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Bl B T VS R T PR

CEES R R R L

BEE DY FREEY BEEEY ZIHEMNC RGN REM® R SRS ¢

Wl H - 105 28 A 17 H » 2B - 105 E 1L H 1T H

W R

Ak BRI/ VR RS Bk L EFE RS ZER IMLC R E &R Dt R eaEH K
AETRMGR2E - BRUEA &V RREIR 2013 — 2014 £ AWAYREE - sURTE & (A B G FRFRE 0 — 12
Ko FH1340) REIEEE 29 — 3233 — 3637 — 4041 — 44~ 45 — 48 749 — 5238 > L 6 4H ) #ELT4r4H >
W5y Rt FARE 7 ~ 14 [ 32 HZ ZRERRARSE TR » slBpdsat AREEIRiEE 14,163 14 - W LIIHRRIEIE TR
24.9% > Hrp AW#Z 7~ 14 F2 32 HEJRESET A3 50 Ry 111 ~ 5.9 Jz 8.0% o K [ELibrF H ¥ E - ABHRHISET
RUGEF 1 2 3 FHEREMEFRE (P <0.05) - HILTREEFEFR AN IITRE N - A REEREZER 41 — 443
v (89.8%) =y HA R (P < 0.05) - HIL#EH Z ARSETHRERY 29 — 32 ~ 45 — 48 K 49 — 52 #ify (P < 0.05) » B
B 2 (EEE AV R AZRABE - 4] — M BR(IIBEREST > IMITCTRREAEE - BERER > &
DR RIS EERENRTFRHE S 1 23 H > ERE4E T H - BRIFFE - RAWRZEELIETISER - R0
THERFEES 1 -

R - NS~ G Bl 2R LR -

EEMABFTERM AT 2011 £ > BRI R EHE KAV AR > DUE RIS ISR
7 IEEKE/ NAE ISR BT R USRS & - MR B R AR AR SRR - B ILE/ DR ISR
#F (minimal disease Muscovy duck) ( LU MD 545 ) » DUZE (e B JE P ol B MEFTR 3 2 ISR AT H Y (bR
% > 2008 ; BFF - 2014) - MD FIGEHM PG LA ERI R SHE - NEAEFEAZENTSEKR - KEEGNEER
PREIR - g H E HIVEE T DUMER G - FRERENRK - R IRERAVEE AN - DIHLRERTRR - IRk
TS5 B L8 Y A R (Fasenko, 2007) - FEEE ARV MERR SR S I PV RAD I 2 BHR AR HY
FRSE R B R - EEJEEaE (Reijrink er al., 2010) - fEE G 1 EHERIAIPRCT RO » 85 BB (EORE
HIORTF - BEQRRSE A RPEErT - SN [F 0 ARV ERE N A HAWE - R E ST H Y - E R IREHRE
13 — 17C > BFRERVIRAERE R f 16°C > 40884 5 HAVPREFRFREIATERE 11 — 12°C H (Decuypere et al.,
2001) - HHFHIHIIFEES RO B ENRFEE 7 K FHEGHEEREZE R (Mather and Laughlin, 1976) » H&%
PRF—R > PN SRR 1 hr (Mirosh and Becker, 1974) o FlEEE(R{FIFRIAUA - bR T A0ATAIGRH S R SR T AE £
b BRRSE LR R LR TR B A A A% (Decuypere et al., 2001; Elibol et al., 2002) » H AR S SRR

() TR R Z By BT T 5 55 2536 5 -
) TR B G E A BT B R T -

) TEEHEZ B G EmrEART

D TR EZ B g R = A sl -

(5) #EA/EE > E-mail : lywei@mail.tlri.gov.tw °
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TP (L (Yassin ef al., 2008) - FEFAIESHT A THELAEBIFTIERIE Uy - ELIGSRHES (65% — 82%) %
SIS AIEE (81% — 85%) (Hodgetts, 1991) » TiEMBHHBIFISEAIE L « B Lo e emp (L » KS7E A THHE
R S KR A SISO L (Sarpong ef al., 1985; Harun ef al., 2001) » ffEft oA BHEE
B8R435 09 4470 (Harun ef al., 2001) - ASHFZEUHE 2013 — 2014 41 ARRH MD HSFRZE - 1L %Y6 2
BRI (A I B SRR RIRSEC R B FoR » DU E (ST R A A TR 2 -

