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Abstract: The Wangchiachii’s schizothoracin (Schizothorax wangchiachii), an important economic fish, is
mainly distributed in southwest river system of China, and its wild resource is gradually decreasing in recent
years, due to over-fishing and water conservancy project. In order to protect the species, hatchery-produced

juvenile release program has been implemented in China, and some basic research has been carried out
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simultaneously. The paper is mainly focused on the morphological development of embryos and yolk-sac
larvae of Yalong river Wangchiachii’s schizothoracin, and then the data were compared to those of the Jinsha
river counterparts, in order to understand the early life of Wangchiachii’s schizothoracin from different living
environments. The mature Yalong river Wangchiachii’s schizothoracin, reared in Fish Breeding and Releasing
Station of Jinping-Guandi Hydropower Plants, were used for artificial propagation in this study. The fertilized
eggs were hatched in Yushchenko incubator with water temperature of 14 % 1°C. The morphological
development of embryos and yolk-sac larvae was described and photographed with stereoscopic anatomical
microscopy, by randomly selecting 30 embryos and 10 larvae every time, respectively. The biological data of
larvae were measured with vernier caliper. Photoshop CS4 was used for photogragh processing and the Excell
software was used for data processing. The results showed that the Yalong river Wangchiachii’s
schizothoracin larvae hatched 181 h after fertilization, and the accumulative temperature was 2 539.98 h°C.
The time course of Wangchiachii’s schizothoracin embryo development was shown Table 1 and the
morphological development of embryos was shown in Fig. 1. The average total length (TL) of newly hatched
larvae was 11.36 +0.22 mm, and the TL was 15.64 £0.59 mm when the yolk-sac was absorbed thoroughly.
The larvae growth data and morphological development data were shown in Table 2 and Fig. 2, respectively.
The conclusion was that the early life stage of Yalong river Wangchiachii’s schizothoracin was basically the

same with that of Jin-sha river counterparts, but some characteristics such as egg diameter and hatch time

were different, which may be due to the difference in their living environments.

Key words: Schizothorax wangchiachii; Embryo; Yolk-sac larvae; Morphological development

FHZn %44 (Schizothorax wangchiachii)
J& % R} Cyprinidae ) % i 1 W F
(Schizothoracinae) &g )E, FEHMmE
T MEEVL. VTR AR, UEAEE.
B, X EENET AR CTHE
1994), SR, Svbil bk 2 vk (i@ T Al
PRI I AL BERRRE , BELAS T 8 S 16 23 A RISz »
FEATRE SIS SUR R R R K (5K
Wk 2014) . 4T, RIZRIE AN Tk (hx
%5 2003) AN LEAH (UlEkR%% 2007,
AR 2014) HHUASRLD, 7RI T
BT IR G AT S 2015),
(ERERTISAE SOV THTES RN E ZARETiE S
AN CAERT, 106 T AN R ARG 7K R A 22 S
X} R 20 4 I8 e AE AR S B R R T AT
e, AR WARE. STk, AW LIS
VLRI R 0 R SR 5, AR M S LR iR A B
R IE AR B WA F, P T AL
MMt BN AT AR K, RIS CA TR

Wb IL R ARG A R RE s Hes
2015) HEATRFLLEL, B AERWIHES T AT
J o ARG SR B B A, R
BTN AR B R LS K
1 MR EHE
11 FORBRIE

TG fr o £ T 2012429 ~ 10 AR A4
PR 1) T N A N = I 1 b B P A T =
7K FL ik e SR TR R PR TR K i, 2015 4
2 J1 26 H, Pkik 10 J& e b i MEPE SR AN
15 FEMEAE W] S A RETE SR AT, ME AR — O A A
kAR (pituitary gland, PG) (3 mg/kg) F
e B AR AR R BT R A, Cluteinizing
hormone-releasing hormone-A;, LHRH-A;)
(12 pg/kg), VR~ 254 20 h J5 MERESE AIE
BRIEY, N LAVEBN, SRS O N AR Sk
Kibs ke
12 RO e



