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1 (n=27)

(n=17)

Table 1 A comparison of composition between 27 freshly laid eggsand 17 newly emerged hatchlings of Soft-shelled turtle

Freshly laid eggs Hatched eggs
ANCOVA: F
(Egg contents) (Egg shell) (Hatchlings) (Egg shell)
(mg) 933.6 +61.0 533.8+39.7 742.7+£66.1 482.6+43.3 "
.6 *61. . 8+39. .7 +66. .6x+43. 93. 32 15.77
(Dry body mass)
(mg) 269.0+26. 8 158.0+31.3 134.03™"
(Norrpolar lipid)
(mg) 65.1+ 8.4 288.1+26.8 75.3+7.3 258.2+25. 2 - -
.1+ 8. .1+26. .37 .2+25. 17.11 13.19
(Ash mass)
(k)
25.01+£1.61 16.62+ 1. 77 233. 49
(Energy)
(Note) : + F (Data are expressed as adjusted mean+ SD ,

with freshly laid egg mass as the covariate. Symbolsimmediately efter F values represent sgnificant level)

** P<0.001 *** P<0.0001
3
(Shine,
1983) )
1/2 )

, ( Trionyx triunguis) (Leshem et
al., 1991) (T. spiniferus) (Packard et
al., 1991)

: (
13 ) ( Agkistrodon pis-
civorus, Fischer et al., 1994; Eumeces fasciatus,
Shadrix et al., 1994; Sceloporus aeneus, Guillette,
1982) ,

(Ji et al., 1997a; 1997b) ,
(Deeming et al., 1991)

(50% 60 %)
(Congdon et al., 1983; Nagle et al., 1998;
Wilhoft , 1986) |, (70 % ) (Fischer
et al., 1991)
(40% 75%) (Ji et al., 1996; 1997a; 1997
b; , 1997)

(Naja naja atra) (69%) (i etal., 1997a) ,
( Chelydra serpentina) (60 %) (Wil-

hoft , 1986) ( Rhabdophis tigrinus |at-
eralis) (37 %) ( , 1997)
30 35 40d,
30% 60% 87%
L (
) 1
(Thompson, 1989; , 1990)

(7 %) ,
(Alligator mississippiensis) (40 %)

(Fischer et al. , 1991) ( Elaphe carinata)

(25%) (Ji et al., 1997b) ( Chinemys
reevesii) (18 %:; , 1994) (11 %;
Wilhoft, 1986) ( Caretta caretta) (12 %:;

Kraemer et al. , 1981)
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, 1997a; 1997b; Packard et al., 1984; 1991;

(1992) Shadrix et al. , 1994)
(Dunn et al. , 1977 : Ji et al . , = ,
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(Abstract)

DY NAMICS OF MATERIAL AND ENERGY DURING INCUBATION
IN THE SOFT-SHELL ED TURTLE ( PEL ODISCUS SINENSIS) ~

DU We-Guw JI Xiang XU We-Qing

( Department of Biology, School of Life Sciences, Hangzhou Normal College, Hangzhou 310036, China)

We incubated a total of 132 Pelodiscus sinensis eggs at 30 usng wet vermiculite as the incubation sub-
grate, of which the moisture was kept constant at - 220 kPa water potentia. We paid particular attention to
the growth trgectory of embryo and embryonic use of materid and energy during incubation. Eggs were
weighed at 7-day intervas to test for tempora changesin egg mass. From the tenth day of incubation, we
opened 15 eggs at 5 day intervals and separated them into shell , embryo and yolk. The three egg components
were oven dried to congtant massat 65 , weighed and preserved frozen for later determination of compostion.
Upon emergence, Sze (carapace length and width) and mass were measured on each hatchling. Hatchlings ( n
=17) were then killed by freezing to - 15 for later sudy. Upon thawing, we separated each hatchling into
carcass, resdua yolk and fat bodies. The three components were oven dried to congtant massat 65 , weighed
and preserved frozen for later determination of compostion. We extracted norrpolar lipidsfrom dried samplesin
a Sxhlet goparatusfor a minimum of 5.5 h usng abslute ether as olvent. The amount of lipidsin a sample
was determined by subtracting the lipid-free dry massfrom the total sample dry mass. The tota lipid in each
hatchling was cdculated asthe sum of thelipidsinitscarcass, reddua yolk andfat bodies. We determined ener-
gy dendty of dried samples usng an adiabatic bomb calorimeter and ash (inorganic material) content in each
sample usng a muffle furnace at 800 for a minimum of 8 h and then weighing the remaining ash. The incu-
bating eggs did not show dgnificant temporal changes in mass over the course of incubation, suggesting that
mass gaih or loss due to exchangesof water between incubating eggs and their surroundings was negligiblein this
study. The incubation length averaged 45. 5 days. At the sageof 0 20,20 30,30 40and 40 45 daysof
incubation , the developing embryos mobilized approximately 6 %, 24 %, 59 % and 4 % of the tota egg energy in
the yolk of thefreshly laid egg, regpectively. Embryos grew dowly during thefirst 30 daysand last 5 daysof in-
cubation, asindicated by the small increase in embryo mass and the low rate of embryonic mobilization of ener-
gy. The maximum embryonic growth occurred at the stage of 30 40 daysof incubation. The pattern that em-
bryos grew dowly in the last daysof incubation was much smilar to that seen in some other turtles, presumably
resulting from the synchronized emergence of hatchlings. Embryos used both yolk and eggshell as the sources of
inorganic materia for development , because total ash in newly emerged hatchling exceeded that in the yolk of
thefreshly laid egg. This clam could be further substantiated by the fact that shells from hatched eggs were
lighter in mass and contai ned less quantitiesof ash than those from freshly laid eggs. During incubation , approx-
imately 79. 6 % dry materid , 58. 7 % non-polar lipids and 66. 5 % energy in egg contentsof the freshly laid egg
were tranderred into the hatchling. Of al energy in the newly emerged hatchling, 71. 8 % was in the carcass,
19.4%infat bodiesand 8.8 % in the resdud yolk.

Key words Soft-shelled turtle ( Pelodiscus sinensis) , Egg, Incubation, Hatchling, Materia and energy dy-
namic
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