F4TEF11H
2023 £ 11 H

KE A& Y R
ACTA HYDROBIOLOGICA SINICA

Vol. 47, No. 11
Nov., 2023

doi: 10.7541/2023.2023.0066

ET TR B U aERk B iR A% §iErNE

hEm? wEL HARE

Az E O kFEE ozl

(1. H B K= R 20T 90 B BRTT K P8 58 BT, AR AR 3 84 S 38 7K 7= B8 YR ) FH 5 0 A SR ==, T 510380,
2. R R SRS 5AE Ay 2B, L 201306)

FHEE: SO DL WERLK L (Mauremys mutica) S K R A EL, 181 To 7 AGH R, X 3 LK R IG & & BT S
AW, AL FEIE R B A fE . ERALIREE N (32+0.5) ClE, AL T8 54d. EHRE IR BH IR K
SRS, FEIGEK IR IG REDS 58 UK B A R I h i thfEf . ARFEIRIG R B TR ASHFE. 1A
BB K E SRR 1—198. 1—7HACLOP BRI . O ETEAS S BEENE 7 AR R M8—19M 3 L)
JoFBy UG, T BUEOFMRBEEIE N IIRIE . TP BARTE ARG K WS s B A, S F

AT 9 A B AT 5

KHEIR: AL, MIERE,; TEEIE, EMERUK G
STEHRE: 1000-3207(2023)11-1869-08

FESAS: S917.4 SHEIFRIREE: A

T RAE B 28 rh R M o7 N T AL HORLE
PR d7 MRS Al A T2 b Rk 45 7 HEAER . 5t
L - SE A A DN 27 5% N N 4
AR 1) — R E R R . To e A X T HEBh iR AL
Bl J AR dn kb e — 2k e B R A =
SO RO R R R RS A, KA DR AE SR A
I FH A} 27 A 5 40 3 B ) SR B A T H AE RS IR
RE RS EIRERE B, HHEMEEE, 2 KRR
PG BRI T 32, ORI B2 . 24 3 S R0 iR 2
SETF 9 AT FRAR SL IR R T SR, 55 Tt K
ENRAT N e e WAL B SN A R IE . B AR K
T ETER, S EY B3R E 0N, RO E
Jo P\ K B E BB IF, TP ORAT v, B H AR
o FENTFRIERS, T3 m W0 3R, 8 78
H AR O 5 AR 32 RS O, B T I AG A, BT
JR WY A R A G R O R A IR AR
FE AT HEAL o

ks B HA: 2023-02-27; &1 H#A: 2023-04-18

IR B & K 58 iE, 328G B 4 AR 48 G
T BB AEAE R, PA—Fh A IR P A A E A K
KREBEZBBEAER . IR E 24 mr
R, WRKEEWFHIZ LB —. BRI
KRB IR 7L 44 T Rathke fl A gassizZ5 % % . b5
FRIBIF 5538 0t 2 Fh (2R 4N d00 65 #8.(Chelydra serpenti-
na) PEER B (Chrysemys picta bellii) 4 H-fa
(Trachemys scripta) W Ji6 K & ik #2146 8 K 2 #1042
Bt g2 FR IV G M2 RS B R B [ g
T ALK L (Mauremys mutica) &3 B KRR K F7
FAZE, WE M RS 53R 15 . ZERT I Fi
o e e 2R F Bouin® s [ 5 Y% 3 WAL K £ I A
BEAT 1€, PRl A ) v KHES (i 4T
S e F s AU K IR R K B 70 9 1 22 I3, %
JIEAFAE 7 BURE 24> 32K B0 AR KB B B fs
GUUL %% J5 BIAE TP o FEAHIEFT AR, JRATT AT i
LK BTN R, Gl I TE5E A B AR HE R 1)

