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Heterosis Prediction of Growth Traits of Mule Duck by Microsatellite Markers
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Abstract: Genetic diversity of M18 parent, Large-female parent, Medium-female parent, Small-female parent and
Muscovy ducks was studied using eight microsatellite markers in order to analyze the relationship of microsatellite
polymorphisms and the heterosis of growth traits. The result indicated the average effective allele was 2. 881, the
average polymorphism information content was 0. 6331, and the average gene heterozygosity was 0.5181 . The
genetic distances between muscovy duck with Large-female parent, Medium-female parent, Small-female parent
were 0. 4452, 0. 3623, 0.3671 and 0. 3224 respectively. According to the standard genetic distances. forecast the
heterosis of mule duck by the model of logarithmic curve. There were no significant differences between the
predicted results and the experimental determination by T test which demonstrated that using genetic polymorphism

of microsatellite markers to forecast the heterosis of white-weather mule duck is practicable.
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TT 0 MEAER L R T B A T A Ak I R A T
AL B T R PR A e AL, R T
FHERET L RS RIE 8 At T AL AR I X T Y
MI18 BRA | REGREAS oy U B AR /N 7R A (1 38
e ZREPEEEAT TGN . R B IR R, Al
RS 5 AR PO SAR SC3 B, TI0IN 2% A 7 2H 4 1M
A I A E A Fh O H SRR TR T B B e B AR
0 2 Bl I 41y W BEAE

1 #H#EH*

1.1 8

111 XA CAEHEM, MIS, K&,
RUFN/NYS 4 ASBEARFIRG (A4, 4 ADNACREAR
A JERLTFMN (FM s XK | T2 XAl
FRIFM A XNEL L), B EA K238 Gk
M4 100~120 H, 3£ 900~1 180 H ., 56 M #¥

EF A, SRR g A -8, MFEET0H
W%, BAREILRIM 40 B (AE42E), ACHRE,
F T3 B AL I 40 DNA, % TR FRIE 0.
1.1.2 #IEZ34 M 20 ZAMTESI Wik
T 8B M D RS Ve IR . BT
VeS| B A T AW TR R RS A RA A
s SIERIER L,

1.2 FHi&

1.2.1 ik A BE A DNA 693 B 3 ML -50 07 b
PR M BN DNA, % Ti& & TE, 57T
—20°CIR- .

1.2.2 PCR ¥ ¥ AR FE#AN PCRMIAER. 4
# DNA 50~100 ng, 10X buffer 2.5 pL., dNTPs
o BT 0.5 pmol LY,
Mg® 2.0 mmol « L', Taq DNA B4 1 U, H
A KA 2 25 pl.

0.2 mmol « L~

F1 SHBHEIESIMER

Table 1 Information of 8 pair primers of duck microsatellites
JEE AL Gl V=]l B REE/C GenBank J731 %
s e
e EEGACTOGG MG T
v | ST T s
A
APL2 E téggé’?’?éégzingz?ztAb (CA)15GA(CA) 32 AAA(CAA) 62 AY498540

PCR X 2. 95°CHiAEME 4 min, 94°C AR
50 s, 55~62°CHE M 50 s, 72°C4E{f 1 min, 30~
35 MG feF 72°CHEMH 10 min; 4°CIRAF .

PR W) I AR YA I - 44 ) 95°C AZ M5 min
Joi o SERIA VKK T #1550 6 pL 7E 8% AR MR
A T P B b P TR I, 200V fE T L Uk o H B A ]
AR AR B DNA 7 Bt K /NG 2, A UK 45 o i AR e
BRI JE R BIO-RAD #E% A5 & g i IO A7, R
ONEDscan {440 B #1759 3L 5 R BRI,
1.2.3 aRFFBHAALFARKZTMNT A7 H
A 0. 3, 6. 8. 9. 10 JF I & FMG ., M18 &

A RBVREAS | BB RN B A DL R 45 2 38 i
R AR T GIE A5 12 h)

