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Embryonic, larval and juvenile development of hybrid between
Schizothorax wangchiachii and Percocypris pingipingi
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Abstract: We observed the embryonic, larval and juvenile development of hybrid of Schizothorax wangchiachii and Percocypris
pingipingi via dry artificial reproduction, so as to provide basic data for cross breeding and variety selection. The results show that
the F, hybrid by S. wangchiachii (?) and P. pingipingi (3) embryos developed well at water temperature of (14.5+1.0) °C and pH of
8.10—8.81. The fertilization rate was 95.33%, and the hatching rate was 71.12%. The fertilized eggs were hatched within 144.33 h,
and the sum effective accumulative temperature was 2 092.79 h-°C. Under similar conditions, the embryos grew faster than the par-
ents, and the formation order of each organ was different from that of the parents. The larvae grew well, but the developmental speed
and growth rate were slower than those of the father. Under the same experimental conditions, the F; embryos of P. pingipingi () *
S. wangchiachi (3) were unable to develop normally, and the time required for development to the gastrula period was 51.25 h, and
the required accumulated temperature was 743.13 h- °C. The mortality rate of the end of the gastrointestine was 85.83%, and only 12

embryos hatched in the end with all larvae deformed. All larvae died after 3 d. The results show that it is feasible to cross between
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S. wangchiachii (9) and P. pingipingi (3).

Key words: Schizothorax wangchiachii; Percocypris pingipingi; hybrid; embryonic development; larvae and juveniles
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Tab.1 Embryonic development schedule of hybrid of S. wangchiachii and P. pingipingi

FABYE 4 (Q) <G (3) B (Q) <A (8)

S. wangchiachii (9) % P. pingipingi (?) x
JRRA % B i TR P. pingipingi (3) (DL) S. wangchiachii (3) (LD)
embryonic developmental stage developmental characteristics ) BUE/h-C ) FUE/h-C
Hif ] Hif ]
| accumulated | accumulated
time time
temperature temperature
NS HR B ARG SZHEINRIRIE, GHHIBN 0 0 0 0
fertilized egg period . BRI, TSR, SO .
WK I ER 45 min 10.88 1 h 1 min 14.79

MR AR R S S P IR Y A 3 h 35 min 51.77 3h 7 min 54.81
WAL R G Ao 243, R

B4R B 241 i Sy ML 4 ZEk 4 h 50 min 69.89 4h 11 min 60.76
cleavage period IVBIRFRANZL, R/ ML A4
441 g 1 - 5 h 44 min 83.09 4 h 47 min 69.31
) BRI, BRI/ ) )
SN LI - 6 h 30 min 94.25 5 h 44 min 83.09
164 YL, TERL 6441 7 h 53 min 114.41 6 h 39 min 96.43

RSB ) 1 O 55 i .4 N1
FER ARG, BN AINE, 2% 16 h 50 min 244.18 9 h 51 min 142.83

i YA i R, JEALIER, 4UHe AR
TR B HERR RN ﬁ*wgm - v 19 h 47 min 286.81 16 h 43 min 242.44
. AN
blastula period ey WREE RS SRR, S
S AR, IR o : o '
- PRRS T, 500 RE R — Bk , .
HERRREIH W 26 h 23 min 382.51 20 h 9 min 292.18
g
SR B SRR W2 TR 212 42 h 45 min 620.02 38 h 34 min 559.27
gastrula period Elp RSB, R T a2/ 49h53min 72341  42h28min  615.67
R W2 TR 2 3/4 53 h 3 min 769.23 51 h 15 min 743.13
BRI R o B LLESLIN ] JRGRET L, HEAR AT B 55h 19 min 802.14 - -
organogenesis period i R AT B , PRI, WAL
ganogenesSp UL L B - i 58hS0min  853.04 - -
A50] I
Hi 1 AL, BRBIE 61 h 15 min 888.13 - -

