
emp- {mg) (KJ) (ng) (mg} (mg) (mg)
(Dry mass) { Energy) (Non-polar lignds) (Ash mass) {Diry mass) { Ash mass)
24 121 146.3+1.2 3.38=0.03 4.820.5 15.5+0.1 8.14+41.1 0.82+0.01
26 111 148.0+1.4 3,43+ 0.03 36.1+0.6 15.8=0.1 7.7+0.1 0.7910.01
30 99 150.411.4 3.5510.04 37.5+0.6 16.2+0.1 7.2x0.1 0.73+0.01
32 112 147.9+1.4 3.53t0.04 R.x09 16.240.1 7.2+0.1 0.73+0.01
5.3 16, 107 3,96 19.00™" (8w
Frae 1.35 ns

24°, 26%, Hr. 320 24°, 26%, 30°, 32° 24%, 26, 30°, 32* 24%, 267, 3P, 32 240, 26, 30°, 32

i (Notes): WEAMCEHELHFERRDT, WHRIFERR (BRI 680 mg) HHER (Daa are expressed as adiusted means * SE, with
initial egg mass (set at 680 mg) as the covariate), EIRFEMHEFHHEEREE (Tukey's test, a=0.05, a>b) [Adjusted means with differ
ent superscripts differ significantly { Tukey’s test, = 0.05), a>b]

F{fi (ANCOVA) ZEMMAIREBEHKTE (F values of ANCOVAS are indicated. Symbols immediately after F values sepresent sigmfs-
cant levels)

ns: P>0.05 «= P<0.01 xxx P<0.001
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2.5 MUBRENBHBEESDEHOED

& SVL (r =0.21, Fya = 16.27, P<
0.0001) MEEK (r=0.24, F, 3,=20.03, P<
0.0001) HEMEELEARRE, shARE [Hin (&
Hy Miln (K) WEBHR&HSER] SE#ME
XX (r=0.06, F) p-1.49, P=0.222), B
BEBWHEEBE (ANOVA, F, 4 = 12.65,
P<0.0001), 32 UCWHELANERETE /T 24
—30 UBEE 4K ANCOVA HBE 5 -AMEK A
(AK) ERMRRE, BHRENESR (ANCO-
VA, Fi33—10.28, P<0.0001) (3 5),

x5 MUEBRNGTEGETHHGE
(R 30T) RREHXD
Table § Effects of incubation temperature on sprint
speed of Eurmeces chinensis hatchlings
{the body temperature of 30 C )

MME (mss) WFIEE (m/s)
WERE HESR Observed values Adjusted values
(C)  Sample size

Temperature ~ (n) THE bRER VA R
(Mean) SE {Mean) (SE)

24 95 0.49" 0.02 0.49* 0.02

26 84 0.53" 0.02 0.52% 0.02

30 mn 0.47° 0.02 0.46" 0.02

32 88 0.38" 0.02 0.39" 0.02

L (Notes); THAPEPHABAEREE (Means with differ-

ent supetscripts differ significantly)

3 i W

TeAT S04 59 55 #0858 2 [ i 7K 43 e e S BN 64
HEPRE R4, TR NIRRT AL IR K
B, HSREZ M KGERETEY (BBEY
A IR RS R R B BERER G R & 3T K B
TR) . (ks (098 E At AN & 8 A 50
BAKIR) MYE (MImmEEs) SEEN
B0 (Ackerman ef al., 1985; Packard et al.,
1988 Vieck, 1991). AT, 5PN AKH 5 & & 4 e
TR A TR, MARTEIR AR 4 (kg5
ARG EmIE SR,

o [ G T ER T B 0 S K R R 2 [ 1
—MEFER: (1) REFEPBAMEENLH K
TRgHIE PR, (2) BhEHUE, &
BAEPELE N EAR TRES SR HBL
M (3) MEMEPBAMHENER -BATR

