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RE LK RERIERE QTL ELL o7

AkE', ERE, BHL, ¥WE, £ F, BHEX
(1. o 5K PR G B TR UL A =S B K K B0 5 M0 B 5 TR 56305 MBI WA/ B 1500704
2. FRACAI K A A B B S UL WK 150030)

WE: VT A MENK R EE MR A (QTL) 4 I 2 FAK B & 6 8, L1 Al A 250 x4
TE(SSR)FIEXMEHES N2 MR ANSR REFRFUTEFATH, KAFEARRRZHN N
SR g x5 B kK (SL) An kit & (BW) HoR #8647 QTL g, R E R, E TR R 8y QTL 47, 3
e 2| 4 4~ QTL XA, H & ,3 AMEK 8y QTL #,1 A4 95% 2 [H 41 /K F (genome-wide) 2 3 1%,
fLF LG24, [ BERATRRA20.3% ; H 42 N K 95% 4 4 & K F (chromosome-wide ) &
F M, A4 T LG6 A1 LG30, 7 AR AL FE 45 4 11.9% F011.6% . 1 MK & & QTL &
2 99% HEEAKF, LT LG24, T BERAL F XK Z38.3% , L 54K QTL K| & &, T
# %t QTL o4, 4 2] 8 A~ QTL KX Ja , K & ,5 MKK 8y QTL #,1 A 99% % & 1k K F, fr
T LGS, iR AL 7 HE K 16.6% ; L x4 N A 95% % 6 KK F, 4 7 o T LG24 [ LG30,
LG31 fu LG45 , AR R AT R R % 9.6% ~14.2% , H T LG24 F1 LG30 E#y QTL 4 R & &
EABAMEREN QTL H 54K QTL K E & &,1 MK 95% F & AT, LT LG24,H 22 4
HH 99% Fe e Ak K, AL F LG30 An LGS, [ iR A K 7 £ 95 4 14.1% fv 13.6% , # —F
AR LT LG24 B hKAk i E QTL KB E& HH W R EF AL A, KT EW 3 4 QTL
HERKQTL EEEERH EEAR KA WH A, AARXERIRTUNE o F 7 AR
E R AR, T E A K A A& A B QTL & 5 L4 00 3R & 38 6 25 ah 2038 .

KW : %, FXA; hK; KE; QTL
RESES: Q348; S965.1 XEARERD A

8 ( Cyprinus carpio ) J& #8 & H

assisted selection, MAS){E N —I H B FhEE A,
A3 Aric BE 52 B e A AR 1 5 4 e 4%, B Pl

PE R IR EE 0, 7 3 ] T B 1) RO IROK IR B R 2
— o FURAT, B O 7 AL 4 oy G 2L | % [ 21 8 |
S AR A AL AT LA SR A R
TERIRFE A RN oR RO At T R R K
M HYFFEEARE BE A R o ST T Y A B T RS A
SAMTE ML FE T A LT A HH IR
GEIR B AAZ A, e 58 7 RS H 4 B, An el
A B 114 R A, AR R A T S 5 a5 Ao ) 5 [
GEIRXI A S Y AT AL R o R B R 7
PRI ERR B2 AN W7 P i o 0 b i T B 75 #f (- marker-

%5 B #5:2014-04-24 &8 B 8§ :2014-06-23

R U0 L PR L AT A A0 5 H R R ke R
25 A R B B, T 45 A L G2 i e B BR, AT LK
KAIEEF AR R,

AL AF R, I 75 9 35 DR 4L 9 3R A S 4 i bR
FHSERRIC IR e B QTL 5 A I 58 to BUAS T e bl po ok
J  RRARIE T 805> T & R0 & % . TETE SRR D7
T, KRG FE 45 A A SSR A SNP A3 ) 7 45 it
WAL TS XA K (SL) A4 T & (BW) S8R iE
1 QTL 3 b7 Fl3s A5 5% B 34, 3845 7 15 Ak K
QTL M1 11 A& QTL, B flife 4™ %f — i 4%
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¥R

