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1.1 &HRE

W4 BUR T Wi A A v LA SR A B 1 3 B ek
FRic N Hucho BHB, F445U/R 55 Hri it ek it A /R B
IR B R AR B B B KR AL A Hucho BED, Y447 7K
BB A K IR A 7 5| R ROV B ARl
ANHucho HLY. 435 N3N SKIR H) 2 2 i 2 6E B 1)
/NERZAZ1(£10.3 em*0.5 emx1.0 cm)/it A\ 1.5 mL Ep-
pendorfiE H1, JN95%IPTHE PR AT«
12 EEZEUR

B ARAS f TG A, 5 EEEE T T B 1 A1
TEAS, RN W 1) BEHEE N SR AT MR W52
1.3 SFENFEHAR

DNA 2B HF95% K TR A7 1 i 2% 25 BT Y
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EREHIEENEFE  PCRI R RAERI25 pL

1R &, 2xEasy Tag PCR SuperMix 12.5 pL, 1 pmol/
L EFIE5#%1 uL, 10 ng/pL AR 2 pL, ddH,0
8.5uL. CO I IEM5I#IATyrCO I : 5-CTGTTTAT
GGAGCTACAATC-3", CO 1 Jx [\ 5% HSerCO I :
5'-GTGGCAGAGTGGTTATG-3'""; R MiF2F H:
94°C Fii A8t 5min; 94°C A #£30s, 56°C 1B k30s, 72°C
AEAH90s, 30MEIF; B 572 °C ZEfH 10min. PCRX
NEEF G, B PE 2 1 % B B b F K 2 Hr, H
et VIR 5 FHOMEGA 23 =] 152 [ Sk 7 itk 474l
1k, ifh P W% BIpEASY-T1#HAK I, J-4 N2
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{H Hucho BHBS #1515 th, HEHAR A 8, BE 7,
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TR 2 AT T VRGN 1) T 2 2 i % A5
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HLYk&E R RCO T 2 BER/NZ1241600 bp,
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Tab. 1 Gene sequences of Hucho from GenBank

M Fr Bt A Fragment KA S GenBank¥ %5 2% ik
Species type Collection location Accession number Reference

Bt % ik Mt 1 [E China KF908853.1 18
Hucho bleeker

NIRRT % i Mt 1 [E China HM804473.1 19
Hucho bleeker

Z 34 W i Mt 1 [ China KM588351.1 18
Hucho hucho

K114 Bk Mt 5 W Bl A8 /R ATt 38 Russia: Amur River basin KJ711549.1 20
Hucho taimen

ENBEZED 3 Mt € China HQ897271.1 21
Hucho taimen

KI1E BH ik Mt % Hr: BTAE /R T ik Russia: Amur River basin KJI711550.1 18
Hucho taimen

FNREEES col % r: BT AR T Ji 4k Russia: Amur River basin K(C936240.1 22
Hucho taimen

Y NREIEA 5 col %% . B A2 /R IAT I i Russia: Amur River basin KC936250.1 22
Hucho taimen

YNREZEZ S col %% - B[ A8 R ] A 3% Russia: Amur River basin KC936242.1 22
Hucho taimen

yNRIE col Fp ] R S5 IR e B Ry A% ENGIS
Hucho taimen China: Baihaba river of Irtysh River basin

UNIRIE col Fp ] R S TR AR R K R Ry A% NI
Hucho taimen China: reservoir in Burqin County of Irtysh River basin

- col Hp ] BRI AR R A K IR A F] Ry A% ENS TN

PR China: A cold water fish farmi in Burqin C £

Hucho taimen ina: A cold water fish farming company in Burgin County o
Irtysh River basin
I T4 fik Mt 5 W BT RS /R Tt 3 Russia: Amur River basin KJ730524.1 23
Brachymystax
tumensis

T Mt R Rk 2R 4L, Co T Fordifu At Rl 1 FFE4H

Note: Mt represents the whole genome of mitochondria, and CO 1 represents the oxidase pigmentase | genome

MNEFCOo T HEKEIMLIWE, Hucho BHB.
Hucho BEJF Hucho HLI 5% %7 W[ #2 /R ] ([ R
SRV R T B (H. taimen) BN — K0

1 BURTEFr s FIRIR T 2 6L S
Fig. 1 Morphologes of different sources of Hucho in the Irtysh

River basin

X, XA KI5 XN, Hucho BETA Hucho HLI 5
A8 %8 Sy B A8 R T (b [ R B T VL) K T4 B e (L
taimen) % 2| —j&2, M Hucho BHBJE i, — AL 1H) 43
Xoo XA KMAr S XS TR E ) B 2 (H
bleekeri) PR (1) 2 3 25 % (H. hucho) 5& i) 73
T BB NI R 45 R 5 ML 5 A
—.