HIRSHHEIEN. B, FTRAKAFEDLREN
WERR R AL B SN PR SREE R AR Y. K, Wik
KEEEWMPEHAETFBEGANER. K. B
KHBAWETHRRE. MBRFEFEENHEA
THR, DEARMKPER,, EHERENHTR
FHEA RGP RIS N0, XRE R RYE
RFENFEA L TRUDENERRE S B,
HRESFEAKIWS Eumeces RA B FHBE
FRAT HBERE . Eumeces BRI O T H A
HEAHESBAKARSRENER (E1EW,
1966; De Fraipont er al., 1996}, 1w 58 %3 %
RAEMKBAHTHESH FHRELAT. BEF800F
B, FHATRAEFERBAOKLRE 2 EFE,
WEPE RV G4 SR ARG GIHFRS, 1995; Mm%,
2000; Jieral., 1996). XMEHMRBREFWH
B, EESHEEPMTRCRMENHEX. b
FRERBRRE SRR E RS, RARE
MARFEHEE SR EEH (Rose, 1981; An-
drews er al., 1994), HWEAEFFEF LG
BN EREGRE, KNS EERL
BHRE . EEB RO E RN, BECR LK
WEEREAN, A, EBEALFEO R TR
EWRETBRLBESHIELE ENER,
KIS P EA TR T B
M AT AL R B E B, X R e T
BEARREANBIIR (Tracy er af.. 1985; Gutzke
et al., 1987; Packard et a/., 1988; Phillips et
al., 1990; Packard et al., 1993; Phillips et al.,
1994; Janzen et af., 1995), {H#0 L —sefpdp
BERE L (FRHEE%, 1998; %, 2000;
Packard et a/., 1987: Plummer er af., 1988;
Thompson, 1990; Overall, 1994; Castilla et uf.,
19965 Ji et al., 1999a; Brana ef al.. 2000), [d
— R ARREEERW. (1) REMBRTEHRT
4 51 3 3R LA Il S0AH (180 5 S0t 04k /K 36 58 1) R 4k
TR BERE s (2) ALK IRET i = % 09 1k A Ty e Fo hig
WA EERE R IR T REA R HI R .
BRERAMBEHRS A TR R X
. BEREMEREETFMEEELGEHM, KB E
ERHNBEFHEDGEN, HEENARAEL
WREET S SFHERET. RRAENETKE
H, TPHRSIEKRIECERNELEEZAR (Deeming
et al., 1991; Van Damme et af., 1992; Ji et
al., 19992), XFRS, BEXTEO L HE
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CMEEERRAE=DTE: (1) BESREAY
BAMAERAFM: (2) BHOHERNXDRES;
(3) WA RREZNRE D .

AR (32C) BHKNREGETHERN. &
BEHRYAIE, ARFACHARH TR
EBiTsia it EF S (it8 %, 2001; Beuchar,
1988; Phillips er af., 1990, 1994; Van Damme et
al., 1992; Jieral., 1999a). ¥ 5F %88 4k A4
R (KK + BR) HERIESHERT®H
EEREAX, RCELGHETRRABRER
R AMAAES ., IRETEEFREH X (K
2). 2V EFHERAMBRMABR AL, #Ha
SR B, HTAMERBETRTNENYEE
BRE AT (it %, 1999 Ji e al., 1996;
1997a; 1997b: 1999a; 2000), 24T & 7 0 e Fig (K
WEREIRIGH T L . NINFRIGH T
S, MEHEBELKSEKSSRER, BHPM
REE. ROosREM (R4). Hoh, 24THE
HER (1), REEZEMEEREX (F4). PE
ARTHERMEHRMBE (24-30C) FHHRE
KA A, XS5 R 5 LB A AT S WA R
(Gutzke er af., 1987; Beuchat, 1988; Packard ez
al., 1988; Phillips et al., 1990, 1994; Van
Damme et al ., 1992; Ji et af., 1999a),

