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FoSUEERS AR R M NI RZE RA MR L % - BT IR A2 26 2 BP0 > 7t 2002 FEERHUATIL
iRk Z B g RESBATEOINEA S 10 (M QS 3 & - 816 6 & | BESBATEMYFTES ZIUriGMm
% L201 (P) 25 3 & ~ BHIS 6 E(E RalBafENGET > 2003 SFEIEMACE | RISHE Tx P MALN 21 &€ - B2 & |
PxTaZHA 19 8208 LOEH TXxP AN 3IE - RE PxTHANIE 16 & EITEHESF 21
SEE © 565 2 (UK LUBFABCIE 2R T — X B35 3 fUREERMEREMIETR » (R EARMERE(R A% (best linear unbiased
prediction, BLUP) fi 25 B S H(HEE RIS € FOETERIE - 5 4 (UER 25 ES BT B M T The e B - &
7TRER > % 10 REHSLIA CFIREH RAISEIRIE — & 2 — 8 RVPIIZKERE 80.3% ~ EZERE VY
By 79K - B 6 KiZE—KRAVEMEEE - ik EEAERESERFTEM T AR > SR B TSR R
W4T > AR 2015 42 9 A 30 HEGFmAm S HFF AR REFEEE > au S hnsals - nsahe
Baiy - RIS o RGNS AR - e SRR Rat e 9,202 MM SRS - fHFELEINAERE
Z Bhe R s SRR A A AR ik L RIS RS A

B« RN A 1S -

4

EENIS R =R LB AT - AR TR AEISEEISIIR MM - $X5BRe A LA AR HE A
HRANBAEERARIVEMEE T (BRIABIAEEREAATIAE T 2UOET - HRS KBRS - R
= R E AR T BRI 2 HSH (Tai, 1985a,b) « [NELR T RIE ZIER  sR RS A TEABRIIRRE > 5Ar
Ry 2 = 3 REE—N > BEPLATGTIFAIENN » M5 Tai et al. (1994) PPPalped - (LR A0 Z GERIGACLIE
WS REIER T ARG - AR ARSI HRA R TR (R - SERBURMEIRTR 15 K22 RIVE
{5575 0.34 (0, ,) - Cheng (1995) (EFIBIIEA TG (SIS ZAE FHEIE B = DRI - BRI
Ry h =018 ZIEEREFERYEEA R h* =020 - Cheng er al. (2002) H 1992 FEHLSHE (IR ZH5 545
e > ChERmdan & (CEEPURAIRD) &/ \(RIVEFGR - MBS EROE 261 0 ZHER R RGN
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3 BE16 & ETEIAS 2 KB AIBEE - 1058 2 AFTHE T x PECP x T R » JRAT ELISMNG B 5 DAt

SRMEAE(R T H)% (Best linear unbiased prediction, BLUP) (B2 5 EEME NS EEDE 10 A (TxP6 & ~PxT4

