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(1. KPR BB LA =B BF SR IE IR 150070
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E: 2008 —2010 4 # 4T A SE Y A T AR K B WA, M E T IR AT £ 00 it 223 5
o HRFR AGHLEFERM N R EHMEAMYLEFNL REA, KB 19~23
Tt 1= 4 B B 7 21 ~26 h,1.4 ~2.3 kg Wy F & = I B8 x10° ~1.4 x10°
B, AT EF T ZFEABNETFH N 63.9% 81.5% .86.6% . KM I 4 K &
€, A4 1.5 mm, KGN SRR RAR MK, h GEEFH AN 4.5 mm, Aif20~23 T
B, MR £ E RN 4 49.82C - d,B{F £ FHEAEERIE125.14 C - d,
M B B AT & 4 K (6.07 £0.18) mm, %3k %] (8.30 £0.47) mm F 4 F ik &, £ 2w 5
B M 4E A SR B R RS 72 h AR 3 E 3.2 DU BUE 14,32 mmol/L BL T AR R R E & R
o AT 496 h 3 5.1 BUT JBRJE 14.32 mmol/L LT 8y Ak fhoat i 7 £ B8

KI: KB, ATHH; MEKE; R
SCHERFRIRAG: A

HESES: Q178; SI17

Hh ] P i B K ST IR o) R (R 20K
PR B ARSI AT , ol 2B 7 Ak TFARAIK A 7K
o 20 fiE2d 80 AEAXTR 0T 1L 2R BT ] 30 1 DX 7
TR K B AT 1 MR AR ST, 1G5
T T 88 ( Cyprinus carpio) |5 18 i1 ( Mugil
soiuy ) FNE E A8 55 5 A, 3 Sy R w0k 5 L ) I
S RA A E T LA

KAl ( Barbus capito ) J&#5} ( Cyprinidae ) |
TR 8 S, 322 5 AT TV Y LY AR K
I, RF AT IA 5 ~ 10 kg, S A SR BRI &
Kz —, EHAMERR M) A AR
S PO VETR L RS . N TR
R B S 3l B 5, 2003 4R 3% 15 2%
A H G AR E , 203 JUAE R L% 3% 5, 2008
—2010 4FRBEENZELZE 3 4F N T EARAT 1T,
ASCHGE 1R TE N T FRFE A T 1 EF Ak
BB SRR L, DL SRR ATt T R s R T, DA
WA 2 0 A ER B K S 3 SR TR AR L R A

i B #A:2010-08-30 1&[E] H #7:2010-12-09

O RS WIRES

1.1 RKExEaE

2003 4 M\ 1 2% 1] o 3 2H 5 | 2 B A K A 50
R IRELE 20 ~30 g, fHFRAE P E K P RHERF Y
Bedb a1 fa JR A S b, 22 5 4RO IE N T 9%
FEAIEE 2008 4R A7 TG A K 17 B IR E A
1.4 ~2.3 kg,
1.2 AI%3HE

2008 —2010 4E 1y 5 H Hrd], MK AT E
FE 20 C L LI, Ui 6 BT it R fa ilb A T N T8
BRSSP T 25 5 R R A E] 2 m X 2
m x1 m P=HEh KR 0.6 m, KA Wil
Wi 259 %) B > HCG (200 UL/kg) + LRH-A, (4
pe/kg) +DOM (2 mg/kg) , b f 82 , SR F i g
TSR 2 YT KA R B HP A EE R Y
YR G , AT N B ORI | 4 RS e £ %) 480 A
2 ~3 By 2 mL R HIR S, A U R K f

FENIE AR 948”7 51 HETTH (2001 —475 = 5) 3 BB VLK = F 52 I 36 A B 55 2% % 11 5¢ Bl (2009HSYZX-YY-092010NYBSJ-

03)
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PP 3 (% ) = 7 BRI E RS 7 (R MEF R X
100
1.3 MRRAEMHEFENR

TESZ AR UN AL BT I] , B 30 7 76 fife 201 455 A 1k
B T EZOWEEA R AR T IR & B R, iR
KB IS % R M 207 E BUR A
TU(TC - d) 3R,

ZAER (% ) = ZAGINE/FEAIREL x 100

WA (% ) = BB ARG B x 100
1.4 RERR fFEMBTRTELEE S1NE

SEG HIZK R 3853 28348 h JE K K IR TE
22 ~24 C JKJFhRiER pH 7. 46, FRJF 0. 58, Bk
B 1. 49 mmol/L, B 7§ & 1. 11 mmol/L, i #%
0.013 mg/L, BA 2. 97 mg/L,Fe 0. 002 mg/L,
SO;731.21 mg/L, Ca’*19. 91 mg/L,Mg**2. 02
mg/L,