38 %

SCHEF, 1 92 BAMAREAT T 4 MR i QTL
IINT L ARAT T 1T AR RIS R R B R QTL
Tin %R A F, (9 68 J AN A b ek 3 4T 24 4t 1)
A QTL 5T, 38153 T 5 4-HR4: QTL Al
9 ANHREIBE QTL. HeAh, MBS A AR ICE T H
Bl PV I R R e B 1 B I
PEAT AR LSS N B LA e 4L, i o7 T BB
ik A N FR K QTL Frid s & K B B il 1
HH,HATCH 2 F, PR QTL w4 il
WHATR R T116.46% . 15 T F MBS E D &
JE TR, e BT QTL 2 {3 Wt 5 o A7 75— 52 1 A
A, RV ST QTL HJay BT BN FE AR, T EL A~ A
B (46 ~190 J2) , FE1E 23 5 ZOH A M R 32 ]
SEEAT o Zheng %7 W oE 2 W, 894 K MR 11
QTL 7E5 A (8] FUHE (A 5] J2& A [ 7€ 19, 4716 — 52 1)
SRR HI, A LEIFREZ KRR QTL &1
LB TS, IR AR QTL A8 5 LA, RSB A
FBEHE 8 KA 522 J& 1 AU K AR i i R AT
QTL 7, LA iRy QTL A il &4 , LA SR nl i
PRI A B 19 73 7 i F 5 4 A3 o AT 5 1) 23 1
pRic, WAl T AR K A W QTL Y LT

R ik

S0

S FH 0 bR SR R YT K P F 5 T R 3l 4 6 3 3%
Ho T 2009 4F 36 BCH: LA Y 45 IEEPE > 4 40 |2,
HEPEANA 20 2, F 30 %t SSR it it HLdh 47 8 4 75
SO AT ARl AR E) SR 2% 56 R AT RC AL, A4 2 30 4
KF o HATIRM IR LA BRI BT AR S R, 1A
F% 2 4, N30 MERMEALPEE 991 B AR, A
LA [ ATIF R 0 20 X 2 S PEHE 9 SSR ARic
SEAR B AR HEATRE L3 Hr , ] Cervus 3.0 #iofg
TSR T2 b, B A K T R E o 95% o R4 3%
FURESRX SRR ERANEBEREZMH 8 KR
4k 522 BFACH LA
1.2 REMERONE

A TR o £ P R U AR 4R A A R AR R [
) 5 A o 3 A 208 o S5 ARG ) 55 3 A bR
£ (GB/T 18654.3 -2008) ¥F17
1.3 HEEREN

FPEHL 250 Xt SSR A5 T Xf #f A 47 FE A 7Y 43
B, “HLI” g ARS8 I &, “ CAFS™ Jy v [ 7K 7 B
AW B A R b F K. PCR i R S %

1.1

Zhang %" [ B MK & N 15 uL, {145 1 x PCR
buffer,0. 15 mmol/L MgCl,,0. 2 mmol/L dNTPs,
0.15 pmol IE [a#x & 5| 47,6 pmol I [/ 5] #7,0. 15
pmol %¢ 6 bR i i i@ M 51 % & 0.5 U Taq B
(Fermentas, Vilnius, Lithuania ), 20 ~ 50 ng 1% #j
DNA ,ddH,O %2 {&F, PCR i #)¥ :94 CHiAE
£ 5 min;94 CASPE 30 5,56 CiB k 45 5,72 CIEfil
45 5,30 M 1iE 5 ;94 C A5 1k 30 5,53 Tl k 45 s,
72 CHEM 45 5,10 MEFF;72 CHEM 10 min, 4 T
TRAF o BN L VKRR AS T A FAS I . 25 B 0.7 pL
191U 45856 PCR 74,59 L iy Hi-Di"™ H ik i F
0.1 pL LIZ-500, i #5 MK IR 5. FHRGHE 95
CAZE 5 min, 57 BPACE F UK B4 5 min, K5 T
3130XL 43 #7{¥ ( Applied Biosystems) | #E47F 40
B HL YK, B K 25 S A A GeneScan 1 GeneMapper4. 0
AT AT R B RO EHE 20 B o BT b 1 2 ]
RUBCHE R A SE 0 %= A AT 5 19 BOMF (%
Z1.200710144749. 3 ) #4756 Ge v s U554k
1.4 EHEIEHEE

KM Cri-map ver 2. 4 4 €t % 91 &35 . ¥ b5
TCH % SRR AT R 43 AR T UL 2 5 & 35 4K
PR A7 . gen SCAF, 384T prepare g4, 77 Az I
SCPF, A twopoint iy 4 315 2 459 LOD fH, LA
LOD >3.0 Jy [ {4 % b1 ic & 75 3% 81, 12 17 Build
TAR Y b % B AE 4L, FH flips2 iy 4 B ik A5 il
U, E 2Bl AR 58X B Je K, H built iy 4 8 o8
VI35 5 R B . 2 il &1 3% R ] 4K Mapchart
2.2
1.5 QTL EfL &

