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FER 12 — 16 (UM s 80 SRRNS S REAIAST FARIERE 2 - SEINAT Ry E e - 0 %5 4 it
BHERS 19% FHEH (crude protein, CP) F1 2,925 keal/kg {LHEE (metabolizable energy, ME) HYEaEl » 5 2 15 156
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I 4st5iT
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HIEEE - B 2 R IR TR E (G E 2 HR 7 BB 2= RIS Rl 2 Bo Rt 7 SR #EST - SERBUR AT
(BB LRIV IZIE NN > BEIAH 205 10— 11 QTR (A B R BAAY T (5 0.118 31 % 0.140 - & 1)

A RE B R R B IR FC R BRI R B D ARE - 25056 14 1K (2008) $HHR 5 & 2 S BLEING 73751 By 0.052 £
0.048 > {2007 FEEERATAIRAH R EE A J2 - IR SCEEAL T 2005 SEA AR Z A IR mn A 56 29 &

FIFEE 2008 £EAHCRTEL © Chang (2025) st H e RIS 2 B R PR & & (residual feed consumption, RFC) #E
B B MR R BRI GEEER - RFC EF AL 12 RUREIRIGIIE 0.167 B2 0.169 o 1y it £ Al
F5 0.084 81 0.083 - BLAFRE 2 4ERAH L - RIELSEARCIE G T Ryl 0 AT XCHC » (B AR R AT B T RE T 2K Y
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* 1. FILEER A (S) HEER

Table 1. Mean of inbreeding coefficients in males and females of S and C lines

& (C) ARG Z S AT AE P E

[min

Generation S line C line

Male Female Male Female
G1(1992) 0 0 0 0
G2 (1993) 0 0 0 0
G3 (1994) 0.018 0.017 0.0078 0.0067
G4 (1995) 0.036 0.041 0.025 0.022
G5 (1996) 0.047 0.053 0.034 0.034
G6 (1997) 0.065 0.067 0.038 0.040
G7 (1998) 0.084 0.082 0.048 0.047
G8 (1999) 0.106 0.106 0.063 0.060
G9 (2000) 0.108 0.112 0.066 0.065
G10 (2002) 0.117 0.118 0.074 0.065
G11 (2003) 0.140 0.142 0.059 0.059
G12 (2005) 0.154 0.156 0.068 0.074
G13 (2007) 0.170 0.169 0.072 0.077
G14 (2008) 0.189 0.190 0.052* 0.048"
G15(2009) 0.197 0.195 0.043 0.043
G16 (2010) 0.212 0.209 0.056 0.054

" Because female ducks of control group selected in 2007 were not sufficient, additional 29 female ducks of control group