RS 7 A% (IR ) J% A 500 mL 37K,
B 1.3.5.7 .9 FREUH LY H 5 (1) NaCl fi ] , ik
J 2 A B R L # 10 mmol/L | 15. 85
mmol/L  25. 12 mmol/L  31. 62 mmol/L  39. 8
mmol/ L FRHUH 1 5 it 1) NaHCO, Bt il , [a] i &
—NERFHIK N B, H AR SE IR Tk B P —
ANEAT, i85 NaCl Fil NaHCO, Jy [ 7243 dr 4, 1
WL GT I A Ao B B (A e A | AR
AU M 179997 ) 1 22 7K AR 1) 3 BE , JH: 520 {8
0.58(XJHRZH) 1.1.3.2.5.1.7.2.9. 2, Mg JEF
FHAER B2 R M VRO 22 32 0, LSS IR 1. 49 (X
HE2).9. 83.14. 32, 24. 44, 30. 89 FI 37. 93

mmol/L

BUEIRK (2048 h BHIK) rh ks , B st
K1 h B2 A R, AR A B Y S 0 A g RO
A 30 %7, 7E 12 .24 48 F1 72 h (@i 1) A1) FH i
Pl SRS JiE A BTG T O o

IR A B 12 h i f B  Eh Bk
FEM SR A AP 15 B, 15 12 .24 .48 .72 F196
h A IR WLEAT 8 B T 1 DL

WRHGAAITG 6 (% ) =525 72 h B i i 5L/
SR I AIREA KL x 100

HAAFER (% ) =555 96 h AFHATAIGE B/
- A REAS KL x 100

2 4k

2.1 KESOHG N TEE

2008 —2010 4F 47 A B g N T 5H S5
MRAE W EEFTIN AT A B8 0 25 mT LAAR B LR 4548
TR E b Hh DX A 3 K b B R 3R 5 T B R
FURE 2, BRI 1 AR 00 1 R
(1) o ZFHZAT WA 10 B 5 I R AY K
TR AR R R A 2L RS VRO T B
FLuE (EBCA BB R R B, N A R
% HCG .LRH-A, Fl DOM 13 A il 71 AT 42 {5 a2
BRI 2 £ SR 0, /K 19 ~ 23 CH, 25911
RNV THILE 21 ~26 o RS 2 ™ S O i)
25,1.4 ~ 2.3 kg (MM SE M P IR RAE 8 x 107 ~
1.4 x10"KE, N T 250 I 7= 3R 24 R ML R
SEHH 63.9% 81.5% 86.6% .

Fz1 KW ATEREBFR

Tab.1 Artificial induced spawning with hormone of B. capito

77 B £ 5 (ind )

3R (% )

A0y Kl (C) PER/ @58 ZOWimfTE (h) . ZHEER(%) R (%)
. . number of induced L .
year temperature sex ratio response time . . fertilization rate  hatching rate
spawning female  spawning rate

2008 20 ~23 4:4 21 ~23 2 50.0 72.3 83.5
2009 19 ~22 9:5 23 ~26 6 66.7 83.3 86.8
2010 21 ~23 8:5 22 ~23 6 75.0 88.8 89.5

SP-1 average 63.9 81.5 86.6

2.2 KRESEWERRRRE )RR W2 2 32 O 25Uk Jo B A9 & & 4

RIGHEER B0 o B, I3 6, HAZ 0 1.5
mm, 87K i IR 2R K 2K, 1 h sk 2 i
KNy 4.5 mm, JKIETE 20 ~23 CHE, IBP K 2
At i 2L 49. 82 °C - d, BT iRk £
i 2R 125,14 °C - d, BN [F] R & B B

