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Tab.1 Time sequence of embryonic development stage

in Schizothorax wangchiachii( Fang)
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1 :mature egg; 2:fertilized egg; 3:2-cell stage; 4:4-cell stage; 5:8-cell stage; 6:16-cell stage; 7:32-cell stage; 8:64-cell stage; 9 :morula stage;
10 early blastula stage; 11:middle blastula stage; 12 :late blastula stage; 13 ;early gastrula stage; 14 ; mid-gastrula stage; 15 :late gastrula stage; 16 :neu-
rula stage; 17:little yolk plug stage; 18 :blastopore closed stage; 19 :appearance of myomere stage; 20 :optic rudiment stage; 21 :optic vesicle stage; 22 :

appearance of eye lens; 23 ; tail bud stage; 24 : appearance of ear vesicle; 25 : muscular effect; 26 ; appearance of rudimental heart; 27 ; otolith formation;

28 ; olfactory sac formation; 29 : appearance of pectoral fin bud; 30 :heart beating; 31 :early hatching

Fig.1 Embryonic development of Schizothorax wangchiachii
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Fig.2 Larval development of Schizothorax wangchiachii

WIREAT-fa B RIR B, 00 Bk B ., 3 X6 A 85 Wb T
UL, 4K 8.7 mm  JTHTKG6. 15 mm, & ULIM4E 437,
IRER R AR A E AT, U5 AT B
JE R o WIEAT R KRS, 4 TR UK RE
(El2-1),

1 Higfrfa (18 22): 4K 9. 16 mm, AT K
6.35 mm, GPEEE S SR AR AT B R B B O
o g AR T R oA W 1IN 22 o W DX S )|
T

2 Higfrfa (E 2-3) : 2K 9.75 mm, LRI K
7.05 mm, SkFRFE IRERTT bi 2R A0 R, Sk T
WA DR B AR BB, IR b, Faie
e o

3 H A (F 24) 4K 10. 6 mm, IT K
7.35 mm, SKIGHF 4R H BEEE (6 AL BT, IR A (6 3% i
FhZz SENPLERS B8 F 4 M HRRESE, B
i 22 AT F 35 TIN5 , 52 B a e K IR M AL A

4 Higfrfa ([ 2-5) : 221K 10. 95 mm, ALH{K
7.55 mm, GPEERELE /N ARIRHAT AT 1/2 ARG AR
B, O g . Sk E B E 2 62z AR L] il
g 7BV 1110 p i S AR IR E N

5 Hidfrfa (F 2-6) : &K 11,65 mm, LT K
8.35 mm, BRECHEH 24/, AR AR, Sk TR
M EBER 2

6 Hidfrf (& 2-7): K 12.75 mm, T HTK
8.95 mm, FHEIF 4R 2 — Atk ) Bk, fa AR A
Fib, 2 P BNF KR, [ ) 8

7 HigAF (A 2-8) : 2K 13. 95 mm, LRI K
9.25 mm, fifg g 1 B, A7 07 K A A ) 2 is 2
Jo e e VA B B b P (AR [ R A

8 Hidfrfa (K 29) . 4K 14. 35 mm, T Fj K
8.45 mm, fEEEH I, A 70, B8 4G MY
sk . BT BE B, R 6 £ S Ak, RO TR L, L
FHE N Tr o



2015 4% 3 #

EWAE ERRE ARG E5T &R NEFHETE 81

9 Hifgfrfa (& 2-10) : 2K 15. 15 mm, LT K
8.85 mm, DPECHEIH S, BRI M AT L, AR RN B
JEE , e S T 0 H 2R

10 H it (K 2-11) : 2K 15,15 mm, LT
8.85 mm, FRHEIRNENE M FIE AL, FEAHES FRET & .
B, 1 KA AT I TR

11 ~15 H A fa (& 2-12 ~ B 2-16) : 11 H i
K 15.25 mm, AT Hj £ 8.95 mm; 12 H ¥ & K
15.35 mm, ATH{{9. 15 mm;13 H #41:15.55 mm,
ARG 9.25 mm; 11 ~ 13 H #4410 B 6E T 15 21,
HORER I i T 28 28 0, 8545 1 =514 Hig
4K 15.75 mm, AT B K 9.55 mm; 15 H # 2 K
15.85 mm, ILH[{:9. 65 mm;16 H ¥4 §K:15.90 mm,
HLRGO. 7 mm E6E D PL6E O, W BERR 20 ), 65
LN 2 &,