R Haley %' g 57 () 5 /N — 76 4% 4 45 70
[0 09 53 4, 1 il GridQTL'™ 4% £ 47 QTL [X. ]
YEE 93 #r o

QTL +T i # & 7 & o4 i+ i BT HAE
AR I, QTL ff BEAS 53 (hyy ) T A

hop, =4[1 = (MSE,,/MSE . ,....) ]

FEFAL BEAR S FL A I, QTL ff B AR 573 %
(hge ) AR

hor =21{[1 = (MSE,,/MSE y...)"™ ] +

[ 1 - (MSE,/MSE ...)"" ]}

K :MSE,,, iy QTL V-5 %, MSE, .. QTL
TRk 2

B0k B 6 95% F1 99% Y o, {A
7K ( chromosome-wide ) (1% [ {8 i o 4 4% 4 €4 44
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10 000 Yk Permutation #: I 3k #f 2", 95% FI
99% % [H 41 K *F ( genome-wide ) Y B fE il 1]
Bonferroni & 1E 155",

P enome —wige =1 = (1 = Pionosome —wiae ) "> Fe 1 1
se g A% H .

BATR ) 64 A JH Bootstrap (10 000 ¥ ) 7§
& QTL [ 95% {5 IX [l K B 1F Ay s g I i) 7

2 FHRS5Mr

2.1 REMRESHHRE

XiF 2 A PDR B AT IE 2 4 AR AT Kk B 1A
J e BUHE AN FF A IE & 4 A, B Box-cox B ¥ #E 47
BOE B A7 5 IEA 5 A, LA P >0.05 2 & 5 4F
BIESSMMEEEBE. 85RE/R,1=0.5
W H 5 Z 50 P >0.05, fF G IER M (R 1),
X2 A AR B Person A 5G4 43 Bt & B, 14 BT 4 AN
PR AT e I AH M A DG R B 0,917, 38 B ik
WBEIKFE(P<0.01),

2.2 QTL Efr&#h

ARSI BRI 250 %F SSR ARicHfefa i,
LA PR TS A 233 MR, 40 A T 47 A
HEE BT 3 131.5 oM, % BT C J3E [
4720.2 ~136.5 cM, -3 FRIC IR 4 16.8 M.,

FETACHRM QTL 434, A 2 3 A 5 &K AR
KA QTL X [H) A1 1 A~ 5445 5 A5G /) QTL, 43 Af
F3AEPRE . SEKAMEXEH 3 A QTL 1 4
QTL 2k 95% H: K 4 /K °F & 3% %, i T LG24
(HLJ3754-HLJE511) , % {5 X [6] & 30 ~ 56 cM, ]
fiff e 2 AU A S 480 20. 3% 5 Hi A 2 A QTL #5258
95% YL o {k KV B F M, o 0 L T LG6
(HLJ3356-2439 ) fil LG30 ( HLJ2170-CAFS873 ) ,
A R R AR R0 11.9% 11, 6% . 1
AR ML QTL 24 99% 3 K 41 /K F & %
P, i F LG24 (HLJ3754-HLJE511) , & {5 X 6] Ky
27 ~56 cM,Jf 5 1KK QTL X [0 &, A fift B 1Y
A 38.3% (£ 2,E11),

Rl GREREBEESHTRBER

Tab.1 The confidence tests result of standard length and body weight for mirror carp
" JE 16 280 original data 3 5 280 transformed data
iﬁ P = 2% fi i i . fi w1 .
mean + SD skewness kurtosis skewness kurtosis
&K /cm SL 27.85£3.77 -0.187 -0.181 - - - 0.112
RJE /g BW 581.88 £219.91 0.324 -0.253 0.5 -0.001 -0.378 0.332