1.3 HEBFKiItHH

1.3.1 @& Gt 5 DMK N &AL
LD ZH R, T A5 T T R A AT 1 i DR R 5 AR i
KTBELEMF PR ZEGFEE&E (Polymorplism
Information Content, PIO™ | & B T E K
JAE B - 4438t 4% 24 45 B (Heterozygosity, H)U 14
dn BRI Nei R AEHEE (DO,

1.3.2 ZAHHBFE (H 3t HE LR
HEAX: H=H/(P1+P2)/2X100%,
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L, HRWZMEHME, P1. P2 458
AL BEAR PR B YIME
1.3.3 BB LEARAEGEE>H KA
SPSS13. 0 B4 sk T8 bRic T8 1 s AL B B 5
A5 TR WR I 2 Pl (R AR EAT AR OG5 HT

FEHMAE GTRSE R E 2, mE 2 TH.8 M
T AR AN BT AT 1 A A B BT 2. 6~5. 0 4,
a3 B 3. 625 0 AN A 20045 o R B
2.162 1~ 3.681 6 A, V¥4 &5 5 47 3 B
2.888 1M 2B 5B & HEAE 0.535 0~0.724 1,F
K EBEE SN 0.633 1,80 S LA,

1 I
2 BRE A PR R APLSO IR AIRAY Sy APLSL; JEIH A
2.1 WMIEEERIESH JE0. 414 6~0.679 6, VIR JEE N 0.518 1,
L B AR L 2B E B S = Hb g m oy APLSO, AN APL11,
R2 SAMIEENSENERS FHENERL EAXGE . SHEEEE
Table 2 Na, Ne, PIC and He on 8 microsatellite loci
i A5 ar i P K 7 RO P AL ZEFRTR BN G B

- (Na) (Ne) (PIO (He)

APH10 2. 8000 2.5889 0. 6009 0. 5200

APL81 2. 6000 2.1621 0. 5350 0.4272

APL82 2. 8000 2.5066 0.5910 0.5053

CMO12 4.4000 3.2959 0. 6879 0. 6287

SMO13 3. 6000 2.5979 0. 6064 0. 4579

APL80 5. 0000 3.6816 0. 7241 0. 6796

APL2 3.0000 2.6261 0. 6093 0.5118

APL11 4. 8000 3. 6454 0. 7099 0. 4146

B s B 1E 3. 6250 2. 8881 0. 6331 0.5181
2.2 FAMBEAIZEES fERE MO (P<T0.05), fE55 9 JA W B %

HR 388 12 0 2 0 AT H 5 Hh 45 SR AR ) i) 7% TG 3t A%
B (Dy) (B3, WER3IMATLIAENL, Fa X
MI18 ¥ Mt i BE B fe K, R W FMG & X KA ¢ |
Flgp XA &, TG 2 X /NE Y AR PR R
S5\
2.3 FMEBMELER
HIER 4 AT, 4 BB P R BERLE 3. 6. 8.
9. 10 SR TE A W W e Fp e e, o g
A XMISF RHE R, HK FM L X KA
F. O HEM XS FFRG A XN Fe RO
AN AR PR TR Y 2 AR SR AR 3 S i it

% (P<<0.01), 7£ 6. 8. 10 F# A B & %
(P>0.05),

F3 FEAMBEMNEEGER
Table 3 Genetic distance between parental populations
FRAMHA B EEES (Do)
FMG 2 X M18 % 0. 4452
FhHG & X KA S 0. 3623
G L XAl g 0.3671
Ty o XNH 0. 3224

x4 EXANBEEESSEECSARTERMEBZEHXIN
Table 4 Correlation between genetic distance and heterosis of weight at weeks of mule duck
FRAAG 3 JAk 6 JH i 8 JEl it 9 Ji 10 J& i
FhE A XM18$ 0. 2956 0. 2674 0. 2668 0. 1925 0.1708
T a X kH § 0. 2759 0. 2329 0.1912 0.1516 0. 1370
g 2 X Rl & 0. 2709 0. 2329 0. 1940 0.1648 0. 1429
Ty A X NRL§ 0. 2357 0.1794 0. 1440 0.1151 0.1066
AH I ZR B 0.9768" 0.9158 0.9323 0.9974** 0. 9482

W x FREFEFE(P<0.05), » » FREFHEFH(P<0.0D),
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2.4 F TR T O H T

X A Tl o2 7 B R A R AR T e A A
WL B B HE AT XA (Logarithmic) #8014,
S B G T RRE .

