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Sex Ratios of Hatched Juveniles and Required Days for Hatching According
to Artificial Incubation at Room temperatures of Eggs Collected by the
Abdominal Caesarean Operation of the Korean Soft-shelled Turtle, Trionyx
sinensis Strauch (1862)
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Abstract

Sex ratios of juveniles hatched by artificial incubation at room temperatures from 67 eggs collected by
the abdominal caesarean operation of six turtles, Trionyx sinensis were investigated, and required
incubation days for hatching were calculated. In this study, tail lengths in females were shorter than
those in males. From the beginning of hatching to final hatching, it was maintained at the maximum
high temperatures (41+£1.0C for one day at the 29th days) at room temperatures and then changed the
minimum low temperatures (21.5£1.0C at the 48th days). In this study, the average room temperature
artificial incubation ranged 30.4~30.8£1.0°C per individual. Artificial natural nests were produced by
commercial plastic box and were filled with large quantities of fine sands. Required incubation days for
hatching of 24 eggs ranged from 53 to 58 days. The hatching rates ranged from 22.2% to 58.3%. At
this time, 47 of total 67 individuals were damaged by heat. The low hatching rate showed considerably.
Commonly, in case of most turtles in reptiles, incubation at 31°C (higher temperatures) generally
produced all or mostly females, while incubation at 25C (cooler temperatures) produced all or mostly
males. However, in case of the genus Triomyx (the Korean turtle (7. sinemsis) and U.S.A. turtle (7.
spiniferus), the sex ratios of females and males produced approximately 1:1 independently  most
incubation temperatures. In this study, the sex ratios of juveniles hatched by artificial incubation at room
temperatures of the Korean turtle, 7. sinensis showed the same results, as seen in U.S.A. turtle
(approximately 1:1), which differs from other genera turtles. This species showed that "temperature has no
effect on sex determination”, it may be influenced by gene variation and a certain adaptation.
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<Table 1> Collected mature females in 7rionyx sinensis

;zr;lifr W(egight Carap(a(c;l)length Excess Tail (mm) Date
1 720 18.1 4 June 6, 2011
2 1160 21.2 7 June 6, 2011
3 810 18.5 2 June 8, 2011
4 630 17.3 0 June 10, 2011
5 950 19.5 3 June 13, 2011
6 660 17.6 | June 13, 2011

Average 822+1.0 18.7+0.5 2.9+0.1

<Table 2> Collected eggs by the abdominal caesarean operation of the soft-shelled turtle, 7rionyx

sinensis
Egg
Egg Difriiter Difrrgliter Diameter
Female Number of weight (o) (o) (mm)/Standaard Date
Number Eggs (gr) deviation
Long Short Average
June 6,
1 9 44 20.1 19.8 19.9 2011,
June 8,
2 16 54 21.7 21.3 21.5 2011,
June 8,
3 9 52 21.6 21.1 21.3 2011,
June 13,
4 8 5.1 21.3 21.1 21.2 2011,
5 13 4.7 20.2 19.2 19.9 June 13, 2011.
June 13,
6 12 3.8 19.9 18.8 19.3 2011,
Average 11.2 4.8 20.8 20.2 20.5+0.1




3) A2 FRk2E

Fs AYAoz e ste] 2HETh A2
Bge A o] Ao oFEste] RAIRA] F
A7k HuEsh HALEE A8t §
HAZT FRNA & RAIEA] a2 EE
Btk HAS 29U Ao 41£1.0CE A, HA &
T 48YUA| 21.5+0.1TCE FAIAIF T AAE
AL FERniE R AAde  ue

30.4~30.8£1.0C2] <=o]AtH(Fig. 4]). F& 74l
F 41£1.0CE fFAA e A2o® HAbsk= 7
A7y wovmg FEANE S AT Fo7 o
oy AdAeA EFd 7S Aete] A

& TN B FANERA BE Aut

= =

QET, o5 Azt dFFd WY BSH
NEARE S U F§ FFRE AL
i o7 o] gttt & Efol

&
4. FAdF 9 sk 24
AT 53~58Uo|glon, Bt
odg= Fatd G A
o240 A I e 222% (278
A~58.3%((7T/NANH ]2 A 0]=41£1.0C L2 4
FoF FINAIY 299 A 67718 HE F 43
MAZE A A QD E4-5 §lo] A|Akete] Fgl&o]

AAs] Sk AR FRHA
o =
=

5) A2 F3A] F3AIZ 670A(6 clutches) ]
ojmaEtZ Y AhE F 671 AE5HES
GO g 2AF 1HA ] FEAIM AL
Q1A 18~204 9= 1270 40(50.00%)7F 3181
7 wkarn, 20~224)0 470 A(16.67%), 22~24
A= 270 A1(8.34%), 16~18A4] o= 271 41(8.34%),
4~ 0= 271 A1(8.34%), 6~8A1°= 170 A1(4.17%),
0271 170 A (4.17%)7F F-3HE QL a1, 2~4A] ol =
T3k A= Foke 4 YIS TH<Table 4>).

AdE A= omAete] BRAVe
(Kawamura, Date unknown)] Wl &Jaf df4-7]
5 A3k At ol dHOoEHE A

ZRasto) BME K12t YIS HHi FaLe

%3 HES AVHAL AREY GOy
AHE el Fae] BAAE obd muE 3L
ol & QISAT Aerdel bed Zow
dE o] AAISH3IH.
K ] < Initial Incubation
| & « High Temperature
;41°C = Low Temperature

40

Room Temperature (C)
S w
’d

~N
o

810 14 18 22 26 30 4 8 12 16 20 24 28 1 5 9

June l July % August —

Ih
Incubation Days
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number during artificial incubation at
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<Table 3> Death rates(%) and survival rates(%)by artificial incubation at room temperature of collected
eggs by the abdominal caesarean operation of the soft-shelled turtle of 7ryonyx sinensis

Female Number of Number of Number of Death rate Survival rate
Number Eggs Dead Eggs Survival Eggs (%) (%)
1 9 6 3 66.7 333
2 16 11 5 68.8 31.2
3 9 7 2 77.8 222
4 8 6 2 75.0 25.0
5 13 8 5 61.5 38.5
6 12 5 7 41.7 58.3
65.3 34.7
Total 4 24
o 67 3 (Average) (Average)
<Table 4> Hatching time by the room temperature artificial incubations of 7rionyx sinensis
Hatching time 0 2 4 6 8 0 12 14 16 18 20 22 No. of
AN ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ hatching
Female number 2 4 6 8 10 12 14 16 18 20 20 24 ind.
1 1 3 3
2 2 2 5
Lethal room 3 2 2
temperature 4 1 1 2
5 2 2 1 5
6 1 1 1 2 1 1 7
Total 6 1 2 1 2 12 4 2 24
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<Table 5> Sex ratio of juveniles hatched at room temperature artificial incubations from eggs collected
by the abdominal caesarean operation of the Korean soft-shelled turtle, 7rionyx sinensis.

Number Number of Number. of ind. Sex ratio(%)
num .
Female ber of hatching

eggs ind. ¥ ) ¥ )

1 9 3 3 0 100 0

2 16 5 3 40 60

3 9 2 1 1 50 50

4 8 2 0 2 0 100

5 13 5 3 2 60 40

6 12 7 3 4 42.9 57.1

Total 6 67 24 11 13 48.8 512
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