HAEH JVR AR HIS 28 f5 A0 1 B — %o B0 B0 2 - 68 h 37 min 997.99 - -
. R IR S e, IFLEA, IR
i # i - -
JRFLES A VK] 5 LR B o 72 h 15 min 1 047.63

WLRAR A, RS A Bish=Cl s 75 h 23 min 1093.16 - -

=281 BN S, TR TUNE, B 79 h 8 min 1147.39 - -

BRI IRGEPHBREIE . B R 96 h 4 min 1393.02 - -
HAM e, HAm2A/NG, AHA 101 h 16 min - 1468.27 - -
Pl Js 40 S HB5 U R AL B s 109h22min 1 586.01 - -

DA FRL O Y AT DL 2 R Y D A 116h 16min  1685.05 - _
ONETFRAE TS ), JRRS52~

L 58 Y-min” 121h22min 161472 - -
R B MR IRkEShnR, B SRR 139h59min  2029.71 - -
incubation period " NN R ) = LR o7 A )

A 144h20min 209279 - -

AR I 25 B
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K1 RZRE f(Q) < () WF, IRIGRE
L SZAEONI); 2. oKk, 3. IRRReteidl; 4.2 4niil; 5.4 40 6. 8 AN 7. 16 i, 8. RELARM; o FMFI; 10. Fhrrh
W 11 gERRell]; 12, RS 13 R R 14, JEA DT 1S pReiRI 16 LR BN 170 IRZET; 18 e, 19. IRFLEHA
W5 20 UAROVIA; 21 BEHH; 22, OAIBRUN; 23, B, 24, BLOE; 25 OBEFESY; 26, OB, 27. LTI,
28. M ARR=1 mm
Fig.1 Embryonic development of hybrid S. wangchiachii (Q)xP. pingiping (3)

1. fertilized egg; 2. swelling stage; 3. blastoderm stage; 4. 2-cell stage; 5. 4-cell stage; 6. 8-cell stage; 7. 16-cell stage; 8. multi-cell stage; 9. early-blas-

tula stage; 10. mid-blastula stage, 11. late-blastula stage; 12. early-gastrula stage; 13. mid-gastrula stage; 14. late-gastrula stage; 15. neurula stage;

16. muscle burl stage; 17. eye vesicle stage; 18. otocyst stage; 19. blastopore closing stage; 20. muscular contraction stage; 21. tailbud formed stage;

22. eye lens formed stage; 23. otolithes stage; 24. pericardiac coelom stage; 25. rudiment of heart stage; 26. heart-beating stage;

27. pre-hatching stage; 28. hatching stage; bar=1 mm

1 mm 1 mm
a

1 mm

I mm

C

Fl2 A (Q) <t (3) (F, {RHREE Bt
Fig.2 Yolk movement process of hybrid of S. wangchiachii (?) and P. pingipingi ()

2) frPHEfa A KAROL. WIWEATfa 4Kl (10.85+
0.21) mm, &K H (8.23£0.18) mm, HEE 17 K
frea 4Kl 16112043y mm, KA (11.19£0.36) mm,
S 105 R 2KH (56.74+0.53 mm), A1
H (45.87+0.67) mm, VAR B WS (K 4),
22 &R (Q) xERBEEE (O KBRES