MIET-CO T FEH 8L BE B H (% 3), )BT
Wik (H. bleekeri)5 K11 WM E(H. taimen) B Fh ] R
#740.0127—0.0160, 1| B 2 ik (H. bleckeri)f1%
BT P75 ek (HL. hucho) 8% BE B8 °40.0140—0.0166,
Z G B (H. hucho)5 K11 B (H. taimen)
()35 4% BE B9 °50.0134—0.0160, 56125 %' (1) J& [a]
PR KZ17£0.0127—0.0160; CR A& KIT1H P
it (H. taimen)AH L IA] [ 15 4% FE 25 750—0.0038, 1584
IR I1HT % ke ) ol () 824 B B 7E.0.0038 42 45« Hucho
HLI5 4% 2 B ) A2 /R T ([ R B8 Jfe V) K 13 %0 ik
(H. taimen) 1184 85 2 50—0.0031, Hucho BEJ 5
W Z BRI RS RT3 B ek (H. taimen) 1)3834% PR 25
50.0006—0.0044, Hucho HLIF Hucho BEJ )it {%
FEEG40.0038, 5 K11 D EE(H. taimen) B P ] 15
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AE AL BE B A — 35, Hucho BHBS5 % % R 8 2R I
KITE Bk (H. taimen) I8 4% FE 2 240.0057—0.0076,
Hucho BHB5 Hucho HLIF Hucho BEJ) 545§ 55

F A ) 38 4% P 39 . Hucho BHB 5 1| Bk % i (H.
bleekeri)F % B4 1 B ek (H. hucho)f)ist £ BE BS54
0.134—0.160, 5 ¥ % i 1) Ja [R]85 H 29(0.0127—

40.0082F10.0057, B & KF K11 D E(H. taimen)

x2 FRIKFEEFZEHMERER

Tab. 2 Main traits of Hucho in different waters

0.0160)FH— 2K, 1X 2625 BB Hucho HLI. Hucho

KA HIRYL (I 5) AL (L) 5 95 BLYL (15600 RIUR F5 HrmT (4 44 178
Collection place Heilongjiang (Xunke)  Nenjiang (Nenjiang) ~ Wusuli River (Rao River) Irtysh River (Kanas Lake)
FRAHL
Number of specimens (tail) 15 9 3 15
4K Total length (mm) 470—810 275—550 240—522 235—615
& X £:Body length 450—3810 240—520 216—486 202—580
S SLL N
Body length/Body height 4.6—6.55.6 51—6.55.7 4.0—4.743 44—4845
(S SIEEVNIS
Body length/Caudal peduncle 7.7—10.29.3 7.7—8.7 8.1 7.8—9.89.1 84—9.79.1
length
(SN
Body height/Caudal peduncle 12.3—15.8 14.5 12.9—15.0 13.7 12.7—15.3 13.9
height
BSSL/ES
Head length/Snout length 3.5-3.93.6 3.6—4.54.1 3.7—4.2338 343837
LKA
Head length/eye diameter 6.5—8.57.5 53—796.3 53—827.1 52—797.0
S /AR TR E
Head length/Interorbital width 3.1-3.63.4 283634 3.0—3.63.4 3.0—3.53.2
eI/ FE Vi i Caudal peduncle
length/ Caudal peduncle height 1.2—191.5 1.5—19 1.7 1.4—1.81.6 1.4—1.71.6
#fEDorsal fin 10—1110.3 10—11 10—11 9—11
R i€ Anal fin 9—9.2 8&—9 9—10 8—10
My f&Pectoral fins 13—15 14 13—15 14 13—15 14 13—16 14.5
E & Ventral fin 9—109.3 19—10 19—10 18—10
| 2% &% Lateral line scale 141—211 197.8 139—214 146—220 197—233
HEFLGIll rakers 11—16 13.2 13—14 11—15 10—12
BESH 11—12 11.6 12—13 11—12 11—13
H | ] HEPyloric 184—195 189 150—250 181—205 206—260

