REDKRE 2023 81 B, 30(1): 1-10

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.12264/JFSC2022-0306

EH )BT F SRR T TER SR

wp 1,2 . 1,2 oo e 3 s 1 s 1 o 1, 2 N 1,2
Dy, RES KRS, BR, fTEe, FRME S, KKER
1. EK =R 25T e OB TR =5 T, SBIJpiT MRIREE 150076,

2. BRIp T AR VA ARV A0 S o B U5 R M IR T S TS 2, BIRYT MURTE  150076;
3. BT KRR R A, BV MRIE 150010

R ORI U G 0 2538 B i (Hucho  taimen)Fl N K 5 )1 B4 % fid:(Hucho bleekeri)Fha] (94N RIE 522 5, LU
B SRR VLR B R i )1 BT 2 BTN &, RAMEGIL A F I A MRS B B 45 S =, XF 3 MR
PRI 9 A 1 RFIERN 35 TR e AL & BERFAESEAT T 40000 . S5 R WR . (V)73 % S WA b BHRF AL 00 2 6 1 35K
TR B2 5 (P<0.05), BEIA E, BIABHATE ST 9 AN WHHE _ EWAFTEAMASE X, BT 4y, JIBk¥
B (1) R B 0y S BE A . MR BRI T 8 Y80 N TR 6 (P<0.05), H 3 ANEEMRE X, KA,
Q) F WL oy B L e th 4 MARMEE R T 1005y, BT sTikAak 88.928%, Hh & — F o vk R i m, £
BT 3ABERMIR TRIATEZS 22 5 0 W 32 o RIS & & B, 3 TR B RETE AR X b S A 4, R e =2 TR 4)S
FIEAMERLE X . ()R 200 B B EEF NAUE 14 T FZRR S R e S A B B k22 7
(P<0.05), ¥ 2 sk F )1 B B sk 2 mNA 29 I 32 4l A K T30 A9 4k B RRAIE A2 7 d 35 1 22 72 (P<0.05)  (H)F1 43
BrALodi s i 10 Ak B RRAE FH T @257 Fisher SR sREL, A AHE 004 A4S A BER I BR B K 100%., (5)FE
S AT B B e A M B R LR ORI SR SR R, I B B ik O s 3 B B Y SR R RO TR Y
fif, ZEAAHTRI . (DI PP B R B —ERENIESY 2R, BB NER—WF . QNIE P iS5
P B AL S L2 RE P TIRTH, BEEy i85 MZRBERIRE ] E REEE TR 0E vT 8 Sy 954~ b 114 24 51
AR, N 2 e o] R F R s a3 % e R R R TR

KW WHEE BT B R RS FA s FBI T
RESES: S961 XEIR SRS A XEHS: 1005-8737—(2023)01-0001-10

7 & i (Hucho taimen) 1 )1| B4 &' fif: (Hucho
bleekeri) [7] J& #4: /£ H (Salmoniformes) . f: F} (Sal-
monidae) . ¥ & L7, T F R XU ) RIS K
s, YW BEAE IR E B N A AE P A 32 A X
A3 5 S 2 A L DX B Y e A P b b X AR
Fer RN B B R, RS = R E
B, R e VI RN A 2K 55 3] i S i o3 A T
wh [ by A 52y G T SR A A, ST b
PAME, PRSP S AR X B ] B & R
WY W B =z E, EEARILMIEdL

K BH: 2022-08-29; f&I1THHA: 2022-09-22.

