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Egg survival and hatchling traits of the Chinese three-keeled pond turtle Chinemys
reevesii incubated in different hydric environments”
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Abgract A tota of 51 Chinese three keded pond turtle Chinemys reevesii eggs were incubated on wet and dry substrates
(water potentidsof - 12 kPaand - 300 kPa, repectively) at 30  to assesstheinfluence of the hydric environmentson
egg survival and hatchling traits. Eggsincubated in the dry condition lost weight , whereas those incubated in the wet conr
dition did not. The hydric environments did not afect incubation lengths (60. 3 vs 60. 7 days) aswell as hatching success:
es (69.2 % vs 88.0%) . Except for wet body mass and cargoace width , which were larger for hatchlingsfrom the - 12
kPa treatment than from the - 300 kPa treatment , the hydric environments did not afect most hatchling traits. These
undfected traitsincduded dry body mass, cargpace length , tail length, limb length , hatchling components (carcass, resd
ua yolk and fat bodies , swimming performance and critical thermal minimum. In concluson, within the water potential
of - 12 to - 300 kPa, hydric environments have little effect on embryonic development and hatchling traitsin Chinese
three kedled pond turtles [ Acta Zoologica Sinica 50 (1) : 133 - 136, 2004].
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Fig.1 Dynamic variations in egg mass during the devel op-

ment of Chinemys reevesii embryo incubated in different hy-
dric environments

1
Table 1
bated at different hydric environments in the Chinemys reevesii

Incubation length and hatching success of eggs incu-

Moigure  Incubated egas Incubation length Hatching success
9 (cay) (%)
60.7%0.6
- 12 kPa 25 88.0 (22/ 25)
(56.4- 67.3)
60.3%+1.0
- 300 kPa 26 69. 2 (18/26)
(56.4- 75.6)
( P > 0.05), ,
- 12 kPa - 300 kPa ,
800 mm
( ©16.7+1.9svs17.0+1.7 s,

Fi,30= 0.02, P = 0.90; : 87.34 +
7.26 m/svs88.1+8.7m/s, Fp 3= 0.01, P =
0. 95)

- 12 kPa 2.10
+0.09 (n =22, 1.50 -3.10 ; -
300 kPa 2.20+0.12

(n =17, 1.70- 3.80

(ANOVA ' F1'37: 2. 22, P =0 14)

( P < 0.05) ,
(F1’36 = 001, P = 094)
(F1,36= 1.72, P = 0.20)
0.02, P = 0.89)

(F1,3 =
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Table 2 Efects of incubation water potential on body mass
and morphology of Chinemys reevesii hatchlings
Moisture - 12 kPa - 300 kPa ANCOVA ( 1)
] 22 18 (-50
Sample sze kPa - 850 kPa) (Packard , 1999
.. =9.38 Booth , 2002) , 0 - 220 kPa
1,37 — -
Wet body 4.242%+0.074 3.891°+0.084
mass (g) P<0.01 ’
(Ji and Du, 2001a, b; , 2002) ,
F1'37 =0.12 ! !
Dry bc()d)y 0.964+0.032 0.978+0.029 p=0.73 - 1100 kPa ( Chrysemys picta)
mass 19 (Packard et a. , 1989) , ,
F1137 =2.13
Carapace 24.75+0.21  24.33+0.18
length (mm) P=0.15
(Packard, 1999 ; Booth , 2002)
Car 20.00°£0.19  19.60°+0.15 T ’ ,
_apace T T P<0.01 (2
width (mm)
F1137: 2.50 !
Tail length 18. 75+ 0. 22 18.33+0.34
P=0.12 '
(mm) 0
Fore limb 14.22+0. 14 14.35+0.13 F157=0.08 - 220- P ’
| reh'”(‘ | neex0. RE0AS s (Ji and Du, 2001a, b) ,
ength {mm (- 150 - 1100 kPa) ,
Hind limb 15.42+0.16 15.37+0.16 Fis7=0.02 (Peckerd.
Ind [1m . +0. . +0. P=0.89 1999)
length (mm)
+ 7.052 g

( Tukey ) (Data
are expresed as adjused mean = SE. Initid mass of egg was set at
7.052 g asthe covariate. Adjusted means with different superscriptson
each line are gatigticdly different, Tukey’ stest.)