1L

111

M A

ERR TR JIEYJLEERY R
sl R AR B & e s\ BB P BT 47 A% 2 MD B HEIEERE (2155 > 2009) - 72 2013 — 2014 4FfE 2 RS
{LRAM < BREEAC SR - 45T 2 (MFE M 2R SRR EE 77 7l Ky 84 F 96 & -
() e
S B I 2R N AR UKERIS S - R S 4R 4% 48 = R PR (A S84 18 4.0 mm > 49 H 1.5 inch
x 0.375 inch) - 0 % 3 A KB SR - $20t 24 hr 7 (ROBEHE - BR 6T & #ERAEERE (iR - CP 19% ~ ME 2,900
keal/kg) ; 4 HE 2 I ERE 5% ERE R - 8R6 5 A REER (KR - CP 15% ~ ME 2,800 kcal/
kg) o BREEIA 20 TR ARIEEGI R 1 3.5 » [FRERIREYIE HiRR (FEER 5%) > Faak i Ry SR
At (KR » CP 20% ~ ME 2900 keal/kg) » FEERAZ A » & B2 HACIE - BEERRG - BAENIIA
T%HE 30 min FHEHERFRTEE 17 hr/day (% 0 2010) > A TOEHERERE B 206 34 Lux (159 — 264 Lux) (Digital
Lux Meter, TES-1330A) -
(i) slEmmE
AERIHRT 2 [EtE 2R E B B EELE R 52 #lk - FHRFRE 2 EES REIHE > 2L 1,000 %04
DN E KOS S » IRBIRY N ERR BN 16°C AR » M ENWEERREEERETK - ¥iE
EDVS SRR > BV AR ANRIELE - B ANRIESE - 4851 AT 14,163 FifdE -
1. EFERFE P 4H - TSR RiATA AWEAEEE 73 R fEF 0 22 12 HE 13 [E4H -
2. A - RIS RS - FFFTA AWRAVIEE T &y 29 — 32 1L ~ 33 — 36 8% ~ 37 — 40 1% ~ 41 — 448
e~ 45 — 48 Al R 49 — 52 HEHE 6 4H -
(i) WAL
L WHLRE - BHCHE B | H2E 25 H > WEes 2R B4R 100 °F - 55 26 HIREHERF 99 °F » 32 H
R e RS > SAERORS R 98 °F -
2. WHEIRFE © W bAT 2 4L 60 — 65% » 55 15 — 25 H4ERIE 70 — 75% » 5 26 H B R e S R E
75 — 80% 0 AR 32 RIS R - IRETEREESE 85% LLE -
3. WLHA - BIBFE IS K -
HIEHH
() =ZHE=  FrAEER AN 7 HIREGE - DR EEl 2 2fE% -
(i) WRSEC % FrATRE AN AR 7 ~ 14 K 32 HIIRE » hilEHRIETE -
Giatorth
BB PT1T 2 2 KA B IE U AR ASRET 0 7 S S B 4SS (statistical analysis system, 2002) -2 GEMMOD
TR H#ETT M » FHLARITIE (chi-Square Test) i ti-& A [F] 5B K B 2 f/ N J7F39{H (least square means) Y
R

e RN B

alERIRE 2 (Et AV 2ER E S B E TE & - HIffnESEcnEH CEE - 52 52 8k - HuEHik

40 k2 52 B EEER > AR 1 - 2013 J 2014 & 7 P H#R 77 5l By 196 K2 197 H e ~ 40 ik 7 E# oy 7Hl Fy 42.2
Ko 46.8 1% ~ 52 At A ER B 73 LRy 88.9 K 89.2 1% © Nickolova (2004) f5 it - [EIHLZEWG AR 2 {8 82 HIRY 2 By
120 — 150 ¥ - £E&Y5 A E A 1] 2 210 1% » GBI BERIRIFRGERVIER T - FEEHLY 60 — 80 % » F£ A #ZH]
FVEREE T - SRR 100 — 125 £ (Tkani, 2003) - AGUER 2 45 R BB (2014) /Y 52 i L (89.3 #5) HIT
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PAIMAR ] Nickolova (2004) $z ey 92.3 A% » It ATRERAS[F] il B & (PR (- St A T A 22 P 2K -