WA R A S T i 25 4, T R g T 0 e A B
Vi) 11 35 PR 22 i il 2 452 1, S b BB IR A I
By B BN IR E R A R, WP EEE N 5 Fh sk
a3 A 25 B B IR A AR 260 A8 vk 1 R, g
N B RN I A AR ARV, JLAH SE A
L7 HBIX B 2 29~30 CHYKIT I B, vkEHY
SidE, BRI E R OK BRI R,
AL R B W1 Bt Bk, gl ol S 5T a2
b5 S AR K R A TE A,

Pk B A B R SR IR, 5 R )1 BT

EEWB: P EAKFRAIT b 3 AR L 45 284 T (HSY202205M; 2020TDS6).
fEHERAN: DPL(1994-), J, M+, WFoEss~d i, MWER /KM EEF ARG . E-mail: makai@hrfri.ac.cn
BEIEE: WACR, BRSO, MF AL FF5E. E-mail: atai0805@163.com



2 o il K B 2

%30 &

5 i A0 A I 2K 6 P IXURS:, A 2021 4587 & A i
KA AR B L S 4 5 )b, 5 B k51 o [
K BRI B A, )BT B L4 5] S E 5 1
BRI BN . 5 Mk, FREXT B EE R R
P Wy RS A A ) o R B AR R T b
At S E T R e SR A R e L S
fip e IR B R S s O A
XN BT 20 ek 1) A 4 A= 2 o R B b Tl s
IKOEPEAGTH | L A R 2 i AT BRI R
g e R R R 5k e R )
B X RX AR B e I £ S R Y FRR (BB 252
Z SR,

T2 2207 AT 2 A W A S8 5 T AR b & B
WL A T BT MR S AR et
PR VT3 S8 RN A8 % 5 30 e 3 A 4 2 i 2 0 K B
(i) %) e BB 25, AR 0T BB B A AN T A A 25 A
BTG R AT B AL 2 AU A R
T (1022 Sk o TF SR YN 210 1 J ek ik DNA
) COI Fl D-loop J3* 41| L £ 31E 5247 2 fik: (1 7 4 i 2
BEAR Z (B AE 815 2 P AFAE A% o fk, (HIR A i
GEUESE A M BB (9 35 15 A8 S 2 iR 31 1 R W
JEAMEARACE, 8 H LT LA WA AR A ]
B X i R ML S MRS, A RERl % e A
PO A, B B e KT R 20 3 K 30T Y
Wik, RZIE R — s R, HS 0 R EA
T B LA 225, BT A g

ARG R AL o T 252 5 1 FIVRE 20 1% 1 1%,
ia HFERGT 34T . B R 250 7 55 2 40
o7, Wk E B 2 A () B R DL R
Bk 5 )1 e 2t 2 0] (T8 25 20 22 R AT 0 T,
D)3 ) BH 7 25 i S () e B R A L R 7 2 i 5 )1 e
P ik 2 [ L SRR e bR 22 5, F & 3 2 ik
JU BT B ek O 4 A Wy 2 5080, TRV S 7 20 e g 6
25 1) b PR S R0 R R oy AR S
1 MHEE5FZE
1.1 HFARKIE

BRPEE R 19 BEF AP B AT 2018

7 HREAKRATES 11 JBIGKRA 8 BIET:
FEAS), BRI 30 BEF A4 B e REA (HLY) T

2020 4F 10 H R4 A B Ip VL LB (A7 17 FBiE
RN 13 BALT-HEAR), By 24 B P &E(X)H
H 6 BEFAFEART 2020 4F 10 A RE HHU/RF
WL 2 BG4 BAET-HEA), HAr 18 B
AN 2021 4F 4 A TEAT R AR R K B H
TF oA B w0 ) 9 5% 1 B A o £ (4
TRREAS) (R 1),

*1 BFHMIIFEETHERER
Tab.1 Sampleinformation of Hucho
taimen and Hucho bleekeri

FHEVN FEAK K /fem /g
population sample size body length body weight
PR ME (XT) 24 69.47+11.22 4507.22+1866.63

Hucho taimen
WL (HLY) 30 37.15+4.11  559.90+171.79
Hucho taimen
1 e % i 19 26.69+6.92 299.67+246.20

Hucho bleekeri
e XI5 % B R AR, HLI-37 % B SRR TR IA.

