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Abstract: The morphological variations of the reciprocal F| hybrids between Pelteobagrus vachelli and Pseudobagrus ussuriensis were
analyzed by Chi-square analysis and multivariate data analysis methods based on the parameters of morphometric characters. The re-
sults of Chi-square analysis indicated that there were no significant differences between the reciprocal F hybrids and their parents,
except for the number of pectoral fin. The number of pectoral fin can be used as an important parameter to discriminate the recipro-
cal F| hybrids from their parents. In aspect of the characters of anal fin and caudal fin, there were significant differences between the
reciprocal F| hybrids and their parents of P. vachelli,but not significant between reciprocal F| hybrids and their parents of P. ussu-
riensis. The results of cluster analysis have revealed that the morphometric characters of two female parent fish groups were much
closer to the two male parent fish groups,as well to the reciprocal F, hybrids groups. Principal component analysis showed that the
morphological differences of six experimental fish groups were induced by length discrepancy of fish body depth. Discriminant analy-
sis indicated that the total discriminant accuracy of the discriminant functions was 97.9% in the six experimental fish groups. All
results showed that the reciprocal F, hybrids appeared morphological diversity to some extent compared with their parents,and the
reciprocal F| hybrids were much closer to P. ussuriensis in the aspect of morphology.
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Fig. 1 Truss network of distance measures used in the study of Bagridae
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TR (% 2) ,1E AR F ARG OB AE T S A TRk SR AR 22 5, (0L 7 Mg 8 8 A4 B A7 7 25
S TESEEIR b IR F AR G BRI 2 BT, TS50 Fy AR5 ARV 25 R, BNE 58 F AR
Y LA 22 R T 5 5 L A O AR SRR b L CUR S F AR S AL B A AR 22

1A SR 2 B AR R I R R o 2

Tab. 1 Overall mean and standard deviation of meristic characters of each experimental fish groups

HRAE Pv( Q) Pv(&) Pu( Q) Pu(&) Pv? x Pud Pu® x Pvd
g R 2+0 2+0 2+0 2+0 2+0 +
L7¢ 34 70 7+0 70 70 6.9+0.29 6.7 £0.52
e el 7 7 7 7 6-7 5-7
Makg R AL 120 120 1+0 10 1+0 1+0
TR B 8.5+0.67 8.8 +0.41 7.4 £0.50 8 £0 6.5+0.67 6.4 +0.57
ik 858 e 2% 31 7-9 8-9 7-8 8 5-7 5-7
5 8 258 60 60 60 6+0 6+0 6+0
A1 SR 20.2 +0.58 20+0 18.4 £1.29 18.8 £1.21 18.5 £0.67 18.7 £0.79
B8 5 R 19 -21 20 16 —20 17 -21 18 —20 18 —20
FRHE 2K 19.5+1.97 17.7+1.97  20.7 £1.01 20.4 +1.40 19.3 +0.98 19.7 +1.14
AT 16 -22 16 —20 20-22 18 -22 18 —20 18 —24

2 AL 0 2 A B R BER R T e Al
Tab. 2 Chi-square analysis results of meristic characters of each experimental fish groups
T g 4% W fg s 2 B A% R A A%
R PAH RIrE Py R PAH RIrH PAH
(PrQ® x Pud ) - Pv? 1.889 0.169 26.494 0.000 " 22.419 0.000 * 0.471 0.493
(PrQ x Pud)- Puéd 1.298 0.255 27.000 0.000 * 2.411 0.121 1.543 0.214

(Pu@ x Pvd)-Pvéd 1.738 0.187 36.000 0.000 " 21.600 0.000 * 5.428 0.020"
(Pu® x Pvd ) - Pu? 3.095 0.079 12.088 0.001 " 0.503 0.478 2.577 0.108

* HEFRE TN LEF B FIERFALE Pré M PuQ RIZZE F VG Po @ fl Pu & SEAIRIGAE UR K, HOR
TERTToMT; P EI R,
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2.2.2 F @A MREERITTTIRR KT 85% BN, 34 MBS ILBIZHoh k4% T 11 A B2 a 18
b, FErP R S A TN EE SR BRI AT AE R LA 3. 11 A F2 R X AN [ S 86 £ 2 45 ) S AR 22 19 Rt STk
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Fig. 2 Cluster dendrogram of six groups of experimental fishes
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Tab. 3 Components matrix and contribution of principal components to total variance for six groups