X2 GridQTL o4& R
Tab.2 QTL results analyzed by GridQTL

PR PR Fric it KFE FH BRFH  FAMERINERE/ % 95% E {5 X i1l /cM
traits LG marker region sire F ratio dam F ratio estimated PVE 95% confidence interval
SL 6 HLJ3356-HLJ2439 2.92" 11.9% 50 ~136
8 HLJ2150-HLJ3278 3.727 16.6% 8 ~51
20.3% (S)
HLJ3754-HLJE511 ) 30 ~56(S)
24 4.36* 2.55" 9.7% (D)
(S.D) 1~56(D)
15.0% (P)
11.6% (S)
HLJ2170-CAFS873(S) 30 ~127(S)
30 2.87" 3.1° 12.9% (D)
HLJ2170-CAFS1568 (D) 10 ~76(D)
12.3% (P)
31 HLJ2190-HLJ3471 2.55" 9.6% 20 ~83
45 HLJ2645-HLJ3140 3.35° 14.4% 31 ~100
38.3% (S)
HLJ3754-HLJE511(S) .o 27 ~56(S)
BW 24 7.75 2.78" 10.8% (D)
HLJ3754-HLJE511(D) 0~56(D)
24.6% (P)
30 HLJ2170-HLJ2303 3.327 14.1% 4 ~100
45 HLJ2645-HLJ3140 3.257 13.7% 21 ~100

TE: & &K% 99% SEH KT BI{E , & 2R 95% HE A K PRI, #+ R 99% Je (K B, + Rom 95% Je ARk F BIME; (S) K&

b b5 (D) BF R A E 5 (P) A0 B I Beal |

Notes: ¢ € 99% genome-wide significant threshold, ¢ 95% genome-wide significant threshold, #% 99% chromosome-wide significant

threshold, = 95% chromosome-wide significant threshold; (S) :sired-based; (D) :dam-based; ( P) : parent-based
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LG6 LGS LG24 LG30 LG31 LG45
0 FHLI3537 HLJ2150 HLJE499 A~HLJ2170 HLJ2865 A~ HLI2645
10 HLI3586 HLJ3575 @ HLI2190 @ e fR
20 Hpry2599 2 S s s
2 s
30 L Hry2744 &) HLI3754 Qe | & g3 Y HLJ2923
40 HLI3988 = IS HS  H—HL12303 S | = HLI333S & | pp 3597
50 HLJ3278 2o - CAFS2348 S |5 HLI2149 |S w12
P HLI1313 HLIES11 C = Honwso pE U3
70 H—HLJ2688 @ = HLI38as S (&
80  H—HLI3454 H—CAFS1568 |5
90 H—HLI33s6 N8 ° HLI3471 I
100 2
110
1o [THLI2994 A
- o L
130 U HLi4so L—HLI2129
B 1 K (SL)FMERE (BW)ERE6 N EHEH LHENCE
FETE v A [l 3 78 ] 8 AR AN [l ik
Fig.1 QTL position for standard length( SL) and body weight( BW ) on six linkage groups of common carp

Different filling sharps indicates different traits

FETRERM QTL 4347, A I 2 5 A 5K K AH
KB QTL X [H] A1 3 A~ 5 44 5T & AH G 19 QTL , 431
TS5 A EHE. 5 A HEKMEH QTL 1,1 4
QTL iy 99% Yt 5 {4 /K F i 2 ¥, fii T LG8
( HLJ2150-HLJ3278 ), W] f# f& 3 M 25 5 %
16.6% . H4x 4 4~ QTL ¥k 95% Y & (47K F
= M, fy F LG24 ( HLJ3754-HLJE511 ) , LG30
( HLJ2170-CAFS1568 ). LG31 ( HLJ2190-
HLJ3471) LG45 ( HLJ2645-HLJ3140) , 0] fif B¢ 3¢
AR 9.6% ~14.2% . 3 A~ 5K it 5 A K 1
QTL ¥ 5{K K ) QTL X [a] & & , H 1 2 4~ QTL
k99 % Y fo (R K V- 8 Pk, {7 F LG30 (HLI2170-
HLJ2303) Fi1 LG45 ( HLJ2645-HLJ3140) , A] i Bt
FRAF RN 14.1% F1 13.6% ;1 4~k 95% Yo
K 2 F LG24 (HLI3754-HLIJES11) 1]
il BRI AE 30y 10.8% (£ 2,8 1),

B bR g5 R n] g, A F LG24 b i i K R
it QTL X [H] H & H I N A BEA LA, 7K T & (1
34 QTL ¥ 51k K QTL 7¢1E & & X I H 5 M AL
3 AT IR A (I 2) o