Note: XJ-population of Hucho taimen from Xinjiang Uygur
Autonomous Region; HLJ-population of Hucho taimen from
Heilongjiang Province.
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Fig. I Truss network of Hucho taimen and Hucho bleekeri
1-tip of snout, 2—origin of dorsal fin base, 3—terminus of dorsal fin base, 4—origin of adipose fin base, 5—terminus of
adipose fin base, 6—dorsal origin of caudal fin, 7—abdominal origin of caudal fin, 8—terminus of anal fin base,
9—origin of anal fin base, 10—origin of pelvic fin base, 11-origin of pectoral fin base, 12—distal tip of occiput.
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Tab. 2 Meristic counts of Hucho taimen and Hucho bleekeri

S HEE meristic count

7% i Hucho taimen

I % i Hucho bleekeri

HLJ
P IER 4y 3 68 580 dorsal fin unbranched fin-ray 3—4 (3.2) 3—4 (3.2) 3 (3.0)
P& 7) & 4% dorsal fin branched fin-ray 10—11 (10.2)° 10—12 (10.2)° 9—11 (10.6)"

R 8 A4y 7 B8 4% anal fin unbranched fin-ray 3—4 (3.0) 3—4(3.1) 3(3.0)

R 58 43 7 8% 2% anal fin branched fin-ray 9—10 (9.1)* 9—10 (9.1)* 8 (8.0)°

£k 545 lateral line scale 195—237 (217.8)* 176—216 (197.0)° 125—133 (128.7)¢
gk b 15%0 scale above lateral line 30—35 (32.5) 27—36 (32.4) 29—38 (33.3)

{UES g scale below lateral line T— . 5— 7. 5— 7.
ML F 8% scale below lateral li 27—30 (28.0) 25—32 (27.6) 25—30 (27.9)
HEANAY gill raker 15—16 (15.5) 14—17 (15.5) 14—16 (14.8)

HATTH %40 pyloric caecum

196—212 (205.3)"

172211 (193.2)* 73—98 (83.1)"

I EARTF RIS T 0 AR on 255N B35 (P>0.05), AIFREFIR 22 5 B3 (P<0.05). XTI B EEHRAFR, HLI-1% S ORI T A
Note: The same or no letter superscripts in a row mean nonsignificant difference (P>0.05), while different letter superscripts in a row mean
significant difference (P<0.05). XJ—population of Hucho taimen from Xinjiang Uygur Autonomous Region; HLJ—population of Hucho taimen

from Heilongjiang Province.
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Tab.3 Theresults of one-way ANOVA for morphometric characters of Hucho taimen and Hucho bleekeri

Mook 7% # Hucho taimen 1 B o f: PR $7 %% Hucho taimen e
character XJ HLJ Hucho bleekeri character XJ HLJ Hucho bleekeri
BW/BL 0.168+0.039° 0.116+0.008° 0.128+0.016° D;.o/BL 0.247£0.015" 0.229+0.014° 0.264+0.076
EI/BL 0.082+0.018° 0.057+0.005° 0.062+0.008" Ds.10/BL 0.168+0.007" 0.165+0.013° 0.200+0.061°
BH/BL 0.197£0.013% 0.19420.012° 0.204+0.011° D;..//BL 0.426£0.012°  0.422+0.028" 0.472+0.149°
HL/BL 0.214+0.025° 0.240+0.032° 0.228+0.023° D,.s/BL 0.060+0.009" 0.056+0.006° 0.069+0.022°
ED/BL 0.025+0.004¢ 0.034+0.004° 0.044+0.008" D..s/BL 0.127+0.008" 0.122+0.008" 0.144+0.047°
SL/BL 0.040:£0.007" 0.052+0.009° 0.048:0.009° D..o/BL 0.141%0.007° 0.135+0.009" 0.159+0.050°
HE/BL 0.149+0.016" 0.156+0.009° 0.133+0.011° D..10/BL 0.253+0.018° 0.265+0.021" 0.296+0.096°
CL/BL 0.080+0.014° 0.0700.008" 0.081+0.010° Ds.¢/BL 0.080:£0.009" 0.088+0.014"  0.091+0.033™
CH/BL 0.072+0.005° 0.069+0.003° 0.082+0.004" Ds.s/BL 0.124+0.008" 0.131£0.013°  0.138+0.043™