T 5 BEEE AR, 19984F, (a4 5t P SRS AW RO 5L 113 2D iR R A2 TR

Note: Quoted from Dong Chongzhi, ef al. 1998, (Research on the conservation biology of the endangered sage and snails II. The traits

and ecological data of the snails)

KC936242.1 Hucho taimen
Hucho HLJ

HQ897271.1 Hucho taimen
89 | |KJ711549.1 Hucho taimen

KC936250.1 Hucho taimen
KC936240.1 Hucho taimen

97 KJ711550.1 Hucho taimen
Hucho BEJ

76

Hucho BHB
—— KM588351.1 Hucho hucho
82 HMB804473.1 Hucho bleekeri
ol KF908853.1 Hucho bleekeri

KJ730524.1 Brachymystax tumensis

—
0.01

2 BETEPEECO 1 HRM ARG K E M (ML)
Fig. 2 Phylogenetic tree (ML) based on CO | gene of Hucho
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TR A AT IR T 135 B ik (H. taimen) 845 FE 25 4%
K, fEERH FAAE—EZ R
3 Tig
31 EEEHS

TEAS MG SR, 3P RIE 1) B T A F A
— W ABFEH 9 E R Hucho BHBE N TEH 1,
AR (1 €8, BE ST/, BE SR 2>, B 6833 Hucho
BEJHI Hucho HLITS 9 Ja A8 s, B RUK, B A RR T
&, R EAEE, Y Hucho BHBS Hucho BEJFI
Hucho HLITETEAS LA —E 27 AW FLH T B A

REACVE MR, xR AT Gi it (H ¥ # 2
R 5T SR 18 AR ST R R T B e S
VLRI 47 B e I 2 0. el 1) E RO £, £ W
ANRIR I B R R R s A — R

B ) % Fh o B A R I B A R
AR 4 5 0 4T 5 ik 1O T 25 2 1 R W A AR T, g 7
R, AR avR R R E YRR R
WA, I 4 R Ry, TR R B
m%%£mmﬁAmmm«%%@ EY
S/ 8 N B R P VACOE b W< %) Ll
A A TR AL, HeAt A48 b A g D P,
B 1, K 2 IR R g/, R T,
CHaE R Y PR ) R AR, R =

KJ711549.1 Hucho taimen

63|HQ897271.1 Hucho taimen

71

94

84

.

KC936242.1 Hucho taimen
Hucho HLJ

KC936250.1 Hucho taimen
KC936240.1 Hucho taimen
KJ711550.1 Hucho taimen

79~ Hucho BEJ

Hucho BHB

KM588351.1 Hucho hucho

\_|7—HMBO4473.1 Hucho bleekeri
85 KF908853.1 Hucho bleekeri

—
0.005

KJ730524.1 Brachymystax tumensis

B3 ETCo T REEIE Y RS MND)
Fig. 3 Phylogenetic tree (NJ) based on CO | gene of Hucho

®3 ETETHCOI EEMERERIER

Tab.3 Genetic distance matrix based on the CO | gene of Hucho
Niﬁm%er 1 2 3 4 5 6 7 8 9 10 11 12
1
2 0.0530
3 0.0530  0.0101
4 0.0564 0.0140 0.0166
5 0.0529  0.0134 0.0160 0.0160
6 0.0536  0.0127 0.0153  0.0140  0.0031
7 0.0536  0.0127 0.0153 0.0140 0.0031  0.0000
8 0.0522  0.0127 0.0153  0.0153  0.0006 0.0025  0.0025
9 0.0529 0.0121  0.0147 0.0134  0.0038  0.0006  0.0006  0.0031
10 0.0536  0.0127 0.0153 0.0140 0.0031  0.0000 0.0000 0.0025  0.0006
11 0.0537 0.0140 0.0166 0.0166 0.0006 0.0038 0.0038 0.0013  0.0044  0.0038
12 0.0536  0.0127 0.0153  0.0140 0.0031  0.0000  0.0000 0.0025 0.0006 0.0000 0.0038
13 0.0543  0.0134 0.0160 0.0134 0.0076 0.0057 0.0057 0.0070  0.0063  0.0057  0.0082  0.0057