2 34 HYERESE: MV AR I A O s A A KBS KT

* 255 -

2K G 9 A R O B AT 5% 5 A U ST R
teas Gedl, MBUAAREMN, RsFh 24 m x
0.8 m x1.2m) WIT, MENEHFKLIERS
R PR RSB AR AR, JERk
A FIERGE (MNER ek R A
7] RMRB-25KT-2D), b /KiRIRFFAE (14 +
1 C, WMaKE Z 5 e s TFaa i bR sE oY .
frfa B 5 , i3 REEREEKTE A (17 £1) C.
SEWEVERELRER A, By 1L PR JE
1.3 AT AR RS R NE

F Olympus SZ61 ARSI B X A1 G
WORAT AT SN I, BRI B ML IE 528
GUAMTA, oy A>T 30 KR 10 B, il
S TEASFRAE AR BRI, R B[R] DL
70%LA BN Z R E B BOAHE . FERS R R O

HopE T HARHIA R A, K5EE 0.02 mm, il
Y 0~ 200 mm) WIEIIAFIfFAAeK, Sk
Ko MUK, EAT MR R MS-222
JBE . JT Photoshop CS4 At AbF A JiG Fi 5R 3
PPl F, F Excel BAEGTHT o 3Lt AE
WIEERR . WG R B & IR IR IR S K
A B ) 55 7K i ) A o

2 #R

21 MRERESYBRE ARG

WP E G K B A, BIMNRE
R i e I E N 917 NN Y 7] N
oI BB TS S 7 ANB B 27 AN (GR
1, B D), 7EKE (14+1) CEUHFR, WM
2N B 21 A0 H B g I 181 h, Fi 2539.98 h'C,

®1 HINEERRERENF

Table 1l Time table of Wangchiachii's schizothoracin embryo development

O Kl C SRR N FESE I ] Bl (h 'C) I
Development stage Water Tlmg aﬁer Time duration Accumulative Plate
temperature fertilization temperature

%500 Fertilized egg 14 0h0min 0 0 —
R BT Blastdisc stage 14 41 10 min 4h 10 min 58.33 la
2 4l 2-cell stage 14 4 h 54 min 44 min 10.27 1b
4 41 a9 4-cell stage 14 6h 9 min 1 h 15 min 17.50 1c
8 41w Y] 8-cell stage 14 7 h 41 min 1h 32 min 21.47 1d
16 413l 16-cell stage 14 9h 28 min 1 h 47 min 24.97 1le
32 4iJfuth 32-cell stage 14 10 h 30 min 1 h2min 14.47 1f
64 41 /iu1Y] 64-cell stage 14 13h 2 h 30 min 35.00 1g
Z 41 ffu Y Morula stage 14 14 h 13 min 1h 13 min 17.03 1h
FER I Early blastula stage 15 20 h 30 min 6 h 17 min 94.25 1
I ] Mid- blastula stage 15 23h 41 min 3 h 11 min 47.75 1j
HELNEIY] Late blastula stage 14 29 h 20 min 5h 39 min 79.10 1k
J 7 5391 Early gastrula stage 14 36 h 30 min 7 h 10 min 100.33 1
J iz 3] Mid-gastrula stage 13 40 h 20 min 3 h 50 min 49.83 im
J e ) Late gastrula stage 14 47 h 33 min 7h 13 min 101.03 1n
#1223 Neural embryo formation 14 50 h 20 min 2 h 47 min 38.97 10
Ji&FLF P11 Blastopore formation 14 55 h 19 min 4 h 59 min 69.77 1p
VAT BRI Metameres appearance 14 58 h 10 min 2 h 51 min 39.90 1q
AR %L I Optic primordium appearance 13 63 h 40 min 5 h 30 min 71.50 —
AR %¢ P Eye sac formation 14 67 h 19 min 3 h 39 min 51.10 1r
T 5% H LY Ear vesicle present 15 73 h 10 min 5h 51 min 87.75 1s
JZ2£1Y] Caudal bud appearance 14 79 h 50 min 6 h 40 min 93.33 1t
VLA 2% 35 Muscular effect 14 81 h 20 min 1h 30 min 21.00 1u
A H I Lens appearance 14 87 h 7 min 5 h 47 min 80.97 v
H A7 JE K Otolith formation 14 96 h 30 min 9 h 23 min 131.37 1w
LBk Heart beating 14 102h 5 h 30 min 77.00 1x
HUB] Hatching 14 181 h 79h 1 106.00 —
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Fig. 1 Embryo development of Wangchiachii’s schizothoracin
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a. Blastdisc stage; b. 2-cell stage; c. 4-cell stage; d. 8-cell stage; e. 16-cell stage; f. 32-cell stage; g. 64-cell stage; h. Morula stage; i. Early blastula

