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(1. R K% s RHEF B, K 4007165 2. PR K% 5% BRI K /= 5, B K 402460)

HE: o A T BN BT E (Schizothorax chongi) MEARFII BT AN A B IRBIMIT T EEWNE. £/KE 17+
D CF, ERREE TR 124 h G AT, 07 H 9 d BT B IR T FFAAT0F: SN 00 21 W40 HE I BT 5 22 1) P 3 ARR R
2108.00 h« C. AR4EXSHEFREE LI R F I LS X AT IER S 550, BB K E 78 20 SR SRR
PN R G IEHE 2 IR HAFIRE B BUA 6 AN B, 3L 25 MR E RS, #d T & R R RN E . 07 RI, FERE &
TEFR e, A 85 M REAG AT R B IR BRI, 5 B R TE LA 28R 48 LS TN HA 2+ (Lo Bk AT I A 2 157 B 1K) R 18 B PR 1) 2%
PESEC, TR — AN DU AH ] 1) Y 2 AR i 2 IEAR R & 1R & BB FRSE IR U S [R), R i B A R BRI AR (b By

k. [ PEAFERE 2008, 15(6) : 927-934]

KER: MG AE, BIRKT: WHREBTAERT
HFESZS: Q959 XERERIRAD: A

MEZRE & (Schizothorax chongi ) F J& 1 £}
(Cyprinidae) , I 1V £} (Schizothoracinae) , {&#5
R, SRR Al R AR JAR A TP E T
U VPV IR R PE T AL R ST RS
KA, 2 X ) 44 o 2R, R v [ R R A
Kt g2k, MIEA T RaRE ST RAH 1
J& 97 Fh, R E A L4E 70 KFh. BRHIEA TR
R PR IG FI AR B BT TR IE M A 2, B ANY
TR R RESE U I 1 B4R (S, kozloud) L R EE 4
e B3 B A (Gymnocypris przewalskii) « 5%
H o W MRt (S, prenanti) %R i 1
(G. potanini) \¥s 7% ' Xp /N FWE 1 (S. parvus)
FAESCHIET . 238 1E 2005-2006 % A THIF% M 4H
i NG b AT N DB, R0 RS A R
R B AT THEIT, B A8 iz i B el A 2 it
AR S BRL, o N T EEAFRHE A F=R t5 7%

1 #MREEE

1.1 #HREER

o1 i 2 1T 6 5 £ H ) EEER T & o LD TR AR R A
HIRATFEEY. 2006 % 3-5 A, RABEFT,
TR R BRI 40 R Tk, B THREY
(I K AL AE R k. AR BEALRAE 10 44, 3t

W B EA: 2007-01-23; 11T HH#H: 2007-04-23.
EELWME: ERTHEARRZEETME (KJ050211).

XEHRS: 1005-8737-(2008) 06~ 0927-08

SZAEON 1000 Fi, 37 B 78 58 AR VLR AE L Z oK A
REFKIRTRE, BRI SE5 =
1.2 LEAHE

S = P 52 RS B AE 30 000 mL B R TR
F# KISk, 78/, 2 B K RN 000, FEH 25 R
B KB EEHIE (17£1) 'C. 7E Olympus BX-51 X{
H SIS T RITE R IEE N, RS %
SR [7-81 B ek BT R EM BRI, B
KB W Bk BRI R B R R o T B A
RSO B E AN DT 30 KL, A AT 10 B,
i 70% DL Bk B BEAS BN K B B
(P FC BRI TR, 3224 45 A I 1 1) S LR A A R 5 ) 2
RS A EAE . AE 55 3 AL 1 5P ) 4 K W %2 3
R, AR 2E SR KIEL A 6 I AR (R 46 AH DS 50 8, LA
EEE R WEFINT Lo #r . BRI IR B
F BB RRE = SRR B G R B A X KR

