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P (%) St () B2 a8 S e E K
PERREE S Bt SR VLK A5 T v v K 2
IR T B AT A0 S AN 0 5 R T R
VLIS PRk B SR fa 28 N TSR K
TSR E ML T MR IR R AR B ()
x 2 % £8 (3) 3245 50 6 000K, 43 3 4 EAL AR Hy 26 28
S s ACREAR A H B AG OIS X IR . A2 H
DIIBEAL AT HE £ 55 F 107K 6.2 ~ 10.8 °C, P H7K
W 7.7 C LA 5.0 ~ 9.0 me/L; B AT 35
Kl h (1040.5) °C, B - A Wr ) HE £, 4 £ 3
P KR T 2R 16 °C
1.2 REEITEUETGE

Z G UNAE A2 K5 J5 0 ~ 60 min, 5 15 min R FE 11K

ZHEJE1 ~48h, B 1 h R EE13K; 48 ~ 144 h, 52 h
FHRE1Y; 144 ~ 192 h, B4 h R AE 17K; 192 ~ 240 h,
F8hR FE1YK; 240 ~ 288 h, #F 120 FE1IK; %
K513 ~41d, B KR FELIR; B R HE R =
15 ~ 30°KL, JF44 5245 51 1 16 AR IR G 3£ 47 Bouin” s T
[, [ 7 dJ5 Bl B8 AN 75% IR T, & T
4 CHAF WG 2 3 25 B BREA T L5 A7 £ o B
BAHER D ARAR R - TS . 7E Motic K-700
LALAHE 0 3805 S W A sc i B HXCR X BRZE IR i
BB A ATHEAIARTE A RRE, H-0 5% AR
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1.3 BARREITE
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W (°C) B, 3 S A ORI ™ SRkt
FOR], SR G K B A R, — AR
P PR B KR AS ], SRk 0 i IR % 8 s [ ] B A K
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14 HIELAEEST

{1 I SPSS11.0 % 52 4 i 4f8 i 47 58 1 70 4, 45
RUUF AR B (E LR #E 2 (®£SD) 7R, 8 H] Motic
Imales Plus 3.0 5515 2 %t #1 Photoshop 7.0 Hl4E K .
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21 HBREBE

AR, T ($) 5 A (2) 15k
A& 2 MG G5 RO Y 32 A B RRAE A A B AL A —
YT, [BIERIE , A o (0, W2 R ook
ZAEHT IR 4.2 ~ 5.0 mm, 324 40 ~ 50 min J5 ,
TGP K T BN AR JE AR, 08 K k15 D v
55 OB T B JT B O, BRI K 3 oK, LR
K (24 10%) 5 0GEXT R AHIE . 6.2 ~8.9C
KRG, 2438 S0 A OB X B2 1) 5205 51 58
JRUVR G 9 2 B s A ORI 3591 R 5 806.70 °C + h
6274.70 °C « h (¥ B fi1) F15244.90 °C - h (4 f11),
HAABTARAG IR EITF IR 1 ARSI semh
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HHERIY Rt A, R €0 28 R B 5 e A
211 DPHETH ARG PR MOK I B AR (5.0+
0.2) mm, W 7K Ji5 45 min 5P 4% K #) 5 K (5.5+0.13)
mm (IR I-1), 2438 FIRGE X IR 1 320G DR 32 5 Je
2.5 ~3h(10.50 ~25.63°C * h) YRR BRAS /N, B4 o
FEUG ) PR E RS , B TR ) I BRI A (R
1-2), UG H P2 e T Al
212 BREHER ¥ gt KX ISR )R B 52 R
YR A & B BUR 4> 15 51 53.40 °C - h,56.57 °C - h
M157.30 °C « Wi}, IREEFFLRRER , IF m i hr i, iR
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Tab.1 Embryonic development of hybrid H. taimen ( $ ) x B. lenok ( 3 ) and their parents

ZAEJGFRIR/(C + h)