E) 27T (TxP18&E ~PxTOE) KT - DIBFARCIEREES 3 (U39 & ~ 51127 & » 5 3 KBEGBINHIER

Rz EER MR RRZE STEE A E - EWR e g EEGEISE - BT ASEE -

AWFTR Fe 2 BBt & s\ P B 0 Py T > B2 (B - I R ERANERIBTRRRERXZE

SR T E R Y P E B g I S R N A 2 S AT (&R E BT 104001 5% ) -

Bt iR

FEmEHeEEREDE S IER » St ARSI T T EN - RS 2B R @ 2 EE R

B E R T HIR RO DIFFaEEE THRF R TERBEESRENT

() PUNGREEER S 2l 885 = B8Ry i - SE B AR R 2 G SR 8 RHIBIR 26 ~ 29
B 32 JEESHE - £ 10 — 15 EAHBIE R EHER —R ALK 0.05 mL 1% » HAET =HETWHLIESE - IV
2 REE 3 REMREHE2 — 15 RIAWE » AWRREHIAE 7 RIBEMESZBER S 4 E2F
6 X ZEBEIERIEREE 2 — 18 RINEIL =MICETILIESE - §F 9 RiEE—X > EHTEE
T SRR LIS ¢ 55 7 REE 10 (RANEHE EEUE 2 — 15 RIVE @ 8 7 KA —X  mAkdad
TEctg 0 5 1R 16 (CHIAEHE 29 FleiF - DL 10 — 15 EAHIE RS EK 0.05 mL T —RA T
K 2 — 15 RIVE - B 7 RAW—X - it EREE 2 - IHEER » WHBEARE
H (le) ~ ZHEEH (F) ~ WL/NISE (H) ~ FRRGSETE (M) o2l Eam RFEFERE (IKE1R 2 2 15 RERIX
ZHEEZ RE » Dm) -

(i) BFEFARERZEER - [/ SAS (1996) 4G T ERRE AT T - A ARG BRI G E R E R
B51% o BETEE IR S R AR MR R i ] 2 415170477 (Groeneveld, 1990) » {ics2 i S B (B A S AE(E (5 (E 128 Y
N 126~ B 60 & A 44 — 46 SR EITRCHE - 7Y 50 — 52 BRI bELE T REESHETE
i -

(i) HEE 10 REGEHHEMIESIERMR 1A 1 118 & - 5 FilizEaEhY) » WEFARRE T EE LR -
EasyPure Genomic DNA mini kit (EP500, Bioman, Taiwan) A E 5 R 0FE 1 TR R4H DNA Z ZEHY - A5
H4H DNA B A -20°COrf7H A  FlIF Hsiao er al. (2008) EiiZE 5 & ta32is 2 11 AR EARSC LT 0T - DIER
SRR 2 B R RATEC T M o ST RTGEERENYIZE AU S 2 AL 4H DNA #E1T PCR - H X EAHASTE
B 10 pL > ErpEE 50 ng fERELRZH DNA ~ IE5[F% 0.2 uM ~ 1 X PCR buffer ~ 1.5 mM MgCl, ~ 0.2 mM
dNTP % 0.375 U Taq DNA polymerase (RO01A, TAKARA Co., Japan) o [ZJFE&{F Ry 94°C &84 10 sy - BEE
TLUTIEER 30 2K > BLHE 94CE M 20 F) ~ 60°C 5[ F-3h& 30 FD 2 72°CZE(H 30 70 > gf% FFLA 72°C iEf# 10 53
## o PCR 1% » DA TBE & {E/RELMH 1% HEASHERAS 1T E KD EDY) - PCR EY)4SHRESL DNA K/ NME
#E 51 (4322682, GeneScan 500 Liz size standard, USA) JE & B R LA X B AL RSS2 57 o0, (National
Center for Genome Medicine) & ABI 3730 %157 #715 (Applied Biosystems, USA) 4347 #HEH] PCR EY R ek
/N USSR AARE % » FF DL Peak Scanner v1.0 software (Applied Biosystems, USA) A T 38 &% fi iy 242
U ARAA - FIH Cervus 3.0 #RAS ST HIHE AT AR A ERIET B ACE BN B H (number of alleles, N,) ~ #
JHI (observed heterozygosity, H,,) BELEA S 528 & (expected heterozygosity, Hy) K 25 BE 1% 21 B & & (polymorphic
information content, PIC) » i 2L POPGENE 1.32 #RESEHE AR ANEH (number of effective alleles, N,) &
T T T R St (Hardy-Weinberg equilibrium) f@ 7€  {#F FSTAT 2.9.3 515 Wright’s F-statistics 7 Jif
BHIT < {485 (within-population inbreeding coefficient, Fg) (Wright, 1965) DIE i EEf T ERIEE

=
7k

R

BEPABRIG & R B R 4R

ARG VNG RGBT RERZEREENERR 2% - 2 ER IR R Z 5
B Z IR AR R Z (A - 1 44 — 46 EERIFHET T4 AMACHE - 2 50 — 52 BRI bEL T (4
B SRR - W5 0 RE5E 10 GG 10 42 Pt fCRIEE R | 47 > S ANS 1,030 & - B8 2,541 281
MRERE » BEAES 10 (UtaET 118 EMANS - 525 SEAHSSBMRCEESE - 515 H 2002 FRILAEFINEFS
1 AGREIZEE 10 RZ B A E S8 - WS - IS EE M ERECERE R (R 1) » B 1ARES 2 sk



139

%= 1.