2 ERESH

2.1 HMRBEEEMEEZRREMAERE

ME 1 ATLEH, K (17£1) C&4H4F, 40
ik S £ VA i A2 G B B4k L IS T B 124 b, Forp
SZ K& B0 3B 2 h 30 min, P24 BAFERT 9 h 30 min, 22
WESAAERT 7 h 20 min, JE #8124 17 h 40 min, # 4 ik

EE /A PRl (1981-), 5B, ZE im0 9T 4 , 2GR a4 &3 £ L BFFT . E-mail: ligiangchen1981@126.com

EINAEE: XN | E-mail: zhsm22@163.com

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn


mailto:liqiangchen1981@126.com
mailto:zhsm22@163.com
http://www.fineprint.com.cn

928 O KR

5%

125 11 h 50 min, #5 5 BB FE 75 h 10 min (A
FIRERE ) o 2R BB AL H B BT 75 221
FRIE A I 37 2 108.00 h « °C, HoH 28 B 2 R 01 BT 75 A0
HE L, 9 1277.83h«C, L FUE A 60.62%; H
UM R A JE IR 30033 he °C, 7 14.25%; #HZ)IE
#1201.17h « °C, 7 9.54%; B 161.50h « 'C, fy
7.66%; NI 124.67h °'C, 5 5.91%; 2 K5 UR M Bt
BN, HFEF 42500« °CL 5 2.02%. MEFRE 0
KRR SZ RS B0, 7 KR 10.4~22.8 CHIZAE T,

TR FEEL 120 h R4 H IR, B2 7 180 h,
2.2 HRRE R EHHARITE BHE

o figk 34 NI 0 1) O O PO, R ZA T B 2 | T,
THRKEMIF 2R ESESENE. PENA
2.6~3.0 mm, 7F W /K 5 2 h 5P 383 B2 ik, R 4% A8 4
3.4~4.1 mm, ¥4 3.8 mm. MR E Al N2k
UEREINCIE L3 i 47 I 91770 91 R R 2 19 A=
TERH 6 AP B, 3L 25 MR B, AR E
FAYARF AEE BT 7 (AR (] 3% 1

R HASREEMEREFTHER

Tab.l Embryonic development of Schizothorax chongi h-min
SN
B A SRS i
Development stage Time after Appearance character Plate
fertilization
IR £ A Blastodisk stage 2-30 JE A AR YR BN F BB AR T T AR R VR, VR A 1
2 4L HA 2-cell stage 530  WRELAE 2 ANKRAMEFR TR 2
4 AL 4-cell stage 6-0 giﬁﬁﬁ%?&%%?@'ﬁ%*ﬁﬁﬁfﬁﬁi4/[\j(/J\1‘H%E‘J§J\ 3
N FL 1= e i 51 S 4T T BD N FH AL it AN
8 41HL 8-cel stage 6-20 ggﬁj\ T, 5 88— B15r B EPAT, TR BOC/AMESE 1) 8 A5 4
16 A ARHH 16-cell stage 7-0 5 A, (A 558 = 5 AT, TR 16 N3k 5
32 #l A 32-cell stage 7-30 32 PRI NM = AL Bk b, KA ERK . 6
64 M ffLH7 64-cell stage 8-0 SPEERE N BR/N IS 7
% 41 fii 5 Morula stage 10-10 SRS ERN, TR L A AR 8
% iF 5 A Early blastula stage 12-0 SYHBRRDN, ARG, BIRESENE L BEREF AR . 9
£ iF v #A Mid-blastula stage 14-30 ERZH P ARA %NS . 10
£ LR #A Late blastula stage 16-50 BRI AP T, MR 13, BRETRK . 11
J5 % 5 HA Early gastrula stage 19-20 RETE 12, BN HIR. EEEHHIR. NP
JE 7 B Mid-gastrula stage 24-0 AL 2/3, IR JE HIER 12
JE 7 1A Late gastrula stage 35-30 MREL T8 3/4. 13
#H 45 IE B Neural embryo formation ~ 37-0 PR BT 6 4/5, PHE AR i, HEAACRE i Rh 14
Jx7LE 18 Blastopore formation 40-30 IR 1, 5 2% BATIR 15
75 IR HA Metameres appearance 48-50 TE N A 5 S B X AT, p e i S [ R 16
IR%E 4 BL1 Eye sac formation 71-40 ﬁjﬁfzﬁfﬂﬁﬁ@?@ﬁ%,%&%fﬁﬁﬁﬁu% IR HHT S 1177/?3\
EZE A Caudal bud appearance 81-30 MRBEAR [, 2 2 7E N T BR, RV A oA oy 55 B0 5 R 4 B 18
R I Eye lens formation 83-0 72 76 16 i PRAE R 2R, AT 13~15 X 19
FREHIIM Bar vesicle present  86-30 ARSI AR ARy 4 B0, IIER .