&1 K 2= BB Accumulated temperature after fertilization
Plate no. Development stage 27 Fi i panlagae
H. taimen ( % )xB. lenok( 3') H. taimen B. lenok
I-1 ZAEU Fertilized egg 0 0 0
-2 JREEREE Blastodisc 15.50 10.50 25.63
-3 HE—R N2 (240 ) 2—cell stage 57.30 53.40 56.57
I-4 S RINZL (A ZHHH ) 4—cell stage 78.30 69.30 79.70
I-5 B U2 (UM ) 8—cell stage 103.90 93.60 91.70
-6 EEPUK P (16 403 ) 16—cell stage 119.10 114.10 103.70
-7 ZANIEI Multi—cells stage 160.90 160.90 199.90
1-8 PRI Early-blastula stage 278.30 278.30 321.50
1-9 FERrh Y Mid—blastula stage 440.30 585.10 428.71
1-10 PRI Late—blastula stage 671.50 671.50 551.50
I-11 HEHEHA Late—blastula stage 897.50 839.90 629.51
I-12 JE A Early—gastrula stage 1024.70 967.10 897.90
1-13  J57 I Mid-gastrula stage 1138.70 1088.30 1086.30
I-14  JEHEE] Late—gastrula stage 1247.90 1138.70 1204.50
1-15 2 A Neurula stage 1316.30 1202.30 1274.40
I-16 HR L H BEHA Eye anlage stage 1625.90 1247.90 1388.30
1-17 LI P ) Blastopore closing stage 1789.10 1625.90 1474.70
1-18 JsiEB 54 Brain differentiation stage 1947.50 1947.50 1592.30
1-19 Tt st 3L H IR Pectoral fin analge stage 2103.50 2103.50 1667.50
1-20  MREGIE ALY Eye vesicle stage 2273.90 2273.90 1765.10
1-21 JEZF B Tail bud formed stage 2432.30 2432.30 1858.70
1-22  HRARH B Stage of eye lens formed stage 2680.70 2756.30 2327.90
1-23 et P Caudal fin appearance 2871.50 2919.50 2707.40
I-24  MREZE NI Eye pigment stage 3535.90 3735.50 3365.00
1-25 H Y] Hatching 5806.70 6274.70 5244.90

TS a7 A — ZR 2R Bl & A AR 1
Gy SATRKG R — 43 o -, EEHED A 2 40 i (R
1-2), % & BUR A A B R AR, £ 40 i 3 2480 H L 2
JUATR ARG, Dy 25 4 20 it 8 41 A . 16 40 it . 22 40 il
(B RRI-3-5) B, MRS i 2%, B 2 3 54 4t 55
HANBTEE N 73 240 0 BRI RS N 5 S R L
213 BTHE MR BERNETSES M4
1) % B BRI SEA — 8, Beam i 1 & B BURFREE )
BR(FD, ZHMRINZ G, ISR A i, L
T BRI, IR R IR R0, B IR, 5 O
Py sg S b AR S NG (I 1-8); Bl

RN AR B2 RN AR K, s I IR A
Ptk N LRI , B2 AR o IR R E AR
1 (IR 1-9); BERR )20 7 AR A5 B AR R, A1
ERURR (ERRI-10), BEE IR 2 ARS8 T 61, IR ER i
TE R, IRFR 37 25 2 LT EE 38 A , B AR A I B 7 B
(FERRI-11),
214 [REAREHER  FURIAF]1024.70 °C - h, 24580
i E A R, R X HE AT IR G R 1 s ]
A, AT IR TR AT, NAEE I, Y
ENBRRZ) 1340, B AR (R T-12). 24
FURIAF 1138.70 °C « h B 7E A sz i b, IR A4k 25
T AALE IR LY 172 b, AR — T A UL R Y
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JEARBE S, RIS IR, Sk 58 H B, AT 1 B 4K 3%
ot aE (FIMUI-13); FRARSE R T IR T AL 5] 24 3/4
Qb JVR S 328 S AR 5 Bl A O , S B f  AJ5E
Jnse 91 (IR I-14),