3 iFig

3.1 BAREESHMREELEIR

311 EEAFERE IRBIEARARESZ
USRS PR SN S R R A S S e S
A SRR A K IR B0 47 TRV BB A B 48
AT Be— e S DL L B IR DR Y A (HR
S BT IR H BT R 2] H T UL PR R
S0 Sl B A5 4 7 I3, ALy o ) o S 1
AN [ 2 WL AR O A A o R AN — 2, H B
TP AR AR TR o FENRIG & B i R v, 68 ik (IR
GR RORF U B, kw5

*
3.1.2 EMHIE &R s KA AR SRR MK

SO N A 5 5 1 2 (R KA R R,
1994) SEIFZNE 1 (H1 2248 45,2013 ) Mk, 5T
P A0 (R 55,2004 ) | 20 85 24t (BRAL 9 4,
2008) AT HREE (SR 77 45,2001 ) /)y, HLBE BRI
i (FB/NFY 55 ,2013) NRUR AR (Ve 2 55,2006) K.

FZVRNE B LT ) BT R 9 3] 2 i, 5 5% 1 U
i (RTEF,2004) /Y TR 2 J5 AT, HY
KA 2 R AR (L. T e 5557 MR
(R4 ,2004 ) FIAAHE BREL (5 55,2001 ) A, (H
5 HAA B R 2L R AR, BT R 2
Ziio WUARNAE R T iR Z )5, S5 AR
Jita (3B/NFE 45, 2013) s M (2 AR 4F,
2013) AR 0 (BRAL 5 55, 2008 ) A IF], 55 5F 1
PN (R AF,2004) (DY) R £ (FRIKFE RIS SR

A, 1994) B HURZUE 1 (2889855 2013) /N4
i (B 5%5,2006) AT G (527 45,2001 ) AKIH .
3.1.3 EAAE aF & X AESE HMREAY)
AT 4K 8.7 mm, 8 /NF 5 H 24 M 1) AT
(RTE5,2004 ) , 5001 2405 6 ( PRk 2 SR 2E,
1994) SUJSZE i ( H 224855 ,2013) FATR AR B ( 5
H4F,2001 ) Al
3.2 EAAEeANTEEIEEN

IKEE R 28 N T B R P ) B B, o
TR AR 10 ~15C xR 4 2 4 e I iR &
(35 BRI o R A S A 2t A v, I s 7 4 7K
I (AN Sk B0 ) o

) AT 0 ) B FE WO DL, B B R
FUERL, DA 48 i A7 f0 B BTG 3. %8 T 20 24
fa AN, R AT AR RS B R B B,
{EAFRE R AR /N WER BB R R 3 N G
A5 YK TR F1) A7 0305 AR IR s R AT i 2
B AR 2 e , v DA MR B INE AR AR 2 i
R,

2% 3Tk

R, BRAHG. 1989, AR LM IM]. duat Bl b
Piit :296 —297.

KUBRK B2, VP 3, 5. 2007. 4 45 24 18 fa A TS 5 ) 15
[J]. AKFE 27 (5) <31 - 32.

R, BT XIBRR, 252003, 4545 240 f0 I Ak 325 iR 10 B
e[ AFHl,23(3) 116 —17.

PR 2011, BPAE S ANNE f A AT R s [T ] B ARl
BHE, (5) 1321 -322.

ST, E, AL AF. 2004, 55 TR 4 4 i & B R
MR E [T]. R 2EBEA 4, 19(3) 2218 - 221.

PRAHE , B SR . 1994, 0 1| 45 f0 58 AR ) 2E ko (22) 1T
WEHE E B RS T]. Sl s4f, (4) . 1-7.