selected in 2005 were used to reproduce generation of 2008.
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M N 1 B2 IS R M IR BB IR 2 Z AR RMERE P ITRERAIR 2 > Wi S I ARG E 77/ 31.0 £3.5
(24 — 43) 8133.943.0 (26 — 42) g > 10 S PIIEEE 3 HI B 1,129.5 £87.9 (790 — 1,371) B 1,157.5 £ 90.1 (872 —
1,412) g » WIEE IS E YA By 1,185.8 £ 78.5 (920 — 1,405) B 1,251.7 + 92.4 (965-1,512) g » 30 P4 &
S5l By 1,218.9 £ 101.0 (1,000 — 1,478) 81 1,304.9  124.9 (1,007 — 1,670) g » 40 P ¥ % & 435Il B 1,237.9 +
107.3 (925 — 1,687) 51 1,308.4 £ 115.3 (985 — 1,652) g > N FIAZERMEMIGY; - 16O NG Z BN EFRIE
HEMe RS FEAREAIN - WAR AT ERGE « EH - SRS R EERFHEZEORMEINEER (FR
B 1970 0 225 1992 5 Tai er al., 1989 ) > [A I Tai (1985) F % #5 (3528 16 B 30 i i B4 & 53 Bl A 1,255 B
1,366g » Tai et al. (1989) #—2H SR EF TG ORIGEEZ 8~ 16 ~ 20 ~ 30 1 40 BEie-FHI E 3 75l &y 997 »
1,270 ~ 1,403 ~ 1,397 B 1,405 g » A58 — I e BESJAE (R IR AV EE G £ 2 R A 40 i B ~ 40 HIRASE ~ 52
i EE BB 30 B¢ 40 Bl ERa 2 RAE - L ERREGE AR S2 BlEERZ T - SUEERGRREMR
B 40 i ~ 40 BECHSERE (M > 1994) « fEtk Cheng er al. (1995) s &N E Giat 15 2N (1t 2005
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SRR A SR R E A% ) S (A2 ERGER - 2 (E 2k RIERE 2 RAVE & 20 Bl IR E NS £ 1,263 —
1,329 g » RIS R5 1,317 — 1,418 g 2 [d] » 11> 40 BEERIF-FHIRa RS HI /MY 1,326 — 1,459 g » 55 Cheng et al. (2007)
s e NS T — IR IR S B R BN 56 13 R 40 IR ERIE & 1,359 £ 127 g AR
A S REURE OIS I o £ 30 B 40 Ei-F RS E R Bt RS - FIRE Rt o SENs Tal — 9% 1 B E
EH OGRS SR T IRESERENE IR E - RS EIRMEIR 2 EA R E— P ERET © Rouvier ef al.
(2017) 52 ENLINNS 110 HECHSE f 1,269 g » B Tai er al. (1989) #He FE TG EENS 16 Ml VIR E
1,270 g AH4T » 212 300 H#EGASE &y 1,381 g Al Cheng et al. (1995) iz 40 A IR E RIS /L 1,326 —
1,459 g fH{LL > B8 EEA Cheng er al. (2007) Z S B EFIG TR 13 U2 40 Bl IR ELE & 1,359 £
127 g o A2 S 2 8RR L T 2 90 S S H B R 43 71 5 1,212.2 £ 103.0 (987 — 1,513) 811,350.1 £ 118.7 (1,111 —
1,576) g » 100 L Eo e e 4y 7 B 1,174.2 + 110.6 (857 — 1,400) £ 1,317.5 + 151.7 (921 — 1,810) g » 45 HFET
HIEMATEEENER M AR (P <0.05) (1FR2 -~ [@ 1) - AL S HEENE B AR REE (W BW0: n =
243/274 | BW100: n = 54/57) » JHRI it e 125 15 45 20 & NGFT 60 E RIS THIANY 44 — 46 HERIFHEI T AT
T8 A 50 — 52 LA R TN — (0 (s EE g iR A o HILE] BW100 BHEEIR L 2 54 & » WA
57 EFTEL -
{5 1 BRI BT IR i 2 R R MERE L

FHYNER IS FEEETTE E AR A 2 100 Bl 2 W i R BRI SRR 3 ME IR R A
B IR L 2 P W) EE HES ~ WEBES IR 117.9 £ 11.3 (94 — 150) 811183 £17.2 (94 — 178) H ;382 +
53 (25— 52)8139.5%6.9 (15 — 62) g MR FHEWEEHE - VEEEITEEEZSR - 1?40 HiR-F9E
E R Fy 62.3 £3.4 (55 — 76) 81 67.0 £ 4.5 (52 — 80) g5 DUF IRBEIIR i Fa 2 40 FHES 1215 B B iU I o A g
(P < 0.05) » 40 IS FIIEEE 139.4 £ 25.7 (46 — 173) Bl 136.1 £27.8 (35 — 175) i > Wi & HIfmaEE 5
52 JEEL I AE TRy 218.7 1 34.2 (127 — 260) £1203.8 £ 39.3 (79 — 252) ¥ » DL I8 i 4 0 £ 52 B AE Y
% (P <0.05) -