21.5 MZFEH KRR A L B RIRAR
1316.30 °C « i, IR 4 2 DA 1Y 475, FE Ptk bk
R AL BEEAWTL T, ST iR E
B IR AR IR IE B —A~ R B AR i, R 5 5
AT AR, R — A4 FAERI T L- 38
PR “ONEERE” (BIRI-15), FORARAR TS 3R] 2
BRI R, SR B B AT

216 B/EREH HMIGHNARCRE HIRIA
1 625.90 °C « hi, 78 R4 A Sk 3508 48 20 X P ) i)
AN R, A8 AR 1 A, LR R L i oA O BT (1
JRI-16), % 52 HIR Jirt 0 H0 30 ) 2 500U R 5 A 3]
1789.10 °C « h /& , %3 IRFLIT1h 5 (IR 1-17),
XA H I ) 30 f B S B A% £ 1) AR S a0
JRFL G PR A AE 22 AR, LB A TR 46, 37 %0 fa 1)
B 1 TF LR A XTI 15 F] 1 947.50 °C - h, 2258
575 IR Y A AU T A 6 0 B E A3
A, F 0 — P T 43> BH S b S I B T-18);
iKF2 103.50 °C + h )5, FEZ AN 2 1 Sk e
J7 PR 3 o Fh o g Jir i (1 R 1-19 ), 240 6 £ 11932
PR P B L 2 273.90 °C - b, 7E 23S A A
P15 0 (W IR S I T — AT G B B, 2 B £
4 L0 S T L B LR A IR R A R
TV I A AV [ T2 1y HIR 24, Y HIR 4 T2 B 39 (181 ji 1-20);
2432.30 °C + h, 243 ORI 2 0 1 AR R it ) )5
FHEK, B ZE B A (TR R I-21), 33k 45 40 8 £ 1) 8 2F
B ; 2 680.70 °C - h, 225210 2 H 485 R ARRAAE,
I T 1 W 5 B0 o TV B a7 W 1Y) 68 4, TR 8 AN B
T, C 2 AR AR, Bl 5 AR 1 (81 i 1-22);
2 871.50 °C - h, Z<Fi i R 68 & B e il (KR 1-23), 4
figh £ e L E AR I T A AR g
A5 5 3 535.90 °C = h, 3 2 3 25 JF DY JE 2 385 B v
MR ER AR A, AR S PR — e A BUHR BK it IR R ERAN
Wt R AR IREEZ B IR AR (A ZR

BRI, A= 7 12 S0 B e e R i 2 FIR 5 (&1 R
1-24), 37 % i ik A% ] 109 A WG, 7 480 65 £ 3 A% T
HAAL I AC TR 55 5.806.70 °C + h, 2238 R IR L 58
S B ARAE  FLR SR Ak S K BE R AR 55, U0
B 1 2 IR B RIZY, B9 2 A v, |
A IZ B 2, fiT D BB 2L, R e AT 11, B s
IRCAY S ) (PRI R 1-25), 47 %0 kA S0 A )
TGRS , AN £ 5 EE AL (R 1),
22 (FHREERS
F T e AR 2 X6F A 8 14 43 19 o I T

