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a: AEMREESE e 1872, E(e) = 0, Var(e) = Ioe2 ~ X B Z 531l K B Bl a Z REAAREUOERE ) » R (EGH
di g {1 0] (BLUP) 2 #7#% =\, (animal model, AM) » L) PEST3.1 8% (Groeneveld, 1990) #1751 (PEEE »
2019) -
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SBRRTE DL A T+ 7Y 2006 EETAEE 1 O 104 8RR 127 € - (AR ATREISEACH -
5 | (BRI 2R T - BRI SR - T SRS e - (5
B S e - SN P2 20 [ b+ () 15 AT 3 4 SRS » o A
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FREHE 700 & SETRCFEETE - £ 2006 (ERTAEEISHES | (GRIEE 13 (L2 S HRBE G - SRl REY
SR BB RS T + RIS BT A AR 12,6 — 35.0% 8+ T 24.0% + ATSHIATR 103 —
31.7% ZE > PR 15.7% (AR 1) »

* 1 BEPZREFFEMSERTIINEE 0 — 13 (AIGERER - tec B8 WS H R

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

estimated breeding value of seedstock and selection percentage from GO to G13 of Chihsin Duck in duration of

fertility selection experiment

Generation Number Number of seedstock Selection percentage
GO — — —
Gl M =104 M =33 31.7
F=127 F=16 12.6
G M =108 M=18 16.7
F=143 F=50 35.0
a3 M= 86 M =26 30.2
F=133 F =46 34.6
G4 M =148 M=22 14.9
F=212 F =47 22.2
G5 M =159 M =20 12.6
F =260 F =57 21.9
G6 M=162 M=20 12.3
F=234 F=62 26.5
M=1 = .
G7 61 M=20 12.4
F=273 F=55 20.1
G8 M=175 M=19 10.9
F=279 F=63 22.6
G9 M=195 M =20 10.3
F=292 F=171 243
M=165 M=21 12.7
G10 F =268 F=59 22.0
Gll M = 146 M =20 13.7
F=222 F=55 24.8
M =165 M =20 12.1
G12 F =269 F=63 23.4
M =145 M =20 13.8
G13 F =250 F=156 22.4
Total M = 2,064 M =279
F=3,212 F =700

M: male; F: female.
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1L SZREFFEMEHRA AR
sTES MBS R 2 AW ER - ZHEY - 2RERRFERE - ARCE2E KB EHEISE - &
FRERN BREEFH ZGE 2B GE R TSR BLUP Z&ist ik - faf il bbb @it &k
IR 72 B RGBT - SESEt o T S TR RE 2 o9 (E £ B R &SRR 2 - Gl £ GI13 (RZ F/le 7y
51 5 0.30 ~ 033~ 0.30 ~ 032~ 0.37 ~ 0.35 ~ 0.38 ~ 0.41 ~ 0.39 ~ 0.42 ~ 0.39 ~ 0.42 £ 0.49 > G13 5 G1 X 7 B4 Fy
61.72% > F ~ Dm ~ De }, H JRBEZSE EHHAIG0 > HIMIE 5371 By 46.7 ~ 54.6 ~ 73.8 B 57.6%

*2 BERRERENEEEEIINE 1 2% 13 RAREMIREIE P AR RE
Table 2. Means and standard deviation of phenotypic values of five traits from the G1 to G13 generation of Chihsin Duck in
duration of fertility selecting experiment

Generation N Ie F Dm De H

Gl 127 13.32£1.36 4.05%1.45 45211.64 3.36+1.63 297%1.56
G2 143 10.52+3.49 3.44%1.65 441+1.71 3.70£1.80 298+ 1.64
G3 133 13.15£1.56 4.03£1.65 4.9911.82 3.27+2.18 3.42+1.70
G4 212 13.13£1.60 4.14+1.60 497+1.67 3.58%£2.01 3.37%1.63
G5 260 13.06 £1.65 4.79£1.88 5.73+£1.99 4.02+2.45 4.13%£1.89
G6 234 11.63£1.98 405+ 1.75 5.821£2.04 3.831£2.50 3.06 £ 1.65
G7 273 13.11+£1.70 495%1.63 5981191 4.18%£2.23 420%1.69
G8 279 13.32+1.39 5.52%£1.69 6.48£1.93 490+2.24 453+1.80
G9 292 13.20£1.46 520%1.76 6.221+1.89 4.55%2.20 4.85%1.82
G10 268 12.92+1.56 5.43%1.96 6.51£2.05 490+2.39 46411098
G11 222 13.12£1.47 5.13+£1.78 6.08 +1.98 421%2.02 4.65%2.07
G12 269 13.18+£2.58 555+ 1.81 6.66 £ 2.00 4.48 £2.06 5.06%2.09
G13 250 12.08 £2.81 5.59+2.35 6.99+2.55 5.84+2.46 4.68 £2.37

N, number of ducks; Ie, number of eggs set; F, number of fertile eggs at candling; Dm, maximum duration of fertility; De:
number of duration fertile eggs; H, number of hatched mule ducklings.

