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WE . W MR AYE S e N T EEHAI B A P Hucho taimen ) 54N ( Brachymystax lenok ) A TG4 3L
SRR P B EE(Q) x AhE( S ) (HB, IEATIRA]) ARG R IR bR ffrfa b e SHAUE AR S ER

BT E M2 57 (P>0.05), 11 ARG IR R & B Y HB 2258 FARIMFET R AL R T48 B ek [ (HH ) FnAniig el
FI%(BB) XF HRLH ., 7E P IR F2mHH0] (OR300 157, HB ., HH 1 BB (AT F A B4 B 5K TF R B
Pl FEIR A BRI IO - #OEHS), HB 1 BB 41 fa /A it 2 K a3 fk, HH 4005 i 5 6 K ke 3iE 1k

FESMEMEE FRIT (YIERT ), HB . HH 1 BB (49 f /A5 it 4 52 iE G Ra 3 Ak . TCI e M B S50 2 Aok B2 A AR
PR IER R b, Ak ( Q) x TP EE(S) (BH, )LL) 2258 20t 2 4R Z R LR RAR B s 2452 AR,
TRFEIRIG & BB Bt BH 2238 520 % R IR 1 25 T XGE (BB HH ) F 206 JRAL( P<0.05), (HILIF Ak 38 il 3EIC T Bk
XF HRZH(P<0.05), BH 2238 FAUAERE RS 1~ 2 h WRIBET S, MIBERS A 470 R 1 e s BU 2 R B 43 48 TN el R I AN e fif
&, LA R RSA T fra 1 ) P s B AE TR LA A S A RIS 32 [ 4tk ( @ ) x PTBEE( D) 1 AR I 14 )5 A

A RESE B A SR U A B T 2L [ IR FE,2009,16 (6) = 959-966]
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1 W) I 2 2SS A 78 0 20 4D 60 AEAR LUK,
T ]2 G S TR 2R ST, W I 3
AHLT AR AR 40 R0, BAR D Ze3s A0 H
AU BRZRLE 5, S A PR S B R R
ERLRUN IS o S = T = 2 WAy I |
o4 0B 1) 258 1A B Sh 8 (0 4 e )
L5 FET PR B SO R S 0 R g 0 L Y R 5, —
TR0 ZRFh A T 14550 T B, RER A T 4 Rh i
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Wi B HE: 2009-01-17; 1&1THEA: 2009-06-01.

XEHS: 1005-8737- (2009 ) 06-0959-08

AFBHREE AR AERMEREA 8255, AR KA1
FHETS, WL B8 ( Oncorhynchus mykiss ) 5121 5 fi:
( Salvelinus namaycush ) 2438 , NEIE L SE 7 FhiF AL %
65, FRAHA A P A 0 AR, KA L B
DA i 05 £ 288 Joms DY ) o ) 2% 52 2 B R T B,
H ARSI R Z R REA 71 , ANZL R 88 ( Salvelinus )
HIZLZE A FEMLL S EECS. fontinalis) (9 ) x JUARELL
EECS. alpinus) (3), F, B8R, RKE AN TICGEZ
[&]; T X IRRIA £11J& ( Oncorhynchus ) P EIFPE]423E,
W Z 02T 2 DR RIKIE (0. keta ) x
LLRFRIE (1. O. nerka ), IE R ACZFP I RE T, AE K M
JEE RIS 0 TR ARSI #0.( 0. gorbuscha )
(Q)x KEFIAAE( 0. keta X &), F, RERF , ATATEREA",
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H i A PN TS F R e ) £ 35547 i ]
G SE MBI 1 A WL AR TE , X6 a8 PN b (] 22 58 th oA
DLARIE , e} £ ] | Ja ) A S 90 S HL o e Ak
F25 U