2. 0— 100 HZIZEIEZRERFE ML 16 fUEHm A (S) BHIRIL & (C) HURRELLER
Table 2. Comparisons of body weight (g) at 0 - 100 weeks of age for the 16th generation selected line (S) and the control

line (C) after of cessation of duration of fertility selection

Trait S line C line

BWO (g) " :31225 3.5%(24 — 43) . :3327941; 3.0°(26 — 42)
BW10 (g) (1;11:29235; 87.9* (790 — 1371) (11,11:572.5571; 90.1° (872 — 1412)
BWAFE (g) (1;11:851-685 78.5% (920 — 1405) (lﬁzzs 11.9701; 92.4° (965 — 1512)
BW30 (g) (lr’12=1%3?8§ 101.0° (1000 — 1478) (11,1334;.6951; 124.9° (1007 — 1670)
BW40 (g) (162:372-2991; 107.3* (925 — 1687) (15332?91; 115.3° (985 — 1652)
BW90 (g) (1;12:125~52)i 103.0° (987 — 1513) (11,13:5(;.71;; 118.7° (1111 — 1576)
BW100 () 1,174.2 £ 110.6* (857 — 1400) 1,317.5£151.7° (921 — 1810)

(n=54)

(n=157)

''S: selected line, C: control line.
(n=): number of ducks.

Mean * Standard deviation.

() : range.

BWO: body weight at 0 weeks of age.; BW10: body weight at 10 weeks of age.; BWAFE: body weight at 1st egg.; BW30:
body weight at 30 weeks of age.; BW40: body weight at 40 weeks of age.; BW90: body weight at 90 weeks of age.; BW100:

body weight at 100 weeks of age.

" Means in the same row by line without the same superscript are significantly different (P < 0.05).
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Fig. 1. Comparison of body weight from birth to 100 weeks of age between the selected line (S) and the control line (C). (afe:
age at first egg.)

*"3. FILZREREMEIIR S 16 (UEHI S () BHIRM % (C) HEEMEREIRE (B M #EE
Table 3. Egg production performance test values and ranges of the 16th generation selected line (S) and the control line (C)
after cessation of duration of fertility selection

Line afe (days) FEW (g) EW40 (g) EN40 (eggs) ENS52 (eggs) EW90(g) EWI100(g) ENI00 (eggs)

S 1179+11.3° 382%53" 623+34° 139.4%257 218.7%342° 60.9%4.7° 598+4.6° 507.7+41.8°
(94 — 150) (25 —52) (55— 76) (46 — 173) (127 —260) (51 —77) (54 — 78) (393 — 578)
n=166 n=166 n=155 n=160 n=>56 n=48 n=47 n=38

C 1183+17.2° 39.5%£6.9° 67.0+4.5" 136.1+27.8"° 203.8£39.3"° 66.515.8 64.9%5.1° 480.0+53.6°
94 — 178) (15 — 62) (52 —80) (35 —175) (79 — 252) (54 — 81) (52 —76) (316 — 563)
n=190 n=190 n=176 n=179 n=>56 n=>50 n=48 n=47

afe: age at first egg.

FEW: egg weight at 1st egg.

EW40: egg weight at 40 weeks of age. (Egg laid over 5 consecutive days at 40 weeks of age were weighed.).
EN40: number of eggs laid up to 40 weeks of age.

ENS52: number of eggs laid up to 52 weeks of age.

EW90: egg weight at 90 weeks of age.

EW100: egg weight at 100 weeks of age.

EN100: number of eggs laid up to 100 weeks of age.

S: selected line, C:control line.

() : range.

(n=) : number of ducks.

“* Means in the same row by line without the same superscript are significantly different (P < 0.05).