1L S EERUOE

FHIREE 13 REEZHBFFEMSER - Gl 2 GI3 U ZHFER (F) RAME T A5 4.05 ~ 3.44 ~4.03 ~ 4.14 -
479~ 4.05~ 495~ 552~ 520 ~ 5.43 ~ 5.13 ~ 5.55 § 5.59 F ; IS EEETEE5 R -0.05 ~ -0.04 ~ 0.13 ~ 0.14
0.25~0.69 ~ 1.04 ~ 1.42 ~ 179 ~ 2.13 ~ 2.57 ~ 2.90 B 3.24 Fir (41[E 1) ; 75 %0 55 15 4 K 8 (De) 43 71 1 3.36 -
3.79~3.26 ~3.58 ~4.02 ~3.83 ~4.18 ~4.90 ~ 4.55 ~4.90 ~ 4.21 ~ 448 B 6.08 K ; ZiHEREFFERKE (Dm) 475 5
4.52~4.40~5.03~497~573~582~5986.48~6.22~6.51 ~6.08~ 6.66 B 6.99 K (= 2)- L BLUP &1
HAGT RIS 13 (SRS EH (F) E 2 51EE5{E (EBV) £ 3.24 £ > F RAUE 5.94 ¥ > 8155 1 (ISR
% > F {52 EBV ELUE +3.29 1 > FEEXES 1 (RISEFISAE 1.89 £ 0 3 —(EHAKUE 3.9% - RIEICHE 46.7% -

A Z 88 13 (EE AV - 55 1 AR 13 RISEFKBERATRGEER 2 — 15 H » FAEHBZBER - 2
FEEEELZ RN 3 » s 13 AR ERIERE 2 — 15 RZEBHZHEER  eElifisE2 — 6 X2
REZEIT I s 88.3 ~ 92.8 ~ 92.7 ~ 88.3 Bl 84.7% » I HER Ky 89.4% - YR HEELER S R fER - HE T H
B 2 IR ME T % (P < 0.05) « ZKEEHINS - BUREE N THROGRKEIG N - 2R EISZH5 23 Sz W EEE T -
ZEAE H AR TR - BRI E AR B E—EEREE - R EAEREE - RPTEEER
BRI R N E ~ BN ERFERE T8/ VE (sperm storage tubules, SST) ~ & T/E(E + FlEE R |- H01& BLONREAHAE LS
& (Publicover et al., 2007; Huang et al., 2011; Yang et al., 2020) « 5 T EE1F- 15 1 35 Byt 42 7 78 Toks 13 iR
170 BAE A TSR HIRAFEE ST (Orr and Zuk, 2012) « ZERAFT-EHRE 2D N TIER A S AARDEES
TSR ERIRATE . — o ARSI TREee JIREHR - BERERERE —EZBENRE - WERZHE
ENBENZERERIMAR - WEZ A IR E A JEH 7 2 TR (Yang er al., 2021) - RetERars Lo
HEBEERE—-RIER 2 — 8 RZ B L 82.1% » BL%E 1 U 47.9% tHELE: » ELHEFf 34.2% 5 2 —
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15 R 232 K55 By 46.3% » BLEEFEE 1 {2 30.4% MHEL > TRIGHI4Y 15.9% © HH 2 — 15 RZ 25 2 ghég
BLAER (AR 2 ) @ B A G ERIGEE) » BURIH RIS 2 BRI E—RA TG R BRI
EHEEELUE - ARBSESEE B EHE-—RATREERZET — 9H » THIRETHIF 17.4 ~ 257
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(Tai, 1985) » L FHIE 2 RZAEER (N —ARZEENSE ) FTREEE LRI MR A JE 78 0 58 2 fE T A ZE ) > PRI PR4E
EERE T 78 H (Cheng et al., 2002; Sellier et al., 2005; Brun et al., 2008) » K[ » A T =ZFER » B E4E
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HE 2GS 2GR L BIS R SERET ARG » WK AEWEH B E R o E SR » (553
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FERE SN R - SFHI94Y 3 K 0 5 4 KAEERIEEEE T EES (2R 0 1984 ) - (B EE e 1 3Eig~2
TEREE R ERER  ZRERIVEEE L =018 ZEEREFHEREZEH%E R h’ = 0.20 (Cheng,
1995) = Cheng et al. (2002) H 1992 - EEEHE NS 2 WEFAEENE » LhEBE P BLE IR T it 21 4K 8 RV EE B 455 >
AR RO 2.61 1 2 ER EFHE KRBT ERS I 2.87 X » $SRENER M AT ARG —X
Z BfE o Cheng et al. (1997) H5 e ZIRES 3 AV FFE MBS 18 - LB S IR 2 E A b
BERSERT MEAR 2 A O 7Y 1) By 25% Je 28% » S RHVEBIUERELI T 8 — 9% o HI5E (1998) #— Ehi
W22 AWEEESRY - ZHEER - WALEEIRE - IRARSE B E R R E R 2 R IE S AR ZE R 7 7
By +0.17 i ~ +1.22 #7 ~ +0.83 & ~ +0.40 FEL +1.50 K > et IR A 2HER 2 — 8 R iER 7
Ry 754 K 64.2% 5 Wb Ry 55.4 F 49.1% 55 Cheng et al. (1999) #rE54% 6 fRAVEF 4 RELEZAFAR ~ Wb
WRRESE T3 2 8L BERH IR R 2 2 R Rl Ry 14.3 ~ 7.8 B 6.5% » SNLLECWH i A 88 — R A LG 1% 2 — 8
K= HE1REE 6 (R EZER SR 13.0 6.7~ 6.4~ 150~ 11.3 81 26.7% » FHERZ ZE TR Ey
124 ~42~58~11.6 ~ 6.3 1 15.4% - B EZHBEE 11 (RVZIEFFEMEEEIN 2 1% o BEHUR B IR AL 2 2R KRB
R IE 2 B - BT ARINE 2 K2 ZHERE 90% » (5 3 KESE 6 KK 90% » JRE IR NS
TRZ 87% > 58 K T79% 55 9 K 65% > 5 10 K 50% - 55 11 K 29% 25 15 KA 1% > ZIEEREFFHERE
10.1 K o 2R IR AN 2 RZZ2MEFFy 78% » 1855 4 RENBAZE TIEZE 70% » 555 K2 58% » 25 6 K 40% >
BT R27% 0 F 8K 13% » 55 10 K 4% 25 14 KiY 0% > ZiFERERERE A 6 X o AR b
ZNEUREE Z#E 2 — 15 RZSEIEZER KR 2 th B baER - EhmA il ZRmaeE) - 8
RIS B —RATLFGE R 25 Kb IS8 TUE (Cheng ef al., 2005; 2009) -