U 3 ARG T aa B B] I8 o s B UL A48 » Wi 2 T ST S A el
AL S #A Muscular effect 87-30 T e 21

AL AL TR BRI T R 5 5 GRS AR (8] (3t 7 TR R R B

LBkHA Heart beating 96-40 R IE T IR 22
IR ET # Hatching prophase 109-0 W AGTE GRS N B 250, P 5 EiE S, &8 TAaE . 23
$HLE Hatching 124-0 A EH LIS, i aHEE. 25 8H, F0Esm. MR 24

KIR B/R BHGMERH .
VR R EBIEKER 17£1D)C . “NP” BB A .

Note: Water temperature was (17£1)°C during embryonic development. “NP” means no photo.
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23 EEFENEZESH

W 0 Hid A7 NI IR 8 T a R,
SRR R, R e, g Lok WEERE, 4 h O min 2
JE A SN T, 4k M 68 SR AL I . O AR,
AR S (59.38£3.28) R /min, ML TG 5. M
BNF KR, RBE R I BN, 7515 49~51, A = K
0.9~1.1 cm.

| Hig . tg 2 578, FREET Wi 4k
BE R KA — A BT, O HERR, R 4
L (71.094£2.21) ¥ /min, 85 JU4), 57 =47 7] W,
MRS -

2 Hig 1. IRERT A I B AR, LTE D&
ROREBA R, MR AL, 4 5l 5 A s Wi el
Do DR, 0 F A (101.3043.83) YK /min ( &
i 25)

3 HES AT SKTTUF 4G I B B TE BT, BIR Ffs A
o SRR TR DAY, AT O T
W RE I BN eR, 2R R A K IS PRaE ELE . gk
2K 1.1~1.2 cm. DFEN (86.63+4.80) X /min.

4 Hibtrta: OJF)E, B9, RN EA,
LT e B L, DY R P AT I, O
R B FEEA N, L% (83.66+2.45) IR /min (
i 26) 5

5 HE AT SR BITR 2 . iR
5 EH ST AR e AR R O R 22, BE TR —
BN, BTG TR L RT 7 I —2 8, !
BRSOy, LSRRG IE. OREEs)
H 11, 0FEH (95.8442.05) Y% /min ( B 27) -

6 H AT f: WHEFF 45 & = AR b, .0
JUE 48 5 5 5k, (R Lo Bk asi 2 2 (82.88422.30) R /mins
£ ROR P B, T E ST T KR, (Mt B, Rk
1.2~1.3 cm.,

7 HEEAFA: A, WA T E R
Ir) J8 S AL AF . DK 43 A DY ARV B, 7 K AR
WM LLiEs. DFE (114.43121.59) X /min. &K
1.2~1.4 cm ( AR 28) -

8 Hubfrfu: R, H—%, K&, fFTTIA
V. MR O TEE T T, AT LB IE A LA
INERE, IR R E KA, MAE T 2R, &
HE T 4R IR A R Ak . LD B TR, AL TR A R
L (142.461+4.76) IR /min. K 1.3~1.5cm ( &
I 29)