Table 1. The population structure, number of ducks for performance test, number of ducks saved for Seedstock, range of

DUANEL B 6 R 32 05 ER S M IR i (AR P 1 (B R BB RAREE - 55 3 fUDUR AN DL A R MM IR e (AR M i i
EEEATENS - RSB R 3.8 — 80.0% Z[H] > “FH5 5 30.9% » AISER AT 7.2 — 28.2% 2

i 55 13.0% o

EpES

estimated breeding value of seedstock and selection percentage from GO to the 10" generation of Wujie White

&AW ZARK

duck in duration of fertility selecting experiment

BEPCERTEERBR O AR 0 RES 10 (USRS - e % WEE - IS EE S EHE g

Genera-tion Breed Year of hatching ~ Number Number of Range of breeding value  Selection
seedstock of seedstock percentage
GO T, P 2002 M=3(T)
F=6(T)
M=3(P)
F=6(P)
Gl TxP 2003 M=21 M=3 — 14.3
F=42 F=18 — 42.9
PxT 2003 M=19 M=3 — 15.8
F=20 F=16 — 80.0
G2 TP x TP 2004 M =48
F=1381 M=10 0.12 — 0.98 12.3
PT x PT 2004 M =33 F=27 0.82 — 1.86 3.8
F=332
G3 WWD 2005 M=39 M=11 032 — 142 28.2
F=127 F=150 0.84 — 2.10 39.4
G4 WWD 2006 M =187 M=12 0.36 — 1.18 13.8
F =236 F =158 0.74 — 1.68 24.6
G5 WWD 2007 M =105 M=12 0.49 — 1.33 11.4
F=247 F=155 0.90 — 2.10 22.3
G6 WWD 2008 M =93 M=12 1.34 — 1.82 12.9
F=194 F=156 1.24 — 2.55 28.9
G7 WWD 2009 M=102 M=12 1.56 — 2.33 11.8
F =244 F=157 1.20 — 2.69 234
G8 WWD 2010 M =160 M=13 2.07 —2.77 8.1
F =249 F=157 1.58 — 3.15 22.9
G9 WWD 2011 M=157 M=12 294 — 328 7.6
F =208 F=59 2.37 — 3.49 28.4
G10 WWD 2012 M =166 M=12 3.26 — 4.02 7.2
F =261 F=60 3.09 — 4.59 23.0
Total 7 TM=10%0  wM=18 T
F=2,541 F =525

M: male duck; F: female duck; T: Brown Tsaiya LRI-2; P: Pekin duck; WWD: Wujie White Duck.
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TR MAINRIE R Z AWER - ZHE - WS - IRt CBZRBERRFTERE - HER
Bk RERFH Rk B R BN BT EEMER BLUP 2 &5 te - BEEF (S EhE 2 B R B & MR
FEE OB - 55 440 25 10 fUES 16 REMER - &EaREt o 2IaMeE
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2.06 > £ 16 (XA A 5 13.16 £1.22 ~ 7.60 £ 2.11 ~ 0.32 £ 0.62 ~ 8.68 £ 2.30 k7 7.22 + 2.22 ~ Liu et al. (2015) &F
LS 50 SRR+ F BLELGRTIVEIR s SRS TEANN - FLF 52 H 2 SRR 0.89  F &2 Dm f
BB 0.74 5 I Te 5 M J Dm » MBI H AREVE AR - BLORES VIR RIS 125 2 AL EARRA - Te
F~Dm M K H ZiEER5 ] 0.07 ~ 0.23 ~ 0.07 ~ 0.13 81 0.20 » Ie B Dm Fz H 2 [535 AEE FAHR » FEH
S ERHEIE 0.97 - F 81 Dm £ 0.93 » H 81 Dm £ 0.90 - #9585 RS (S IEAFIRH -