FHEAYEE SR IME TLsE O IR EE E 5BR P ENEE (Liu er al, 2015) » Zm B8 7T REF (F4AE2FH 10) 1% - &
TR 2 — R FTE % 2 — 8 RS 2hE# By 80.3% » BEE 4 {827 74.3% FALLES » 4EEFF 6% (565 8 {L iz
86.13% ) 5 [ 2 — 15 RZ P ZHER Ty 46.6% » BLEEF WA 4 {2 41.5% HHLEL - TREINLY 5% (565 8 UM 2
50.8% ) » {dHIEE 4 FREEE 10 (2 EEBEESUER F 2.74 £ TR 288 7 OSBRI EIR - ik
AT 2.8 [EEEEERE (2% 0 2022) - ARG OIS R T SRAVE S SR EE L (Cheng ef al., 2009) -
E T BRAETPIERE

e B EHGAEREG - FRETT R EEEDSN  HEEEN T HBIREENTE K » NERENERE
A% B2EEEERCERHE - THSMHRE OGP BEAGEE L IR AT 14 ([EFRAEES
G (ERE > 1997 ) REIRGFELEE BRIV EELLT G T N R atiEAE (BrEEEN » FElZ BEER AL
KIHEERE ) 5 1 REF 13 Ut Eh L BINEOFERGEROFR 4 - FHIROVRTE K E 5T R E 5 Ayt
FHE (201 %) 0 H 1978 FEAE M S E5H G1 X > 1985 FERsGE Tt E IR S L HIEE O ERE » &5
IErisEaif hen  EEAOGEHRBEEL 2 BT BN HHEEELLAE - SEER R0 EEEE (L102
mnZ ) o 1988 fERERGE IR IL IR % W L BIR ROV E BES TIEMFKNE - BERERE 7T H/UANEGH
FAIEES (201 %) GIO0 R PR - Gl14 ISR L HINBEE 3 K 7 /AN E S HIZF] 80.1 K 99.5%
(ZRHE 1997 ) - IR ZERIEMEESR - BIFFEETRE LHENOEME - 2 G13 2 3 81 7 HDUINED
G1HIZE 84.6% 52 99.9% » HrhHT 5 {HEREE IV E /3 ELT R Fy 2.5 ~59.5 ~22.6 ~ 14.9 B2 0.3% » DIZEAR 2 HE % (&
ROt EHEIHIR/DES) -
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3. FWIE Gl K GI3 SRR LI 2 2 15 HZ AWER - i EHELE R
Table 3. Comparison of the number of incubated eggs, the number of fertile eggs and the fertilization rate of Chihsin ducks
G1 and G13 from 2 to 15 days after a single artificial insemination