VE: % 5 5T M I GenBank & 3¢ 5 K& £ ) #P 25GenBank accession and type of fish corresponding to the number. 1. KI730524.1_Brachymy-
stax_tumensis; 2. HM804473.1_Hucho_bleekeri; 3. KF908853.1_Hucho_bleeker; 4. KM588351.1_Hucho_hucho; 5. KJ711550.1_Hucho_
taimen; 6. KJ711549.1 Hucho taimen; 7. HQ897271.1 Hucho_taimen; 8. KC936240.1 Hucho taimen; 9. KC936250.1 Hucho taimen;
10. KC936242.1 Hucho_taimen; 11. Hucho BEJ; 12. Hucho HLJ; 13. Hucho BHB
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FTE, LI B U g e 06 I N,
RSB R, JE o el . BATNN, FEOX LTS
TR RF TS — 0 5 DR AT R BR AR A ) SR £ AN [
FEACRAE IR A] . TR AR ) A 2 7% H k.
32 EEFIER

HAGKEWEY, Hucho BHB. Hucho
BEJFI Hucho HLI5 k% 7 il £2 7R ¥ ([ FR 28 %
DRI B (H. taimen) 58 N—"N KI5 32, 15
XA KI5 N, Hucho BETA Hucho HLI 5% #;
Rl A2 SR B R 118 B ik (H. taimen) T3 — 2, 1M
Hucho BHBJE i — N 143 37 . gt A& B 25 40
[ 7] & HY, Hucho BEIAIHucho HLI 548 % i #2 /K
TR 135 B (H. taimen) i85 #E 25 90—0.0044,
5K P EH. taimen) )T 8] B8 25 A — 2%, 1%
Hucho BEIMIHucho HLI N K 13 B i (H. taimen);
Hucho BHB 5 4% %' i Fal #2 /K 1) 0K 1145 % B (A
taimen) {34 B 5(0.0057—0.0076) 21 N K [ 145 &
fik(H. taimen) 8] B5 55 (0—0.0038) I 1%, 51| Bk
B (H. bleekeri) 12 ¥ain] 5 2 e (H. hucho) )38
10 59(0.0134—0.0160) 5 7 & fit: 1) Ja8 [A] 38 4% R 525
(0.0127— 0.0160)#H— %, $tW Hucho BHB YK
P B EE(H. taimen), 155 & 2 W7 A2 SR W 1 K 114
Bk (H. taimen){E 3K AR BOR 22 5%
33 =AMTREKRFETEHNXFR

FH S AIF 7038 BH ¥ 7K 06 ¥4 7K 7= B 3R 85 HL G Jil
R, FNYA 7K (0 5m Z0 (1) IR 5K BE5E ) 1 S AR 55
(4™ BRE 70, b B () 1R 25 2 DR 25 R A2 Vi e R e
T A B L e ket Rt g
T, REKFZAE, (BRI B3, BRI, B
ATV o f 200 fk i 2R 300 ) TR 745 22 5, L Ay b B B
BB B AL 04k, AN BTV R 4 ek 2 2R W 41
fife ik 1) — oo R 1) b AR S S

BATIBE TS RARTERS S RAEF T4 B 12
TN, BRSBTS RN B e VT A 2 20 e el TG
I R IR 25, 38 RIS [F] (b B EAS, 3EA AT, A
MAE A AR R A T ROR 2 57, el A2 2 A
JF AT TH , K HBURFF W Ak i Hucho BHB 5 2
VTS I 2 BEAE AL T BB ) 4332, 8t
& BE By BRI T % ik (] BE 28 R R £, TTAR
AKITE D EE(H. taimen) A RIS HUBELERE . 1
Hucho BEJ5 Hucho HLI S A% % il A2 /- o] (1) 45 &
i AR RV TEREA FER B T —ig, BHE RS
N0—0.0044, 55 K 1T 2 ik v ) R S AH — B, FAT 19
W Hucho BRI 44F TR0 BRI FE A b 1 ) 25 2 ik
3.4 XT5|FhElREAIERT