38 :y=0.1742In(2) +0. 4419, R*=0. 871

6 J& : y=0.2581In(x)+0. 4836, R*=0. 901

8 J# : y=0.3790In(x) +0. 5741, R*=0. 999

9 J&:y=0.2314In( ) +0. 3850, R* =0. 926

10 J& : y=0.1931In(x) +0. 3304, R*=0. 961

X 6 S A A RS WO E E AT T R, 3.
6. 8. 9. 10 JH Iy B B & K FE KT 0.05,
X W T 2 SR 5 S a5 R T W v . B AR
HE I 7 R T LA SR S0 1 3 2 7 R A5 A A iz ]
MRS, R g A 58 1 8 SPSS13. 0 Xt 4
HITRRIEATEIH 43 Hr: Py = 0. 067, Py = 0. 060
¥1>>0.05, UtWI 3. 6 JEE XTI A 480 A 2 2 sk
AT Pyy=0.000, Pgy=0.038, Py =0.020
¥1<C0. 05, B 8, 9. 10 JE A i LA 4 =X 1 2
FBEAF . AT LA 2 B O R AT T

3 bR

3.1 AMFFREIRERY, BT 8 i T AR iCAE
SANERM SEA TR Z M, AT LU R AL T >
P G 25 SR A [A] A o T B2 G A2 R A DN ) 3542 1
T, FWL XMI8F s fElE s ek, HkhFE
A XRALS . FMG A X P AL, i TG & X /N
F B EE B B/, IR R BT AR A58 A1)
w2, SRmaERYE.

3.2 —Mck UL, oAb X EGE, SRR 2RI KN
TR 1] % 52 L B 356 DR R0 AR 6ot 4 4 ) R R ) 52,
PAFRAS A 2 Fh AL 30T AR 5 552 0 2% 58 45 S
B, HMGE MI18 Fef f5 A 7 MG & Ji 14 & (Y 42
FhL e i, ROy /NG 5 R EEA . 0 5
RUBEAS, AR A 70y 5/ NAEEA . XA REE i T
KA Z8 MG S v 8 1 2 22 vk R G . DA 4%
AR A REEFERKRESR, FRRLHE
15 25 5 .

3.3 AUFFRMGEIRFRY], SEA N R T A 5L I
SRE AL HR R IEA G, AR g 5 Ay
il ft R A0 14 O A2 1T A R T 1 o) 2 75 g 4%
PRI R e 1y e Fp L 5 %2, B8 3. 6 IRl G
MBI (P = 0. 067, Pgyg =0.06 #>>0.05),

MmeE 8, 9. 10 B M5 B REY (P =
0. 000, Py =0.038. Piom=0.020 #<C0.05), i
AT T3 B B e AN BB ¢ - 1 Y00 2 5 6 ] iy T 1Y) 2%
FhOE SR, BB Hb TN 8 JRI WS 5 i) 2 Fl pI 4%,
X5k EC IRE RS 4. 6. 10 &I IS B R A
U, 5 8 RIS BOR B 2Z MR A 5., X
A AT RE S BT 5 O AR bk R B TR AR AN T
Fir FHBEAR R, 48 B A KA AP R 22 57
304 — MR . Z R OL /N5 R R 28 T R
AR [B) (1388 12 22 S ELARAROC, SRAR ] BAZ IR B 5
ZEPF PR AR A SR (B A AR AN [ AR AR OC . W] LA
FHSE A (8] 1) 3% 1 15 of 00 2% R 8 34000 AR F 5%
45 3R R R T A e A 0 S A ) st AR PR S, Gl
Ik A ] 35t 12 R o SR 2 7 G A 2 A AR O T
1T,

e
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