24 INERTERKZEEF

— RGN BT NIk EA R, s Hinid iR g
FIZ AR, HILK =W TE R E, AR G AET &
R WM EZE R ERE: 78 E#H,
FENR I, S5 3, 0 BT s T AT T A B B
PR R IE 5. 5l R AT . TEA AR Sy
Frh s R B RN 0 RO PRA S R
JEL o B4R G — ) B LA B ) 4 3 ek (AR
30); B4 A AN AT WK &= 0 90 R NERA G 2
AR R MR, SR 2 3, KAE T =
SRATERRASL - UE 2 A Rk, T 4> R
(1) 2 AMERIR S 2 BT 2 R N R Gk ) (&
B 31) 5 R i A T 8 W) 3 22 2 e A AR I S
i ERR R, AF A T RS2 P (IR 32) 5 W1
A 7E Lo I AR 5P B T T TR S 0y, BSOS
( FEIRR 33.34) . T AE FRIE I AL O TR — Hb K 22 3
E RS2 RE BRI RO AN A A S IS .

3 it

30 HMRsEEsTREARS

BRI R G BB R IR 5%, FE LR
EEm., KRG R 02— LR E i
T2, 4 P38 B R0 A0 TR IS HE IR, A 25 DAAS () ) 2ok
BEAT P A AL N 9 B . (Escax lucius
Linnaeus) W& G 1R & IS RE 210 /IS4 6 AN B
334K E W ARG B IS NER T S L TR
AR A A s R GRS N 6 NEE
B 2S MR B, /KE (172D CRIBHT,
NG A EEA MG R B I 124 h, DU )1 G € 7
TR 1635 C &M FHBE 130 h i " HiH)
PR ZE 17~18 ‘C T 120~134 h'™; TEAKM 17+
2) CHEWLT, 55 0124 B AR 41 08 (4 BE iR & B
93 50 4 180 h I 204 h ™5 AL A 280 % )8t £ oy
HES A i 2 B B AR X 37 h, 1T B iR AR O L 55 1 4R
£ DU )12 RE FA L P40 #REE 5 B FERT 47 h48 h.71 h
176 ho EBULAT L, 52408 A W ARG H A& 2540 T
B, o i SN £ 1 R NG R T R AR N R R ) 2
FENLA N B DL G BB . Ui s 87zt 9d
MR G, I 46 70 <, 7T LLFE K B BiiEsh 3 - iR
T . BRI R AT A E N A 2~5
AS/NBY I, T B e YR S, AR
AN S NG B 1 o SRR T RE 2 (A E I 2iE
Bl), B Sk R K, 3R A 2SS B,
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o fE S A ) E B SRS BT, 2R
AR B S S BAT T e AR AL . X — iR
[ B A5 73 il 5108, A LAJS VR L R G IE i s i
BEE T A
3.2 DBESRENTL

o fi SNV £ A i R B B A £ B A 1D B
BRI AN RN H AR SN 1 WoR Y 1 2 —FE, g 3]
PR B A U TR E T AN DBk
BB, SR 5 SRS, G g AR A
2o A LI LB R TN, AN NG 0 A7 O I 4 5l HA 1Y
DB AR Ay (34.25+2.95) K /min, 2| T HEE H
#F 0 2k (59.3843.28) R /min, HE 2 H # 0
FEMNE] (101.3043.83) X /min, X HAALOHEE A
W 38 B s TR TSR 4 R0 4 G B (83.66+
2.45) !X /min, 5§ 5,67 K0 5 #H {E 80~96 {X /min
Z A 8 d 2 )5, Do Bk AT T dp IR DR, B T
fFraE R AN RR O COE AT (142.461£4.76)
R /min. 7EIX— Lo BRIE S 1) g Bk fE b, £F
R IR T R BT, BLO BT,
Lo I FAAA s A YIRS B 2 T O IR S AR T
i HAR R A 77, A f MR RS S i fe
I RORIE 58, X0 J5 B & 38 B T st 72 v i 7 1)

BEFYREmE Y T A RE.

