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1.1 SEIg#st

A= FM B ( Cyprinus pellegrini Tchang ) il
T 218 ( Cyprinus carpio wuyuanensis) 13 i &
1758 F UK B RAFI— S A E R ACA oA
BRI REIVE S BEA AT 01 58, 7 A2 1 F, AR BC, ¥
1A, 3 84 AR, 23 ) 3% T80 ST R K AR L X 3%
84 MNMEIEA T RIVGE T AT S IE R B 347 o
1.2 DNA gJ$2EX

BERZ 1 g 6, A1 mL 2EK (0. 5% 1
+ ZWUIZEREN .200 wg/mL & HEf K.0. 5 mol/L
EDTA) ,50 CH#E 1 ~2 h, B O3 &, &
BEOLTE NG, T 70% S Wk 1 IRe AR TH:, 1/
10TE i#fi# 4 CLRAF. HAK DNA $EHUL RS %
Geng 212"
1.3 3|4FniH

SER TG W) R A S T R, R R Y
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FERPER A B AR (LR S Ty vk
HATIRE S A R AR S R MR A
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WEZARRTH % (TR

) AT B4 T SE I 41 DNA 4k, PCR
RWARZ N 25 pL, 4345 10 x Buffer 15 pL .Mg**
(25 mmol/L)1 pL.dNTPs( 4 2 mmol/L)1 pL.
EFUHESI(10 um mol/L) % 1 uL JiHi DNA 1
wL Tag DNA F 4 (Promega) 1 U,dd H,0 4.8
pL. §34 SO ¥ 7E PE 9700 #4 PCR X (PE /3 7] )
52, PCR [ B F2J7 20 94 C AR ¥4 3 min; 94
CASE 20 5,38 KR 48 ~65 C 20 5,72 C HEA
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8% AR R NI EE B UK AT 40 25,120 'V HLik 3
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Na,COy, 1% W' IR 5 W W €8 1 2 45 07 I W,
EpsonPerfection V100 4§ 948 Bife 1817, H
HIR I EREIR (0. 25% IR i, 40% FERE K
) ,Gel-Pro Analyzer 4.5 #{F o HrE N TUESE .
1.5 St

HARFEERARE REERASESRFESE
w3t A JH PopGene ( Version 3. 2) # 45t i1 4%
BT R JAE 1% 45 o7 35 IR 44 % (allele frequency,
P) 2y F: R % ( observed number of alleles,Na) .
A W AR5 7L R %] (effective number of alleles, Ne)
A 2% 5 S (heterozygosity, H) , 2 255 B & i
( polymorphism information content,PIC)
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X B PR 5 195 ANt 1L R AL A AR S MR A T
/NI T o
PEIR B AR AE AR 3BT R SPSS 11,5 #f4
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A, COV,, & Jr 2% (covariance ) B 7E x Fl y J7
Ir] T ) B 25 BB PR LA A R BE

2 AR50

Y (v =%) (5, - ¥) 2.1 RS
Cov,, = 1 : P AR 7% Hh T 8 SR A,
T RBOHS 5 KA AR A R R HC AR 20
1 PRig A% . FTIVEARAPIA A e 15 B35 0 B 1R
2 XY ;( z X Z Yi ) fii@iT Shapiro-Willk #6565 , 146 56 76 SPSS 11. 5 %%
COv,y = P PRevsER, A RS IR W L 1,
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Tab.1 The test of Gaussian distribution in body weight,body length,head length,and tail handle length
FEE I BE 93 R/ME RKRME
mean + g skewness kurtosis minimum maximum
A body weight 161.575 0 £41.999 45 —0.090 -0.428 68.80 246. 50
{A K body length 20.695 0 £1.877 82 -0.245 0.379 16.20 24. 30
3k K head length 5.297 5 £0.489 92 -0.051 0. 005 4.10 6. 60
JEM K tail handle length 3.324 9 £0.456 76 -0.120 0.636 2.40 4.20

2.2 HKER

FH 195 X s T2 51 9 6 3 [ 44 DNA i 47
PCR 4" 381 F YRS DN, 25 T0 A 1R A5 T AR
T DNA Z7i7 | I 76 > Uk (1) 26 30 H A [R] 72 32
AL, /1 BoR TR HLI360 X 84 A4k
O

E1

T2 HLJ360 7£ 84 MMk rhif i R
P& R A W BT E FU07- A DNA marker K/, B H 6 B
T AB.C3 RN