JE IR A S AR S M DR IR 4L, 220 21K
4 51 SR J 22 A M0 ) VR, %0 P 1) S Ao 3
FURCRG Y 3/4 4b T B FL AN RIS (&R 1 -1 ~
14) o MRZJIRI] A AT ) 2 2 B L i
U B (a0 L2y O L 9 S
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F2 KEHERIBERREZF (2009 £)
Tab.2 Embryonic development of B. capito (2009 )
ZABWE] LA ZHEWE AL AR
(h) (t-d) KE I &I it (h) (C-d) KB WY P R
time after temperature development stage plate || time after temperature development stage plate
fertilization units fertilization units
2L - |
0 0 ZHEU0 zygote . ' [-1 22.01 2. 18 HRE 1 240 . . 1-18
2:17 2.09 R4 blastodisc formation 12 appearance of optic rudiment
2:49 2.58 2 #AJfal 2-cell I-3 22:58 21.05  MRFEH optic vesicle I-19
3:04 2.81 4 40 4-cell 4 24..24 22.37 JEZE tail bud 1-20
.14 2.96 814 -cell -5 0 i
3: YA 8-ce I 31.44 29,09 A A B . -1
3.51 2.75 16 ZHfifiHA 16-cell 1-6 eye lens formation
4.11 3.83 32 4 A 32-cell 1-7 3331 30.72 JLIRI %60 B muscular effect m-2
4:54 4.49 Lok 1 -8 N mif:
: ZAIIH morula ! 37.37 si.45  MEIREESIH -3
601 5.52  FERR Y early blastula 19 embryo turning stage
7.01 6.43  FEJR P mid-blastula I-10 43 .31 39.89 LBk heart-beating nm4
11:32 10.57  FEJLIGH late blastula I-11 50:00 45.83 H BRI hatching prophase -5
13.01 11.93 5 jip R early gastrula 1-12 54..21 49.82 H %39 hatching stage -6
14.:40 13.44  J5 i mid-gastrula 1-13 61:31 56.39 TEERIY circulation stage m-7
15.57 14.62  JFmMed late gastrula 1-14 N R
EZYIIN 99 .48 91.48 f bod, -8
1626 15.06 TN . 15 : appeatance 67 bocy s
neural embryo formation melanophores
JAALEF £ 31 Y )
18:02 16.53 closure of blastopore I-16 || 113:22 103.92 swim bladder formation -9
e fn
21.07 19.36 LI 1-17 || 13631 125. 14 %Eg‘ﬁi'ﬁﬁ ) I-10
appearance of myomere intestinal canal formation
'l
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ERR 1
1. SZAE00; 2. RS s 3.2 4NM0I0; 4. 4 4000 ; 5.8 410
W5 6,16 4fA; 7.32 AR 8. AN 9. BRI,
10. BERR PO 10, ZERRRGR I 12, )5 R 105 13, R vh
14. J5 e s 15, B & AR 16, BRFLE A, 17, 373
A5 18 MRIE BRI 19, IRAEI ; 20. B2,

Plate I
1. zygote; 2. blastodisc formation; 3. 2-cell; 4. 4-cell; 5. 8-cell;
6. 16-cell; 7. 32-cell; 8. morula; 9. early blastula; 10. mid-
blastula; 11. late blastula; 12. early gastrula; 13. mid-gastrula;
14. late gastrula; 15. neural embryo formation; 16. closure of
blastopore; 17. appearance of myomere; 18. appearance of optic

rudiment; 19. optic vesicle; 20. tail bud.
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Plate 1I

1. eye lens formation; 2. muscular effect; 3. embryo turning
stage; 4. heart-beating; 5. hatching prophase; 6. hatching stage;
7. circulation stage; 8. appearance of body melanophores; 9.

swim bladder formation; 10. intestinal canal formation.
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2,
2

Eibd 35 %

TR, T2 BN BRE TS S a  Ji S e 0 T B
FEZ5 , I Hi it s O e BT R , e o U ) B
PRIT bR ), A TT AR v (R T -15 ~ 20,
PR IL-1 ~5) o R IS 22 i ot i) 2 A 2
R YA SE 5 WIN ], Bl O B AN Wi i, AR
W B AT LR AR IR R G PR RS A
ARG B BT 2., ST SRE ) i,
IR E AL A 7K R 8] P30 (BT -6 ~10) o [
B A 2 K (6. 07 £ 0. 18) mm, 3k 5|
(8.30 £0.47) mm i, AF B UG-V R
2.3 KESERRRR | fF & RHTMT Eh A BE
RIFEEEIRAG AT LA [R] £ Bl BE T 1) )%
RIS ~ K6 NILEMFHI R T LIE K

