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B E JLEE (Tebwromus seprentrionalis) BMBEERRE K TSR EEM. 24T
HEREANNERERTEERN; 260 280, REEBLMWARARE A, B
AXESWMEELREMRX, AANENERB T RAMAETFERE ., BEYELEN, BR
BEBHGERNA,, RREMERETEEEW, SLOEBLCEEAAMER, 240 260
MEBERNESER T ERREARLRNE, BRBERLOHEEL, BE. AHRRE
MR AR, BERSERBLNEN ), ERNEERAXITERM. BERBEES5H
Wik R TR,

kR b, B sfk, Wik, Sl
FRES%ES 059.62

S ML FOMRFEEPEFE R FREE, R, TEIFL R,
P K B 708 SR T B Ry MES. B, FREMAXEETFIEENE
T TR DR TI2EE, BN, REMBERERMREENE . BLAEE MR
PR AT S ) B AR IR BR 1R 3B (Gutzkte %, 1987a; Packard 2%, 1987). B ghik
FIEEF KX M (Allsteadt %, 1995; Congdon %, 1995; Ferguson %, 1982, 1983; Os-
good, 1978; Phillips &, 1990; Whitchead %, 1990) E#$h#EHEE, 478 . £ KMTER
# (Webb %, 1989; Burger. 1990; van Damme %, 1992). BB E h#m sk
5 (Bull, 1980; Packard %5, 1988). Rz MEN AKX EEMNEEREX, 5XH
ML, MEEMHIPANTHKEEEAEVEEREBEAENGHE, KhREEE
FET% T TR I S B T W L R4S K BO AT 4248 (Ji %, 1996b, 1997a, 1997b; Overall,
1994; Vieck, 1991). Hit, WEBEMS MIZHFHEWMAREE, REEXAIRK
ik ST, 2REW—ERMEMELE. PRFEAHESHEHKNE (Dmi'cd %,
1993; Gutzke %, 1987a, 1987hb).

ETRTaHYWIHBILATRBEAL, HEANHROATOEHE. SUOBRELE
Wi ( Takydromus septentrionalis); OB BRI NEENL; O bt i 538 11,
SR TN E | PELLA ST IR/ REma ; (DN I 4 o B A0 9 L RIS BE fROEIHE . RIS
K& RE BT RS RTEHE LE P2mE I,

« EFREA/FSES (30270124) FEA#EKEERR T E
DARTHERE. MAMEEHewbER QERERA
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Fig.1 Variations in egg mass during incubation

HEATHE L IFERER. AR ELENTHEEREE (Tukey's
BR, «=0.05), HTPRTWAELRBEMEFH [dots are expressed
as mean * SE.Meens with different superscripts are statistically different
{Tukey's test. a=0.05). Incubation temperature and humickity and sa-

mple sizes are indicated in the figure ],

1 FEMTE

MRAWIEE £ ET
1996 4F 3 AIE B WL B K =
EHF . Wi B e
=, U E. FERLETEINE
WHRFETAEWERET (900
mm > 650 mm > 500 mm) A,
SEANEREEARET 12 &,
HYREEEHERREERENE
AW (larvae of Tenebric moli-
tor), MEERXR, YHHER
BT 28C of, BEBm TN ARy
100 W ATHBEFF i3, REMEHR
B, (RESBRES R RET E
WiRE 30T (Ji %, 1996a). =
9 76 W5 85 7 PR o s AR E R
Ty LT HEEAMERR
( NEKTON-REP®) #1 )L # &%
0ARLERFER. MR
H TR SR ERARE, PRA R
BEHOMERILAFTREBY R
ERM&IE (200 mm ¥ 150
mm %250 mm) A, FHRIY
EFE1hHERE, FENE
AMFEE, BorEgnNE8s
(HBRHIME), ZHRBAER
X120 mm, AEFREE®L
EFRERAN. B 1318
FEEEP, FIRMRAIESATE
AEH#EA ., B WL E

