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Observation on the Morphology of Embryonic Development of Chinese Striped-neck Turtle Mauremys sinensis

YANG Zhi-bing et al  ( College of Life Sciences Hainan Normal University Haikou Hainan 571158)

Abstract  Objective The aim was to observe the morphological changes of embryonic development of M. sinensis. Methods Embryonic
development process of M. sinensis were observed based on serial dissection under the condition of constant temperature( 29 £0.5) C  rela—
tive humidity 85% -90% 5% —10% of matrix humidity and the major morphological characters of every stage were described in detail with
amply photos respectively.  Results The incubation period of M. sinensis were 53.00 £1.77 d according to the embryo daily age size and
morphological characters the period of embryonic development was divided into twenty-three stages hereinto stages 9 to 23 were affirmed
mainly by the shape changes of limbs carapace plastron head and tail; meanwhile staging criteria of embryonic development of chelonia
was discussed here. Conclusion The results were beneficial to the standardization of morphological development of M. sinensis.

Key words Mauremys sinensis; Embryo development; Stages

o ( 0.01 mm)
( 0.001 g) o
. 1857  Agassiz ( SONY DSC-1900)
o bouin 24 h
Mtsukun * . Yntema * . Mah- 75% o
moud ° .Kaska ¢ .Tokita ’ Greenbaum * . 2
7. BN " 2.1
( Trionyx Sinensts) RN RN 23
" ( Chinemys Reevesii) S 1 ( 1d):
( Mauremys mutica) o 2
( Mauremys sinensis) N 2 2d):
( Testudinate) ( Emydidae) 6
( Mauremys) - 3 34d):
“ 8
4 4 d)
1 14
1.1 5 ( 5d):
o 18
1.2 6 ( 6d): 25
( HWS-250 ) 7 ( 7d):
o 5% ~10% 29
(29 £0.5) C 85% ~90% 8 8d)):
1.3 1 5
9 9d; 14)
(310040) ;

( Hikj201024) ; (30910103916) ,
(1989 - ) :

E-mail: haitao-shi @263. net.
201140847 10 ( 1d;  12):



2011

20502
SR (1 ()2, 11d (1) (2):3 13d (1): 4 144 (1):s.
17 d (1);6 19 d;7 21d (1):8 23 d;9 25d (1);10 27 d; 11 31d;12 35d;13
40 d; 14 46 d; 15 53 d; ©5 mmo

Note: 1. Incubation 9 d dorsiflexion( ) and allantois( =) ;2. Incubation 11 d occipital bone protuberance( 1) and allantois( =) ; 3. Incubation 13 d
allantois( 1) ; 4. Incubation 14 d allantois( 1) ;5. Incubation 17 d carapace( 1) ;6 Incubation 19 d;7. Incubation 21 d fingerboard( 1) ;8. In—
cubation 23 d; 9. Incubation 25 d tympanic membrane( 1) ;10. Incubation 27 d; 11. Incubation 31 d; 12 Incubation 35 d; 13. Incubation 40 d; 14.
Incubation 46 d; 15. Incubation 53 d; proportional scale:5 mm.

1 ( 9-~23 )
Fig.1 Lateral features of embryo of M. sinensis( stages 9 —23)
o ( 34). ( 44)
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1. 17 “T(ty2 19 d;3. 23 d;4 31d (1):5. 35d;6 37d (1); :5 mmo
Note: 1. Incubation 17 d first appearance of “Turtle Rim” of carapace( 1) ;2. Incubation 19 d; 3. Incubation 23 d;4. Incubation 31 d dorsal ribs( 1) ;5.
Incubation 35 d; 6. Incubation 37 d wart grain( 1) ; proportional scale:5 mm.
2 ( 13.14.16.19.20.21 )

Fig.2 Carapace features of embryo of M. sinensis( stages 13 14 16 19 20 21)

1. 11d (1);2. 13 d;3. 14 d; 4. 17 d (1);5 19 d;6 21 d;7 23 d;8 25 d
(1);9 27 d; 10 31 d;11 35d;12 42 d; :1 mmo.
Note: 1. Incubation 11 d eye pigment( 1) ;2. Incubation 13 d; 3. Incubation 14 d;4. Incubation 17 d development embossment( 1) ;5. Incubation 19 d;
6. Incubation 21 d; 7. Incubation 23 d; 8. Incubation 25 d maxillary( 1) ;9. Incubation 27 d; 10. Incubation 31 d; 11. Incubation 35 d; 12. Incuba—
tion 42 d; proportional scale: 1 mm.

3 ( 10-21 )
Fig.3 Head features of embryo of M. sinensis( stages 10 —21)
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Note: 1. Incubation 11 d 2. Incubation 13d; 3. Incubation 15 d elongate and curly tail( 1) ;4. Incubation 27 d; 5. Incubation 31 d; 6. Incubation 42 d pig—
ment deposition( 1) ; proportional scale: 5 mm.
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Fig.4 Tail features of embryo of M. sinensis( stages 10 11 12 18 19 21)
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Table 1 The comparison of equivalent stages ( middle and later periods) of embryonic development among Mauremys sinensis Mauremys sinensis

and Chinemys Reevesii

Stages of embryonic development

Incubation temperature // C

M. mutica 9 10~11 12~13 15 16 18 19 20 21 22 29 +0.5
M. sinensis 9 10 11 13 14 16 17 18~20 21 22-~23 29 +0.5
C._Reevesii 10~11 12 13 16 17 19 20 21 ~23 24-~26 27-28 32+0.5
3 o N
18
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Table 2 Design and results of orthogonal experiment

Factors
Experimental Yield of total
A B C D
No. flavonoids // %
1 1 1 1 1 16.22
2 1 2 2 2 18.82
3 1 3 3 3 16.51
4 2 1 2 3 18.67
5 2 2 3 1 15.70
6 2 3 1 2 16.37
7 3 1 3 2 17.34
8 3 2 1 3 17.76
9 3 3 2 1 14.30
K, 51.55  52.22  50.35 46.22
K, 50.74  52.28 51.79  52.54
K, 49.40 47.18 49.56  52.93
R 2.15 5.10 2.23 6.72
2.3 1:9 g/ml 80%
12 min 45 kHz
20.25%
3
1:9g/ml 80% 12 min 45
kHz 20.25%
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