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Abstract: Influence of thermal and hydric environments on incubation eggs, embryonic use of energy and hatchling
traits were studied in the lacertid lizards, Eremias brenchleyi, which were collected in Qianshan, Suzhou, Anhui, East-
ern China. The eggs were incubated at temperatures of 27, 30, and 33 °C on substrates with water potentials of 0 and -
220 kPa using a 3 x 2 factorial design. Laid eggs were collected in one hour. Eggs were weighed at five-days intervals till
hatchlings from eggs incubated. Each hatchling was thawed and separated into carcass, residual yolks, and fat bodies af-
ter measured and weighed. The components were preserved frozen for later determination of composition. Al viable eggs
increased in mass throughout the course of incubation due to absorption of water, and both thermal and hydric environ-
ments affected water exchanges between eggs and their surroundings. Final eggs incubated in wetter substrates (0 kPa)
gained more mass than did eggs in drier substrates ( - 220 kPa) but at the same temperature; final eggs incubated at 27
and 30 C gained more mass than did eggs at 33 C but at the same substrate water potential. Incubation temperature sig-
nificantly affected duration of incubation, and which decreased as incubation temperature increased, but substrate mois-
ture and its interaction with temperature did not. Both incubation and substrate moisture did not affected hatching suc-
cess. Substrate moisture and its interaction with temperature were unaffected almost all hatchling traits examined except
residual yolk. However, Incubation temperature profoundly affected embryonic use of nutrients and size, mass, and
residual yolk mass of hatchlings. 33 °C was not a suitable incubation temperature for E . brenchleyi eggs, because eggs in-
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cubated at 33 °C produced smaller hatchlings that contained larger residual yolks than did eggs incubated at 27 °C and 30
C. Given that eggs incubated at 27 “C and 30 °C both produced well-developed hatchlings of which all measured variables
were nearly the same, we conclude that 30 °C is better than 27 °C for incubation of E . brenchleyi eggs because of the

shortened duration of incubation at 30 °C.
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Fig.1 Temporal changes in mass of Eremias brenchleyi
eggs during incubation in six thermal and hydric
environments
BAR AV + IFRERER.
Data are expressed as mean + SE.
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Tab. 1 Duration of incubation and hatching success in Eremia brenchleyi in six thermal and
hydric environments

438 WAL Y (B L LR IIR
Treatment (C/kPa) No. of incubation eggs Duration of incubation (d) Hatching success (%) 7
21/-220 30 48.6+0.2° 83.3 (25/30)
(47.3-50.5) '
27/0 28 48,8+0.2¢ 92.9 (26/28)
(47.0-50.7) {
30/-220 30 35.3+0.2 76.7 (23/30) i
(34.1-37.8) ‘
30/0 32 35.3+0.1° 84.4 (27/32) :
(34,1-37.0)
33/-220 19 30.4£0.1° 73.7 (14/19)
29.4-31.0)
33/0 19 30.2+0.2° 73.7 (14/19)
(28.9-31.2)

FLHIBE T IME « bR (RE) R, FRLIFNTPHEZAERBE (Tukey's RE, o«=0.05),

Data on duration of incubation are expressed as mean + SE (range). Mean with different superscripts are statistically

different (Tukey’s test, a=0.05)].

®2 6HREEFRAGT LAY HENX N REMASS
Tab. 2 Size, mass and composition of Eremias brenchleyi hatchlings from eggs incubated in six thermal and
hydric environments