A AR 72 h i ERBREE T, MR NT 3.2 B
XF IR A B TCREMA , B R AE 80% LA b, #h 5.1
A /0o IR 0 L, TG SRR R T 10% ,
FERT 7.2 B WIASREIE a0 5 S /N F14. 32
mmol/L X iR & & TCsZ M , L% % AE 80% LA I,
Bl 24. 44 mmol/L 30. 89 mmol/L it 50% [
JARJG AT IS S f8 1, KT 37. 93 mmol/L i U 58 42
ANREMF A . KIEAE Y {14 96 h i $h 08 E

MERBE/NT 5.1 WX S ZE TR M A #) 100%
EREE 7.2 BEEMA/NATIE 0% ~80% , 568K+
9.2 W 2 FRIET. Yk E /N T 14. 32 mmol/L
S BIE % TC R 3 5] 100% , K F 24. 44 mmol/L

Il Y A .

R3 AEIHE KBS ARG RIS £ (2010 £F)

Tab.3 The number of survival embryos in different salinity (2010)

i E] (h) SRR salinity
time 0.58;, 0.58; 1.1, 1.1y, 3.2, 32; 51, 51; 7.2, 7.2, 9.2, 9.2,
12 30 28 29 27 29 30 12 15 6 1 2 3
24 28 27 27 25 29 30 3 6 3 1 0 0
48 28 24 27 25 26 27 3 3 0 0 0 0
72 28 24 27 25 26 27 3 3 0 0 0 0
VEZ (9
ﬁ{u,ﬁ( %) 93.3 80.0 90.0 83.3 86.7 90.0 10.0 10.0 0 0 0 0
survival rate
T4 AEBEKXGEEERFEL(2010 £)
Tab.4 The number of survival embryos in different alkalinity (2010 )
5[] (h) SEIN B R ( mmol/L) alkalinity
time 1.49, 1.49, 9.83, 9.83, 14.32, 14.32, 24.44, 24.44, 30.89, 30.89, 37.93, 37.93,
12 30 28 28 25 27 28 27 28 29 28 4 6
24 28 27 27 24 26 28 25 28 26 23 0 0
48 28 24 27 24 26 28 23 25 20 18 0 0
72 28 24 27 24 26 28 16 17 16 16 0 0
YEZR (9
ﬁ{§$< 5) 93.3 80.0 90.0 80.0 86.7 93.3 53.3 56.7 53.3 53.3 0 0
survival rate
x5 AEHEXE(FENEFETE(2010 £)
Tab.5 The number of survival larvae in different salinity (2010 )
B fa] (h) SRR salinity
time 0.58;, 0.58; 1.1, 1.1, 3.2, 32, 51, 51; 7.2, 7.2, 9.2, 9.2,
12 15 15 15 15 15 15 15 15 15 15 15 15
24 15 15 15 15 15 15 15 15 15 15 11 13
48 15 15 15 15 15 15 15 14 15 15 5 6
72 15 15 15 15 15 15 15 14 15 15 3 3
96 15 15 15 15 15 15 15 14 12 10 0 1
VB (9
frIRA(% ) 100 100 100 100 100 100 100 93.3 80.0 66.7 0.0 6.7

survival rate
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F6 TRERLE AT & HOTEL (2010 &)

Tab.6 The number of survival larvae in different alkalinity (2010 )

fif ] (h) S2IFHE (mmol/L) alkalinity
time 1.49, 1.49; 9.83; 9.83; 14.32; 14.32; 24.44; 24.44, 30.89; 30.89; 37.93 37.93,
12 15 15 15 15 15 15 0 0 0 0 0 0
24 15 15 15 15 15 15 0 0 0 0 0 0
48 15 15 15 15 15 15 0 0 0 0 0 0
72 15 15 15 15 15 15 0 0 0 0 0 0
9% 15 15 15 15 15 15 0 0 0 0 0 0

(%) 100 100 100 100 100 100 0 0 0 0 0 0

survival rate

3 Wk

3.1 AESDEM AN TEHE

Gy AT 15 3 5 5 T 1L R Bl R P A A
PR, 5 P AR 3 ) R I B ) 96 K TR
FEBRESET Y 2003 4F 10 H BA T L 2% 5 55
AT | PR T I A Bl 0 e i, A T ORL R
VKBIE AR R , il 5 2008 —2010 4EF AT
FH A WS LA, KB R 1E IR K 1t
R PEIR & B, N T2 4 7 ] A
7 f SR R 7 B0, SR A DU R 5 fa IR A J v
ARG, TEN T EE SRR R A B, R
TR M R 9 B IEYE 5 R, N T AR S
IR, AR Ay 2 HRHEAT A T IR F)
HEM SRR FRATR A T N 40 0 7 ok £
5 BT RS , 2 k E f  SRHE B 30 min S,
PEAT N T HO0 AT 1520 , 20005 2010 45K i fi
HIH SR 2 KR AE 710% ~80% , N 1.5 K5 R 1E
80% ~95% ,FH N T 32K uE = T HARZHG %, 18
B S5 7 R
3.2 KESEURRRA T & T SRR AR