BHER, THAEN AETF{RS 7= LRH-250A B4 ERATF, SAAERBERAN
BN CHEHENEZ, FHERFET 2HBLEEE, BEHEN 24, 26. 28,
IIMARC, HFP 24, 26 M 28CHEE-220, - 12#0kPa 3 MEE (25HTER
vermiculite: K =1:1, 1:2# 1:3 4 /), 3ICHRTMEET ~ 12 kPa BE. B0 WEE
WINERA K, REFEAEE; S8R5 AHRMNE, EZ4EF4H. 26T A —EBEEH
# (UC), FeR{EHPIEAEBEREEAK (0 kPa),
HEHRHERMEERE, WEW, BRHEERZE 30T, HEBIAEBREN
BmEER (Ji %, 1996a), 81 Panasonic M7 &L F KL 1 200 mmx 100 mm >
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150 mm MEHAF A, SROMEERTHE 2K, E£HEEA 2 KAUEHsEET 200 mm
FBAKEERS. B EmE ERAFE (DPHITET), WHEMKRESIRTH—
BRI AE, R2CTHUASMEREATISAME, RIERENE., HREEPRL
FI4TiE BN E G EE N (EOERAFHNENERE), RESCTHTEER,
FFEREAEH - ST REBAT, FH Kolmogorov-Simirnov #l F-max (Statistica #f 1
i) aHRNREESHALTEREE. 288, ATSHEITEREELTELM
ik, BMIIA GEBE., FE4W. S EA, 24 (ANCOVA) # Post-hoc H
(Tukey's Br%) 4B AILCEAH M W, CPHBRESEITEB FHE L FERER,

2 5 B

TP ERBBEMERR Y (246.421.9) mg (N=244), B/ AR LKWE
BARM152.4 1346.0 mg. BITRE, SELEAFPBLNMESEMBLY. &
THERENSEEK. BK, BEERTEURERELEELER (P>0.05), HHHM
SRR IE A I

iR, AL ERPREOKIERAREN (B 1. 24 CARERE ¥
HHEAFRELEEER, 20 CA 2B CHILERNEBESRILWNERREFTEES
W, EEEEERTHELMEECHEREL (A1), 187524, 20128 CAREE
PN ERESNEREER, B 26 CHI28 CAREETBEMALRRNHER
FERBAERPEAERNERFTR, ATHEBEXEKBSVHEREMRX (P<0.05),
BAENENERASTHBTWHEWERE,

®1 FAEREBEFRSTREENCESPEEREREERR
Table 1 The initial and final of eggz incubated in different thermal and hydric environments

BE BE PEE puemm e CEL S5 9 e g B
24 =220 31 248.5+5.2 {201.2-312.5) Fiw=0.28 E"‘4 Bx21.1 {6B2.8—1148.1) Faa=1.91
-12 33 246.5+5.3 (152.4-299.8) e B32.5=23.2 {572.5~1073.T}
0 32 243.2+4.6 (175.1-204.8) F=0-76 gg1 32907 (653.5-1274.4) P03
% -20 31 234.4%4.5 (192.2-320.0) p g oo 6977148 (573.8~942.8) £ 5544

—12 24 234.4%5.4 {189.9-306.9) BSR.2°=19.7 (645.1~1029.6}
0 29 235.6%4.8 (194.1~313.9) F=0-98 o960 2i5) g (798.3~1236.2) £ <0-00001
28 -220 B 266.4%B.3 (29.0-289.7) p _g 676.1°£27.1 (S9.7~T88.T) p  _ag g

12 10 272.6%R.3 (243.0~322.7) " 940.1%+37.1 {B49.6~1139.4)

0 4 257.3+4.9 (249.2-270.1) F~0-55 o7 24406 (a1.0~1060,0) © <0-00002
31 -12 B 279.3+3.B {257.2~295.0) B71.5=73.2 {598.4~1259.7)
32 —12 15 269.7+R.9 {229.4-346.0) 940) .8 =488 (723.6~1313.0)

W FE A ORI T, TR R AR B ¥ (Tukeyd #3 . «=0.052[data are expressed

as mesn = SE{ range ). Means with different superscripts are statistically different ¢ Tukey's rest,a=0.057],

%2 BTRELY . BILRDFEAW LS ENEL. F—RBERELRENERE L)
FREERBLHEREE (Fias=1460.51, P<0.0001), 3B LEBEEARTTRHE.
ZREY, EENBAHIEEEN, BEEVMERTFHEFELESW, 24T M 26T
ERIE (92.3% ~100%) BERTEREEMEENIIE (33.3% ~83.3%); M—E
B, FTREEMELRDFE BN, AP ENEEN LR ENE R
W, G-BREFRBLEE (G=0.94, df=3, P>0.75) AIEE (G=3.4, df=2,
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P>0.10) %85 40 i 4 5l TR i)

%2 RIREFILEETRERT. MEAThENMH & EE XN
Table 2 The effects of incubation thermal and hydric enviconments on duration
of incubation, hatching success and sex ratio of hatchlings