FEAOZE B ML Sk 3 28, SR R R ARG
FAEAE A O A% 2K 0T 7 A PR JA% , HLfE & & L
AP IS AR AL ot A A AR AR S B A=
SRR B ek S Blm g A As Y, sk R
i J& ( Hucho ) 5 AN J& ( Brachymystax ) 1926 K
G #0128 2 DR 7 B A XA P I TR
SRIY A B RE” R (HX A B RS A2 (%
B AL R, 7E SRR 2 EANCA 2508k
FFRIELFIR Al AL A HIC 8k " A 20 122 50
AEARAR, BT ) R R 7E SRR T A T
P i 5 2R BE (W) RIS AN B RIRAZE . i,
BHIX 2 M@ a2 2 (Al 7E N T 2R A R AEAEZ43C 1Y)
AIRE, ABFFRAEK b A5 T B A2 ik ks
B AR 3 2 SR QMR AT A 2k ),
I8 o SRR 2 X 2 R T A
Z RSt N TSR MT TIRGASCE T

1 #REFE

1.1 EX

WL AR R AN I A 1 B 8 ( Hucho taimen )
FAn e (HARMIESHRHE) ( Brachymystax lenok ),
2002 47 R A T 5 5 BV % 3k B, PR A7 A [ K
FR2E 5T BE SRR VLA W 53 i i 1 v 7Kk PE £ a5
vho TP 10 (ML 2:3), X80 107 1%, &K
84~ 91 em, KTt 4.69 ~ 6.75 kg; Akt 12 F& (M
Mk 2:1), ¥4t 8" i, 41K 48.5 ~ 55 em, (K i i
1.38 ~ 1.88 kg,
12 EFERATHD

T 2007 4E 5 A, 647 T 58—k p, KRk
6~9 °C ; 2008 4F- 4 J,#F47 155 itk A,
KR 5~7°C,

H T EE A= (T B ek (3-4 45y ™ 520 (4—6
A3 247 [ B aH Z 5 A TR, R, A N T8

T A LA K T AR A T 55 i 24 il fe
it 25 00 B9 AN TR AR B T 3 S R 2R, AR B3
X2 AR AR B R AN TR A
SEMILGAAC T B HIRET B (3 ) Ml
Y (3 2 ) ARSI B AR 1% TR0 R AP i
FE 4 CIAAE RN B (2 ) A2
(4 ) MR 5 50 iR O A SRR 5 32 kG . A%
A B Q) x Al (3 ) (IEASSLER4H )
At Q) x PHEE(S) (AT, 53 ibR
P HB Fl BH, W BRZE 0 B PT B BE( Q) x P 2 ik
(&) (HH) FigniffE( Q) x A h:(3) (BB), #%
FEMEREEL 123 Fe X B0 20 Aot B2 A T A T 3528
A SR -5 A R T Py 7 i P R B £ ) A
T EHHERASCHR [26] it

A% ) = SAFIIEL 1 HELIREL x 100%;

KBHRF( %) = RIROIEL / SZAEIEL x 100%;

WAL (% ) = HHE/ KHRBIEL x 100%;

LVER(%) = FIRATE TR x 100%.
1.3 FWFREYEREK

AW FEAR P R 0 NS & B R R S
BRI R B BB 3 AN RS SR
3 (R A - f B0 e S M At ) TR B SR I (1
TRAFAOTF I — S5 TTIH)) Fno N PR R ($nE 4
Wi R I3, TR IR B LR T AR
PEI S MR P Tk YR SE AT
Tk, H MR B R TR 4% ~ 6%, T A4
AR B I A T3 3L

2 ERG5HMH

21 BT (D)X AEBE () T

HB 7532 ARG A B 8 3AE, 5 HH X R
HZEHIANK, HB SZ RGN 225 148~ 155 C-d HBLAR 45,
M5 BZH HH F1 BB #4973 55 285 160 ~ 170 °C - d,
140~ 150 °C - d HHBLIR s, AHSEAE 2007 -7
AT 1500 F& HB 881X, I w1
Pifk, O K& 2B B ; 2008 4F 84 SLga Ak
%5 000 4 )8 HB 258X, [ s 1 Wik, 31
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T E MR RE4 ., HB &5\ T EF M AR
P 55 MR X IR 22 AN AEAE 1 2122 5 (P>0.05),
{H HH (32 K55 R IR SR % fe i, HB IR,
BB (8 A; 114 1% HB 195, BB X, HH #%
fIR(3% 1), HB R[F & & B B e R ) i K