BV S A SRR

(DY

i H FRA 1 FRS 2 ES 3 ES 4 FRSS i H FAE 1 G2 FGE 3 ERSr 4 ESS

/2K -0.498  0.305 0.429 0.229 0.217 D4-13/4K 0.800° 0.213 0.137 0.212  0.003
(NS4S 0.914* -0.064 -0.143  0.007 -0.010 D5-6/2% 0.809° 0.099 0.191 0.088 0.171
WK/ 4K 0.508 0.462 -0.280 -0.243 0.198 D5-7/42K -0.184 -0.292 -0.041  0.703" -0.278
Rz &K 0.660 0.543 -0.235 -0.077 -0.118 D5-8/4K  0.842° -0.100 0.093 0.162 0.134
HRMAIFE/ 4K 0.845° 0.240 -0.386 -0.040 -0.078 D5-9/4K  0.768° -0.353 -0.180  0.289  0.015
B/ 4K -0.729 0.411 0.135 0.083 0.150 D6-7/4&K  0.106 -0.098 0.105 0.313 0.016
B/ &K 0.905° -0.216 -0.227 0.023 -0.018 D6-8/4F  0.411 0.514  0.099 -0.335 0.127
S/ ek 0.497 0.639 0.125 -0.301 0.117 D7-9/4K  0.502 0.183  0.226 -0.009 -0.651
D1 -2/4K -0.350 -0.324 0.452 -0.041 0.024 D7-10/2K  0.869° -0.364 -0.135 0.045 -0.031
D1 -3/4K  0.706° 0.307 0.334 0.083 0.005 D7-11/4&K -0.430 0.720" -0.114  0.304  0.147
DI—-13/4K  0.277 0.494 -0.099 0.033 0.324 D7-12/4K -0.549 0.470 -0.088 0.521  0.052
D2-4/4K  0.578 0.662 0.048 0.065 -0.108 D8-9/4K  0.055 -0.716 -0.263 0.292  0.382
D2-13/4&+K  0.293  0.725° 0.192 0.150 0.114 D9-10/2HK -0.423 0.651  0.389 -0.101 -0.343
D3-4/4K  0.438 0.152 0.398 0.047 0.070 DI0-11/4H  0.090 0.540 -0.460  0.535 -0.057
D3-5/4K  0.230 -0.199 0.520 0.354 -0.197 DI0O-12/4K -0.297 0.582 -0.420 0.420 -0.125
D3-13/4K  0.539 -0.130  0.647 0.109 -0.069 DIl1-12/4K 0.620 -0.473 -0.123 0.225 0.012
D4-5/4K  0.338 -0.162 0.537 0.103  0.138 Bifk%(% ) 31.88 17.79 9.25 6.85 3.90
D4-6/4K  0.138 0.067 0.487 0.291  0.337

* FeR M > 0. 700.

2.2.3 H A A RIVAN TR o 3220 FUEE NS 34 MRS LB S ECEAT /087 , 48 SPSS AR 43-#r, 34
MEESHPA 1T ADSHOS AR TTIRECR (% 4) , & Poadls il BES H 6 M REOR R DU S5 75 2. )
T £ PR R AR U i IR 5k S ST R A S B e Bk D A R BN AR IR R AR A B, B A 2%
R L A5 23 (Y, ) ARSI 731 20 A0 I FC T JaR R, L B8N () 3 A 9 40530 2, OB A DRt Js 7 0B —

2 ANVTHER Po @ Y5 DL 7 2N -

Y, =2905. 618X, +4715. 545X, —994. 858X, +416. 348X, +2250. 730X, — 16. 371X, —208. 322X,
+495. 577X, +872. 393X, +274. 311X,, -290. 116X,, +244. 644X,, +2135. 510X, — 105. 504X,
+862. 688X 5 +394. 146X, +1187. 769X,, —810. 219
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Tab. 4 Fisher’s linear discriminant function coefficients

FESE Pv?Q Pvd Pu?® Pu & PvQ? x Pud Pu® x Pvd
Wi/ 2K (X)) 2905.618 2406. 166 1718.246 1955.024 3047.780 2793.768
MR/ 2K (X,) 4715.545 3580. 145 2579.106 2793.312 5895.815 6518.482

MR Ml 41 (X5) —-994. 858 —586.089 - 1896. 127 —-2292.995 -242.202 -157.687
EME/ 2K (X,) 416.348 767.525 —1323.496 -1106.618 -607.757 —447.674
KK/ K (Xs) 2250. 730 2185.489 3633.539 4082.567 2416. 665 2471.228
D1 —13/4K(Xy) -16.371 -21.510 -63.901 -69.540 -27.428 20. 688
D4 -6/2K(X;) —-208.322 -17.145 —463.268 -327.876 -107.328 -290.594
D5 -7/4 K (Xg) 495.577 632.912 745.294 386.813 366.703 436. 849
D5 -8/4(Xy) 872.393 503. 844 402. 649 589.752 712.361 789.518
D5 -9/4K (X)) 274.311 229.443 289. 621 130. 761 396. 655 341.724
D6 — 8/ 4K (Xyy) -290.116 76.628 142.058 336.459 149.718 - 136.540
D7 -9/4:K(X},) 244. 644 324.012 265.786 104.703 262.114 53.557
D7 - 10/4:K (X3) 2135.510 1313.949 877.064 1828.751 1057.706 1197.730
D7 - 11/4&K(Xy,) -105.504 7.698 64.817 -71.577 278.375 105. 444
D8 —9/4 K (X5) 862. 688 938.700 997.713 883.320 684.256 779. 898
D9 - 10/4K (X6) 394. 146 468. 450 933. 663 889.156 527.813 703.376
D10 - 12/4K(X,,) 1187.769 1136.629 1188.779 859. 156 1247.155 1243.306
BRI -810.219 -762.414 -757.952 -753.941 - 863.047 -872.961