A K Ff(Alien or exotic species) e f& AP L& H B

P o 25 BRI B AR 7 A VO B R O 70 LA A
(VA RAE I H AR A Ja [ LN, 721 B4 Bl A 4%
FINKIEOL R AR R ELBL R 4328
Fon (S H AR R B R R A AE ZE T 22, 2000)
+ 3 Ff(Indigenous species) & 48 H A K AT HFE A4
X B R, B H SR R AE TR X FIRE ) . B
VIR A (b [ AR ) 2 R VR N 2 B T AR TS e
21, 1998)",

1 5 G A T SRS R <R AT £, R 4 S0 0 << 3
P B A R Ah, FIRBIE TS R AR B, FiUR TR
I 1) 2 i A A b TR A R B AR R T A AN
FERIRHIE, 5 HAh R 38 3 2 ek g 1 A [R] 1 AR 2
PRISHE . 17 D DR M R L MR MR
GBI S AR R R B R,
iy B oR A OB, B A, EEC TR K
s R D SR A A AR ST 9T 2 W b Sk
A 25 M 2 TB] () A8 5 BUR Uk & 1 B RS
D/ 111 B ) - IR B3/ & W NS A
B F R, 5 S m Y, S0
S AR A AL, RIS ] s NP R 5L, Do 25
KR A . ORI A HRE A B FR 5T B2 IR, AT
J A B 2 LR A R K AR SR SRl R BBOR, N
I ERA /K55 nie] a8 4 2 £ 28 B0t 98 S AR AR,
RERE T P ek, dnfpfi . JbAk i 55 R B IR
BT, DR R AR 55 il s 2 e J H At £
KPP LRA SR o
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MORPHOLOGY AND CO | GENES OF DIFFERENT SOURCES OF HUCHO
TAIMEN IN THE IRTYSH RIVER BASIN

GUO Ai-Min', Kadirdin Alken ', JIAO Li', HAO Cui-Lan', CHEN Lin’, PAN Guo-Qiang’, XIE Zhi-Sheng',
ZHANG Wen-Run', RONG Meng-Jie' and YUE Cheng'
(1. College of Animal Medicine, Xinjiang Agricultural University, Urumgqi 830052, China; 2. Xinjiang Zhongliyang Fishery
Technology Co., Ltd., Urumgqi 830052, China; 3. Burgin County Irtysh River Special Cold Water Fish Breeding
Development Co., Ltd., Burgin 836600, China)

Abstract: Hucho taimen belong to endangered species. It is distributed in the Irtysh River basin and the Heilong-
jiang River basin, but the geographic isolation has existed between two basins chronically. Differences in the morpho-
logy and anatomy of Hucho in the two basins have been reported, yet the differences in gene sequences remain unclear. Seve-
ral Hucho were collected from natural waters (Hucho BHB and Hucho BEJ), and introduced from Heilongjiang (Hucho
HLYJ). The morphological characteristics were described. The CO I gene was amplified and sequenced, and the phylo-
genetic tree was constructed by downloading the CO I genes from GenBank. The results indicated that Hucho BEJ and
Hucho HLJ had the same morphological characteristics, and Hucho BHB differed from the other two species on body
color and spot size. The phylogenetic tree based on the CO I gene showed that the three different Hucho and H. taimen
were clustered into one large branch, and that Hucho BEJ, Hucho HLJ and Russia’s Amur River (called the Heilong-
jiang River in China) were gathered into a common group, and Hucho BHB was another separate group. Based on the
genetic matrix of the CO I gene, Hucho BEJ and Hucho HLJ had similar genetic distance with the Russian Amur River
(0—0.0044), and Hucho BHB was far away from Hucho BEJ, Hucho HLJ and Hucho of Russian Amur River (called
the Heilong River in China) (0.0057—0.0082). These results indicated that Hucho BHB in morphology and gene se-
quence is quite different from Hucho HLJ and Russia’s Amur River (called the Heilongjiang River in China), which
maybe belong to different ecological and geographical types. The almost identical morphology and gene sequence
between Hucho BEJ and Hucho HLJ demonstrated that Hucho BEJ was a species released into the river or escaped
from the farm.

Key words: Hucho; Morphological identification; CO I gene; Irtysh River; Heilongjiang
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