D,.1./BL 0.160+0.019° 0.173+0.011*® 0.187+0.077° Ds.s/BL 0.094+0.007° 0.091+0.007" 0.112+0.034°
D,.12/BL 0.366+0.024® 0.341+0.024° 0.384+0.115" Ds.o/BL 0.138+0.008" 0.138+0.011° 0.164+0.050°

Di1.12/BL 0.143+0.013° 0.138+0.010° 0.175+0.060° De.7/BL 0.089+0.007° 0.084+0.007° 0.096+0.032°
D;./BL 0.505+0.026° 0.512+0.027° 0.554+0.189" Ds.s/BL 0.118+0.012° 0.120+0.012° 0.140+0.051°
D,..1/BL 0.220+0.020° 0.242+0.015° 0.251+0.108™ D,.¢/BL 0.078+0.012° 0.094+0.011° 0.094+0.032°
D,.s/BL 0.109+0.009° 0.124+0.009° 0.129+0.049° Ds.o/BL 0.076+0.007° 0.082+0.008™ 0.086+0.029°

D».1o/BL 0.212+0.013° 0.203+0.014° 0.240+0.075° Do.1o/BL 0.197+0.014* 0.201+0.016" 0.217+0.073°
D,.11/BL 0.328+0.011% 0.310+0.021° 0.362+0.107° Dio.11/BL 0.410+0.025° 0.383+0.029° 0.422+0.134%
Ds.4/BL 0.200+£0.014 0.195+0.018° 0.216+0.061*

e R EARH R R R 2 5 OR B35 (P>0.05), ANFIRR 25 8 3% (P<0.05). XI-3 2 fi: Fr s B Ak, HLI-35 2 i B p VT REAR . BWRJE,
BL-& K, EI-HR I, BH-{AR, HL-3k &, ED-IR%%, SL-W) K, HE-IRJG 35K, CL-RBMNK, CH-RBANE, DR 1 2 12 AYBEES,
Do BE A 2 2 12 BYBEES, Dy AR 11 2 12 BUBERS, Dip- WS 5L 1 2 2 M9FERY, Dy BE A0 1 2 11 WEERS, Dol &
B2 2 3 HEES, Do M FERT 2 2 10 (HEES, Do iR AT 2 2 11 IR, Day— S50 3 2 4 WHE RS, Dy FEi 3 %2 9
HIBE BT, Ds.jo— 3L 05 3 25 10 MBE RS, Da — IS 3 & 11 B ES, Dy M5 4 2 5 IR, Dy MBS 4 5 8 IIFEES, Dy
M FES 4 % 9 (RS, Dayo- D E LS 4 5 10 MBEES, Ds— M IS 5 2 6 MFEES, Ds— I8 5 2 7 WFEES, DI 5 &
8 MBE S, Dso— Ml HEs 5 %2 9 BIFEE, Do, EEEA 6 2 7 BYIEE, Des M IS 6 2 8 (IR, DR HEA 7 2 8 BYFEES, Dso
M2 8 & 9 MHE RS, Doy EE S 9 2 10 (IHEES, Do — I35 10 = 11 AREE.