stage; j. Mid- blastula stage; k. Late blastula stage; I. Early gastrula stage; m. Mid-gastrula stage; n. Late gastrula stage; o. Neural embryo
formation; p. Blastopore formation; q. Metameres appearance; r. Eye sac formation; s. Ear vesicle present; t. Caudal bud appearance; u. Muscular

effect; v. Lens appearance; w. Otolith formation; x. Heart beating.

Horh 52 K5 UNFERS 4 h 10 min, F3E 58.33 h'C, PR A 221.1 h'CH1 251.19 h°C, #P& ik
YIZLHARERS 9 h 3 min, U 14071 h'C, R FEWS 7 h 46 min, FUE 108.73h°C, 285 b
AR5 BA 45 SUFERS 15 h 7 min. 18 h 13 min, FEI5F 46 h 51 min, U 653.92 h'C, HiFHIFE



2 34 EBES

LRI IR S A O S AT K S R - 257 -

i 79 h, A 1106.00 h'C,
22 MERELRE

RS EEME ZHRINETE, Rk,
gE4% (2.70 £0.02) mm. EK-AEFS R,
30min 5 78 43 WK, WK JE B 48 (368
0.02) mm. X5 4 h 10 min, J5iAd FeEd
GNF B, TERER IR (K 1a).

SREURT B A2K5)5 4 h 54 min 7EFEIREL
FIFAR AR, TR AN TR [ R 7 2
Bk (E 1b), 6 h 9 min 7E 5 5 24501 H 7 )3k
175 2 IR, B4 NS RN HER (]
1c). 7 h 41 min HHAT5S 3 RO, B 8 A
YA (&) 1d), 9 h 28 min JTUAHS 4 YRIPEL,
T % 16 ANEIZIk (& 1e). 10 h 30 min A1 13 h
i) 23 I HEAT 575 5 FNES 6 IR OP R, B % 32 4 i (14
1) F164 4if (K 1g), a4 fe Ak
5354, 140 13 min B2 400, 7EMRBLALTE ik
ZIZHA BRSO (E 1h).

B 4o, MRS
S/ SR, 5285 20 h 30 min 7E 5
EAE Wi A5 A TR A ONE AN % ST AN 41
WICE 1D, 2 Ja R E 401 R 3, 23 h 41 min
TR B IRENG T OR g |, R IEHE
(K 1)) 29h 20 min 52 FLUREEHEL) 1/3,
R0 T A RPE N R AR (& 1.

JEIAIERE  52K5)5 36 h 30 min BB A E
HEN Rl R, R 240N s gk 1/2, Ik
B GMIE, SWEUPIR, WHIER (& 1D,
40 h 20 min JIR 240 fa 4k 2L F 10 0N s 5E 2 2/3,
TR E AT RN, BRI E =
TEM IR RS, W& L, AR B N
] (& 1m). 47 h 33 min 43 T4 3/4, IR
PRAETE AT L (B 1),

PRI A2 K55 50 h 20 min, FEJEZ 41
Ji AL OE B HE 4/5 I, #REE 1 IR RO B AR,
BEIS R G A 22 B A4 T B (B 10D 55 h 19 min
W2 e AR O s R, LB, IR T
FER, BT O (B 1p).