BEETH: I HRAF S N FE AT 75 4:(2022A1515012274H12020A1515110659); [ M i RBHSE 11X H (201904010172 1
202206010070); = -7 BifE LA fE 3£ 4 (CAMC-2018F); Hh B 7K 7= Rb 22 HF 78 Bt (BR VLK = 78 BT R 17 T BA (2020 TD3 5 A1
2020ZJTDO1) ¥ Bl [Supported by the Basic and Applied Basic Research Fund of Guangdong Province (2022A1515012274 and
2020A1515110659); Guangzhou Science and Technology Plan Project (201904010172 and 202206010070); China-ASEAN
Maritime Cooperation Fund (CAMC-2018F); Central Public-interest Scientific Institution Basal Research Fund, CAFS (2020TD35

and 2020ZJTDO1)]

EE B 1R 213(1999—), T, Lo Fi Ak, FENFIK =SV E RIS . E-mail: 18457173557@163.com
BIEEE: KFF1964—), B, WH5 R, FENFKZEH)E M . E-mail: zhuxinping_1964@163.com  XBs#i(1988—), %, 1+,

BhEROE AL R BB FH KT E AT . E-mail: liu_xiaolil988@126.com

MR AE A


http://doi.org/10.7541/2023.2023.0066

1870 K& A& Y ¥ 47 &

WA R B BEAT T RIS WS Sl x, UG
FRERA A B L I T IR B AL Rt Ko

1 #RERE

11 SLHR

B ADL 7K L S2A B 3 B R [ K B 0
BEERIL K= LR e R K E . Wik e
TR (R 2 BRI 250 FH AL FEFHX—250) . 75
#E £ 180 mLZF & 19— IR VRSB RIAR, — IR VEAS B i
(E.4£6.5 cm), 30 mx30 cm K Z %44 Ji fREEE(PE),
WOREARER, 15 om)m [ BLEE 7 KR K SE T B 3E7
HEAT SR AME IR 30min K B
1.2 BERPUKEZREINEERIRIESE

TE B MUK A B =g I (5—7 F), BB R
P B 280 S HEOUL 52 BN B T A R A 1 1
LK ESZHE N, Peid - RS BRI S G B T
G, wE 1R, 7E— X ESRAE R 3E N — 1k
B KEKCEE ). BEEBEK. FREIhEEm
DR JIE 2 N2 07 K B 7K ) — IR P SRR o, A
TERAMPIR . TERE R 454, IRE2—3 em, &7, H
PR g [ PR ). Bl S TR G R T/
FITEZAG N, 4 N AT N MPIREEF . RN
VI PR R R AR T FE ST B S O S AR [F] (1) 37
R FINE P BE =) Bea FAREEE SRR O
AKPEHME, TERBAE, FF R AR R A I e, [ e Ak i
IR H RGP R . 3O TERALAE L, 32
AT B R (3240.5)°C, 15 B WAL AEE EE N80%
FAi. FRE24h A FHL(OPPO Reno Z [ 5 i 11 [
FEA) RIS M B K B B

2 #FR

21 EFEEKL
O FIAE St B9 ) 52 K OR J7 1238 8 52 L BE A 8
A SR BEAE N IE W 5265 I AL, H L2 RS BT

W 2472, PRI 52 R B £ O AE R B
B 570 I E 2 5 B, W ) . T ELIS Rk, B
THFIIN R AR B MG 7EOp e b, LLRIE ., £ 2
U ARG, 072 AR 2 7 I TR 29 K 77 i 6h LA Y
HISZRE IR . 5SS BT BURT, dnfal 34 W 32 K5 o 4
T EE M EE R I, W= AN A ) 52 6 DR AE 6 R AT
DAL %% 30 B9 35 52 NI, 10 AN 528 1 01 35 ) &7 T
Hge, R TRULA 2)e AR, ACSZIRIEEL T
103245 51, SR BS YR 7%, 7£(32+0.5)C T, WAk Ak
a7 R, BIET0%, BT N54d. AL RLR
(A8 2176l 940704—43776°C -h, P34 AFR BN
41472°C -h.