3.3 MEREEMEBEENRNE

FRBE IR 32 GE 5 52 e B 6 60 25 1 A7 0% L e AL 0[]
Fifffa (AFH B BRI —BErE) fMAkE. b
UL R ((BTE R B RIEVK ISt ) A7
W ERIERER RS, BT WRE
3 = U, HA ) SN R T S AR R R P TR
SR REL R WANE A9 R B RS 2R 7. Ojanguren Al
Brana ! W57 R I, K208 (Salmo trutta) WEJG K B )
R R 14~16 °C, £ 16~18 CIH UL R E -
S WS A Sy B R Y e 6 s O R Y
TN AR FRK IR AN B A 23 °C, T 55 D3 E €
RS AL G AT Bk 24 °C i AN S 3 FI g . A
WF5Y 35 B, 76 /K8 10.4~22.8 "C I 4 1 T BEW IF W
RE s TEOIR B N, 3 4 BB = A iR R T
DA i A 7= I 2, PR ARG AU, 820> DR i ek e 5
Rl IE I FET . 55 A, TE AL BA R an K b e
PHIZ RS 2, St R TR IR E b, BH 2R G 1 1
W R R A, S L E R B, B 1 R DY
2= B A= T,

S RE IR E AR 0 & B B SR SRR B

o S AR AN — . 4 PG I 2R ek 1 AR R E R B i
FEH, SR G0 A SRS S B — ANl “ A8 - BURk -
fER I - B - 4 - AR HR R M. ANk
SR 1 £ P TR S R B SRR A £ R R AR S A SRR
R S b5 S ZR BEARSRACL, U “ lady] AN < Sl
VAR i RSN 78 S ATIR S W N =i ]
22 JI S RIMA T T B EE B U A A B . AR A Y IR
DR AT RE I R AE T AN £ 2 52 06 B E W i R 7 1)
AR, BRRRE A5 A0SR, iR
W 3, £ T A B B 93 SR AR 5 R A LB
FEEE 2, O PR B LR g » b AE XA I S A VR i 2R
A B I 5 AR A S I DL A E S B R E I
[ 0 [R5 (TR L, 5 5 1 P i (R SR T B SR
WE RN T A0k 5 R R
Bo e B AR AN S B A I, ST TR A
MRESES RS, XSG RERKTHAR
KBRS AN TEIE Y, R ) 2 B AR AL
F v ) i BB R o B 5 ) A OS A » A B A T 22
AR A FEREAT 2 i I JU 6 AT B AR i 2 5 R e
ST 22 4 9, PR R IIRL T, AN R AR Bl DL A
3 R i B FEAT ST T

O R AL RS A TR E) R G4
B AR ILIAR R E LR FEFERFEEALEER &Y
BHEBPELTT R L, Sl !
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(1] BRakas, BR4 . O LEN)IREERERE U] 1)
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B U] RiEKERBREM, 2004, 19(3) : 218-221.
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136 137. Press, 1996, 183 204.

[10] #:zhin, @5, RES, S AAERE I TE T HIR [13] Ojanguren A F, Brafia F.Thermal dependence of embryonic
[J]. KA A4, 2004, 28 (6) : 630-635. growth and development in brown trout[J]. J Fish Biol, 2003,

[11] Beachan T D, Murray C B.The effect of spawning time 62: 580-590.
and incubation temperature on meristic variation in chum [14] ZEME, B, 08 . AR T RE NIRRT 1. K%
salmon (Oncorhynchus keta) [J]. Can J Zool, 1986, 64: 45-48. H%,2006,30(3) : 289-295.