*®2. BENZRFEESERTEANEES 4 0 55 10 U2 16 RAEMEIRRAE B ERE
Table 2. Means and standard deviation of phenotypic values of five traits from the 4th generation, the 10th to the 16th
generation of Wujie White Duck in duration of fertility selecting experiment

Traits! G4 G10 Gll G12 G13 G15 G16

(n = 660) (n = 740) (n = 643) (n = 592) (n=501) (n = 145) (n = 253)
Ie 16844225 1291+1.65 13.05+147 1319131 12.80+1.97 13354140 13.16%1.22
F 5584198  638+2.07 675211 6.65+2.09 7.68+234 7741184  7.60+2.11
M 073+0.92 065082 081+094 0.58+0.79 0.68+1.04 042+0.70 0.32+0.62
Dm 6.85+221 7914206 8.15+226 7.84+2.13 883+224 892%1.77 8.68+230
H 486+2.00 5.73%£2.06 595+220 582+282 7.02%+3.01 7.32+183 7224222

" Te, number of eggs set; F, number of fertile eggs at candling; M, total number of dead embryos; Dm, maximum duration of
fertility; H, number of hatched mule ducklings.

1L 748 A ISAZFERE

PANTHRE 77 20R A B IS5 RE ARG ~ RIS SR NS AR JE i h DL A 7 NS - R R B RETAREAT
NHEWGHE T ERE - SRR SIS AR T 2 T 4 2 W pE DI RIEE - 3949 3 K IREE 4 REIEEE T
eSS (B RF > 1984 ) - BISMFE B BRITZ B oA =0 5 [V RZIER 2 R A » —RBUE RS2 EFr &
o HREAERE (BBCHE ) AT K/ VE (sperm storage tubules, SST) Z ARUHE T #H (Brillard, 1993) - H
HIA RSN - (1A A R E DU TR 2 S SR RReE - DARH LS 775 28 78 28 2 i 1 AH RE T 52 1t ol
B (Steele and Wishart, 1992) ; J&[HHEACERS 2 (K2R R (MHEN—REISEE ) PTRE(HEE LR R A JE 8 G 9 2 F
TEEefd o NP 4E 9 THEEE E (Cheng et al., 2002; Sellier et al., 2005; Brun et al., 2008) - 4: & + &
W 5 T FISEIS BB S 2 2R sL AR TROE R o &F R 2 — 3 RA TR —X » EEIEA
255 FIHASEN - Cheng er al. (1997) A1 (0 EMBAE 3 (AT IS BV (% LLECBIUR SRS SR
SR b/ NS R AR 2 1B A 53 ) By 25% B 28% » SIS AV E ENUEEL ]2 8 — 9% © 55 Cheng ef al.
(1999) 54K 6 AVEEFEERELEZIEER ~ WHLREBPRRGIE TR 8L » BB IR A 2 =R h fy 143 - 7.8
B 6.5% » JNELESE ML A —RA TR 2 — 8 R ZHE > 1 | (UEF 6 RZERZZRE3HF 13.0 6.7 »
6.4~ 15.0~ 11.3 B126.7% » W LR 2 EZE TR B 124 ~4.2 -~ 5.8~ 11.6 ~ 6.3 Bl 15.4% - #EZHELE 11 (R
FrEM SN 2 1% 0 BB IR i 2 S R B L R IR 2 R AR 4R BRI RN SR 2 RZ B E 90% » ¢
B3 REF 6 RIEFKIY 90% » ARFM e TR 87% > 8 K 79% > 5 9 K 65% > 55 10 K 50% > 26 11
K 29% ZH 15 KIY 1% » SR HE KRB 10.1 K o ZAME IR RN 2 RZ 2B T 78% » 1€55 4 RENEE
TFER T0% > 555 K27 58% 556 K 40% » 7K 27% > 55 8 K 13% > 55 10 K 4% B2 14 K 0% » 2
FEREHEH 6 K o LRI fn 2 Z W EERINEUREE 28828 - H 2 — 15 RZ P2 bR 4 8 bas
R B Az thg ZRAGHEE) - BURIE 2 BRI —RALRIER » 2R b CIE SR e
(Cheng et al., 2005, 2009) -