2.2 FEBRA BRI EARKE

7E(32+0.5) CIEEIFIL T, S5 7 A7 4K
P, R4 MERG R E WAL (R, BERG K/ TR R
1iE, ¥ B ERK IR E 2 19 HE . 1—7H LA
SR B . O NEE A Skl o Bk ; 1
8—19MATZLAJHE . DU, WH . Bl REESE
YE R0 JAARR -

23 HRLXEERESSH

F—HIOR1—3d) AR gy, WER AT
DA R e A2 52 B R B X

£ _HIGFk4d, BRI -A)  IREEETH L
— BT th N, A I I UG S5 44

£ =HA(1L5d, ERy 1 -B) UEE=€ FUKEPN
KA, I 2420.8 em A A I EIFA L22, i)
EARIEMW AT 0L, B RPEEE . OIFREEERE,
FF 6 IRk 30 .

S IOHEA(BF 1L 6d, BRI -C) I & AR K,
FARAONLS emE A . AR R F A, AR SK I
Bk ity 43 A0 R I P 25 O — A I 22, T R — A
HIEIR . PRI JE AR 4b Jk Hl 253048 22 45 #f A
RN, EREF IR oA EARARR, RN E —HR
Eb i 5 AL 22 FH A 20 (0 i o R4 PN 38 0 4 5 ok

C 39

e
==

1 TR ERERE

Fig. 1 Schematic diagram of shellless incubation operation
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Fig. 2 The egg yolk sinking of fertilized turtle eggs under light (A; 1 shows the position of egg yolk sinking) and the yolk of unfertilized

turtle eggs under light (B; and 1 shows the position of yolk suspension)
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OBSERVATION OF EMBRYONIC DEVELOPMENT OF THE ASIAN YELLOW
POUND TURTLE (MAUREMYS MUTICA) BASED ON SHELLLESS
INCUBATION

XU Hao-Yang"’, HONG Xiao-You', WEI Chen-Qing', LIU Yi-Hui', LI Wei', ZHU Xin-Ping' and LIU Xiao-Li'

(1. Key Laboratory of Tropical and Subtropical Fishery Resources Application and Cultivation, Ministry of Agriculture and Rural
Affairs, Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Shellless hatching technology has been widely used in the field of bird artificial hatching, but it is rarely re-
ported in reptiles. In this paper, the fertilized eggs of the Asian yellow pound turtle (Mauremys mutica) were used as the
material, the embryo development of Mauremys mutica was observed in vivo and the whole process of embryo deve-
lopment was recorded. When the incubation temperature is (32+0.5)°C, the incubation period is 54d on average. Under
the condition of shellless, without external water and oxygen, the embryos of Mauremys mutica can complete the whole
process of development and successfully hatch young turtles. According to the morphological characteristics and time
of embryonic development, the whole development process is divided into 19 stages. Stages 1—7 are based on the vas-
cular plexus of the yolk sac, the shape and beating of the heart as staging criteria; and the main staging criteria for
stages 8—19 are the head, limbs, back armor, color, and allantoic sac. This study demonstrates that the calcium source
of the egg shell is not essential for embryonic development of turtles. The water content of the egg itself can meet the
needs of the entire embryonic development process. Moreover, turtle embryos have extremely strong resistance to hypo-
xia. The successful application of shellless hatching technology in the observation of turtle embryo development shows
that it has a broad potential application prospect. Shellless hatching technology is expected to become a new ideal ex-
perimental model. Based on the simple and convenient operation methods, turtle embryo models can be mass-produced
for application in basic and applied scientific research fields.

Key words: Shellless hatching; Embryonic development; In vivo observation; Mauremys mutica
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A. 4d embryo; B. 5d embryo; C. 6d embryo; D. 7d embryo; E. 8d embryo; F. 9d embryo; G. 10d embryo; H. 11d embryo; (1) show vascular
plexus

FAR Il Plate II
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A. 12d embryo; B. 15d embryo; C. 16d embryo; D. 18d embryo; E. 20d embryo; F. 23d embryo; G. 25d embryo; H. 28d embryo

~

FEIRRIIL  Plate 111
A. WFK31d; B. 14633d; C. W#4k47d; D. 5%
A. 31d embryo; B. 33d embryo; C. 47d embryo; D. the hatching turtle
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