BET BE AP HFEEH BibigAd WHEE Y TELL (BEHE)
24 -220 31 48 420,11 (47.0~49.9) 96.9 (3132} © 18713
—12 a3 47.9°=0.1 (46.6—49.8} 100.0 (3333) 1518
a 32 48,3 =0.2 (45.9-50.5) 100.0 (32-32) 21711
26 -0 31 37.6°=0.1 (36.5~39.9) 100.0 (31431 14417
-12 24 37.85=0.1 (36.0~38.9) 90.3 (24280 1410
Q 29 37.7°20.2 {(36.5~41.0) 96.7 (29301 na
uc 19 37.8"£0.1 {36.8-38.8) 93.0 {1920} 109
Ry =220 8 32.45£0.2 (31.7--33.00 66.7 (8.712) 37
-1z L 32.7°=0.4 (30.6~35.1) 83.3 (10-12) 448
0 4 32.9°=0.4 (31.9—33.8) 33.3 (412) 173
3l -12 8 27.1°x0.3 (25.8—18.5) 66.7 (B/12) 1.4
32 -2 13 26.79=0.3 (25.0—28.0) 50.0 {15300

WU NERTYE T wlR (EH) frn, FRLEHFRABZAZREE (Tukey' s8R, «=0.05)

“the data on duration of ixcuhation are expressed &5 mean = SE {range). Means wich different superscripts are
statistically different { Tukey's test, a=0.05) &

BhHakhk, BRAMGEESHEWERERTEREX (P<0.05), BFrEFITET
FLEEBEAEAR N MERAEBEEMW. 24CH 26CB MO EERA . BE,
28. 31 M INTHE MR, B, 6CHEMAMERL. BF (£3), M—HER
EEETHBEGEN I MEE -REREER.

Bk (SVL) ERNEXEENRXE (P>0.05), FEFHETARER
TR EEREERBEE (Fy 0=25.12, P<0.0001), HEBLBREA AT D,

24, 26, 28 MINTEENSEERHEFFI R 888.6-25.4 (N=60), 637.5£34.3 (N=
50, 408.6+42.9 (N=15) f1397.2+58.8 (N=9) mm/s.
3w o

AR ENEER. BREEMNTBLRMEHTEAR R, BXHBEIRT
6CH28CEEm (F1, B BhBFTBLY. FHaER K NER. B
ShEmMmEHREAARER® (R2M%3); BLESENBLES KL TR (R 2).
A 28T L FRERTEEMEE, SCOERERETEESR LN ELRNRER,

EREEARGELHESL T, SeMEREREEEA YRR EMERATFE
R, ERRERBEMNERPBENMER (A WTLRETMSREZERMKTZ
. BADEEISERMEMEOMNEENROBRKIEK, FREENERL (.
1992), REAFEDRENPRITHY —, tEWWERANKKELRTERER
REPREERE, ik FIZEST AL R P s il WS- 3R B P R ok A R K R A L B R B
HHEGEMEIREEE. HMELH, ERWKHTRENA, RIANPRPINEBIFEHE
K. BBREHEY, WAEMT —288KS, BRUFHPEHsKA BN,
RN SRR EHIER . B4, BB bR Ehi e T R KT8
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FoRE (THEM LK) NESHRRZEH KB E (FIHBKEREK). —220 kPa &
FEETH, RRRRER KB AERIELE CLHRR) 075, - 12 kPa S FREMER,
B WamK, XFERBREIEK SIS MR IE, Hitw 52
BEEMN. O kPa EEFRAK, FrlmRmKk, KHEREMERULIEKEZENK,
HESHEZ, BLBEREBTMRBAKRAT. 24 CHEEMERNELEER,
AEESEREPERKAOBLEER, 124 CHUEMPERKNE®IRK, EAREE
PRLHRERERBER.

3 HHgEMRRERRNBATESN, MENERSHER

Table 3 An analysis of covariance on size and mass of hatchlings, with initial egz mass as the covariate

BET W APa HAREH 1 /mm B /mm BiEE mg WTE/mg
24 —g " 24.1%£0.2  43.3%£0.7  2We.d*44 5429509
21.6—~26.8  38.5-35.2 46.0—339.% 43.4-63.8
I 13 23.9%40.2  50.0%£0.5  305.0%=4.4 56.5%x0.9
21.5-25.5  44.2~54.0 225.8~-M8.2 39.7-67.4
0 1 24.0%£0.3  48.1%£0.B 303.6™=4.0 55.9'%0.9
18.7-26.3  34.0-54.1 MB.8-352.0 43.3-64.4
2% ~ 3 Al 24.8510.2  52.1°=0.5  305.7%%4.0 60.8°%1.0
22.4~26.3 47.3~57.4  260.4~-348.2 50.1~74.4
12 24 24.8010.2 53.0°=0.6  313.3%13.6  60.80%1.0
22.8~26.4  45.6~58.7 280.9~336.0 S50.6~69.4
0 29 24.8°10.2  51.7°z0.4  319.9°t3.8  60.8%10.9
23.3-26.9  47.0~55.1 271.8~370.6 51.4~73.3
ve " 24.1%10.2  49.8°%1.0 292.3%15.3 S8.1T=1.0
21.3~26.4  46.2~56.0 243.7~338.1 53.4~69.9
- 0 g 23.0%+0.5  44.9%+1.6 2714160 53.29+1.9
20.6~24.6  34.9~49.7 194.2~-326.7 43.7~61.9
L2 0 22.5%£0.4 43.0%t1.7 289.1kx9.8  S1.4°:1.0
20.4~-24.5  29.9-49.1 246.2-344.8 48.1~57.8
a 4 23.0%+0.4 436" 21,0 36.3%£17.1 52,4423
32.2~24.2  41.8~45.2 268.2~347.0 47.1-58.0
a1 12 8 21.940.7  39.8°+1.9 310.7%£18.6 52.9%£2.7
18.2~24.3  32.5~48.4 282.6~437.2 46.2-66.6
1 -2 s 33.2‘110.3 47.1"+0,9 292.8% £§.0
20.8-25.0 42.6~-54.6  261.3~3al.4