T, R AR 1 00 1 28 £ 7 s R 3885 7 Rl
& A A 100 Sl B RSB A £, B B I A
i, PRI KAt dh b o R R el B 55 e e e
SUMHEE I,
221 THIEEHFEREES WD 338 (7 fik
5 8.1 ~ 89 mg, 4 K H1745 ~ 1875 mm, R
% 151 ~ 1.65 mm, B ¥ 48 35 B B, I 4R FL
69 ~ 71 mm’, 4> 5375 B, (R0 1k 5 0 K 775 A 1T O,
Fe T 1, AL 28 WYt (I8 AR II-1); I S 1) 2% A8
55 240 % f0 (1R BT i 6.2 ~ 7.5 mg, KKy
14.88 ~ 15.50 mm) ff- i K, {0 5P % o (K& K
8.5 ~ 9.0 mg, KK K 17.40 ~ 18.51 mm) {1 K /N
M, 48 hJiT, 0 F— A 70 ~ 75 UK /min, f1- 111 7 £iE
JESETF LR B, 55— X = TFARTE A, L8 kG2
W5, R T ke, R A e R s i (PR T
2); AT WIRRIE 5 RCE N BTt AR — 30, Z4scFp
MR SR T 2R (<019 ) AR 2 e R A0 3 £ % R
(0.2% ~ 0.5%). @ HFFE R I, I F K/ 5 i R
A R/NRIEASEKRR
222 ERPFEEDS 7dWNITAERTE
49.8 ~ 11.7 mg, 4K #720.95 ~ 22.00 mm, IR & A
1.90 ~ 2.10 mm, G EEERFL N 49 ~ 58 mm”, 11 240
AR T2 S AR, 76 Sk TOURS A T

AU HE 0 R (FMI-3), g &k B IA g, 5
WEEXT AT JE A FRF AR — 3, R R R B IIEAR
[Fi], st £ 1) 0 (RLASEHT 5 £ (DI
223 LEEFHAFERS 015 ~ 18d)5, 348
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1 OB W IR AR 5E HE (80% ~ 90% ), I T L HE v
RIS, RIS A R EWPIR, B 1T AR
FFfa A il (143.0515) mg, 42K Ky (2.5540.75)
em, AT AR T 522033 B RRAE , DR (0 2R W) FN 75 55
TEbR A TR, I BT 4h BN 5 -, Sk 5 1R
R EDIRIR M (A 0 R Nl i i B g A b
64 (EIM-4), FIFZseAr oI S22 S
KUE R HA HE A — 55, FUR Akt ) b 7734 2 28 il
L T 2 0 () 5 38 FAR—3K

224 TWEHESTWL [LIF40d)5,2455HAGY)
S e 3 DS @24 o=t P = 2 U Ntk
e R, i T ORI — AR I A
M % (ERRI-5), E77E4s dJa, fEfLER T3 A
ML s LA T35 52 B e, H S P A0 s 11 SASER 7
A FL T2 S AR “GIEERE” , s A HEf T
A HL A U G AR 5 IR AV o €5 [ R (o
R BT g S E DI R JFIRAE S 2B
NREEC. R B 64, BaE IR AR R ek 3 5
ARSERL (IR I-6), HEM A A AT S5 1
A (AR B 5 5 Z4aS PR i ) T8 (RS
TR R YT SR RCE AR, 2258 FP i A Kl
JEBE R RGE T,

3 itig

31 EXTHEHERERELZERE

7 5 £ P20 55 €2 1) B S0 B T 249 O T 1 S 8
51, S L EE TN TR, BB R  ER Hf
NG ON K A IR RIS & B R A ], i
b 10 91 TE 1 . B A LB, DR Ml B A
815 S S BB, 3 53 K S 2 17 BRI 445 AR —
B KREBAIMNRIG K TR E 2, Hoam
B FAATR A H B, AE 2 LA T sk i 1647 ply
T 2 00 140 58 €2 1) e 0 A R I R DR £ R /N
AHTE M, LA 0 iR 7 R R 8 e,
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A0 () 4Bl F, > A8 5 6F (%) xR A 6T (3) 2%
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32 RIEXERPrRIS

KT RO 2 R AR 1 s B R o e
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x A () BT B SRR RE ), 2 £ 2R
LGN A BT B A ) N U R SR AR A e i B, B
Py R B R AEA R B T R R R
SC LI AT B e 8 SRRRAE , SR BN 2 )
HAF-E SO BR B4 T8 (Yolk sac larva), *4BPBT4E
W] 80% ~ 90% , AT b BATWEUKAET1, HIT IR
EPRIE S, BRI E SCR AT, i £
THR BABERES) SN R B RASER, 8 7T
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1 (Juvenile) BB, SN0 T2 BERAAE A (AN 1 3L %))
BERE, HAKE I ORTOR e, B E 6 E 4. 15
A VAR SR A0 R0 A e e e, XA o 5 o
AT B TR EERMA RIS A T RIS
33 {Fainfa ST