Fig.1 Amplification result of HLJ360 in

eighty-four samples

Numbers on the left were the size of DNA marker. There were

three different alleles on this picture.
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HLIE282 5 J& 1 & B A i i 3 A O¢; HLI348,
HLJ368, HLJ382, HLJ437, HLM83, HLI752,
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Tab.2 Statistics information of 50 microsatellites genetic loci in population

W ROER SREmpE A ey FORR OB allele frequency
loci alleles fragment Sk H ?’I? A B C D

HLIJ133 3 246 ~272 2.824 7 0.646 0 0.572 2 0.3214 0.4405 0.2381

HLJ311 3 158 ~204 2.754'5 0.637 0 0.559 7 0.1928 0.3976 0.409 6

HLJ322 3 200 ~238 2.660 4 0.624 1 0.553 5 0.2289 0.2711  0.500 0

HLI357 2 228 ~281 1.523 2 0.343 5 0.284 5 0.2202 0.7798

HLIJ360 3 212 ~239 2.4119 0.585 4 0.520 3 0.2024 0.2321 0.565 5

HLJ371 3 140 ~ 157 2.826 4 0.636 2 0.572 0 0.3333 0.2321 0.4345

HLJ405 2 239 ~266 1.958 1 0.489 3 0.369 6 0.5732  0.426 8

HLJ441 2 118 ~ 153 1.623 0 0.383 9 0.310 2 0.7410 0.259 0

HLJ474 4 170 ~193 3.979 7 0.748 7 0.701 7 0.2679 0.2321 0.2321 0.267 9
HLJ489 4 253 ~ 337 3.953 5 0.747 1 0.699 8 0.2229 0.277 1 0.2229 0.277 1
HLIJ519 3 238 ~260 2.654 1 0.623 2 0.552 2 0.2798 0.5000 0.220 2

HLIJ526 3 164 ~ 180 2.656 3 0.623 5 0.552 7 0.5000 0.2229 0.2771

HLI802 3 260 ~ 308 2.867 4 0.651 3 0.578 0 0.4337 0.2952 0.2711

HLIJ804 3 136 ~161 2.650 4 0.622 7 0.551 5 0.2840 0.216 0 0.500 0

HLJ870 3 278 ~392 2.763 3 0.638 1 0.566 1 0.2500 0.2798 0.470 2

HLJ922 3 349 ~ 395 2.459 8 0.593 5 0.527 2 0.238 1 0.2083 0.553 6

HLJ925 3 238 ~273 2.614 5 0.617 5 0.5479 0.5133 0.2600 0.226 7
HLIJ1134 3 220 ~260 2.8927 0.654 3 0.580 7 0.2683 0.4207 0.3110
HLIJ1135 2 249 ~ 323 1.833 6 0.454 6 0.351 3 0.6506 0.3494

HLIJ1284 2 199 ~215 1.928 3 0.481 4 0.365 5 0.4036  0.596 4

HLJ1285 3 165 ~179 2.927 2 0.658 4 0.584 4 0.2798 0.3155 0.404 8
HLJ1290 2 209 ~218 1.569 4 0.362 8 0.297 0 0.7619 0.238 1

HLJ1301 4 173 ~227 3.935 3 0.7459 0.698 5 0.2321 0.2083 0.2679 0.2917
HLIJ1306 3 188 ~200 2.686 5 0.627 8 0.557 1 0.2619 0.2440 0.494 0
HLJ1307 4 154 ~ 168 3.880 1 0.742 3 0.694 1 0.256 0 0.2976 0.2679 0.178 6
HLJ1316 3 167 ~206 2.402 0 0.583 7 0.5177 0.5655 0.1845 0.2500
HLIJ1351 3 196 ~202 2.9271 0.658 4 0.583 8 0.2590 0.3735 0.367 5
HLJ1394 3 122 ~161 2.574 7 0.611 6 0.542 7 0.220 2 0.256 0 0.523 8
HLIJ1419 3 229 ~236 2.172 4 0.539 7 0.478 3 0.6190 0.1429 0.2381
HLIJ1420 2 207 ~286 1.997 9 0.499 5 0.374 7 0.4839 0.5161