Tai (1985) A MG ERIS Z FIEE Hile fy 127 H > 30 iR EE & 64.9 g 0 35 il mEEER 108.7 £ > 55 Tai
et al. (1989) H— T EFEHRIEEER I WEEHE & 126 H - 40 BE-FHIEERUS 139 10 40 BiR-F
HEH 67.8 g v 52 HE-FIYEEE S 207 £ > Rouvier er al. (2017) e LLIRISWIE £ V9 Hille & 109 K > 1£210 —
300 H#eHAR - ZEEEH 65.0 g I E 67.0 g » £ 300 H iV &Ry 161 # » BLig (032G (Tai er al., 1989;
Cheng et al,, 1995) HYEEE LT A S FHEEREUNG OIS OFFFEMEE L EUR M AR IR 2R 2
P E E HE L EAR R & fyF > 92 Cheng (1995) s SO SEHEOSRNS 5 RZERER » FHIVEE

HEB/ Y 116 — 125.6 KRAIIFHIT » Cheng (1995) JRsi s 30 MBS FHIEE /T 62.4 — 64.9 g » 40 Wi V9 EEHS
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laying rate (%)

T OISR L B A R A M S B B IR 2 B R R B VR AR VB ST

A 67.4 — 68.8 g 52 FE I EEHAIA 197.1 — 219.2 #¢ 55 Chen et al. (2003) 7 — {5 F [R5 (H B HFE
HOofE(T 4 (R EHR - BEENE 40 BEFHIEE Ty 63.2 — 68.7g ~ 40 FHl-FIIR8E Fy 1,349 — 1,415 g fe 52 7
WP EER 207.4 — 219.3 £ » ARy EEGAE S R EURER 40 515 AS B IS H A (50 FH PR Fil 78 (S I F 20k
1T 4 20 - 40 BRI EE L 52 B I E EEITE A K > fE1% Cheng ef al. (2007) 515NN
YE [ FPRSE FEBEHIE RN 13 (R P WIE HER & 108 £ 11 K > A 40 RIS E S & 1,359 £ 127 g
40 JEESFHHEE Fy 68.7 1 3.9 g » 40 B VI ERRIEE By 5.1 £ 0.8 kg/om’® > 52 MBS I E EHHIRT £ 228.7 £
26.6 I o ARSI ELERBURNZIERIE N 2 B & 52 BECFIIE &R 218.7 £34.2 (127 — 260) 17 > {LLIF
lig/ > Cheng et al. (2007) #5150 NS 4 4E {1 FHFR FI 8 EEHFE RN 13 02 228.7 £ 26.6 L » ZAEIRML A
RIED 25 @245 » IRBUR e el & el — 9 (o0 A PR B S PR BUEI  R Z R TR 52 Al e E
o Bl (1988) 5 fi5 i Khaki Campbell ZEFSFZE EE LY 260 HLL L ERAH® > ZEE4Y 70 g > Pingel (1990) 45
& ik #H5 Cherry Valley (UK) 5 1855 2 5 A0S i 2 0E 20 2] 72 B0 7] 7 275 #&& » W5 [ 4L Hutt (1952) #H s
Khaki Campbell FE & ] #4EZEE 418 KA[EET » Rouvier et al. (2017) 57545 H LTS 300 H i FH9&EE B 67.0
g BURSRE 7 BRI 20 (0L > ([HELEE T A E > JRENILTRTS 300 HE P EE M m AR [ -

E12 90 - I EEM A R 7 Ky 60.9 £4.7 (51 — 77) 81 66.5 £ 5.8 (54 — 81) g » 100 FHE FIIEE A
59.814.6 (54 — 78) 1 64.9 151 (52 — 76) g » HITLAITHEEIMF ILEHIR M AR (P <0.05) » FREHTL 2 B2
A2 100 FEES I EEHS R By 507.7 £ 41.8 (393 — 578) B 480.0 £ 53.6 (316 — 563) £ » 100 i EE
FLUEN ARSI 2 277 L (P<0.05) (R 3) ©