BRI BADE A UM . . AT
BIK (14.5+1.0) C 54T, AR EERIER, K
H 2 F W T EE N 51 h 15 min, Fra iR N
743.13h-C (% 1),

221 HERWIZRET  RIZHKSEE, ZREUNELERIE,

YtEZ N 2.32 mm, RIGFFIRWOKIENK, ZHEE
1 h 1 min, ZAEOIROKIZIKBI R, HREAN
326 mm, M5 & H IS EEBRIA A AN 5 TE AR —8
222 EWRMZE  WIEBITFRET- AR £,
JF A A 85.83% MIIRIRBET, JRINZ R it
PR IR, PR B S S EURRAET,
AN 2 I R 1 B0 oA B SR TR (] S),
2t RIS , AR Z )k F IR AE 22K
BEiN 12 BHEE, HHBENfrasdime, 28
FELCO IS L Al iy AR B e A sl C (1 5),
HIE 3 d JRRIE A TRIET,
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K3 AR S () <R (3) MF, fUFEf AT
1. 1dfFfa; 2.2d 474 3.3 d17fh; 4.4d1Ffh; 5.5d1Ff; 6.6d{Ff; 7.7d1Ff; 8 8dfFfl; 9.9d4Ffh; 10.10dfF7f; 11.11d
frfa; 12.12d 1785 13,13 df7fa; 14, 14df7fa; 1515 dfFf; 16. 16 d 1745 17.17 df7fa; 18.45d {7 19.105 d fEfa; ARR=1 mm
Fig.3 Larvae and juveniles development of hybrid S. wangchiachii (Q)xP. pingipingi (3)
1. 1 d larvae; 2. 2 d larvae; 3. 3 d larvae; 4. 4 d larvae; 5. 5 d larvae; 6. 6 d larvae; 7. 7 d larvae; 8. 8 d larvae; 9. 9 d larvae; 10. 10 d larvae;
11.11 d larvae; 12. 12 d larvae; 13. 13 d larvae; 14. 14 d larvae; 15. 15 d larvae; 16. 16 d larvae; 17. 17 d larvae; 18. 45 d larvae;
19. 105 d juveniles; bar=1 mm

K2 EARESE (V) <88 (O) (FHRERFRHER
Tab.2 Larval and juvenile development schedule of hybrid of S. wangchiachii (?) and P. pingipingi (3)

1] FHIE 4K /mm K/ mm )52
time characteristic total length body length No. of picture
1K 17 day PRPEE SR, OPEEE S iR IEROR, ATBII R RERIR,
K/NZI1.96 mmx1.76 mm, kb SEORIN RS AL 11.36+0.26 8.47+0.31 [E3-1

30°, JEumiEERIR, fFAIGsiE, ZEMTFKE
#2K 2" day FTOR TR 5 LT Ie 245, DEEINES, ORA55 )

min ', CERE T LT G S AT 11.49+0.27 8.53+0.24 [£3-2

#3K 3" day HTOP 5L 29900, HRERINBLER O R 12.71£0.13 9.02+0.12 [#3-3

4K 4" day IRFRBEEA DL, IPEEARTE— 40/ 12.98+0.29 9.68+0.23 [&13-4
55K 5" day ORHEE R — %Hﬁiﬁ’mm Mg IR B, R

13.37+0.57 9.78+0.48 [#13-5

Ak, 248 omin'
56K 6" day ST DL 2T 1 Y3 3 14.1240.42 10.110.37 F3-6
H7K 7" day ﬁ%ﬁﬂjﬂﬂ‘iiﬁz%ﬁtﬂﬁ@? o= g IR TRy IREN

WEREA 7. 02475 Yomin” 14.41+0.36 10.28+0.44 [#]3-7
58K 8" day MSETE A, TEREELMIL, b ROURAMIE, 235 Womin| 14792059 10.490.61 P38
559K 9" day EFHUKARZ, 2997 Yomin ', 0285 Yomin | 15.04+0.64 10.52+0 41 [&]3-9
510K 10" day  WOBEFEOMIE, RS, SkTMTIREOENS, IR

B, OB RIE . 2105 Ymin” 15.09+0.68 10.54+0.52 [#3-10
UK N "day AU RREG S, R R 4-8 M E A 15.18+0.32 10.58+0.31 [&13-11
H12K 12" day  REBEAERL, Wk, @5 15.33+0.48 10.61£0.36 &3-12
413K 13" day %%E%Fﬁiﬁnzﬁl% BRI 2172 15.45+0.66 10.66+0.57 [£3-13
14K 14" day HEBE SN I, 298~144 15.85+0.61 10.820.48 [3-14
415K 15" day Eﬂﬁ-&?‘éw&é’am 15.95+0.72 11.07+0.57 [&3-15
16K 16"day  T5EEIHBI2~4ME & 16.020.57 11.13£0.46 F13-16
HI17K 17" day  GPEONEESS, REESBUALITIANN, Wit f ] Rk,