TE AT 5 58 52 6 v WL % B, 0% e
G 2 3 AIROL , 7E IR ER ek BE R 3R
UM Bl I L e A T, v v R v T 2
IR 1 5695 U B, e vl B SRk B T
FEI AR HA R A MR BRI A o ER B0 £
ARZ IR AT 2 FiCIRDL, SR Bl N R BN 1R
LU, 15 S8 5 iR e T 2 B A TR A 2
AR AET

R A8 08 A Y 9 HEL A T K R
PR, R A T ER R 1 I AR (AR S
B st ST LA, A0l G0 R AT £ 1 T R B
T ML/ T R A R KRR L TR B R

ASEREE T, RO R UK BT, 75 240 iE
FIAT KL BEBK IR AT 5 L A
T ER B AE ) I R, F AR R Sl L 1) e s A £ 7R 4
R B2 R /K A4 TP BB 6% 10T , (H4E & B 7E A R
IKAREREE T 1) BB A 5 5, i UAE el AR =
KEFHL N T ZF IR
ZRACTRIK 7RG PE R 2, A2 g K
WG K B R AR S5 B 25 4 B A] B, O A= GE T
s, i 0 ( Carassius auratus) | 5% 77 #f ( Culter
mongolicus) %>~ {FUA: I FE SR BRI R
R IS, H e e ZE AT 2R AT 3 ™ B
W AR ( Gymnocypris przewalskii) | 3% B b
LI HiE B M ( Leuciscus waleckii ) . 35 B 5] )
2t AR SIS 45 SR R, R ) AR
FAT-E TR ER B RE ) 28 20 /N T 1, 28 2 4R 3
TERR A |k LI B CQORE R f0 3 FEL I8 ) £ 1 AR i
it £R B RE ) AT BE [R]RE T A /N TR A, AR A
ERBRK AT B, BTG A 23 32 BRI 5], 3%
—HEIRIEA R T — D IR BAE IS

S0k

(1] 253507 BEXUbR, SCIR BN, 55 $hiits v gk 4 Fh 77 58
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The artificial propagation, embryonic development and
saline-alkali tolerant experiment of Barbus capito

XU Wei'*, GENG Long-wu', LI Chi-tao', JIN Guo-xiong', LIU Xiao-yong®
(1. Heilongjiang River Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Harbin 150070 ,China;
2. Technological and Engineering Center of Sturgeon’ s Reproduction ,
Chinese Academy of Fishery Sciences ,Beijing 100039, China)

Abstract: From 2008 to 2010, the artificial propagation and embryonic development observation of Barbus
capito were conducted ,alkaline- and saline-adapted ability of embryos and larvae were evaluated. The results
show that B. capito lays pelagic eggs and reproductive cycle spans a whole year. At the temperature of 19 —23
C, the response time of induced spawning drug was 21 —26 h. The fecundity of the females(1.4 —2.3 kg) was
about 8 x10° —1.4 x 10° eggs. The induced spawning rate, fertilization rate and hatching rate were 63.9% ,
81.5% and 86. 6% ,respectively. The eggs of B. capito were off-white and the maximum egg diameter was
4.5 mm after absorbing water. At temperature of 20 —23 C the accumulated temperature was 49.82 C - d
from fertilization to the hatching-out larva,and 125. 14 C - d to the floating-up larva. The length of larva,just
hatching out,was(6. 07 £0. 18) mm, and the length of larva, just floating-up, was (8.30 0. 47) mm. The
saline-alkali tolerant experiment showed that there was no impact on survival rate of embryos (72 h) when
salinity was below 3.2 and alkalinity was below 14. 32 mmol/L,and there was no impact on survival rate of
larvae (96 h)when salinity and alkalinity was below 5.1 and 14. 32 mmol/L respectively.

Key words: Barbus capito; artificial propagation; embryonic development; alkaline and saline
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