A& it e s E el IR R B IR AR e W E ) 100 B E E R i AE 2 - 12120 F
PSR EE 16 (AWM A HYIE R 100 Bl A EEE 2 VI E EEERZ REENFE 4 - SLEERHL (
2) BiEL > B AN WIERSS 2 (B H 2 Sl (89 90% ) » WP 3 — S{EA ZmEFai Bt AEER -
SR A (EERAR (49 87 — 88% ) » “SEEHITNESE - DIRHEME S > B A TEEHMA 15 @R 2 HEE
BRUEFF> 80% » ¥R ANE/ D BN H EEBUEI AR 21 ELLEA 18 (A - fm B{0%EE 27.45 £ 6.69 1
(90% FEER) » WA ZIVARDIIIZRIR > s B2 26.68 + 6.64 1 ( 87.5% FEER ) (HFE4) - HHE 2 &=
ERMGBER T A2 EEREN RS & o B R E E S (8 H A ] G E AR 80% DA L2 E
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Fig. 2. The rate of monthly egg production for selected and control Brown Tsaiya lines from age at first egg up to 100 weeks

of age.
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A 1S A  BRABIESH TS 100 54.4% » Chang (2025) i s 10 (L NP RN A B (RFC)
B L 2 R B IR 2 EEE AU 10 T 60 EESHARY » BLE B @ IEnE—E » RFC 5 5L A0E 52 B4t
80% DL ERVAESER - KGR L2 R EMEIE 2 16 i A BUE IR M R0y A RBLIZE R MEAE LGSR - Wi
LSRR E B B Z (P < 0.05) » IR A SRS I B ER PR 0 40 I DR 2 S EE
NS > (B 52 i P A SRR 100 Hil P EEBIIRER S (P<0.05) > & 100 Hi k= EER 2 FFEER
B BRI 2 B I S 2 O AR S Y S AR R R SRR HA 100 EES L A E R =12 18 E A B E R
I & - ERR AR EELISEL Khaki Campbell 1§ -
Gre DL B BRI O e REUR SR M RUTEI T RE e BB A 2 BB TIIRE E » 40 AT
HEE Y 52 Ml LM%~ AR - FAHBRMERIA R — I SeERaT -

F 4 (BFILZREREMEEIRS 16 (OB A () B (C) HWEE 100 Bk A E EH PO EBUEER
Y HE
Table 4. Mean * standard deviation, and range of monthly egg production from first lay to 100 weeks of age for the selected
line (S) and the control line (C) in the 16th generation after cessation of duration of fertility selection

Year month (weeks) S line C line
201008 (13 — 14 W) 0.07£0.51 (0 — 5) (n=166) 0.11£0.40 (0 — 3) (n=190)

201009 8.95+7.06 (0 — 26) (n = 166) 9.22£7.03 (0 — 24) (n = 190)
201010 25.75+5.90 (3 — 32) (n = 166) 23.76+7.80 (0 — 31) (n = 190)
201011 25.88%7.13 (1 — 31) (n = 164) 26.14£5.64 (1 — 30) (n = 183)
201012 (30 W) 26.63 £ 7.47 (0 — 31) (n = 166) 25.09%8.72 (0 — 31) (n = 187)
201101 26.85+6.46 (0 — 31) (n= 162) 25.86 +6.68 (0 — 31) (n = 185)
201102 (40 W) 24.53%7.79 (0 — 31) (n = 165) 24.25+7.34 (0 — 31) (n = 186)
201103 27.45%6.69 (0 — 31) (n = 60) 26.68%6.64 (0 — 31) (n = 59)
201104 25.61 £5.72 (4 — 30) (n=57) 24.28 £5.35 (3 — 30) (n=58)
201105 (52 W) 26.00 £7.99 (0 — 31) (n = 60) 22.05%10.61 (0 — 31) (n = 59)
201106 25.76 £ 6.95 (1 — 30) (n = 59) 25.14%6.06 (1 — 30) (n = 58)
201107 27.14 £5.94 (6 — 31) (n=57) 25.54+6.78 (3 — 31) (n=59)
201108 26.49%5.95 (6 — 31) (n = 55) 22.98 £7.48 (1 — 31) (n=57)
201109 25.75%5.61 (5 — 30) (n = 55) 24.64%6.37 (1 — 30) (n = 58)
201110 (72 W) 26.72 £6.00 (2 — 31) (n = 54) 24.86+7.54 (2 — 31) (n=58)
201111 25.77%5.64 (1 — 30) (n = 53) 23.95+7.75 (1 — 31) (n = 56)
201112 24.87%6.03 (6 — 31) (n=52) 23.98%6.73 (2 — 31) (n = 52)
201201 22.76 £9.23 (1 — 31) (n=51) 23.24+8.29 (1 — 32) (n=54)
201202 21.02 £ 6.94 (0 — 29) (n = 49) 22.12£5.90 (3 — 29) (n=52)
201203 22.07%7.98 (1 — 31) (n = 46) 21.368.24 (0 — 31) (n = 56)
201204 (100 W) 1631 £8.07 (1 — 25) (n = 49) 17.11 £ 6.62 (1 — 25) (n = 55)
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Abstract