Note: The same letter superscripts in a row mean nonsignificant difference (P>0.05), while different letter superscripts in a row mean
significant difference (P<0.05). XJ—population of Hucho taimen from Xinjiang Uygur Autonomous Region; HLJ-population of Hucho taimen
from Heilongjiang Province. BW—body thickness; BL—body length; El-eye distance; BH-body height; HL-head length; ED—eye diameter;
SL-snout length; HE-head length behind the eye; CL-caudal peduncle length; CH—caudal peduncle height; D, ,—distance from the
measuring base points 1 to 12; D, ;,—distance from the measuring base points 2 to 12; D,;.;,—distance from the measuring base points 11 to 12;
D,.,—distance from the measuring base points 1 to 2; Dy.;;—distance from the measuring base points 1 to 11; D, ;—distance from the measuring
base points 2 to 3; D,.jp—distance from measuring base points 2 to 10; D, ;—distance from measuring base points 2 to 11; D; 4—distance from
measuring base points 3 to 4; Djo—distance from measuring base points 3 to 9; Ds.—distance from measuring base points 3 to 10;
D;.;;—distance from measuring base points 3 to 11; D,s.s—distance from measuring base points 4 to 5; D, s—distance from measuring base points
4 to 8; Dy.o—distance from measuring base points 4 to 9; D4.jp—distance from measuring base points 4 to 10; Ds—distance from measuring
base points 5 to 6; Ds;—distance from measuring base point 5 to 7; Dsg—distance from measuring base point 5 to 8; Dso—distance from
measuring base point 5 to 9; D¢ ;—distance from measuring base point 6 to 7; D¢s—distance from measuring base point 6 to 8; D;.s—distance
from measuring base point 7 to 8; Dso—distance from measuring base point 8 to 9; Dy o—distance from measuring base point 9 to 10;
Djo.11—distance from measuring base point 10 to 11.
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ZitoiEkR ik 88.928%, BIET 4 A>3 54 nl LAfi#
BT Bk XT BEUR CHLY BEAAR LUK B 47 2 fe: B4R
Z[H] 88.928%IMIEAF2ES . 45 Mo 71
fi{E LR 4, SF—FERrTERRRDY 3 BUEE
“FFEHR N Dao/BL. Dyg/BL Fl Ds.o/BL, fiifaj{H 5>
Sk 0.985, 0.982 F1 0.982, =% f e T g #E
fig 2 (B A R T 5 FR A RRAE o 565 — o e

x4 BFEMIIBRETEERSFTHEFHRETE

Tab. 4 Factor loadings of principal components extracted in Hucho taimen and Hucho bleekeri

TEIN FE 4> principle components PR F 43 principle components
character 1 2 3 4 character 1 2 3 4
BW/BL -0.058 -0.852 0.374 0.064 D;.4/BL 0.945 -0.123 0.087 -0.110
EI/BL -0.008 -0.752 0.477 0.033 D;.o/BL 0.952 -0.197 0.144 0.015
BH/BL 0.085 -0.307 0.090 0.817 D;.0/BL 0.973 -0.029 0.003 0.149
HL/BL -0.015 0.787 0.242 0.225 D;.1/BL 0.975 0.004 0.135 -0.041
ED/BL 0.472 0.490 -0.419 0.417 D4.s/BL 0.892 -0.100 -0.142 -0.114
SL/BL -0.047 0.835 0.026 0.208 D,.s/BL 0.982 -0.064 0.027 0.011
HE/BL -0.270 0.514 0.672 0.002 D,.o/BL 0.985 -0.052 0.032 0.038
CL/BL 0.092 -0.334 -0.651 -0.261 D,.1¢/BL 0.970 0.066 -0.044 -0.113
CH/BL 0.401 -0.326 -0.564 0.515 Ds.¢/BL 0.971 -0.050 -0.045 0.123
D,.;»/BL 0.884 0.327 0.238 0.049 Ds.o/BL 0.982 0.029 -0.078 0.006
D,.1»/BL 0.926 -0.119 0.263 -0.012 Ds../BL 0.962 -0.057 0.041 -0.078
Di1.12/BL 0.948 0.013 0.075 0.155 Ds.s/BL 0.964 0.038 -0.128 -0.115
D,.s/BL 0.908 0.247 0.083 -0.142 D,.s/BL 0.803 0.233 -0.214 -0.300
D,.1¢/BL 0.962 -0.081 0.128 0.142 Ds.o/BL 0.898 0.185 -0.034 —-0.238
D,.;1//BL 0.970 -0.097 0.130 0.046