#* 1. MD HEWGIZE H#ie 5 40 1l - 52 BleEER
Table 1. The age at 5% of laying rate, no. of laying eggs at 40 and 52 weeks of age

Year Age at 5% of laying rate, day EN 40 EN 527
2013 196 42.2 88.9
2014 197 46.8 89.2

" Number of eggs laid up to 40 weeks of age.
™ Number of eggs laid up to 52 weeks of age.

MD ZEHEAR B SR04 ZE - BEisE B AR A ERZENED > BRNEREREREARE » T
TGS AR HE (MR 9 2 14 H » #1685 35 H ) KBENAIE - BRTELTHNR K REER - HEE AR
AR - DINFEMEFEEIER K - HILE# AR BEISEE A R EEA 5 H B CEE o 885 5a AR AR5
WefEsE - &R EHBUSEEFR > IAWE T ~ 14 & 32 HIR ZRSETH53 1] » W15 2 - sEpdiat AR EE 14,163
Mo Hodt 9,095 W RFEEARZH 7 HIBERMEIE U URERESERNE » s 2BER AN 7 HZBETR
& 48 5,068 MAIGCEE AR 14 K 32 HAYIRIET - W LHARIIEAVARIE T 35 24.9% » HR AW#2 7 ~ 14 K 32 HAYE
TR HIR 11.1% ~ 5.9% K 8.0% » 73 RIS AELEIET3HY 44.4% ~ 23.6% 2 32.0% o R[EL2jERF HE EE - 1Y
AW 7 HRBECRHERE S KRET &S By 0 AR {E 1 23 H (57515 8.2% ~ 8.4% [ 8.4%) ~ 0 ft 4 2 8 H (57
B 11.0% ~ 11.2% ~ 10.9% ~ 10.9% ~ 11.2% & 13.0%) ~ 9 % 10 H (53315 15.1% K 13.4%) K 11 F 12 H (55515
18.2% }2 19.0%) & > 3L 4 (ERASE T RIER] » SIIETCRIEHZREE (P<0.05)  HpERF I 1T HZE R 8 H »
10 HZ MR EAREE - NE HEZ S inEEE - AW 14 HRABETER » DUSTERT 0 H (8.5%) K 12 H (8.0%)
e 121 H (M 4.7% — 6.9% 2 fi]) - AWF 32 HIBMSET % AN A BB R @ P IREE RIS
HUEREER S AR AT R - i A EI AR B HARIBUZE T 222 BT — (&% B HABHE - ME1EsR 2 i9&ERIy o] 4%
B> PR 0 (16.1%) 2 1 H (10.0%) Jz 10 2 12 H (5371 5 8.5% ~ 8.3% J 8.2%) » # HAMORAFIGF RIYIE T g 5 -
WA LA [EL SR H 8 > IR Z SR T RANLIORTE 2 — 3 H (19.4% ¢ 19.2%) BEZ{RAHA frfr H &L (P < 0.05)
1 R4ETHNN23.1%FE 262% 2 > 8 2 10 H /A 27.4% % 28.4% [ > 0~ 11 K 12 H (35.6% ~ 32.7% K%
35.2%) RIEEZE =i H e e H 2 (P < 0.05) - fEEZEEIF R RESEC RN E R B R OGS E (Merritt, 1964;
Arora and Kosin, 1966; Sittman et al., 1971; Mather and Laughlin, 1976) > H izt REARIRFZC4E R B A1 S A AT