HLJES7 2 219 ~228 1.986 2 0.496 5 0.373 3 0.4583 0.5417

HLIJE80 3 177 ~187 2.768 8 0.638 8 0.566 9 0.4695 0.2683 0.2622

HLJES0 2 207 ~219 1.4459 0.308 4 0.260 9 0.8095 0.190 5

HLIJE93 3 209 ~224 2.645 2 0.622 0 0.552 0 0.2440 0.2500  0.506 0
HLIJE104 3 235 ~287 2.9351 0.659 3 0.585 5 0.281 2 0.4000 0.3187
HLJE169 3 198 ~223 2.666 2 0.624 9 0.554 6 0.2440 0.5000 0.2560
HLJE217 3 348 ~ 361 2.8151 0.644 8 0.571 9 0.256 0 0.4524 0.291 7
HLJE219 2 283 ~312 1.900 4 0.473 8 0.361 5 0.3855 0.6145

HLIJE225 2 414 ~ 430 1.645 3 0.392 2 0.3153 0.7321 0.2679

HLJE241 3 204 ~217 2.856 1 0.649 9 0.575 0 0.2321 0.4107 0.3571
HLIJE282 2 164 ~172 1.4152 0.293 4 0.250 4 0.8214 0.1786

HLJE284 3 223 ~235 2.9579 0.661 9 0.5879 0.2917 0.3869 0.3214
HLIJE285 3 223 ~230 2.998 1 0.666 5 0.592 4 0.3214 0.3393 0.3393
HLIJE287 3 219 ~223 2.9129 0.656 7 0.582 2 0.3614 0.3855 0.2530
HLJE299 3 239 ~249 2.909 1 0.656 2 0.582 6 0.2917 0.416 7 0.2917
HLJE300 4 248 ~274 3.577 2 0.720 5 0.669 5 0.357 1 0.1845 0.1488 0.309 5
HLJES21 3 372 ~ 388 2.952 2 0.661 3 0.587 1 0.3434  0.277 1 0.379 5
HLJE538 3 200 ~219 2.9190 0.657 4 0.582 9 0.3598 0.3841 0.2561
HLJE616 3 178 ~ 186 2.860 7 0.650 4 0.577 1 0.2619 0.4345 0.3036
HLJE619 3 358 ~392 2.976 6 0.664 0 0.589 9 0.3571 0.2917 0.3512

TE - i TR R, A T Y 50 N REALR . AP 2 AE A AP A S AR 195 LTS B ZE R o
Notes ; Because the data was too huge, this report selected 50 loci to make the table. The average PIC and the average H were the results of 195
loci.
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Tab.3 Means and multiple comparisons of body weight,body length,
head length, tail handle length in 17 microsatellites loci
JAE A3 FER Y AL HHE(g) A (em) JK (cm) PR (cm)
loci genotype no. body weight body length head length tail handle length