H&EAEEFSIRETIHRL 2 K7TREF (F4REF100) 1% B | SRER LGRS —2%
5% 2 — 8 RZEH2HEE Fy 80.3% » B 4 ({2 74.3% MHELEL » YT 6% 5 1M1 2 — 15 RZ P2 IERE
46.6% » BIEEFHIHIES 4 U2 41.5% MHEL » TRIGHNZY 5% - M55 16 AAT4E IS — TR 2 — 8 RZ P2k
5 89.6% 0 [ 2 — 15 RZPIIZAERFy 61.7% » 12 — 15 KRR MRS baE R - nssnin s dhéy
ZRIAGHE) BRI RIS 2 BRI A E—RANTIER - ZERINVEEEZESUE - Liu er al. (2015) f5H
F4EANESE 4 (REF 10 (TS EEUE IS ENOES B 2.74 £ TREI A4S ATELE 7 (i - it
T 2.8 EEEEERE - TS SUE T 40% HUEEEEE(RZE - A4S OIS 2B ERRERCUE S FRBUEHES
S EMAYIG - EEE e RS E 4 RAHE H L (Cheng er al., 2009) -
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Fig. 1. Fertility for 2-15 days after a single Al for Wujie White duck in duration of fertility selecting experiment of G4, G10
and G16.

IV. SR

KBRS 10 RS2 RIS SPREERA 1 A 1 5> I£ 118 & » JiF|H Hsiao er al. (2008) & #isE H 3%
HEELIRI4H DNA 2 11 4H5 T 2RO T B H B R 4551 40% 3 Fow o 11 diEEsCH LA 5 4HEECE#E (Gallus
gallus) e 0fe b BA EH A EEEERNEE » TS (dnas platyrhynchos) ZEK4H DNA J5T » 11 4HAREC 77 @R [EI R R 4H
ZURE o IEE A ITAS AL E 45 ([EACE AR 0 B APT032 ESE£&[EESS - 43RI1A 5 a2 P (0.25 <
PIC < 0.5) BLSE % A8 (PIC > 0.5) » BURIL 11 4HA 0 AT SO HE o] R B b A 2 B AT - P ER R E A
HAVEZEERN (1 — 6 HXEER) » TERECEERNE S 2.4 (5 - BUHIEETE (observed heterozygosity) 71
0 5 0.929 » SR 0.492 » THASE S [ (expected heterozygosity) 7152 0 £ 0.788 » 84 A 0.503 » [RIHAZE &
BERSHENEER - BnAss S AR HRECEREE -

* 3. FEA 11 HSASMIE 2R T B R E SR s IR 10 KB EE R
Table 3. Genetic variations of the 10th generation of Wujie White duck in duration of fertility selected experiment with the

11 Tsaiya duck-derived microsatellite markers

Locus' size N, N/ H,' H.’ PIC° dHWE’ F synteny group’
APT001 178 — 202 2 2 0.265 0.501 0.374 wkx 0.471 1
APTO004 294 — 318 5 2.7 0.492 0.639 0.566 NS 0.230 2
APT008 184 — 200 5 1.6 0.178 0.364 0.343 ol 0.511 3
APTO010 204 — 220 4 3.6 0.929 0.729 0.675 wokx -0.274 4
APTO12 185 — 209 6 4.6 0.898 0.788 0.752 NS -0.140 5
APTO17 173 — 189 4 1.4 0.259 0.283 0.256 NS 0.085 6
APT020 177 — 197 5 2.2 0.559 0.556 0.455 NS -0.005 7
APTO025 105 — 129 5 2.8 0.805 0.645 0.589 ** -0.248 8
APT026 130 — 142 4 3.1 0.864 0.682 0.621 *k -0.267 9
APTO032 207 1 1 0.000 0.000 0.000 ND NA 10
APTO033 234 — 270 4 1.5 0.161 0.348 0.314 HkE 0.537 11
Mean'’ 4.1 2.4 0.492 0.503 0.450 0.090

S. D. 1.4 1.1 0.340 0.235 0.219 0.330

' Hsiao et al. ( 2008), developed from Tsaiya duck

** N,: number of alleles, N,: effective number of alleles, H,: observed heterozygosity, Hy: expected heterozygosity, PIC:
polymorphic information content, dAHWE: number of markers departed from Hardy-Weinberg equilibrium, Fg: Wright’s
fixation indice, within population inbreeding estimate and standard deviations, Syntency group: the syntency group to
which the microsatellite genetic marker belongs after linkage disequilibrium test.