The day after Al
3 4 5 6 7 8 9 10 11 12 13 14 15
No. of incubated Gl 372 382 362 378 322 383 370 344 367 353 353 378 377 307

Item Generation

eggs GI3 614 601 615 580 614 610 624 624 609 608 596 622 618 590
No. of fertile Gl 267 277 239 214 122 8 31 9 2 3 1 0 0 0
eggs GI3 542 558 570 512 520 438 350 227 126 65 19 12 7 1
Fertilization rate Gl 71.8 725 660 566 379 222 84 26 05 08 03 00 00 00
(%) GI3 883 928 927 883 847 718 561 364 207 107 32 19 1.1 02

Number of fertile eggs (eggs)

213 ’r
a -
1.79 -
122 N
an
1.04 ” —&— The number of fertile eggs
069 W
- :
A === The EBV of fertile eggs
0.25
004 0.13 0.14 -
-0.05 -0. -—
0O —m=—3 -a = - T T T
1 2 3 4 S 6 7 8 9 10 11 12 13
Generation

L. ZS Gl £ G13 UFEECERAE KB EESUEETY -
Fig 1. The improvement of Chihsin ducks from G1 to G13 in phenotypic value and EBV of the number of fertilized eggs.
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2. BERREEENERTIINS 1| £ B3 A —RATLRIFEE 2 — 15 RZZHRLE -
Fig 2. Fertility for 2-15 days after a single Al for Chihsin Duck in duration of fertility selecting experiment of G1 to G13.
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Table 4. The plumage color grade of mule ducks in each generation of Chihsin Duck

Generation Number of mule ducklings Plumage color grade of mule ducks
Gl 351 232%0.54
G2 380 2.03+0.48
G3 499 22610.64
G4 705 2.6410.74
G5 950 2.34%0.69
Go6 551 2.4910.63
G7 960 2.2710.68
G8 1,267 2.43+0.82
G9 1,315 2.32%0.68
G10 1,062 2.78+0.75
Gl11 2,749 2.48+0.90
G12 3,068 2.92%0.79
G13 3,321 2.52%0.79
A

A E R EHISEE 25 13 SIRLAEERER | TWESANHRE - RALKRKR 2 — 7 K6
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FRERTE 3 e T SR LAN Z pR& 5T 1l Ry 84.6% K2 99.9% » T FEFEZFRK - HiBan B AR R in S80S - m]ffE/F4T
TR TE A AR A RS R -
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PR ~ BRI ~ SRR - TRIGH - 2T - 2019 - & 11 2 RrE R BER 2 LR 2 W S BUa RIS -
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RN ~ MG - TUEIE - FIMEFE - WS - 2022 - AASAMEZ BRL - AT S5 1 137-144 -
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Abstract

The purpose of this study was to reduce the artificial insemination labor costs required to breed mule ducks by
improving the duration of the fertility of ducks and establishing a new duck line. The 20 drakes and 60 ducks of Pekin (L-201)
G17 maintained in the Eastern Branch of Live Stock Research Institute (Eastern Branch) in 2005 were chosen to breed 104
drakes and 127 ducks of Chihsin duck G1 as the experimental animals. To breed the first-generation, Chihsin ducks at 29, 32
and 35 weeks of age underwent single artificial insemination with 0.05 mL pooled semen from 10 to 15 Muscovy drakes in
2006, as the source of experimental breeding ducks. After insemination, the eggs were collected from day 2 to day 14, and
were candled during incubation to determine the number of fertile eggs (F) and other traits. The breeder ducks were selected
and bred based on the best unbiased prediction (BLUP) of estimated breeding value (EBV) of the number of fertilized eggs.
After 13 generations of selective breeding, the EBV of the number of fertilized eggs is 3.24 eggs, and the phenotypic value
is 5.94 eggs in Chihsing duck. Compared with the first generation, the EBV has improved by 3.29 eggs, and the phenotypic
value improved by 1.89. The fertility rate from day 2 to day 8 was 82.1%, after a single artificial insemination with mixed
semen from White Muscovy LRI No. 1 drakes, which average maximum duration of fertility was 7.0 days and achieved the
breeding goals of one insemination every 6 days. This line of ducks was mainly bred in the Eastern Branch and named after
Chihsin Village, Wujie Township, Ilan County, where the duck line is inhibited. The line was approved by the New Line
Name Registration Application Review Committee on July 1, 2021 and the nomenclature is Chihsin Duck. The Chihsin Duck

can be used as pure breeding or the female breeder for mule duck production.

Key words: Duration of fertility, New duck line, Chihsin duck.
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