FR/NES BRI, R 5. 2013 38 BUKR G f IR AT 4
MEFSEKT]. R R¥%H,22(6):827 -
834.

HiZedl At R, 55 2013, SRR 28 fa ik fin & & 517
BRI R B MUIIT[)]. KAERSI4E,34(6) .76 -T8.

MALa, 575, FRBZ A, 2. 2008. 41 % %4 16 10 IR JIA 100 5 4T
R RE ] FEKRA,15(6) 1927 - 934.

Yz RARE, XIBR R, 4. 2006. /NS4 IR it K 7 1 L 5%
I KAk, 26 (1) :32 - 33.

S, Tk, 2540, 5. 2001, FAVEERIEI IR IG & B FIIRJE AT
R E ] FIRAOl K2z 4,23 (3) :276 - 279.

(HERB RIEK)



82 %364 % 3 KA A FEREXR 2015 £5 f

Embryonic and Early Larval Development of Schizothorax wangchiachii

ZUO Peng-xiang' , LI Guang-hua', LENG Yun', ZHANG Jian-bin', MIAO Xiang-jun',
WANG Zhi-fei', CUI Li-li' , LIANG Xiang', ZHONG Wen-wu', YIN Xiang®, HU Si-bo’

(1. Yunnan Academy of Fishery Sciences, Kunming 650111, P.R. China;
2. Construction administration bureaus of Longkaikou Hydropower Station, Huaneng Longkaikou

Hydroelectric Co. ,Ltd, Heqing 671505, P. R. China)

Abstract ; Schizothorax wangchiachii is one of the primary economic fish in the Jinsha River and its tributaries. The
species is also ecologically important and one of the indigenous fish listed in the artificial breeding and release pro-
gram for Longkaikou and Ahai hydropower stations on the middle Jinsha River. The potential for large-scale cultu-
ring of S. wangchiachii is indicated by high market demand and declining wild populations. However, little is pres-
ently known about embryonic and larval development of S. wangchiachii. In this study embryonic and early larval
stage S. wangchiachii, maintained under controlled laboratory conditions, were described and illustrated. On March
9, 2014, parental stock was selected from the breeding and release station at Longkaikou hydropower station and a
total of 67 860 zygotes were obtained by dry fertilization. The incubation of zygotes and the culture of yolk-sac lar-
vae were conducted in an incubator at constant water temperature (14 +1)°C and embryonic and larval develop-
ment were observed using a Nikon stereoscopic anatomical lens and recorded with a Nikon DS-Fil high-definition
camera. At least 30 zygotes were sampled once each hour during the first 48-hour zygote development phase and
then sampled once every two hours after that. Twenty larvae were sampled each day. Results show that mature and
fertilized eggs were demersal, weakly glutinous with abundant yolk. The average diameter of fertilized eggs was
2.36 mm and 3. 68 mm after swelling. Cleavage began at 6 h 30 min after fertilization at (14 +1)°C. Blastula,
gastrula and mid-gastrula stages occurred, respectively, at 20 h 55 min, 60 h 28 min and 70 h 4 min after fertiliza-
tion. The neurula stage occurred at 77 h 52 min and muscles were observed to shrink at 142 h after fertilization.
Heart pulsation began at 177 h 46 min and the newly hatched larvae were released from the membrane at 254 h
40 min after fertilization. Cumulative temperature was up to 3 565.3°C - h during the development process. The
average total length of newly hatched larvae was 8.7 mm. The pectoral fins, gills, mouth cavity, eye pigmentation,
blood vessels and other organs developed gradually from day 2 -9 after hatching. On day 10 after hatching, the lar-
vae reached 15.15 mm and initial swim bladder inflation began. Yolk-sac absorption was complete after day 10 and
the larvae could swim horizontally and began to search for food (rotifers were supplied). The development time se-
quence and morphological characteristics of Schizothorax wangchiachii development from zygote to yolk-sac larvae
presented here will lay a theoretical foundation for industrial breeding of S. wangchiachii.

Key Words: Schizothorax wangchiachii; embryonic development; yolk-sac larval development