[12]  Atkinson D.Ectotherm life-history respinses to developmental

temperature[A].In Aninmals and temperature.Phenotypic and

B Wit 35t BA
1R EL R HE X405 2.2 41 L HE X 40; 3.4 40 F A < 40; 4.8 41 B HA X 40; 5.16 ZH L HH X 40; 6.32 # 3 H7 X40; 7.64 4112
W) X40; 8. LI X40; 9. TR EH) X40; 10. R 1) X40; 11. R <40 12. JF T 4] X40; 13. R X 40;
14, fEZ IR HE X405 15, JRFLET FIHE X405 16, 47T HELHR X405 17. IRFEHRR X 40 (A M. B B TH )« 18. B A X405 19. @A
B X 40: 20, HEE IR <40 (A, B 1 ): 21. LAV X 40: 22, LBk < 40: 23. HIBEATHA X 40: 24, AR X5:
25. 9% 3 d T X 5; 26, 5 H 5 dfFf X5; 27, f2H 6 d {78 X 5; 28. % H 8 d /7 X 5; 29. I 9 d 78 X 5; 30. 541 il M
T X405 31. ZIEYIIARGF X 40; 32. JR A ARG X 40; 33, WIST A OR S EIR X5 34, ¥ FAEHTH X5

Explanation of Plate

1, Fertilized eggs X 40: 2. Blastdisc stage X40; 3, Two-cell stage X40; 4. Four-cell stage X40; 5. Eight-cell stage X40; 6,
Sixteen-cell stage X40; 7. Thirty-two-cell stage X40: 8. Morula stage X40; 9. Early blastula stage<X40: 10, Mid-blastula stage X
40; 11. Late blastula stage X40; 12, Mid-gastrula stage X40: 13. Late gastrula stage X 40; 14, Neural embryo formation X40; 15,
Blastopore formation<40; 16, Metameres appearance X40; 17, Eye bud formation X40; 18. Eye sac formation X40 (A, B); 19,
Caudal bud appearance X40; 20, Eye lens formation X40; 21, Muscular effect X40; 22, Heart beating X 40; 23, Hatching prophase
X 40; 24, Hatching X 5; 25,3 d fry after hatchingX5: 26,5 d fry after hatchingX5; 27,6 d fry after hatchingX5; 28,8 d fry after
hatching X5; 29,9 d fry after hatching X'5: 30, Abnormal development in morula stage X40; 31, Abnormal development in early
blastula stage X40; 32, Abnormal development in gastrula stage X 40; 33, Abnormal larvaX5; 34, Abnormal larva X5
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Development of embryo and yolk-sac larva of Schizothorax chongi

CHEN Li-giang', WU Qing’, ZHENG Shu-ming’, LIU Fa-jiang’
(1.College of Animal Science and Technology of Southwest University, Chongqing 400716, China: 2.Department of Fisheries,
Southwest Uinversitiy (Rongchang Campus) » Chongqing 402460, China)

Abstract: Schizothorax chongi, which is one of the most important economical cold water fish, distributed in
China uniquely. In recent decades, because of the deterioration of ecological enviroments and excessive catching,
the resources of Schizothorax chongi declined sharply. Now, this species has become an endangered fish and
listed as the state-protected rare species.In order to protect and exploit it reasonally, the propagation for artificially
domesticated brood were researched in the past 5 years. The fertilized eggs were obtained by injecting exterior
hormone into the parent female fish and using artificial propagating technology. The development of embryo and
yolk-sac larva of Schizothorax chongi were observed consecutively. Under (17£1) °C, it took 124 h from fertilization
to hatching with the average cumulative temperature of 2 108.00 h+ ‘C . The yolk-sac larvae started to swim horizontally
when the pneumatic cyst became inflated 9 days after hatching. The embryonic development process could be
divided into 6 stages, including fertilized egg stage, cell division stage, blastula stage, gastrula stage, neurula
stage and organ formation stage, and contained twenty-five developing phases as other teleosts; each of which
the characteristics were described.The development rate of embryo and yolk-sac larva of Schizothorax chongi
was faster than other species in Schizothoracinae, and the development rate of muscle effector was even faster.
The frequency of palpitation was not simply linear growth from slow to fast, but was a curve change process
with speed interaction. In addition, each stage during early development had different sensitivity to peripheral
environment, with the gastrular stage more sensitive than other stages.[Journal of Fishery Sciences of China,
2008, 15(6) : 927-934]

Key words: Schizothorax chongi; embryo development; yolk-sac larvae development
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