T TR EARAR R 2R 25 5OR BB 35 (P>0.05), AR R 2 5 13 (P<0.05). XI-45 % 65 AR, HLI-T % 6 B g T K. BW—IKJR,
BL-{& K, EI-MR (8], BH-{& &, HL—3k K, ED-R%, SL-WK, HE-IRJ5 k&, CL-EM K, CH-EWiR, DM m 1 %2 12 B,
Do M EE 5L 2 2 12 BYBEES, Dy EE A5 11 2 12 PUBEES, Dy B0 1 2 2 R RS, Dy Wi BE 40 1 2 11 (WEEES, Dol
T 2 B3I, Doo- IS 2 2 10 WBEES, Do DI S 2 5 11 BIEES, DS IR 3 2 4 IEE, Dy RIS 3 £ 9
FIBE BT, Dsjo— M FE 05 3 2 10 MBE RS, Day— I SE S 3 & 11 IR ES, Do M5 4 2 5 I, Dy MBS 4 5 8 IIFEES, Dy
MEEER 4 2 9 BIFERE, Daio-EEER 4 2 10 IR, DM EIE L 5 2 6 IR, Ds, AN 5 2 7 WIS, Dss-MEHS 5 2
8 MBE S, Dso— M AEsT 5 2 9 BIFEE, Do, EEEA 6 2 7 BYPEE, Des M IS 6 2 8 (IR, DS FHESN 7 2 8 HYFEES, Deo
BT 8 9 BIHE RS, Do I EFE LT 9 F 10 AUIEES, Dyo— T E L 10 E 11 BIEEE.

Note: The same letter superscripts in a row mean nonsignificant difference (P>0.05), while different letter superscripts in a row mean
significant difference (P<0.05). XJ—population of Hucho taimen from Xinjiang Uygur Autonomous Region; HLJ-population of Hucho taimen
from Heilongjiang Province. BW-body thickness; BL-body length; El-eye distance; BH-body height; HL-head length; ED—eye diameter;
SL-snout length; HE-head length behind the eye; CL-caudal peduncle length; CH—caudal peduncle height; D, ,—distance from the
measuring base points 1 to 12; D, ,—distance from the measuring base points 2 to 12; D;.;>—distance from the measuring base points 11 to 12;
D,.,—distance from the measuring base points 1 to 2; Dy.;;—distance from the measuring base points 1 to 11; D, ;—distance from the measuring
base points 2 to 3; D,.jo—distance from measuring base points 2 to 10; D, ;—distance from measuring base points 2 to 11; D; 4—distance from
measuring base points 3 to 4; D;.—distance from measuring base points 3 to 9; D; o—distance from measuring base points 3 to 10;
Dj.;—distance from measuring base points 3 to 11; D,.s—distance from measuring base points 4 to 5; D4 s—distance from measuring base points
4 to 8; Dy.o—distance from measuring base points 4 to 9; D4.jp—distance from measuring base points 4 to 10; Ds—distance from measuring
base points 5 to 6; Ds;—distance from measuring base point 5 to 7; Dsg—distance from measuring base point 5 to 8; Dso—distance from
measuring base point 5 to 9; Ds,—distance from measuring base point 6 to 7; Ds.s—distance from measuring base point 6 to 8; D;.s—distance
from measuring base point 7 to 8; Dse—distance from measuring base point 8 to 9; Dy jo—distance from measuring base point 9 to 10;
Djo.11—distance from measuring base point 10 to 11.
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Fig. 2 Plot of the principal components of Hucho taimen and Hucho bleekeri
A-—plot of the first and second principal components; B—plot of the first and third principal components;
C—plot of the second and third principal components. XJ—population of Hucho taimen from Xinjiang
Uygur Autonomous Region; HLJ—population of Hucho taimen from Heilongjiang Province.
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Autonomous Region; HLJ-population of Hucho taimen from
Heilongjiang Province.
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Multivariate analysis of Hucho taimen and Hucho bleekeri populations
based on mor phological characteristics

MA Kai'?, TONG Guangxiang' %, ZHANG Lanlan’, ZHAO Cheng', HE Baoquan', YIN Jiasheng' 2,
ZHANG Yongquanl’ :

1. Heilongjiang River Fishery Research Institute of Chinese Academy of Fishery Sciences, Harbin 150076, China;

2. Key Open Laboratory of Cold-Water Fish Germplasm Resources and Aquaculture of Heilongjiang Province, Harbin
150076, China