HERSEYREL FHEANDERT, REWERHAEY 2464 mg, HEFRNGETHEZIEZERE
E (Tukey s# %, a=0.05) [date are expressed as adjusted meant SE and range. The iutial egg mass is sec
to 246.4 mg. Adjusced means with different superscripts are statisticallv different { Tuleey’s test, a=0.05)],

BT CREFARMAE. BB 5REZRIFAELENMG, 24287,
BESLHAHC, BAeMO R4 E 10.5 81 5.0 X; 28~-31CHEMME 5.6 X; 31~
RTHWILBRET|0.4 X (F2),

28C LI EHR PR AR R, AR LEESBOFE TR R R A
%A (Packard %, 1988; van Damme 3, 1992), R, &M 28T L L BEHB®E
BECERHETEROBEEENS Yoy, RABERMERET-REAES ABPAKE
BETWEREX, 8~31CHELMPES ATOUGHREN, HENEXSBEERT
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33C, SREREMIIENMAYIRERSEEHER L (E58. 1966), YZHNAEER
HIEm, MR HEERTSIMEMTPRIEFNRE, RRHNFEREIESSHE
BRI, AT ABERRMNERSENTMNIBEESTEAE, ERE 28—31TC
BT REFLERN SRR RER,

B TR EYREER M ERA BER W, WSS B EEERN
YWHEMRBWIMBEEREE., 28~ 2TCBHN4ENMES, EEE (£3), R7AER
THRETREFTEENEREE, SHERPETNINBEABEGERE N, BB, A
BEYZ . 24CH26CHEMLEINHIE, B 226CHHNMERE (F£3), 4CHEMK
SEARL 26CHENMNSERRFTFERS, CARfTsYHHGE BT UIHINFE
Wa: BT, WHAMAMBPERE. IR RANYREATETHEE (i %,
1997b), RRFTWBHRGE—BEL, WHRMENA ABEL (Packard %, 1988; van
Damme %, 1992}, # 24CHHSERR I ERR T T FI A TR AW EKHE R, 24T
B ik 26 C B Sk B, ANIEEL TSN ETEL%,

BR, EEMREREMBABREREN, 4T 206CERESHWELERE, Hbhw
WEgh R R, B, RW T EAE R T E RERE R E A&,
FERRLEEFIERR.
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THE EFFECTS OF THERMAL AND HYDRIC ENVIRONMENTS ON
INCUBATING EGGS AND HATCHLINGS OF THE GRASS LIZARD,
Takydromus septentrionalis

LIN Zhi-hua JI Xiang
( Department nf Bivlogy, Hangzhou Normal College . Hangzhou  310036)

Abstract

Pliable-shelled eggs of Takwiromus septentrionalis increased in wet mass over the incuba-
tion due to absorbing water from the substrate. The levels of substrate moisture significantly
influenced final masses of the eggs incubated at 26 and 28T . Eggs gained more mass in wetter
substrates than in drier substrates. In contrast to those at 26 and 28T, final masses of the
eggs incubated at 24T were independent of the level of substrate moisture. Due to the positive
relationship between final and initial egg masses seen in all cases, variations in final egg mass
could be partly explained by the variation in initial egg mass. Within the range from 24 to
32T, incubation temperature significantly influenced duration of incubation, hatching success,
and size, mass. and sprint speed of hatchlings, with the eggs incubated at 24 and 26T exhibit-
ing higher hatching successes and producing larger, heavier, and faster-running hatchlings.
Within the range from —220 to 0 kPa. incubation hydric environments had no impacts on du-
ration of incubation, hatching success, and size, mass, and sprint speed of hatchlings. Incuba-
tion thermal and hydric environments did not determine sex in T . septentrionalis.

Key words Takydromus septentrionalis . Egg, Incubation, Hatchling, Sprint speed
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