This study aimed to investigate the effects of duration of fertility for six years on the growth and egg production
performance of selected and control lines of Brown Tsaiya ducks after cessation of selection. The experimental animals
comprised the 16th generation of the Brown Duck No. 2 selected line and the corresponding control line.A total of 517
Brown Tsaiya ducks, including 243 from selected line after cessation of selection, and 274 from the control line, were used to
measure growth and egg production performance until the end of egg production records at 100 weeks of age. The inbreeding
coefficients of male and female ducks in each generation of the two lines were calculated. The results showed that by the
16th generation, the inbreeding coefficients for males in the selected line were 0.212 and 0.209 for females, respectively. For
the control line, the inbreeding coefficients were 0.056 for males and 0.054 for females. The comparison results of the birth
weight, body weight of 1st egg, and the average weight at 10, 30, 40, 90, and 100 weeks of age between the two lines showed
that the control line was significantly heavier than the selected line (P < 0.05). There were no significant differences in
average age at first egg laying or egg weight of 1st egg between the two lines. At 40 weeks of age for two lines, the average
egg weight was 62.3 £ 3.4 (55 - 76) and 67.0 £ 4.5 (52 - 80) g, respectively. The selected line had a lighter average egg
weight at 40 weeks of age. At 90 weeks of age, the average egg weights for the two lines were 60.9 £ 4.7 (51 - 77) and 66.5 £
5.8 (54 - 81) g, respectively. At 100 weeks of age, the average egg weights were 59.8 £ 4.6 (54 - 78) and 64.9 £ 5.1 (52 - 78)
g, respectively, indicating the control line was significantly heavier than the selected line (P < 0.05).The average number of
eggs laid up to 40 weeks of age of the two lines was 139.4 £ 25.7 (46 - 173) and 136.1 £ 27.8 (35 - 175) eggs, respectively,
and without significant difference between the two lines. At 52 weeks of age, the number of eggs laid was 218.7 £ 34.2 (127 -
260) and 203.8 £ 39.3 (79 - 252) eggs for the two lines. The selected line produced more eggs up to 52 weeks of age (P < 0.05).
The number of eggs laid up to 100 weeks of age in the selected line and the control line was 507.7 + 41.8 (393 - 578) and
480. 0 £ 53.6 (316 - 563) eggs, respectively. The selected line produced 27.7 more eggs at 100 weeks of age than the control
line (P < 0.05). In summary, the selected line in the 6th year (16th generation) after cessation of selection for the duration of
fertility showed that the lighter body weights at all ages, but still exhibited better egg production continuity than the control

line.

Key words: Brown Tsaiya ducks, Cessation of selection, Duration of fertility, Growth performance, Laying performance.
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