HRERERME  52HF)5 58 h 10 min 7fEiF

RS I 1~ 3 0L, SkBBERD, Mxifd oy
NTTS L JE =R (B 1. HREE (& 10
Fr e (B 1s) 43l T52HK5 55 67 h 19 min i
73 h 10 min HBL, EHESEKAMEERR, B
10 ~ 12 %o 79 h 50 min &2 TF4hii 25 50 3 4,
IRFEZWA R (& 1t , 81 h 20 min L1 26 ~
29 X, JFERWcAE, WA S ~ 6 (K/min, It
FEE e R (B 1w o 87 h 7 min IR ik
HEIL, i O R SR IR Vi I
K (& 1v) . 96 h 30 min WFErf ik 2 W H-A,
JEAK RSN EZD () 1w) 5 102 h A WO
TR ERHR A T U7 5 BN AR [ 7, AR
#Hzh (H O .

WREE 2RSS 181 h, JWRAARLE B P 54
BRI H o BIRAT (O AARIE B, DN
PR, KR
23 BEEFANKELRE

W5 BN A RHE L 20 #)EAF £
RN, TS Sk, LY 46 ~ 48 X,
855 455, MR, FFRARIGER, Mt
i) 468 8 ZE B P TS, AN B, R
74 ~ 76 &/min.

1 Higfrfaeg s 3L e, 2RE; Rk
BOREEZ, GPRBENTRIER bk 5 B2 4 K
Wi 685 baf /b fipRagee , 2 Hi
A I URSKR A OB T, (Rl Il S YRAL
s B85 L 4 ~ 5 KRERIRAE AL, P06 55
A . 3 HdArm s ik 2 KR 4
H A7 G ahae Jyigoe; 6RaG4AMEHE G2 4
X Ab, 5 Hidfr N 2 KR We
TS SE AT HH PRI B R8T 75 5 RHER s 0 I 1
AR B B ARG . 6 HI At s —
FHI, BREREIR, fF AR RS,
FEARSERE T 4 R ILEE S, i BUIE, LT B
AHRFCNEY . 7 HERFAGETEA A BT
BEREC, BARKE; SUEFRNE— 4. 8 H
AT IS EAE ST AR BB, 9 H A7 faon i3
FEARTRTE A o
24 IEBEFAERNAEK



» 258 -

g

Y2 2%% Chinese Journal of Zoology 51 %

2 FEANEANARFANPERE

Fig. 2 Morphological development of yolk-sac larvae of Wangchiachii’s schizothoracin

a. VI b i 1d; ¢ Hi2d; d HBE3ds e tifi4d; f IS5 d; g B 6d: h. HBI7d. 454 2.0 mm.

a. Newly hatched larvae; b. 1 day post hatching; c. 2 days post hatching; d. 3 days post hatching; e. 4 days post hatching; f. 5 days post hatching;

g. 6 days post hatching; h. 7 days post hatching. Bar = 2.0 mm.
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Table 2 Variation in total length and body proportion during post-embryonic development of

Wangchiachii’s schizothoracin

4K Total length

H# Sk k NSRS
Days post hatching *F-¥J Average HAKZE (mmid) Head length/ Postanal length/

(mm) Growth rate total length total length
0 11.04 £0.11 0.23 +0.01 0.26 +0.01
1 11.36 +0.22 0.32 0.22 +0.02 0.27 +0.03
2 11.93 +0.38 0.57 0.19 +0.01 0.27 +0.02
3 12.60 +0.28 0.67 0.19 +0.01 0.27 +£0.01
4 13.31 +0.34 0.71 0.18 +0.01 0.29 +0.01
5 14.06 £0.31 0.75 0.18 +0.01 0.31+0.02
6 14.68 £0.41 0.62 0.17 +0.01 0.31+0.03
7 15.15 +0.30 0.47 0.17 +0.02 0.32 +0.01
8 15.39 +0.41 0.24 0.17 +0.02 0.32 +0.01
9 15.64 +0.59 0.25 0.17 +0.01 0.32+0.01
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