RGEMIRZH (P<0.05) 5 Wi 1] HB fUSET-# 5 BB
ZEURAFTE 3 22 5 (P>0.05 ), {0 i 3 = T HH
(P<0.05), [ 1747 HE T D FHE A YI LI HB 1)
FET- I B AN T R IR (£ 2),

®1 BFE (DX @it () X FREFABNZR/E LRE FLEMFE EFE
Tab.1 Fertility rate, eyed rate, hatching rate and larva floating rate of hybrids between H. taimen (%) and
B. lenok (3) and the parental pair n=4 000; x+SD; %

e TR CBH) SR WAL ) i LI
Group Fertilization rate ( Range ) Eyed rate ( Range ) Hatching rate ( Range ) Larva floating rate ( Range )
HB 91.3%2.6 (87.3~945) 90.5+1.3 (89.0~92.1) 952+1.9 (92.5~98.0) 97.5+0.4 (97.0~98.1)
HH 93.1+1.8 (90.2~95.7) 92.5+1.7 (91.5~95.0) 953+1.0 (94.1~96.7) 953+1.0 (945~97.0)
BB 91.2+1.5 (89.1~925) 90.8+1.7 (88.5~93.0) 93.6+4.3 (84.1~96.7) 95.7+4.0 (94.7~96.5)

®2 B (D X BEiEE (O FREFANBHEEAE X BN T RMBRE
Tab.2 Abnormality rate and mortality rate of hybrids between H. taimen (%) and B. lenok (3) and the parental pair
n=2 000; x=SD; %

TR 15 REZERiing | HE£A T 1 HEE I
i Hatching stage Larva floating stage First feeding stage Juvenile acclimatization stage
Group . JET-% By FET-H By FET-H MR FET-H By
Mortality rate Abnormality rate Mortality rate Abnormality rate Mortality rate Abnormality rate Mortality rate Abnormality rate
HB 6.5 0.10" 0.2 0.05" 3~5 <0.03 0.5~0.8" —
HH 50" 0.50" 0.3 0.1" 10~20 <0.05 1.0~50 —
BB 70" 0.50" 02 0.1" 5~10° <0.05 20~50" —
T [FIVBAE EAR T B 22 S R, AN ) 5 B R BB o)A 7 1 25 22 57 (P<0.05 ) .
Note: Values in the same column with different superscripts are significantly different ( P<0.05).
HB, HH #I BB FAURIREAE K A B RHEOWE 1 B i BURLRDRL, A2 58 S50 4H -5 XX BRZH 1 1

HIE 2. HB AT 5 15 0GR X B R iE— 2L,
Rl HB Ao 20 e s el (8] 3), A in
200210 d A H TR LRk S AUIRE 1 (BR i 2E
W), H R s PR B 80% LA L. TEBR BN
We B3, HB At g R iR S S 4 L HH A1 4
A i S S BB AT A i S R
o MEMAETF L YIALBT B LTFIS 11~ 19 d) TR
HABEMPHENEIKEE ST, HB 4IF1 BB 2014 BT
Py R ARk i, HL BB AT G i A X i
5, 1T HH B EKPIR, HA b 2 R i
FARNGIE (IR 1), (E S0 20 RS R 2 AE A2 g A —
HRE AR AT 2), TR BURAR R
DALY, th T HB, HH F1 BB ZHAE £ L 56 4208 1 1%

o84 KB @R 4 ( FRE S 30 d), ATLA
HEAT o B H LR (AR BT A TS i (& 1),
R ARG (8 2),
22 @l (RDXBETE () WHEZ
BH 2% 22 i A 15 I 4215 F1X, 15 BH 2 K 01 /£
JV T R 30 11 B 17 1 Sk BEARL( 5 SRR & 2, BH
Z KGO 25 198 ~ 207 °C -+ d M BLHR 5, i X B 40
BB HI HH 115245 U1 43 5l 75 283 140 ~ 150 °C - d il
160~ 170 °C - d AR A1, (A 7E BH B A7 5
RN BEALA AR S AFAE X BRI, B BH {110 fd 2
TP R T e R, T A, HAR T BOA
PR SR CE 4), ARBFFEAE 2007 447 H 2 il
FAZSZAEI 2 000 A0k, IEIGHHI A B R IF(£3),