R T B A 0 AR S, o 4R S B e e S A ) 0 O R AT TN AT RN ST A ) S 4
WIS, Po@ Ml Pu® x Pv & BHATEA 1 RBIRa N BUEE A, FUMNHER S P, R 95.5% —100% , F 5 EH)
P, 85.7% — 100% , L4 F1 % 97.9% |, A I 3R 5 7 A X AT 4 H ARG 2.
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Fig. 3 Scattergram of canonical discriminant functions of six groups
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Tab. 5 Results of discriminant analysis of six groups

FIAFEE
i it
Py Q Py & Pu? Pu & Pv® x Pud Pu? x Pv &
SRR PvQ 21 1 0 0 0 0 22
Pvd 0 6 0 0 0 0 6
Pu? 0 0 15 0 0 0 15
Pué 0 0 0 11 0 0 11
PvQ x Pud 0 0 0 0 12 0 12
PuQ x Pvé 0 0 0 0 1 29 30
&it 21 7 15 11 13 29 96
FIBMERRR Pi(%) 95.5 100 100 100 100 96.7
Py (%) 100 85.7 100 100 92.3 100
ZREHN 97.9%

3.2 STEHMEHEMEERM FHESER

T ASHRAIE 22 5 AR 22 R P Bk A 2 B, T 0 288 T 285 R A0F A9 43 7 6 0 2 JEG Ao 5 2 S5 7 1l 7 1 L ¥
WL IR, S R AR R A e BT S R T ARE 2R F R4 T S S MR 2 R A
Mg 1 A A T e ] R R A REAR BT R AR A S0 A 2 RO AR T U R 7 0 A s
H 0 SRR — B BB R IE R ZR3E F AR UG 22 ) B 4 4 2 S VO B 35, S TR 6 M g 4k 4
T LA A X 512 5 £ 5 WGE I T BEIR. IEAC F, AU 0 4% 5 HOREAC VT 85 3125 57 0 3, 5 A0 AR 1 5 HRL L
XA R E, HILZ ARG A 7258 F A IE 5 5 HAUA VL B0% 5 35, 5 RFAR 1 05 L L et
SRR HIB AR B AR AL, A8 F AR G0 4% 5 AR 2 7 B3 X KM et 5 15
S LD 1 0 R T S VTR IE R , TR 243C F ARSI AT B IR T 12 35 L 0L .

TS S 23844 DR RIS DR 9 e ) S0, o T 25 A R B v F T e 1), — B4 55 g ] & T
B R TS VAR 0 2 T A8 240 05 1512 9 0 A bR 25 80—, TR ) 24 00 T LA 3 A5 A i F 2
SRS ST REN , 22 7043 W R A5 S50 U A0 A B T £ 2 SR R M S AN B, 3 T A e e s
JEA SRR KRR AR A 5 T S HCRNE YL S RO AT BT L SRR 2 W A 31 3 . 5
SR AT L L St L TR A i 02 SR RT3 SR 2 W R 58 368 2 A A AR JEE 0L AR 9 SR 20T
L B OR W EAR S M M4 ) L LE ST 448 T ARSI £ 215 ) 9 TS 2 B8 AR , BE T A T TR 25788
SRR TRARAAKT . R IMTRADZ A HESR L T D BULA A T AR 9 — Fh e 07 3 , SR B0 43 7T
DAPRBRACH 7328 5222 B G N 34 ATEZS EB IR PR3 IR 11 A 32050, BLR T B8 11 86. 41%
HORT 4 D FR S BT TR 65.76% . 55— F A L AT BOR R A A A et SR TR . 54
PRI C ST, TR AN R, 2t RIS 1 vk L ASR g AT etk 5 HE 2
BOlR AL A R E 17 AN TR T 6 ISR, FIBIHER 2 P, 2R 95.5% — 100% , H 5w % P,
85.7% — 100% , 54 FI BNy 97.9% , P28 38 AR5 FEAR YT 25 25 57 T 5, S 0 21 45 F) U0 I 39 )6 L e
. SN 2 R TR B i 2 A0 TR R B e RO i) 33K B I A 0BT B 5 SRR — B h TR S
AR FRAIREE 5 AR H ) FRAFR R[], AR o 258 TR 5 0 AR B 245 25 S 2 765 v i 5 R T R BR
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