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Tab.1 Time sequence of Sinibrama taeniatus
embryonic development
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(1) Multicellular; (2) Early blastula; (3) Mid blastula; (4) Late
blastula; (5)Early gastrula; (6) Mid gastrula; (7)Late gastrula; (8)
Neurula; (9) Closure of blastopore; (10) Appearance of myomere;
(11) Optic vesicle; (12) Appearance of notochord; (13) Tail bud;
(14) Appearance of caudal fin; (15) Muscularcontraction; (16) Heart
rudiment; (17) Appearance of otolithes; (18) Heart pulsation; (19)

Hatching
Plate |  Pictures showing the embryonic development
of S. taeniatus
3 itig

31 MR EEREaXNERREESR

VU 1] A fi 52 8 B0 5 IR, v B, DLk, R R
RIAT s RGP, 5 R G 2R R B — E Ay LR
ZFMEGR 2), ZAFINIE K IR, 2% WL oK
2 B i B Jo B R A 90 K 5 D7 R e B o G L
(7] S £14 22 ol £ 28 A AR T 5 R 7 A O )
i ] 15 70 55 52 05 B Bl K B T A . B OR A B
JEV B, B 375 B ST ORG A DX 50) o 3 300 i B A A
IR AN G — (JE =, 2006) . P 1] 4 i 1) B9 7 fif Rk
e T /NEL O, A R T 0 R 9 e P O AR i



2019 % 6 HA

FHEZE, WG ELE

109

R H JEL A 5 (81 45 L 2005) | T 418118 1 B R 3 4T
71 BRI 1, 2009) , /N T fiF1 T Fr) % L WA S W 1 ()
FHAF ,2012) LA K S0 B 1) 2 J5 B (FE =, 2006) FTRR
TR (B AN 55, 2012) . DU 1] 4 filg (1) B9 5% LA

P B0 L HE R T oK ™ i RE A L K A ) A
b AR S RV IR R ¥ 22 DR K U i L T DL DY
JI At 1477 B 5 3 B A P J5 5 A S BRI 2 AT AR
WU KR .

F2 MEHSHTNEEBREELER

Tab.2  Comparison of embryonic development between S. taeniatus and Culterinae fishes
& i S HAR / mm WAL IR/ C BEALIFIE] /h s min - ARORR/C « h frfa kK /mm
=i i 1.30 25.0~27.0 26 1 30 689.0 4.20~4.50
- i 1.30 22.0~24.5 29 : 00 674.3 4.30
JEL 5 i 1.64 22.5~23.8 42 : 50 991.6 4.80
141 3k i 1.37 20.0~22.0 39 : 10 822.5 3.44
BURAR BRI 21 R 1.20 24.5 50 : 00 1225.0 4.10
fif] LI R i 4.75 26.8 22+ 30 603.0 3.98
A fifg Y 1] 4 B 2.11 22.0 42+ 21 931.7 2.91
3.2 MN%EHMEBREENEMEER S % 3w
DU J1| 4E Bl 5265 B 1) 43 24 59 Z2 0% K R B fa 2% T HiAHE 1994, DU 1] 1285 LM A - DO 1 BE 27 12 R R
199 - 200.

A A ] (R ¥ 45, 2012) 5 555 IR O & fe il 1) 5 )& £
KRB B — B0 OB L A5, 2017, T AR 4y
LU B TG T R 8 3 Lk B B By
Sy SRR 7 A B A 5 E R ) 22 S e L DO 1| A il
IR & B WA H B RS, & & & 0 Bty Fl
FLAN P AA 22 5 IR AL B PR 00 A 3 AN 2R 47 Pl B
AERE Bsf (1] 42 637 O B4R 55, 1999) | HAT 3k B (1 2% 55
2018) . = At (PR 2855, 1989) T I, b IR T R 7E UL
PRON W 22 i . O R AR R R R A e R (R
2015) IR 41 T RE (& SR8 B3O8 VB8
B B AE, ARE b, WG & F 2 B S, B
R BRI 00 o T a8 FH 1 BB o a3 o )
F7 AR T P R B B RS L O T SRR T AN
. Fip I U0 B S 0 M R B A RS R N
TEFMHXRBHEE.

Fi 5T AE . i I AR R W IR G & B 1
1% (Bobe & Labbe,2010); 5H AR E AL, =
fiff (BRI A21.30 mm, AL B 689.0°C « h) . fifj (B 42
1.30 mm, 674.3°C « h), A1 3k ) (P 42 1.37 mm,
822.5°C « h) Yy BY 42 ¥ /N T U )I| A& fig CBP 4R
2.11 mm,931.7°C « h), [F] B 005 Ak 3 J5E T 75 FH U
HB/IN T DU A Sl 33X 55 TN B A SR — 2, (H R A 5
(BP421.64 mm, 991.6°C « h) . 2B T 20 fif) (P 42
1.20 mm,1 225.0°C « h) Jif 7 9% 4k BRI 20 5 F 1 1|
Aot . R A] DL R AR AR LAY S R, £ B0 A R/
IR — € HIG & E M B AEAEOC, AT Rg ik A2 R 25 |
VA K TSR Z R R S

TR A Ut L A 4 RN I L 4 L 2017, o [ i) S B £ % 5 A% & R
PERF ST E LT ). 10 A TS K 24 2441k . 45(4) . 79 - 86.
s i R 2 Sl , 25,2016, 0R VT JE 1L BE Y 1| 4 i 4F % 5

ARLDD mnshyy,35(1):78 - 83.