962 I K R A

Fl6t:

0.18
0.16 |
0.14 1 (/\

012} \‘/‘\
0.10
0.08 |
0.06 |
004 @00y o o

-0~
0.02 -

1A JFiiE/g Boby weight

OLb—— v v 11

1 3 5 7 9 1

15 17 19 21 23 25 27 29

W5 & B HEl/d Time of post-embryonic development
K1 BREE(Q) x k(3 2252 TAUBCRAS BRI S %8 I M5 5 A8 (T 0
A- UL (HB) 5 B- Y BT HRZH (HH ) ; C— S X 41 (BB ).
Fig.l ~Changes of body weight of the hybrid between H. taimen ( @ ) and B. lenok (') and the parental pair at different stages

of post-embryonic development

A-H. taimen( Q) x B. lenok (') ; B-H. taimen F; C-B. lenok F,.
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{AK:/em Boby length

OL—— v v e e e e 1

1 35 7 9 11
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JRJ5 A& B A/ Time of post-embryonic development

K2 #EH(Q) x Mk 3) A TAUSRA IR RIS K 3 IR AR AR B
A- ZC2H(HB ) 3 B- PP EXIRZH(HH ) 5 C— A X fE2H (BB ) .
Fig.2  Changes of body length of BH, HH and BB at different stages of post-embryonic development of the hybrid between
H. taimen (@ ) and B. lenok (') and the parental pair
A-H. taimen( Q) x B.lenok (&) ; B-H. taimen F\; C-B. lenok F,.

B IROPFERE IS 1Y 1~ 2 h RIREFET, ToAETG
5 2008 4F 5 52 529 AL ARG A A2 2 KE BT 4 000 A%
KL, 4R 2007 AFZRASIE O —80( 3 3), RIAFAFE
TG BH BTN T EFHHASE R 3. T
HB 258 SE B A A A A 5 R e T, P B A
HRA HESBT B AR R R DL

3 itig
31 BHFHSMEERITEHRT

S A= AR 25 e R AR S e 4 A 260 R P TR A,
7E 20 CLLT iy @ B PR ) 5 % i 3

W, BARNY 4-6 H 03, 3X 2 b 43 i 7E L R)E i
BEHC ST FA G I TR EAL 2, A
FER MR ¥ SROKTE K ot b 5 B A 3y 20 fe:
FIAR I | oy T e AR B G o,
Pt N TSR 275 I 2 Ptk F)
[l BAOR . N TR A RS B A 7 2 ek 55 4
e JLF- AN BE AR SS I, 3 T AES 2 b fo A 1R i A
UG N FAT O, U A BRI, 2R PRI 58
R B MR R AR IR PR R R R
W o PR R e A B 251, T B B B B B LA K
PEAEA TR AR O SR B O T B
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®3 @ (DX BFE () MEERATTFREERTBOZREER ZRE HULEMFE FER
Tab.3 Fertilization rate, eyed rate, hatching rate, larva floating rate of the hybrids between B. lenok (?) and H. taimen (3)

n=4 000; x£SD; %

4341 SRR ST WAL L) o PR G
Group  Fertilization rate ( Range ) Eyed rate ( Range ) Hatching rate ( Range ) Larva floating rate ( Range )
BH 96.1+£0.8° (950~972) 963+1.3° (95.0~98.0) 87.8+1.9" (85.7~90.5) — —
BB 902+15" (88.1~925) 905+1.7" (88.5~93.0) 90.6+4.3" (84.1~967) 91.7+40 (857~96.5)
HH 931418 (902~957) 925%17° (915~950) 953%£1.0° (941~967) 953410 (945~97.0)

T [FIFIBAEIR 5B 22 R ANl T BN TR 22 57 (P<0.05) .

Note: Values in the same column with different superscripts are significantly different ( P<0.05 ).

