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(i1) (the number of fertile eggs at candling, F) 29 32 35

7
(iii) (the maximum duration of fertile from 2nd day after Al up to the day of the last fertile egg, Dm)
2 15

() (the number of duration fertile eggs, De) 2 15

V) (the ratio of hatched mule ducklings, H)

(Vi) 7

( 1997 ) 1 14
(BLUP)
20 60 44 46 50 52
13

Iv.

1) F Dm De SAS MEANS

(SAS, 1999)
(i) SAS GLM 2 15 F

@) F (EBV) y=XB+Za+el(y B ( )



a e , E(e) =0, Var(e) =loe2 X Z B a )

(BLUP) (animal model, AM) PEST3.1 (Groeneveld, 1990) (
2019)
L.
2006 1 104 127
1
20 1 3 4
3 5 1 13 2,064 3,212 279
700 2006 1 13
12.6  35.0% 24.0% 10.3
31.7% 15.7% ( 1)
1. 0 13

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

Gcllcldliull IVYUIIIIUUI I‘qul‘UCI Uf bccdblubk SC‘[CLLiUll Pclbcllldgc
GO
ol M =104 M=33 317
F=127 F=16 12.6
o M =108 M= 18 16.7
F=143 F =50 35.0
- M =86 M =26 30.2
F=133 F=46 34.6
. M = 148 M =22 149
F=212 F=47 22
s M =159 M =20 12.6
F = 260 F=57 21.9
6 M =162 M =20 123
F=234 F=62 26.5
M =161 M =20 12.4
67 F=273 F=55 20.1
M=175 M=19 10.9
G8 F=279 F=63 2.6
o M =195 M =20 10.3
F=292 F=71 243
M =165 M=21 12.7
G10 F =268 F =59 22.0
ol M = 146 M =20 13.7
F=222 F =55 24.8
M =165 M =20 12.1
G12 F =269 F=63 234
M = 145 M =20 13.8
G13 E—259 E=56 224
Total M =2.064 M =279
=320 E—700

S T2

M: male; F: female.
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IL.

BLUP
* 2 Gl GI13 F/le
039 042 039 042 049 GI13 Gl
46.7 54.6 738 57.6%

030 033 030 032 037 035 038 041
61.72% F Dm De H

2. 1 13
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 1332+ 1.36 4.05+1.45 452+ 1.64 3.36 £ 1.63 2.97+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 +1.65 499+1.82 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 = 1.65 479 +1.88 5.73£1.99 4.02+2.45 4.13+1.89
G6 234 11.63 £1.98 4.05+1.75 5.82+£2.04 3.83£2.50 3.06 £ 1.65
G7 273 13.11 £ 1.70 495+1.63 598 +1.91 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 1320+ 1.46 520+ 1.76 6.22 £ 1.89 4.55+2.20 485+1.82
G10 268 1292+ 1.56 5.43+1.96 6.51£2.05 4.90+2.39 4.64+1098
Gl1 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 5.55+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

13 Gl GI13 (F) 4.05 3.44 403 4.14
479 4.05 495 552 520 543 513 555 559 -0.05 -0.04 0.13 0.14
025 0.69 1.04 142 1.79 2.13 257 290 324 1) 3.36
379 326 3.58 4.02 383 4.18 490 455 490 421 448 6.08 (Dm)
452 440 5.03 497 573 582 598 648 622 6.51 6.08 6.66 ( 2) BLUP
13 F (EBV) 3.24 5.94 1
F EBV F 1.89 3.9% 46.7%
13 1 15
3 13 15 2 6
88.3 92.8 92.7 883 84.7% 89.4% 5 7
(P < 0.05)
(sperm storage tubules, SST)
(Publicover et al., 2007; Huang et al., 2011; Yang et al., 2020)
(Orr and Zuk, 2012)
(Yang et al., 2021)
8 82.1% 1 342% 2
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3. Gl GI13 2 15

Table 3. Comparison of the number of incubated eggs, the number of fertile eggs and the fertilization rate of Chihsin ducks
Gl and G13 from 2 to 15 davs after a sinole artificial insemination

T}lU L‘ld,_y afLUl AI
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

cges G13 614 601 615 580 614 610 624 624 609 608 596 622 618 590
No. of fertile Gl 267 277 239 214 122 85 31 9 2 3 1 0 0 0
cges G13 542 558 570 512 520 438 350 227 126 65 19 12 7 1
Fertilization rate Gl 71.8 725 660 56.6 379 222 84 26 05 08 03 00 00 0.0
(%) G13 88.3 928 927 883 84.7 718 56.1 364 20.7 107 32 19 1.1 02
Generation
1 Gl GI13

Fig 1. The improvement of Chihsin ducks from G1 to G13 in phenotypic value and EBV of the number of fertilized eggs.

2. 1 13 2 15
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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4.

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 2.32+0.54
G2 380 2.03+£0.48
G3 499 2.26 +0.64
G4 705 2.64+0.74
G5 950 2.34£0.69
G6 551 2.49 +0.63
G7 960 2.27+0.68
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
13 1 2 7 6
86.4% 7.0 6
3 7 84.6%  99.9%
1954 p. 79
1997 30 293-299
1998
p. 25
2019 11
52 58-65
2022 55 137-144
1984 3. 17 85-89
1998
1-6
2021
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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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