MOk 28, 7 A BT, 45,1989, = A1 B A T 5 ARG K
BT KA, (2):28 - 31.

XU FHBH L &) 706 L 5k e L 55 L 2012, 24 B I S8 Mg A IR AR A A1 £
RE WL RIRA K224 ,43(3) :110 - 116.

JE 2 ,2006. 4 R BRI RS & B 5 R8T o 1k 0 B g
[D]. EPE. VR R 23 - 24.

T3S AR R L HE WL, 1999 W7 IR G B9 & B LT, WA Rk,
11(1):70 - 74.

F B L B 2 SCHE . 2005, 56 N T 9% 5 0 7 R iR
REMEET]. KAEEY M ,29(2) 130 - 136.

RIS TRABAH 1% L 45, 2012, L B M Il 0 iR I R AT R B
WFFE LI, I RE UV K 2 2 4 CH AR B R .40 (1) £ 125
-129.

PR R VAR B L 45,2015, K R BEIR G R B R0 4 W5
[J]. 4B ,37(6) 1441 — 446,

YR A AT B35 8 = e, 4, 2012, BT % 8RR I & & F 9T
L], il el A= 5 4, 31(2) 1140 — 144,

B AR B, 2009, BB I LTS G R B ST ], TR A
Ar B2, (6) :127 — 130,

T 05 Ml BE S L 2, 2018, M Sk 5 B IR I & F 5 OWEE O AR
ALT]. VA0 e VI K 2 2 4, 46 (1) 189 — 94,

KRB, 1996. 3 IR R 22 LM 35 B« Ll AR BL 2 R i At
143 - 158.

Bobe J, Labbe C, 2010. Egg and sperm quality in fish[]J].
General and Comparative Endocrinology, 165(3):535 —
548.

(FTHERHE 7 AE)



110 E40% % 6 XK EASFREZX 2019 4 11 A

&

Embryonic Development of Sinibrama taeniatus

LI Qing-zhi', LI Hua', CHEN Yan-lin', ZHANG Hong-wei*, YANG Huan-chao',
HUANG Jin’, DENG Xu-yan', DU Jun'

(1.The Fishery Institute of the Sichuan Academy of Agricultural Sciences,
Chengdu 611731,P.R.China;
2. Wuhan Sinoeco Ecological Science & Technology CO., LTD, Wuhan 430000,P.R.China;
3.The China Sinohydro Corpora on Shengda Sinohydro CO., LTD, Leshan 614000,P.R.China;
4.Power China Hydropower Development Group CO., LTD, Chengdu 610000,P.R.China)

Abstract: Sinibrama taeniatus is a small fish endemic to the upper reaches of the Yangtze River. In recent
years, wild populations of S. taeniatus have declined sharply as a result of cascaded hydropower stations,
sand excavation, over fishing and environment pollution. In this study, the embryonic development of
S. taeniatus under controlled laboratory conditions was described and illustrated. Parental stock was col-
lected in the lower reaches of Dadu River in May 2014 and pond reared. In late August 2016, 90 females
[(16.282£0.62) cm, (60.40%7.83) g | and 30 males [ (13.9040.64) cm, (31.934+3.77) g] were treated
with oxytocin to induce spawning. Zygotes were obtained by dry fertilization and incubated under slowly
running water at 22.3 - 23.0°C and adequate dissolved oxygen. A stereoscopic microscope was used to ob-
serve and record embryonic development from fertilization to larval release from the membrane. Results
showed that the gonads of S. taeniatus matured during pond domestication and artificial reproduction could
be carried out. The fertilized eggs were ovate and yellow, demersal and weakly glutinous, with an average
diameter of (2.11420.04) mm and average perivitelline space of (0.72£0.01) mm after swelling. The en-
tire embryonic development period was 42 h 21 min at (22.0%0.7)Cand the maximum cumulative temper-
ature was 931.7°C « h. The embryonic development process consisted of seven stages: fertilized egg, cleav-
age, blastula, gastrula, neurula, organ development and the release of newly hatched larvae from the
membrane. The newly hatched larva were (2.9120.05) mm, had 24 sarcomeres and blood circulation and
heart pulsation began. The eyes of the larvae were pale black and the head was perpendicular to the body.
The larvae reposed at the bottom of the water and displayed weak activity. The embryonic development of
S. taeniatus was highly similar to that of its closest Megalobrama relatives. This study provides basic in-
formation for large-scale artificial breeding of S. taeniatus as well as resource protection and utilization of
species endemic to the Yangtze River.

Key words: Sinibrama taeniatus; embryonic development; artificial fertilization