N 16.1140.43 11.19+0.36 FE3-17
45K 4s"day  WoE. FREE. T5EE. EE. IEEEEALAR O, KT

ORI HEAE ] 25.84+0.82 19.46+0.62 [%3-18
H5105K 105" day Wk CL A oG, 1F f‘K HRO, EHRKA6, CHEAR

e TRt T ) 0 56.74+0.53 45.87+0.67 [#3-19
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50
y=0.001 9x>+0.255 8x+11.187
40 | R=0.995 4

length

K /mm

30 |

20 +
»=0.001 8x>+0.189 8x+7.782 8

10 § R>=0.9927
0 L L L L L J
0 20 40 60 80 100 120
A Hd
days after hatching

K4 JzigdiE (@) < B (3) FFREMA: KIFEA
Fig.4 Growth index of larvae and juveniles of hybrid of
S. wangchiachii (?) and P. pingipingi (3)

3 e

3.1 EMHEE () =8 (3) B F, Bl R BT

R AR AT R EZE N R, 205
FIAEPIE (191) °C 40T WS S T G 5 7 1)
8] 101 h 40 min, LA 25275 (18.0£0.5) °C B
NRZE Y S R i % B E] 4 126 h 28 min, Tk
AP (15.020.7) °C I WS A 00 R G 2 75 IF 1] g
164 h; ZEMEFIAEOTE (1421) °C 400 MBI
ZU £ (NG % B ] D 254 h 40 min, B4R
TE 12.7~14.0 °C BHREE S 50 0 2 0 IR JiG & 7 1 ]
192 he FULATDL, SEYAEETLRIN, WoEA
WRHG & BT 52 % B RS AR, IR, &
B IR . AR (14.541.0) C 54T,
TNt (@) Bt (3) 19 Fy ARG & & )
14433 h, KB REMIER, 4238 F) ARG
R AT R S HEIE R T 4

B K BB, SRR X K BT
[] DA B 07 Ak 2% 1 19 22 55 45 S SO G & & B TRl Y
NGB

TEB L 0 (Schizopygopsis pylzovi)m] N
B4k (Clarias fuscus)” NEIR & 7 o B rh 454 5
FUM NIz g, MATRNE M (Q) <t (3) 1 F, AR
TEWRFLES P DIREE B2 ) SR iz 5l . PR A4NE
112 N 2 g IR R K R T A £
2, WNRBUER (Oxygymnocypris stewartii) . /N5
HE £ (S. parvus)® ., BEELE 1 (S. chongi)™ 45
PR AT B HE S ARE . XSRS A I S
S B T AnMa e IR A b HES LR DL 40 434k
MyEEE, HEMZe s Fy ARG & B BT SR AR AT
RSN RIS A G, (HONEHE S BT B R S
XTRNG KB B AILSIAG friE— 205

FAAANE 0 (Q) <At (2) 1) Fy ARG R & it
FEEEARA—Z, (HWAH A SR, JUHEAS
BREWE, SR 2UE 3 2L E S
FRE BT . IREEREAE, miHZese Fy AU
I ARG . H9e 5 LA S, WTRER TR
2RI IR NG % 7 BA HM RS B LR %
FEAAHIA]
32 EARES (P <8 () W F, (FHEL BT

FLBE 1 (@) <85 () /Y Fy AAOR R
B 2 O s s SR s R e, R DL R AR R4
M, AR, HAME SRCEREA L, 10
eI e ke It 17 d, HAREHN S5EK
FEROY T AR 1 FRTOR WA AU £
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Fig.5 Dead embryos and larvae of hybrid of P. pingipingi () and S. wangchiachii (3')

a. an unidentified mass appears outside the yolk; b. membrane of yolk rupture; yolk is leaking; c. pericardial swelling in the larvae;

d. the clavicularyolk is short; e. the body axis of fish bends; bar=1 mm
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