' Means and standard deviation after deducting APT032 without polymorphism.

NS: P>0.05; " P<0.01; ™ P<0.001; ND: Not detectable.
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EREGERE ST T > BRIEZREEME . APTO032 S RIEANE R4 - S5 6 dHEERC B (RS R Py - Bk
HEIHEEHIFE - 28k Wright (1965) J7 AT EIERHK EE f5 % (Wright’s fixation index) JTAS(AE Fis > 450
HP5F5 0.090 » AT 0 BEELY Fis [HERK > KR tiEVT Fg 81 0 MFHE 2% ?Eﬁtﬁ?ﬁiﬁf%ﬁﬁa
EEE W AES s HEEEMIETE - B/ IMEEEMEREN B A aS Al R EZ BEIHRER - H

BEASITERE TR E RS AIRANS 119 & > B8 178 & -

A

AVIFRERZ HERIREE AR - B KRS - AR HATE] - &7 s - IRl aHR
Tl —FURG AISIEIRBE — & 2 — 8 RVPHIZIERE 80.3% » iR RE IR 7.9 K~ AW 129 MUZkEE
AL 5.7 B8RS > 2 6 RIZE —RAVEE EIE > sn B acik Rat i 9,202 SRR - (fHF L ENAE 2 &
e N S v i - :%@iﬁql%l‘% T -
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Abstract

The purpose of this study was to improve the duration of fertility of duck and establish a new duck line with longer
duration of fertility for enhancing the international competiveness of breeding duck industry of Taiwan. In 2002, the BT
LRI-2 in the 10" generation of the selection experiment on the duration of fertility and the Pekin L-201 were chosen as
the GO breeding animals. In the GO, 3 BT LRI-2 drakes were each crossbred with 2 Pekin female ducks of Pekin L-201
(T x P). Three Pekin drakes of Pekin L-201 were each crossbred with 2 BT LRI-2 female ducks (P x T). For the mating of
G1 x G1, three drakes G1 from the three sire BT LRI-2 and dam Pekin L-201 were each crossbred with six unrelated female
duck progeny of sire BT LRI-2 and dam Pekin L-201. Three drakes G1 from three sire Pekin L-201 and dam BT LRI-
2 were crossbred with unrelated female duck progeny of sire Pekin L-201 and dam BT LRI-2. From G2, male and female
ducks of successive generations were produced by intermating selected males and females in each generation. After the
egg production performance of the third generation was measured, ducks were selected and reproduced based on the best
unbiased prediction (BLUP) of the number of fertilized eggs. The ducks of the fourth generation moved to the Ilan Branch
of the Livestock Research Institute for the selection on the duration of fertility up to G10. After 7 generations of selection,
the fertility rate from day 2 to day 8 was 80.3% in G10, after one artificial insemination with mixed semen from White
Muscovy LRI No. 1 drakes, which average maximum duration of fertility was 7.9 days and achieved the breeding goals of
insemination once every 6 days. This line of ducks was mainly bred in the Ilan Branch of Livestock Research Institute, and
therefore named after Wujie Township, Ilan County, where it is located, for this duck line. It was approved by the New Line
Name Registration Application Review Committee on September 30, 2015 and nomenclature as Wujie White Duck. The
Wujie White Duck bred in this experiment are pure-white-color, with orange-yellow bills, feet and shanks. Sexually mature
male ducks have curly tail feathers. After the new line name registration, a total of 9,202 female ducklings were promoted,
which were used as the female breeder for mule duck production or then crossbreeding with Pekin duck to produce the

female breeder for large-sized mule duck production.
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