B RS A £ 3K L B, R T | E3, o
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Embryonic, larval and juvenile development of hybrid between Hucho
taimen ( %) x Brachymystax lenok ( 3\ )

XU Gefeng', DU Jia’, ZHANG Yongquan', LIU Yang', YIN Jiasheng', MOU Zhenho'

(1. Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China; 2. Department of
Aquaculture,, Northeast Agricultural University, Harbin 150030, China )

Abstract: In the present study, intergeneric hybridization between Hucho taimen ( % ) and Brachymystax lenok ( 3)
were carried out by hormone induction and artifical propagation. The embryonic, larval and juvenile development of
the hybrid were also studied preliminarily. The results showed that the total effective accumulated temperature of the
embryonic development of the hybrid between Hucho taimen ( % ) and Brachymystax lenok ( 3) was 5 806.70 °C. + h
at 6.2-8.9 °C .The embryonic development were divided into 6 stages (prophase of cell division, cell division stage,
blastula stage, gastrula stage, neurula stage and organ formation stage ),24 periods. The hatching larvae could not
swim, of which the bodies were diaphanous, and systemic circulation was clear. Seven days later, mouth cleft of yolk
sac larva was clear, of which the top of head and belly began to be buff, and caudal fin differentiated unceasingly.
After 17 days, larva could swim, of which the yolk sac was absorbed completely, fin and scale began to differentiate
uninterruptedly. After floating 40 days, the larvae developed in to juveniles with adipose fin differentiated and
scales in both sides covered, of which parr marks began to appear.It may be considered that embryonic development
speed of the hybrids was between their parents.Juvenile characters were similar to their parents, too. Morphological
characteristics in the early stage of the hybrids was more similar to Hucho taimen, which grew much faster than their
parents. It can be concluded that the contribution to hybridization advantage may come from maternal parent. [Journal
of Fishery Sciences of China,2010,17 (4): 630-638]

Key words: Hucho taimen; Brachymystax lenok ; intergeneric hybrid; embryonic development; larva and juveniles
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Plate ] Development of embryo of hybrid between H. taimen ( %) and B. lenok ( ')

1. Fertilized egg of hrbrid after absorbing water for 45 min ; 2. Blastodisc stage; 3. 2-cell stage; 4. 4-cell stage; 5. 8-cell stage; 6. 16-cell
stage; 7. Multicellular stage; 8. Early-blastula stage; 9. Mid-blastula stage; 10. Late-blastula stage; 11. Late-blastula stage; 12. Early-
gastrula stage; 13. Mid-gastrula stage; 14. Late-gastrula stage; 15. Neural plate stage; 16. Blastopore closing stage; 17. Eye anlage stage;
18. Brain differentiation stage; 19. Pectoral fin analge stage; 20. Eye vesicle stage; 21. Tail bud formed; 22. Stage of eye lens formed; 23.

Caudal fin appearance; 24. Eyeball pigment stage ; 25. Hatching.
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Plate I Morphological developmont of larval and juvenil hybrid between H. taimen ( ¥ ) and B. lenok ( 3')

1: Hatching larval (arrowhead: anal tubercle ); 2a: Clear systemic circulation of larva after hatching for 48h (arrowhead: heart),2b: Blood
circulation in head (arrowhead: gill artery),2c: Somite in trunk (arrowhead: vena systemica); 3: Yolk-sac larva; 4: Larva after floating for
17d, diaphanous body, scale started to differentiate; 5: Juvenile after floating for 40 d, melanin deposited in the body, all fin ray developed
mainly to finish, scales covered completely on the whole; 6: Juvenile after floating for 45 d with adipose fin completed (arrowhead: adipose

fin), parr mark started to appear in body surface.