HLJ133

AB 36 166.133 3% +35.679 52 20.931 9* +1.579 71 5.399 4* £0.465 48 3.370 8* £0.434 42

AC 23 150. 660 9° +44.107 78  20.317 0* £2.091 98 5.124 3° £0.514 38 3.271 7* £0.490 55

BB 3 92.700 0° £31.806 13 17.800 0° +0.655 74 4.466 7¢ £0.208 17 2.866 7* £0.450 92

BC 22 174.918 2% £41.052 88 21.097 3* £1.877 82 5.425 0* £0.374 09 3.367 7* £0.456 76
HLJ346

AB 14 155.207 1° +£45.331 25 20.442 1° £2.195 72 5.311 4° £0.582 02 3.420 7* £0.538 45

AD 21 142.457 1° £37.692 73 20.147 6° £1.619 60 5.002 9° £0.431 65 3.170 0* £0.351 43

BC 16 196. 715 4* £30.495 87 22.001 5* £1.427 01 5.676 9% +£0.344 37 3.454 6* £0.546 76

CD 33 160.224 2 +£40.373 36 20.567 3 £1.899 26 5.240 3° £0.465 67 3.327 9* £0.433 98
HLJ348

AB 19 160. 242 1% +40.179 49 20.811 6*® +1.813 37 5.312 1* £0.547 93 3.345 3* £0.401 16

AC 21 178.178 9* £42.9883 89  21.640 5* £1.695 72 5.405 8* £0. 540 60 3.565 3* £0.496 58

BB 14 158.685 7% +30.705 65 20.417 9*® +1.540 10 5.246 4* £0.419 92 3.344 3* £0.466 57

BC 30 152.100 0 +46.563 69  20.081 3® +2.025 73 5.226 7* £0.468 99 3.139 0* £0.411 99
HLJ360

AB 13 170.753 8* +£43.828 39 20.981 5% +2.366 30 5.430 8* £0.576 46 3.300 0* £0.622 16

AC 21 135.047 6° £31.514. 97  19.766 7° +1.396 36 5.003 8° £0.456 73 3.204 8* £0.441 28

BC 26 164.076 9* +46.378 80  20.881 5* £1.977 51 5.305 8* £0.434 13 3.388 8* £0.411 60

CC 24 177.104 2* £34.825 58 21.150 0* £1.877 82 5.473 3* £0.489 92 3.374 2* £0.420 45
HLJ368

AA 42 169.007 1 +£42.312 49 21.101 0 £1.842 03 5.370 2 +0. 508 83 3.430 5 £0.441 53

AB 42 154.142 9 £40. 834 02 20.289 0 £1.846 00 5.224 8 £0.464 92 3.219 3 £0.452 28
HLJ382

AB 38 162.226 3 £37.485 49 20.8150+1.624 11 5.341 8 £0.461 37 3.434 7 £0.441 97

BB 46 161.037 0 £45.798 54  20.595 9 £2.076 75 5.260 9 £0.514 45 3.234 1 £0.453 42
HLIJ390

AA 44 157.479 5° £40.941 94 20.418 4 +1.818 53 5.267 7* £0.426 28 3.239 3* £0.440 76

AB 22 176.854 5% £41.520 78 21.618 2* £1.757 47 5.377 7* £0.576 33 3.499 5* £0.460 18

BB 17 149.770 6° +41.745 45 20.092 4 +1.818 12 5.247 1* £0.544 71 3.280 6* £0.435 42
HLJ437

AC 45 163.015 6 +£36.863 35  20.768 0 +£1.622 83 5.332 2 £0.460 50 3.3938 £0.399 80

BC 39 157.532 4 +£47.709 57 20.478 9 £2.127 99 5.255 1 +0.538 79 3.2114 £0.499 35
HLJ483

AB 10 159. 740* £13.407 20.763 0* =1.089 40 5.360 0* £0.365 00 3.603 6* £0.283 98

AC 29 168.603% +7.873 20.844 8* £2.235 12 5.369 0* £0.570 31 3.145 5° £0.446 43

BC 13 158.820* £13.407 20.880 0* £1.698 56 5.190 0* £0.406 07 3.366 7% £0.503 32

CC 32 159.462* +7.495 20.595 3* +£1.731 83 5.287 2* £0.463 59 3.351 0% £0.448 27
HLIJ529

AB 48 170.462 5 +£37.539 19  21.079 0 =£1.694 43 5.425 2 +0.468 26 3.407 5 +£0.444 91

BB 36 149.625 7 £45.799 18  20.202 6 +£2.034 58 5.122 3 £0.477 71 3.218 0 £0.461 30
HLJ673

AB 40 152.910 0 £43.903 94 20.245 3 £1.963 26 5.194 5 +£0.473 10 3.190 8 £0.443 27

AC 44 169.452 3 £39.028 90  21.103 9 £1.717 96 5.391 1 +0.491 38 3.446 8 £0.438 80
HLJ752

AA 38 148.328 9* +£38.488 83 20.172 6* £1.772 97 5.190 8* +£0.488 22 3.261 3% £0.441 70

AB 6 168. 750 0* £20.094 97  20.240 0* £0.933 38 5.465 0* £0.049 50 2.660 0° £0.056 57

AC 21 168.604 8* +£33.18591 21.111 4* £1.480 69 5.404 8* £0.389 20 3.328 1* £0.431 66

BC 19 171.042 1* £53.786 53 20.900 0* £2.353 37 5.321 6* £0.613 92 3.410 5* £0.470 40
HLJE96

AB 19 155.400 0° +£44. 738 57 20.290 6° £2.158 42 5.296 9% +0.439 12 3.328 8* £0.496 30

AC 22 157.054 5° £38.508 67  20.504 1° +1.771 81 5.212 7° £0.395 32 3.275 9* £0.474 45

BB 26 157.423 1° £41.213 52 20.528 8 £1.757 68  5.206 2° +0.539 32 3.317 3% £0.434 96

BC 17 184.158 8* £40.744 37 21.860 0* £1.632 83 5.558 8* £0.523 58 3.465 3* £0.453 36
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JAE A7 AR A% hHE () K (em) KA (em) FEARH (cm)