WHig

QTL & i iy H i 2 5% 6 i k2 £
QTL My F il , 48 J5 W 5 JLAE Qe ik L (i 8, JF
it PR TTR A, AT A RE#EAT QTL fRY
20 5E 7 A AT PO R o R A A0 R e T i (R 2
FH B S5 PR SE 19 QTL B1%E B JL & 4 ik
b — B 10 ~ 30 M s TEORAY XA, 285 >R
RBEAEA [a] 2 B RE A F 5 20 B R 09 20 7 il
(SSR SNP %) xf ik £6 3 (4 (A ) QTL X i) #E 47 il
W, 2 M0 T & QTLAS 40 /& {37, vl L4 QTL 45 /)N 3

3

—————— SL(S#AK(RXR)
——BW(S)EE(RFR)
—SLD)EK(BER)
- - BW(D)YE & (BER)

~

AN O 0 O
T T — T

F-{H

F-ratio

3

1 4 710131619222528313437404346495255
&/ cM
position

B2 {RK(SL)FERE(BW)ER QTL %

LG24 |t F (% #h 2%
x AR R E AL E S oM R,y RS FE
Fig.2 The F ratio profile for standard length ( SL) and
body weight( BW ) traits based on dam-( D) and
sire-based ( S) analysis on LG24
The x-axis indicates the relative position in the linkage map

(cM) ,and the y-axis represents the F-ratio

1 ~5 cM FEF BN LS B A5k e IR A 7
FITIRE R E , 251 9 73 5 7 Fh 52 13k 5% 4 o Bl A A
o AT A W] A1 AN, A 5288 56 £ Zhang
AR ) B AR LAY AT ~ 8
AR T 8 DR AR MY HE R 70 B, 4 A% % L ]
T, B T 6 AR A0 i B PR 2R AT B0 42 9 QTL &
B, T AR A% T SR A AR IR R B
QTL %t Je 7RG (K F 143 A3 155 B0, 15 5R T 30
MR F B R R F, 55 XX 264 9 i)
QTL 474 20 52 437, LAY 4. B 1 AR AH 5 1 Ak %

T AR ARIC A R QTL & 37 20 4 1 1
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P A SZ I 2 J5 T 2% 1 (D T4 e o 4 T I
MR Z IR 30 NFE R LA, BN AR I i AL 1
O R KR TARIC Z B EmPLER . IR
250 IMHRICTE 8 AN R T B B R E P,
Hh 245 MRICTEED 1 NFRBHA L85 4
FRic#E 8 MR AT B A 2,181 M 7 4
EETHAHEZE,192 MRILTE 6 MK AZzH YA
2. OQRHAZEZER, 1T QTL E i, &Y
SRR T B BE AT ARG QTL 4R 1C 1) 5 41 3 4 ik
¥, {H Rodolphe %" i 5 e W], 3 43 i K AR i %
£ IR B 1 2 3 A0 BT B A M, T T RE 4
PEHEWTIR 22 . X F A SRR UL, W% QTL 5 7 1%
A 6 1IN R I B B M A R L o R
T AT LA 3 06 22 A K ZR R R R AR ok 82 B X
—H . W Fm s B, QTL FRic 1% B AH b %
AARFMAR,ARICE 1 AR R TR SR 4
ANEERLHREIN T 7 22 AN 5 2 ok T BEAG I i 4 &2
F 45 (07 R PR 4 8 T BT B 1 L, AT
CfE B R R A TR S, SRR S T
QTL 72 {37 14 o iy 1 , A6 [7) 45 K il 2% 1 %, 6 L
AR o

AWFSE QTL 4595 Zheng 45" ity g A K A
PR T i QTL Xl HEAT FL BB , B 4% 51 4 [
ff) QTL [X [] & 15 P IR 5 3 A € 19 #5iC. Zheng
SEURE N R AL B 3 N B 14 AR R
PEATIRK QTL 4) M i % B, 330 QTL 7E % & Iil
A W 2 B, F B R Al &% & ] — 26 E 3% QTL 1y
A FTG o 78 HB 3 R0 M ] 915 B0 R, 4 >
KEW 67 AT QTL i {LA 1 4 QTL Ky 3 4
FRME 2 AFRNMIE QTL Hy 14 4, R KB
A NFREILEN QTL, i H, & & [A] (1) 51 #ik K 25
RER, M ERZPHFERRERES —DHER T
T S MO 3 TG AR, 22 WA 1E & 2 18] W S5 A7 76 A
[ 1 R DR )i, LT 8 A B — A 5 DR g
A R M AR T X R
ik (Salmo salar) (K JFitit P K 45 A4 KR 19 QTL
RSt A AR AL 25 5, S [ o 7 ol — 2 KPR A
18 il 64 4~ F 2% QTL ™ ™' H AR K & Il 4k %
QTL [L# /b, 4 Guierrez % i3l 5 MK & H
1AL 52 A i QTL . A BT 58 3A v J5 R T g
L DQTL & fi7 b % 525 4 144 52 Wiy, 4 &1 3% b ic
W RERHUBE A QTL 2 %5, S 8E— &
& b s — AN X ) b SE AL QTL % 5 92 i &