7T K HNEAMEEE > ZREAFE > Br TR ER L] ~ JET 2 K FE R LZRSN (Elibol ef al,
2002; Petek and Dikmen, 2006; Fasenko, 2007) » JREHEE 1S H B [ ZE & (Mather and Laughlin, 1976) » H &R F—K »
SR NN BN 1 hr (Mirosh and Becker, 1974) » 75 Sb3EOR AV 2AE AW 2 AT - HIEURHIEE R
IRV AE-R T 34 111 (Fasenko er al., 2007) o FREEFRIERIESN - MERFHAMGERIVRE ~ B - IRRRAERHEK - 2
BEERAERE ET % - BEs BRI IFL% (Meijerhof, 1992; Fasenko, 2007) - H It F2 8 & B HHEFHY
JAt T A PTEE{L (Yassin er al., 2008)  Fasenko et al. (2001) LEEZAZERVIEEGEF 14 81 4 REIRIE T RAVRE > 45531
f5HORTE 14 REr g i b 580 R W b 1s BAFS ERAURRSE T - AW CEARMRESE TR H 4 RIFFEERY 10.7% FHZE
14 K[ 27.7% ° Khan et al. (2014) & SALTEHEATTEE R 16°C > HAENRE 78% HIRET » A& F 0235~
TR 9K GERINEUR » IRER AR - HIRET R - MER RS REENARTE  E2ERIRETHE
EEHEHE 3 K © Rocha et al. (2013) #E— 5 » HEWTFIRFEME 7 K » T EalE B EE  $lilmedm FicE - &
FFHART T DB R S PRAF AT THIE (Petek and Dickmen, 2006) 4 - Jsk/ D G HIE R E M LBRI AR E - T
TG s R O 01 AR HY AR EERCAS © Segura et al. (2006) Al Fasenko ez al. (2002) 28 HIARHY CO, BEHH EfE RS
HEE - SBEK 15 ROFRARVEE AR LA A AR IR 4 HE MK > B EMRENEE ¥4 (Christensen ef al.,
2001) » Christensen et al. (2001) PE# A ZEAE &5 M (5 700 2 S — MESH 2R3 M Gl 21 AL B R A Co it R AL AT B8
L E ARSI RsE R - RIGEWEER SN AR RHER B8t r® - K
AR DAENS AalBa gy - (RIS ISR U R B ny4E R BT nstbnss R — 20 BIRESEAA - ISETR
A MARSEIRESFHUHT R ELSANE 7 ~ 14~ 32 HEUIRASE TR - BEE SN 1 23 H (P<0.05) > fH45RE
JRE Decuypere et al. (2001) FY455R—EL « (RAGERHVAERBUR - Bk MD FHIGIEE » fea LB IR ESEE - &
ENRERER 123 H > HRXB 427 H > BRIMEHABEFR REER S » F—RAMRRSEEDETIGFEK - ER
N G 8 HEUR ARG EATH R E AW -
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2. TEEGTERREEAR 7 - 14 & 32 HIRSEC R E
Table 2. Effect of different storage time on embryonic mortality at day 7, 14 and 32 after hatching