3. Heilongjiang Province Fisheries Technology Extension Center, Harbin 150010, China

Abstract: Hucho taimen and Hucho bleekeri belong to Salmoniformes, Salmonidae. Hucho are a genus of
ferocious large cold-water fishes. There are two main distribution areas of H. taimen in China, namely, the
Heilongjiang River Basin in the northeast and the Irtysh River Basin in the northwest. Existing research
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shows that from the early to the middle of the tertiary period, the Heilongjiang River Basin and the Irtysh
River Basin were connected by a vast lake group distributed in northern China and Mongolia. Based on this
geographical condition, the H. taimen in the two basins could freely communicate and diffuse in this period.
After the middle of the tertiary period, the rivers and lakes connecting the Heilongjiang River Basin and the
Irtysh River Basin shrank, and the gene exchange between the two basins stopped as the two basins became
geographically isolated. H. bleekeri is an endemic species in China and the species with the lowest
distribution latitude among the five species of Hucho. During the quaternary glacial period, the climate of
Sichuan Province, Shaanxi Province, and Qinghai Province became cold, and H. bleekeri ancestors moved
south from the northern region with a high latitude to the Yangtze River Basin. After the end of the ice
sealing period, they stayed in the rivers with high altitudes and low water temperatures, and gradually
evolved into the existing H. bleekeri, which is considered as a living fossil for studying the relationship
between fish evolution and climate change.

To determine the internal and external morphological variation between the rare and endangered H. taimen
and H. bleekeri, H. taimen from Xinjiang Uygur Autonomous Region and Heilongjiang Province and H.
bleekeri from Shaanxi Province were used as the research object. Nine segmented characteristics and 35
standardized measurement characteristics of the three populations were statistically analyzed using the
traditional morphological method and the frame measurement method. The results showed that there was a
significant difference in the mean number of lateral line scale between the two geographical populations of H.
taimen (P<0.05), but as a whole, the two populations of H. taimen had individual crossover in all nine
segmented characteristics, which could not be distinguished. The average number of dorsal fin branched
fin-ray, lateral line scale, and pyloric caecum of H. bleekeri was significantly lower than that of H. taimen
(P<0.05), and there was no individual crossover between these three parameters, so the distinction was
obvious. Four principal components with eigenvalues greater than 1 were screened out using principal
component analysis, with a cumulative contribution rate of 88.928%, of which the first principal component
had the highest contribution rate, which mainly explained the difference in trunk oblique morphology of the
three groups. Constructing the two-dimensional scatter plot of principal components, it was found that
although the three groups can form relatively independent groups, there were still individual intersections
among them, which indicated that the difference in measurement characteristics of the three groups couldn’t
be described simply by any two principal components, and all principal components should be considered
comprehensively. One-way ANOVA showed that there were only 14 significant differences (P<0.05) in the
measurement characteristics mainly describing the head and tail of H. taimen, while there were 29 significant
differences (P<0.05) in the measurement characteristics mainly describing the trunk between H. taimen and
H. bleekeri. A total of 10 measurement characteristics were screened out by discriminant analysis to establish
Fisher linear discriminant function, and the discriminant rate of individuals being correctly classified into
their respective populations was as high as 100%. Cluster analysis showed that the two geographical groups
of H. taimen had the closest genetic relationship, and the genetic relationship between H. bleekeri and the H.
taimen from the Xinjiang Uygur Autonomous Region was closer than that of Heilongjiang Province. The
comprehensive analysis shows that: (1) there were some morphological differences between the two
geographical groups of H. taimen, but they still belong to the same species; and (2) the morphological
variations between H. taimen and H. bleekeri were concentrated in the trunk. The segmented characteristics
such as the dorsal fin branched fin-ray, lateral line scale, and pyloric caecum could be used as the
identification characteristics of the two species. H. bleekeri might have evolved from H. taimen from the
Xinjiang Uygur Autonomous Region.
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