B3 RIEEER HB Jesefi i
Fig. 3 Larva of hybrid HB after newly hatching

HE AT 2T 8 C Al 2 SR, 7 40 At i ) 5
FERIR LR R (7 ~ 10 °C) M BRI, BT AN TR
FAF P 2 DN EGA I AR B ARSI
PR, AR BT HR fh 2T 29 M 5 A Ml ) B0 A B
P, PR KIRAE 7 ~ 8 CAIXTIX 2 A py Al 254
VRHEAT A A sl N T AR ™ 3R 458 2458
T H HB IES S H BRI B4 T B~ 7
X A e 0 £ 23 14 g 1] LA ) e A Ao ] 2 52 14 25
BACE Y ARX T HB Zese it E e AR I K
HE YU BE 1A 155 T itk — 05T, % T H
AR B E MR LS RE TR R T AR B S )
RN SRR YT e e I ESS RIS T #
PEATHRIE . RUASTEAN R BI040 XX 2 Fhf Joik it
11 A SRS, (B I [ — A B s T 1
DU T, 490 e B IR G 997 20 fiek 5 ohad 1)
AR e AR AR KR 50 A SR A 2, S IR 11
TRANEA )™ A RIRAALF R S 2 T RER) . oA

B4 WIBEIRER BH Zesc o
i Sk R AT e LA
Fig. 4  Larva of hybrid BH after newly hatching

Arrow shows blood

FLTE 20 122 50 ARFUA, B4 ™kt e , 7 2
e VTSR AR T 2 i 55 b (1) R IR 258
I, AT ST AR 2 ol £ 1 B0 A B4 bR 1 7
T B R A 0P B ik 5 Al ) I 27 44 58
5 LASEER, 5 ANE Ay o [ £ S50 358 1 R 1) 24 5 B
FEHAN T 25 1, B i G 48 FAR T & 1 L 152
WH, LIRS F A RAR S5 £
T 258 T AR 5T A, SR A I & — o i fe £ i
b FRFE At R AR R B DR
32 TP SMEEENIE R SR SHLE

— e £ TF S AR SE AR B, R T, 47 % i
SR EE R IE RS MR . A58 I & kAl
BEAS A EEOOAR A TR G425 MR B 2 B H
FOR S HXGE(HH, BB) ARFEHRICR L E M2
F(P>0.05) (& 1.58 3), 1 HAEMG AR & & i)
1] HB 2228 FRAFET R FIBGIE 24147 T HH 1 BB
XFRREH (3K 2), HB IR AT 1 B (il 4, RS #E 4T
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IEHRE AR E 3) 5 s /AR, 37 2 i
ARG it 2 AF Z2 RSB B ARAS B B I 2438 TR,
{RAENRIG & B BB BH (0438 24 % R IR 2R R4k
R EUTHIGE(HH BB) HREEHE R (P<0.05)
(#1.33), 8K BHAFAAERE S 1~2 h NEISET S,
W B A7 f B 5 B 2 R R /) S S TR i 3
I ASREME, BT BEAT ) B T R BE
Fel S 4), FEOXFREEFAYJE N AT e SR 7E R4 T
RS R R B R A b B, B T HACREAR [ e
CRB E SR 25 5, S BUR S (BH) B2 RG BA%
JEAAHAS, Rl BH ATt i s Bl 4sE T, C4h
RS UERH , BEAS I O 240 it o 1) 45 R IR S R 2k
3R e ! B SRR e B A0S B
P B A 9% DNA IEH PR CRAES), 525 B
IR A AE IR R 2R3k, TS BH IR ANRE
EWHET, HEWBGIT, S ™ #im x =
s LR LT x Fifn B A B AR x
LG A WAT FIRE G L, 3 20 JE AL 4 458 IE
JRAE L AN R AR AT A TR 5 A AR e
3.3 #F6E ()X A (O NEZTFRIEEEE
KFOYIE