Embryonic mortality of fertile eggs, %

Storage days ~ No. of hatched eggs

Day 7 Day 14 Day 32 Total
0 552 11.0° 8.5° 16.1 35.6°
1 1,739 8.2° 5.0° 10.0° 23.1°
2 1,533 8.4 52" 5.9* 19.4°
3 1,413 8.4" 4.7 6.1° 19.2°
4 1,359 11.2° 5.6% 7.2% 24.1™
5 1,345 10.9° 6.2" 9.0™ 26.2
6 1,417 10.9° 5.4% 6.8" 23.0°
7 1,417 11.2° 6.5 8.0™ 25,7
8 1,276 13.0° 6.9™ 7.5% 27.4
9 722 15.1¢ 6.9" 6.4* 28.4¢
10 507 13.4° 6.1 8.5™ 28.0°
11 602 18.2¢ 6.2" 8.3™ 32.7°
12 281 19.0° 8.0™ 8.2 35.2¢

Sum 14,163 11.1 5.9 8.0 24.9

a,b,c,d, e

Means in the same column without a common superscript differ significantly (P < 0.05).

HF AR MD 25 WS 78 25 REG 8 5 1 2 A8 ie - & 53 By 29 — 32 #AHe ~ 33 — 36 #ie ~ 37 — 40 #Hife - 41 — 44
PG ~ 45 — A8 e f 49 — 52 KRS 6 4 - NEIFEEEI R AWE 7 ~ 14 J& 32 HIR Z ISR T RERME 3 - K
[E I ZIEZREL 41 — 44 % (89.8%) BIZE SN 33 — 36 #8H: ~ 37 — 39 NS K 45 — 48 HERAH (7371 Ky 87.2% »
87.4% K 87.0%) (P < 0.05) » Itk 3 4H W EHZ =7 29 — 32 EEE K 49 — 52 iES% 2 40 (4RIl 5y 83.8% Kz 83.2%) (P <
0.05) - N[EEEEEENS 2 fEE - AWR 7 HIRAYET R DL 33 — 36 #Hilk ~ 37 — 40 HEs K 41 — 44 HiB%E 3 HR/K
(53510 10.0% ~ 10.7% K72 9.9%) > 29 — 32 ##5 (12.6%) K2 » Hrh 33 — 36 s K 41 — 44 5% 2 4HE1 29 — 32
FAH = BRI (P < 0.05) 5 49 — 52 Ml 2 AWE 7 Hig - FEIETZE 15.5% » BHEENHTAER (P <0.05) - &
BT AN 14 HIRHTIEEIE TR 3.8% — 8.7% 2 [d > H DL 29 — 32 HifdH i » 1l 41 — 44 HEREEERR
HERSHEEE (P <0.05) - SHEEEH AN 32 HIRAVEEIET RN 6.1% — 11.4% 2 » BRZE ST R 37 — 40 18
5~ 33 — 36 NS - 41 — 44 B ~ 45 — 48 S ~ 29 — 32 FES L 49 — 52 EES > Hih 33 — 36 iHES - 37 — 40 8
Bk 41 — 44 5 3 4H (73 By 6.4% ~ 6.1% F2 7.5%) » BIZARPEFIEHY 29 — 32 iR 4H (10.7%) KBRS
(Y45 — 48 JHHE (11.4%) (P < 0.05) - 5L 49 — 52 e (8.9%) ZHRAKEE - W LI AR FEEAR ] 45E Tt
21.2% — 32.0% [l » Hr DL 37 — 40 S (21.8%) K 41 — 44 i (21.2%) ZEEEF 29 — 32 S (32.0%) ~ 45 —
48 JHH% (29.3%) 2 49 — 52 #H#L (31.1%) (P < 0.05) « {AFTFATHL » FHERFEIRSETRARFINEE » HIEAFE
S B EES T FTEEE (Yassin ef al., 2008) o fER A FR @ 2 HE NI 5E (Wolanski ef al., 2007; Almedia et al.,
2008) - FEEEEFEAVIG I - EHVE B 20 (Tona er al., 2001) » EE7LEEAIFE 2 %K (El-Hanoun et al., 2012) »
Wilson et al. (1991) f5t} » FEEEAFRCEREENRS - HIH LERAIMIE TR I LR E A AR E - BEAVEE A
FERVEERCK » eIV E & (Raju e al, 1997) > ZABCKAVEEE » FHEIIIRIHEIE TS » IR TR
IIPARA L 55 (Abiola et al., 2008) =7ii#{LIGH (Elibol and Brake, 2008) /5 + » {5RAE i - HHESME TR » 2
FERINAREE A RS 2 GEEE MG T2 MR AR E 2 M S 2 (K (Gumulka and Kapkowska, 2005) - El-Hanoun
et al. (2012) FYW5Es5H - BFIL NG 77 Ky 25 — 35~ 36 — 55 2 56 — 65 HMEeSE 3 4 - HZAER 37 Fy 84.46% -
88.07% Jz 85.31% » HUNEE 7R EBHRAVIELS - ZFER BRI ZEGE /M ERE S - SIS AR Ry - HAE
EAWRAPECREEREREFL (0 — 14 H) ~ Bl (14 — 24 ) SREUE TR ERCHEAM 408 FyS - Tona et al.
(2001) Kz Abiola et al. (2008) FYBFFCINAE H » T8 A AR L3 B BCAFERHY 27 #HHe (88%) LM HE IIEIZY 40 — 42 4
BEHY 96% 2 Sl » 2 1B IRMIR{RE 59 — 61 FEEEAY 73% - M EiE S AT EEE 2 I bRERAY F R B IRSE TR
JIFTEL (Tona et al., 2001; Vieira er al., 2005) - {KFT#EERETR - MD TG 41 — 44 FHEIG BRI ZHER (K
HIREI LIRS « RS TRV EIEIEZENT - BEDL 41 — 44 B8l 2 2R R E » MSEUREK - OF AR
BT EE H o 8 DA RS R B B R AR EIF - RIRTA 45 — 48 iR E R G - R AR -
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F23. FHEEEE AW 7 - 14 K 32 HIRSET RV EE
Table 3. Effect of different parental age on fertility and embryonic eggs mortality at day 7, 14 and 32 after hatching