FABE IS 2 58 2 — B, IAE A R FF 52 A %E 7 19
QTL ( B 2 [ — oL ) A7 AE A7 B 22 575 @il T
FEA M BAL T 25 5 AR IC 2 B T R 5F
972240, AT 3 BObR 10 18 % 1 A QTL 19 22 575
@ TR Ik R TE A% AL I ) T RE A 78 A
FRACRY FRAE . N L, A 7 Fh 52 BR R R R £
QTL 7 f iy EA S A QTL & {7 45 R B AT H A
AR A 0 A5 79 5 B — B0, B0 QTL 4521 HAE
A 1 e AR B A RO AR

S E 30K
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Quantitative trait loci analysis for standard length and body weight in
multi-families of mirror carp( Cyprinus carpio)

ZHENG Xianhu', KUANG Youyi', LV Weihua®, CAO Dingchen', DONG Fang', SUN Xiaowen'"

(1. Heilongjiang River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,National Local Joint
Engineering Laboratory for Freshwater Fish Breeding ,Harbin 150070, China;
2. College of Life Science ,Northeast Agricultural University ,Harbin 150030, China)

Abstract: Common carp( Cyprinus carpio) is one of the most widespread freshwater teleost species in the
world. It has been cultured as an important food fish worldwide, especially in China, for several thousand
years. In the past decade,much research efforts have been made for the molecular breeding of common carp
including development of polymorphic markers, linkage mapping,and quantitative trait loci( QTL ) analysis.
However, QTL researches of common carp have been limited by single family and small population size.
Considering the ability to detect and identify QTL in single family is often limited and has obtained false
positive locus. We conducted a whole genome scan on 522 progeny from 8 full-sib families using 250
microsatellites selected from high density genetic linkage map of common carp constructed by our lab. The
genetic maps were constructed by use of the Cri-map program with genotypes of 8 families, and genetic
distances were estimated by use of the Kosambi map function. A total of 233 markers were organized to 47
linkage groups and the linkage maps covered a genetic distance of 3 131.5 cM, with the average interval for
markers within linkage group of 16. 8 cM. The linkage map could be used for primary QTL analysis. QTL
identification of standard length ( SL) and body weight ( BW ) traits was carried out using half-sib mapping
strategies by GridQTL software. We obtained 4 QTL distributed across 3 linkage groups( LG ) during sire-
based QTL analysis. For SL,3 QTL were identified, of which 1 QTL occurred at the 95% genome-wide
level,and was located on LG24 ,accounting for 20.3% of phenotype variation. The remaining 2 QTL were at
the 95% chromosome-wide level, explaining 11.9% (LG6) and 11. 6% ( LG30) , respectively. For BW | 1
QTL was identified at 99% genome-wide level, explaining 38. 3% of phenotypic variance and overlapped
with the SL QTL intervals on LG24. During dam-based QTL analysis, we identified 8 QTL that were
distributed across 5 LGs. Five QTL were associated with SL, of which one was at 99% chromosome-wide
level and located at LG8. The other 4 QTL were at the 95% chromosome-wide level,accounting for 9.6% -
20.3% of phenotypic variance. QTLs on LG24 and LG30 were significant both the sire and the dam-based
analysis. For BW three QTL were detected and have a similar confidence interval with SL at LG24,LG30
and LG45. Among these,2 QTL were identified at the 99% chromosome-wide level,and 1 QTL at the 95%
chromosome-wide level, explaining 10. 8% - 14. 1% of phenotypic variance. The results showed that the
most significant QTLs for SL and BW were located on LG24 and common to both sire and dam. The results
of this study not only can supply more reliable markers for molecular breeding of common carp, but also
provide reference data for exploring regularity of QTL variation among different populations and families.
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