B/ BE ik EE
Temperature/ Body mass (mg) %39 Bk BF+HEE HEAMNETHE RBHETHRE
B T T Rt e ol e
Wet mass Dry mass
21/ -220 25 497.75.7 91.7+1.9 27.7+0.2* 39.0£0.6° 84.4:1.6 6.0£0.6° 1.3£0.2
439.0-555.6 77.9-113.6 26.0-29.4 354-46.4 72.0-105.1 2.1-12.6 0.3-3.2
27/0 26 503.1:9.6 87.6+2.2 27.6+£0.3*  37.9:0.5%  82.2:2.0° 4.2+0.4° 1.2+0.2
404.2-614.0 72.4-121.3 21.7-30.3  32,5-43.3 68.2-111.1 0.5-7.8 0.3-3.0
30/ -220 22 471.6:6.4 91.2+2.1 27.2+0.2%  38.4:+0.5% 83.6:x1.8 5.7+£0.7 1.4£0.2
415.8-530.2 78.9-117.4 24.8-29.2  33.5-43.2 72.2-105.9 1.1-16.3 0.2-4.2
30/0 27 472.8:8.7 88.3+2.3 27.3+0.2°  38.0:£0.4®  82.3+2.2¢ 4.5:0.5 1.6+0.1
365.2-542.2 52.1-111.6 25.0-28.8  31.8-41.8 50.1-107.5 0.4-9.5 0.6-3.3
33/-220 14  437.9:9.3 82.7£2.0 25.2+£0.3¢ 35.0£0.7° 69.4+2.4 10.2+1.4° 1.7£0.2
377.2-484.2 67.4-91.9  23.2-26.8  29.2-40.7 55.4-82.5 0.9-17.7 0.3-3.1
33/0 14 456.3%7.7 77.0£2.6  25.8:0.3* 35.8:0.7* 69.6+2.2% 6.2+0.8 1.2+0.1
414.5-499.3 59.4-89.2 24.0-27.2 31.3-41.4 54.7-78.3 3.2-13.6 0.2-2.1
Mi}ie Friz 1.91= 3.36™ 2.45~ 0.10 0.06™ 1v6v.s7j;)'s‘ 2.94™
BE i 17.53*** 3.81" 22.90™** 10.02*** 15.59**" 18.34*** 3 opm
Temperature TT27e, 30, 33 274, 304, 33b 274, 30°, 33> 27¢, 30%, 33% 27%, 30%, 33° 27°, 30b, 33¢
Iﬁiﬁﬁ  PRY) 0.74 0.32> 1.85™ 1.65™ 0.86™ 2.62 0.51

BEATHE  mER (EE) 5, LERRNTFHEZREE (Tukey's RK, «=0.05), a>b>co

Data on duration of incubation are expressed as mean + SE (range). Means with different superscripts differ significantly (Tukey’s test, a=0.05), a
>b>ec.

™ P>0.05;" P<0.05;""" P<0.0001,

WS: M@EP (0kPa) [Wetter substrate (0kPa)l; DS: THRHEM (-220kPa) [Drier substrate ( - 220 kPa)],
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Tab. 3 Energy densities, lipid mass and ash mass of hatchlings and dry mass and ash mass of hatched egg shells
in Eremias brenchleyi from three incubation temperatures

2 4h4K Hatchling BH5% Shell
Temfjg( < " THE BEE . .EEHﬁ x4y THE K4
Dry mass (mg) Energy (kJ) Lipid (mg) Ash mass (mg)  Dry mass (g)  Ash mass (mg)
27 51 88.5+1.2° 2.03+0.03 15.0+£0.3 9.9x0.1° 11.3+£0.2% 0.99+0.07°
30 49 88.7£1.0° 2.04+£0.03 15.5+0.3 9.7+0.1° 10.7+0.2b 1.15+0.05%
33 28 83.3+1.5 1.97+0.04 14.5+0.5 8.6+0.2 12.0£0.3* 1.33+£0.13*
Fyi 3.86" 0.77™ 1.49™ 16.01°"" 7.80""" 3.95°

KRS ERNME « RERIR, DEBNERYHER, MRARMATRAERBE, a>b>c

Data are expressed as mean + SE . Using initial egg mass as the covariate. The thermal environments with different superscripts differ significantly,

a>b>c.
= P50.05;" P<0.05;""" P<0.0001.
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