SRR (32C) PRE LB MG (E
3. AWMRAEWBHMTERAEBRYNOENE
X%, bW5FAEBHEWHAEE R, 8N LE
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W, REPHREMGFEEERESEEL LT E
FHIEY, TR THERENER, LEMEEH
ABREBFE. J0UBHAERRTR L, HHEEH
0 R SR — A AR,
24-30UC B RS PRIZ ShRE AR, $F o SVL
MEMEREXT RCHEHNSE. A THEiz
SR I L AR KA — e 4 B B B A R R A
SRE (MPUERE) B%, KAMA—BiEshRH
¥ & ( Garland, 1985; 199(;
Bauwens et wl., 1995; Brana et af ., 2000). A
M, 24-30CHEMNBRNKEHAAFEED
Mg, R, ANCOVA LB THK/D (KK £
ROEWERALARERL WS KE BMAH
=, XEWHERFEAREESFm (MEAAREZ
HAHEMHBAE, WK MAES 8y I
WL SRS SRR S . B TR 138 B R LA BT
S E R MR KR, R R MRS S
Ty EE, EELIR B X SIS Sk 0 B e K R 45
1 4 A A L SR A A 4 B B A U I B
ERFTHPERT 26~30C EFEAETET
BB A, 32UCMH R ERERIK., &5
HMEE, LT NHE. 24CBEM KRR
8. BFRMEE, ENCHEK, BdigEyE
BERMARKEE. BBEEFEREL. HAK, 24T
MRCAETEAETENETNBLEYE.
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5 3 H E(Abstract)

EFFECTS OF THERMAL AND HYDRIC ENVIRONMENTS ON
INCUBATING EGGS, HATCHING SUCCESS, AND HATCHLING
TRAITS IN THE CHINESE SKINK ( EUMECES CHINENSIS)

M1 Xiang ZHANG Chao-Hua

{ Department of Biology . Hungrhou Normal College, Hangehow 310036, Ching )

Effects of thermal and hydric environments on incubating cggs, cmbryonic use of energy and nutricnts, and
hatchling traits were studied in the Chinese skink ( Eumteces chinensis) from a population in Lishui, Zhejiang.
eastern China. The eggs were incubated at temperatures of 24, 26, 30, and 32C on substrates with water po-
tentials of 0 and — 220 kPa using a 4 X 2 {aciorial design. All viable eggs increascd in mass over the course of in-
cubation due to absorption of water, and mass gain during incubation was dependent on initial egg mass, temper-
ature, and substrate water potential. Variation in the wet mass of hatchlings among treatments stemmed mainty
(rom variation in water content. Temperature profoundly affected duration of incubation, water uptake by eggs
during the course of incubation. embryonic use of cnergy and nutrients, embryonic mohilization of inorganic ma-
terial {from the shell, and almost all hatchling traits examined. However, incubation temperature did not affect
hatching success within the range from 24°C 16 327 . Hatchlings from cggs incubated at 321 were less devel-
oped, as indicated by smaller carcasses and more unutilized yolks, and hence were smaller than their siblings
from lower incubation temperatures, Moreover, hatchlings from eggs incubated at 32T did not perform as well
as their siblings from the temperatures lower than 32T in the racetrack, even when the hatchling size (snout-
vent length) was kept constant. This indicates that high incubation temperatures have an impaired effect on lo-
comotor performance of E. chinensis hatchlings. Eggs incubated in werter substrates produced larger hatchlings
that contained smaller residual yolks than did eggs incubated in drier substrates. Ar the time of hatching, shells

form eggs incubated at 24 were heavier in dry mass and contained more ash than those from eggs incubated at

* This work was sponsored by the Zhenang Proviacial Natural Science Foundation and local governmeuts of Zhepang Provinee and Hangzhou
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lower temperatures, suggesting that less inorganic material be withdrawn from the shell by embryos developing
at the temperature. Incubation temperature subtly aff{ected body shepe and head size of E. chinensis hatchlings:
hatchlings from eggs incubated at 30°C had the longest tails, and hatchlings from eggs incubated at 32 had the
smallest heads. (n the contrary, substrate water potential was not an important source of variation for body
shape and head size of hatchlings. The elfects of temperature on hatchling traits were independent of the effects
of water potential. Variation in size and mass induced by incubation thermal and hydric environments would be
important to post-hatching survival and fitness of hatchlings. Although temperature did not significantly influ-
ence hatching success within the range of 24 t0 32T, 26 C and 30T were more suitable for incubating E. chi-
nensis eggs, as cggs incubated al temperatures within this range produced larger and well-performed hatchlings
at a lower energy expenditure.

Key words Chinese skink ( Eumeces chinensis), Egg, Incubation, Hatchling traits, Locomotor performance