loci genotype no. body weight body length head length tail handle length
HLJE169
AB 41 162.790 2 £45.027 58 20.926 8 =1.987 86 5.268 0 +0. 548 31 3.452 0 +0.446 48
BC 43 160.416 3 £39.397 42 20.474 0 +1.761 41 5.325 6 +0.431 69 3.203 7 +£0.437 78
HLJE282
AA 54 163.129 6 £40.423 40  20.840 0 £1.736 24 5.319 6 +0.468 84 3.436 1 +0.409 63
AB 30 158.776 7 +45.272 37  20.434 0 +2.115 03 5.257 7 +0.531 69 3.124 7 +£0.475 34
HLIJE538
AB 22 162.513 6°° £45.12591 20.510 9% £1.943 33 5.318 2%* +£0.559 03 3.182 7* £0.470 81
AC 36 168.752 8* £38.254 33 21.165 8* £1.680 37 5.359 4% +0.429 21 3.413 9* +0.419 67
BB 19 141.742 1° +£44.492 31  19.903 7° £2.103 85 5.039 5° £0.480 04 3.232 6* £0.509 97
BC 7 161.620 0%* £19.566 86 20.310 0* £1.13049  5.500 0*® £0.316 23 3.480 0* +£0.303 32
HLIJE586
AB 46 169.658 7£39.078 33 21.0313 £1.749 87 5.426 3 +0.495 97 3.418 7 +0.442 84
BB 38 150.845 5 £42.348 13 20.183 0 =1.931 70 5.125 2 +0.436 18 3.173 6 +0.443 83

T ; A8 A [ P B o) 25 5 5 (P <0.05) 6

Notes ; Different letters within the same column differ significantly (P <0.05).

TEARIC HLI346 H L AG I 21 4 Fh o5k P B, H
HHTERE AR SR 7T, BC SRS (35 5
THAl 3 B AL AL, H BC MATEIRE AR Sk
KRR I WIS EA S T AD AMA A 1 BESE (L
JEPN B A C HIARE AR S BRI IEMS
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Tab.4 The correlation coefficient among traits
At SR i N kK x, RK x, Wy

variable mean standard deviation  body length x, head length x, tail handle length x, body weight y
X 20. 695 1.877 82 1 0.767 7™ 0.701 8™ 0.924 1™
Xy 5.297 5 0.489 92 0.767 7 1 0.522 2" 0.874 2™
X3 3.324 881 0.456 76 0.701 8™ 0.522 2™ 1 0.601 3™
y 161.575 41.999 45
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Correlation analysis of the 4 growth traits in the
common carp backcross population

CHU Zhi-yuan'?, ZHANG Xiao-feng”, CAO Zhu'”, SUN Xiao-wen®*
(1. College of Life Science and Technology ,Dalian Ocean University ,Dalian 116023 , China ;
2. Heilongjiang River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Harbin 150070, China)

Abstract; 132 SSR and 63 EST markers were used to analyze the genotype of eighty-four individuals which
crossed from barbless carp ( Cyprinus pellegrini) and Hebao cold tolerance red carp ( Cyprinus carpio var.
wuyuanensis ) . The results showed that a total of 565 different alleles were found,and the number of alleles
in each locus was 2 to 4. The DNA fragment length was 72 bp to 784 bp,and the average number of alleles
per locus was 2. 897 4. The mean polymorphism information content ( PIC) was 0. 584 9, and the average
heterozygosity was 0. 592 8. The GLM procedure was used to analyze the effects of these 195 microsatellites
on body weight, length, head length and caudal peduncle length. Results revealed that HLJ133 , HLJ346,
HLJ360 were discovered very significantly related to carp’ s body weight, HLJ133, HLJ368, HLJ390,
HLJ673 ,HLJE96 had a significant impact on carp’ s body length. Markers HLJ133 , HLJ346 , HLJ360 were
discovered very significantly related to carp’ s head length, and HLJ529, HLJE538, HLJE586 had a
significant impact on carp’ s head length. HLJ673 , HLJE282 were discovered very significantly related to
carp’ s caudal peduncle length, and HLI348, HLI368, HLJ382, HLJ437, HLJ483, HLJ752, HLJE169,
HLJES586 had a significant impact on carp’ s caudal peduncle length. In addition, the correlation coefficient
and the path coefficient were obtained between length ,head length, caudal peduncle length and body weight.
And the correlation between caudal peduncle length and body weight was insignificant.

Key words: common carp; simple sequence repeat ( SSR) ; correlation analysis; correlation coefficient;
path coefficient
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