3

(Thompson, 1987) ,
( 51.0%) , :

( 1
(Gutzke et d. , 1987 ; Congdon and Gbbons , 1990;
Packard , 1999; , 2001b) ,

(Miller , 1993; Finkler et a. , 2000)
, - 12 - 300 kPa ,

( References)

Booth DT, 2002. Incubation of rigidshelled eggs: do hydric conditions
matter ?2J. Comp. Phydol. 172B: 627 - 633.
Cagle KD, Packard KM , Packard MJ, 1993. Hfectsof the microdli-



136

50

mate in naturd nests on development of embryonic painted turtles,
Chrysemys picta. Funct. Ecol. 7: 653 - 660.

Congdon JD, GbbonsJW, 1990. Turtle eggs: their ecology and evo-
lution. In: GbbonsJW, ed. Life History and Ecology of the Sider
Turtle. Washington, DC: Smithonian Ingitution Press, 109 -
123.

Du WG, Ji X, 2001a. Influence of incubation temperature on embry-
onic use of materid and energy in the Chinese oft-sheled turtle
( Pelodiscus sinensis) . Acta Zool. Sn. 47 (5): 512 - 517 (In
Chinese) .

Du WG, Ji X, 2003. The effectsof therma environmentson sze, lo-
comotor performance and early growth of hatchling soft-shelled tur-
tles, Pelodiscus sinensis. J. Therm. Biol. 28: 279 - 286.

Du WG, Ji X, Xu WQ, 2001b. Dynamicsof materid and energy dur-
ing incubation in the soft-shelled turtle ( Pelodiscus sinensis) . Acta
Zool. Sn. 47 (4) : 371- 375 (In Chinese) .

Du WG, Yan SJ,Ji X, 2000. Sdected body temperature, thermd tol-
erance and thermd dependence of food assmilation and locomotor
performance in adult blue-taled skinks, Eumeces elegans. J.
Therm. Biol. 25: 197 - 202.

Finkler MS, Knickerbocker DL , Claussen DL , 2000. Influenceof hy-
dric conditions during incubation and population on overland move-
ment of neonatd sngpping turtles. J. Herpetol. 34: 452 - 455,

Cutzke WHN , Packard GC, Packard MJ , Boardman TJ, 1987. Influ-
ence of the hydric and therma environmentson eggs and hatchlings
of painted turtles ( Chrysemys picta) . Herpetologica 43: 393 -
404.

Ji X, Du WG, 200la. Hfectsof therma and hydric environments on
incubating eggs and hatchling traitsin the cobra, Naja Naja atra.
J. Herpetol. 35: 186 - 194.

Ji X, DuWG, 2001b. The dfectsof therma and hydric environments
on hatching success, embryonic use of energy and hatchling traitsin

a oolubrid snake, Elaphe carinata. Comp. Biochem. Physol.
129A: 461 - 471.

Millar K, 1993. The improved performance of snapping turtles
( Chelydra serpentina) hatched from eggs incubated on a wet sub-
srate perssts through the neonata period. J. Herpetol. 127: 233
- 236.

Packard GC, 1991. Physdologicad and ecologicd importance of water to
embryosof oviparous reptiles. In: Deeming DC, Ferguon MWJ ,
ed. Egg Incubation: Its Hfects on Embryonic Development in
Birds and Reptiles. Cambridge: Cambridge Universty Press, 213
- 228.

Packard GC, 1999. Water relationsof chelonian eggs and embryos: is
wetter better ?2Am. Zool. 39: 289 - 303.

Packard GC, Packard MJ, Birchard GF, 1989. Sexud differentiation
and hatching success by painted turtlesincubating in different ther-
ma and hydric environments. Herpetologica 45: 385 - 392.

Thompson MB, 1987. Water exchange in reptilian eggs. Physol. Zo-
ol. 60:1- 8.

Wang PC, MaW, LuB, You WH, 1990. Studieson ecology of incu-
bation of eggsof Chinemys reevesii. Herpetol. Series1: 113 - 119
(In Chinese) .

Zhang YP, Ji X, 2002. Further studies on egg incubation of an
oviparous snake, Dinodon rufozonatum (Colubridae) , with comr
mentson the influence of hydric environments. Acta Zool. Sn. 48
(1) : 35- 43 (In Chinese) .

, . ¥, 2001
47 (4) : 371- 375.
, , 2001.
47 (5) : 512 - 517.
, : , , 1990.
1:113- 119.
, , 2002.

,48 (1) : 35- 43.