Embryonic mortality of fertile eggs ™, %

Parental age (wks) No. of hatched eggs ~ Fertility %

Day 7 Day 14 Day 32 Total
29-32 1,292 83.8" 12.6™ 8.7° 10.7% 32.0¢
33-36 2,924 87.2" 10.0* 6.3" 6.4" 22.6"
37-40 2,967 87.4 10.7% 4.9% 6.1° 21.8
41-44 2,602 89.8” 9.9° 3.8 7.5° 21.2°
45-48 2,697 87.0° 13.7% 6.7 8.9 29.3°
49-52 1,681 83.2" 15.5¢ 4.3 11.4 31.1°

* XYz

Means in the same column without a common superscript differ significantly (P < 0.05).
™ ab¢ Means in the same column without a common superscript differ significantly (P < 0.05).

w W

AR 455 - MD BIREERENREFRE/ 1 230 BRXE4ZETH - BRIFR —RANH L EELE
K - R SRR 8 H - SR Z A FHER SR E R 2R L R ZGER - ATt H1& MD
EISRE LA E - WHEE KA ERMERSS -

W

E Rk

PRoREE ~ FFRAE ~ SREES: ~ BHAEEE - 2008 o fie/ i IR B IR IR S AR A e M R AL Z W 5E » R sl b/t iz 43 © 53-
62 -

BRI - 2010 - HEHRFHFRHNREER - B ESEEE b EMEFEEN - TERXZEE 210
i o pp. 113-124 »

BB - BN - #ES - SRMAE - FHEE - 2009 - B/ VPR OHEISHEEFEIL - &t 38 (WT) 158

BRI - SN - Rl - EEH - |wIRYT - 2014 - REEE GRS/ N B EEINAE 228 - BEVTR
47(4) : 229-238 -
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Abstract

This study aimed to evaluate the effects of egg storage time and age on fertility and mortality rate of hatching eggs for
minimal disease white Muscovy duck. These data will be valuable for reproduction management and production estimation.
This present study was conducted during the period of the laying season from 2013 to 2014. Egg production was divided into
6 age groups (wk 29 - 32,33 - 36, 37 - 40, 41 - 44, 45 - 48 and 49 - 52) and a total 14,163 hatching eggs were subjected to 13
storage time groups (day 0 to 12). The data regarding of the fertility and mortality of hatching eggs incubated for 7, 14 and 32
days were collected. The results showed that embryonic mortality rate of storage time for 1 - 3 days was significantly lower
than other storage time groups (P < 0.05) and the mortality rate increased with storage time increases. The fertility of 41 - 44
wk age group (89.8%) was significantly higher than other groups (P < 0.05) and the embryonic mortality rate of this group
was significantly lower than these groups of wk 29 - 32, 45 - 48 and 49 - 52 (P < 0.05). Although there was no significantly
different between the group of wk 41 - 44 and other two groups (wk 33 - 36 and 37 - 40), the group of wk 41 - 44 still got the
lowest embryonic mortality rate. As the results, we suggest the best storage time is 1 - 3 days, followed by 4 - 7 days, unless

for the demand of the market, the hatching eggs do not store more than eight days.
Key words: Muscovy, Storage, Age, Fertility, Mortality.
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