DR BE AT B HE A R B BB, BN
TR S R AN R i T S P O
TPEDRHAE P G 3 Y 24 P R R A 1 RE A5 IR
T O RS SR VA AT 8 32
BRI AR B I 38 5w B s S A
T AR BT SRR v O T W e
it 157 R TR B I £ 28, L G A as TR %R
P, DR AS AT 5 AR A0 A4 2 e 4 P 9 D5 i HB
HEFT I E Ak, X 5 Y i E N A 2R R 2 B
fif 0 s S ANTR), QT A K R f R M A o 4R
P BC & B0k AR TR I AR 25,
1%} HB SEE A A IRZH (HH F1 BB ) FARAEAR &
B S A AR RIS o s A A 7 D R B, FEA T P I
PEEFRAT Y], HH 41, BB 4145 430l 52 1R 36 K A
TR AR R, A HB 1 M o i A 2 A kg K ARk, i
BT 2 IER S, KB/ IMEIK R HB.,

HH. BB, HB 4 i F (U BT i 4 < 5 AR K38 K A
5 X AELL AT RE S HB Zess PR KA 56, Ut
B NI S SRR A 22 e AR R, X 5 R &
P A A RO A, 1R BRI 10 d, KT
PR TR O AEIR A E IR, HB 41A
BB 2114 T i 2 2 A K ARk, HH 42 g AR
16 AR EANTR AR 5 A IE K UL A Y
VRS R AT f R AR K R B P A B, HB
21 BB 2H LA BT s AN HEKAA Y T PR B 5 1
PR R IR B B SR T, DI A S MR 38 5 B
KT, PR B AN A A TR
HAR R, AR SE A T R 3 R A A T A1t el
LIS 2 al DN TR E TR AR A TR B R R
P Re e, I AE KZ18 . AW AEAS IR 3k
PRI 256 2H 55 00 BRZH AR KA IE R 1 3RS, HH
HIRGE RN KA H R BB ELR A 1%
1, 3 S5 HAF T O SR AE T HeAes AR R
HB 2171 BB 2H 1) SN & SR SR RE o A K
PRSP ALK A BB R AT G, HB dhoK T A4
(A ) F) 5 T 10T SR A O ™, DRI HB FEAR
T 3t v AR O P TR SR 1) AR SR X — 2
R AR I 1) A BRI A, 2 I B LA AR A K
e,

SHE -
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Intergeneric hybridizations between Hucho taimen and Brachymystax lenok

XU Ge-feng', YIN Jia-sheng', LIU Yang', LI Yong-fa', DU Jia’, MOU Zhen-bo'

(1. Heilongjiang River Fisheries 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, distant hybridizations between wild Hucho taimen and Brachymystax lenok were carried
out by gonadal hormone induction and artifical propagation. The result showed that there were no significant differences in
fertility rate, eyed rate, hatching rate and larva floating rate of the hybrid between Hucho taimen ( Q) and Brachymystax
lenok (3') (HB, orthogonal experiment group ) ( P>0.05 ). The malformation rate and mortality rate of the hybrid ( HB ) at
different stage of post-embryonic development were lower than that of control groups ( HH, BB ). The body weight of HB,
HH and BB larvae showed negative growth, positive growth and zero growth respectively at the stage of endogenous nutrition.
At the mixed feeding stage, the body weight of HB and BB showed positive growth, while the hybrid of HH showed negative
growth. At the exogenous nutrition stage, the body weight of HB, BB and HH were all positive growth. No matter at which
stage, the change tendency of body length increased in all groups. The hybrid between Brachymystax lenok () and
Hucho taimen (3) (BH, reciprocal cross group ) were not a live in the past 2 years. However, the fertility and eyed rate of
BH were significantly higher than that of HH and BB ( P<0.05 ), while the hatching rate were significantly lower ( P<0.05 ).
The larvae died within 1 to 2 hours after hatching. Tt was observed that the tail of yolk-sac larve couldn’ t stretch around
the yolk, and there were hyperemia in the middle and posterior segment of the tail. The reason why the hybrid between
Brachymystax lenok ( Q) and Hucho taimen (3') couldn’ t survive might was the karyoplasms of the gametes from
Brachymystax lenok and Hucho taimen by distant hybridization were not compatible. [Journal of Fishery Sciences of China,
2009,16 (6) : 959-966
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