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Abstract: The potential influence of climate warming on organisms has long been acknowledged, but experimental tests of
climate on life history traits of vertebrates are rare. Here we carried out an experiment to test the effects of increased
ambient temperature on reproductive life history and hatchling traits of the northern grass lizard ( Takydromus septentrionalis
Lacertidae ). Adult northern grass lizards (60 females and 28 males) were captured from Wenzhou County of Eastern China
in early April, the beginning of reproductive season. After the lizards were measured (' snout-vent length and body mass) ,
they were randomly assigned and maintained in warming or control outdoor enclosures (1.5m diameter). We provided two
additional 100w infrared lamps in each warming enclosure to increase the ambient temperature. Ambient temperatures in the
enclosures were recorded using temperature data-loggers ( ibuttons, MAXIM Integrated Products Ltd, USA ). Body
temperatures of the females were monitored once a week using an electronic contact thermometer. Clutches of eggs laid by
the females were collected to determine female reproductive traits including clutch frequency, clutch size, clutch mass, and
egg mass. Eggs from the females were incubated at warming or control treatments in a split-clutch design. Young lizards
were weighed and measured ( snout-vent length, tail length and head width) within 24 h of hatching and their locomotor
performance was then measured at 30°C. Repeated measures ANOVA was used to compare the between-treatment difference
in body temperatures. ANOVA or ANCOVA was applied to examine the influence of the warming treatment on reproductive
traits (with a covariate of female snout-vent length) and hatchling traits (with a covariate of initial egg mass). The mean
ambient temperature in warming enclosures was 2°C higher than that in control enclosures during the experimental period.
Similarly, the mean temperature of egg incubation in the warming treatment was 2. 5°C higher than that of the control. Body
temperatures were significantly affected by the warming treatment, and were 1. 1°C higher for females in the warming
enclosures than in the control enclosures. All female reproductive traits measured in the current study were unaffected by

the warming treatment. Hatchlings from eggs incubated in the warming treatment hatched sooner, but had decreased

EE&ME : HEK ARBF A4 B H (30770274)
I #5 H H#A:2009-07-06 4 f&1T H#A:2010-03-26
* JIANEH Comesponding author. E-mail; dwghz@ 126. com

http ://www. ecologica. cn



18 34 RRE A THENT R M B5H R AL S 4h AR AE ) R 4849

locomotor performance than their siblings from the control treatment. However, hatching success and hatchling body size did
not differ between the treatments. These results indicate that (1) female T. septentrionalis can regulate body temperature to
alleviate the impact of warming, given that the difference of body temperature between the treatments was smaller than that
of ambient temperature, (2) females can maintain a relatively constant reproductive output relatively constant when facing
short-term temperature increases; (3) temperature increases may decrease the functional performance of hatchlings, and

potentially impose negative effects on offspring fitness.
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Table 1

control enclosures

(k1)

F1 FHEF AN IE T Jb S i A B E S

Reproductive output of female northern grass lizard ( Takydromus septentrionalis) maintained warming enclosures versus

i e ﬁmvgir(rivi; 20) mﬁiﬁofl go l= 2) fiiﬁg
HHIF R Clutch frequency 1.850 +0. 150 2.136 +0.119 Fy 4 =2.270, P =0.140
J 7Bl Eggs produced 5.250 +0. 566 6.272 x0.480 Fy4=1.922, P =0.173
S\ PN EE Total mass of eggs/g 1.367 £0.150 1.618 £0.121 F1,4o =1.724, P =0.200
7= PP [E]f§ Clutch interval/d 14.275 +2.752 19.068 £1.916 F1,4o =2.103, P =0.155
B4A7 5 1 T Post-oviposition body mass/g 4.684 +0.197 4.428 +0.134 Fy 4 =1.193, P =0.281
FEHIEL Clutch size 2.942 +£0.19%4 2.917 0. 153 F, 4 =0.086, P =0.771
#EPIE Clutch mass/g 0.754 +0. 044 0.752 +0. 040 Fy 4 =0.259, P =0.615
-1 BHE mean egg mass/g 0.262 +0.007 0.262 0. 007 F) 4 =0.001, P =0.976
AR BE I E Relative clutch mass 0.163 +0.009 0.172 £0.009 F 4 =0.590, P =0.447
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Fig. 3 The profiles of incubation temperatures experienced

by Takydromus septentrionalis eggs in warming and control

treatments
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Table 2 Comparisons on the traits of eggs incubation and hatchlings in the northern grass lizard ( Takydromus septentrionalis) kept at warming

and control environments

T3] Sex

AZ HAER] Interaction

i H TItem 4b P Treatment

4L Incubation duration F} 120 =89.904,P < 0.0001
{AE Body mass Fy g =1.318,P =0.324
&4 Snout-vent length Fy 13 =1.318,P =0.253
J2K: Tail length Fy 115 =5.161,P =0.025
3% Head width Fy 113 =3.564,P =0.061
Fx K M4 Sprint speed F, 4 =7.420,P =0.008
44 i3 Average speed F, g =9.381,P =0.003

Fy 19 =0.088,P =0.767
Fy 115 =0.280,P =0.598
Fy 115 =7.068,P =0.009
F, 115 =0.010,P =0.753
Fy 15 =0.158,P =0.692
Fy g =0.904,P =0.344
F, 5 =0.834,P =0.364

F 1 =0.303,P =0.583
F, 115 =0.086,P =0.770
Fy s =1.137,P =0.288
F 15 =5.832,P =0.017
F 15 =3.381,P =0.068
F, g =0.240,P =0.625
Fi g =1.148,P =0.287
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incubated at different temperature treatments
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