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BE At EEEIL S/ VEREISER > DA EAB AR EES A ER N A B EE ST
Fires - B 2011 2 0 o BEE A — SRR E RellpiEet - R3S 12 - 28 B 40 AR
HITHEIR/KE/NEEE (goose parvovirus, GPV )~ HEE/KE/NpEE (Muscovy duck parvovirus,
MDPV) BLSHF3R % (duck hepatitis virus, DHV ) Ffibiaetatl] - WERFRDUASIS LIRS -
ESTHEST TEHA - F G 2 Al TR VRN BRI EE T EEEER
FEMEEA 2.27 M AN » Bni/ DR BTSSR MEERR - 2011 4 > 12 HRISE
JEEKE/ NSNS RK &/ INE BRI R o7 B Fy 81 B 86.3% » 2 2017 FEELfE 2 0%
2012 £ 12 BEISENS R IR R DU TR F 87.9% » 2 2017 FEMEE 1.7% » BUREE
B R E RN F R E - SIS E CMERNERKE N EHEmE 2t
S JI{E R 106.4 (EIDs/ml) 5 $§IF/KSE/ INR s HURS B 2 20 S )1l Bn s SR -
M E KR IE T A 90% » &8 Almal il i VR IS EREE R - BEmELAeE
K/ IR EE B 2011 22 2017 4F > 4= B8 IR 25 S NG HERE =57 71l & 989 ~ 1,627 ~ 3,926 -
4,241~ 1,103 ~ 1,714 B 2,468 ¥ (&) » BURAHITRIIE LR/ DR EIRRE - W aiEE
AEFNAERH S mE BB ES e S - fhrmtiss - SEMERE 2 FK -

(BHSEEE - /DB ~ &1~ K&/ VRS )

O TR R B O TR BRI 2781 5 -
O I R B A s BT B P - 26846 B IHRA T 4B E KRS 28 2 1 5% -
GV 3EEH(EF > E-mail © wpchang@mail.tlri.gov.tw o
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K&/ NEFRESE (waterfowl parvovirus infection ) BIFESREEFT 3% (duck viral hepatitis,
DVH) 2/K&H R HBEEAER © /KS/NEERSYER 1982 B 1989 254 K517 - 18HF
KPR 1972 8L 1990 88 4= AT » B LR R IR BRI R EIE T » BIKEER
AERRERIESE (bK > 19955 (50 1995) < /K& Vi35 BAYE s B R /K& /W5 (goose
parvovirus, GPV ) ZHEE/KZE/NESE (Muscovy duck parvovirus, MDPV ) Fff5 [REAVIENR @ 8
BIRTEH GPV A SR - MDPV HFTAIRIE B A RS2 M - ISR EZ M (Gough
et al., 2005) - K E/ NpEHE 2 SR RER EERE R ~ KEMETH - #5~ dei
FAMEEEAR o TR TR RAAERTSHT 2% (duck hepatitis virus, DHV ) Fir5 [#22 55 »
BN E A SRR - B E & HIRAT R 5 (Woolcock, 2008) - [t —f# 0% H AT & A
TR T HMEE R (8 0 2006 ; JiiSF 0 2013) - EEMES T o SRS
1ThiRS » AN EIEE S EIE SIS T IEE ARG - SR S aREEEE &
T EEEGHYS TSSO AIR - RECEWEI e s e B (JESE 0 2013) -
It FRE# AR TR IR TR 7K S/ NE S R E PSR 55 M R SR S M &
o DIRAEE K& SRR 2 A o R & e ER e 2 0y db AR R - T
K&/ BIYED RS2 M B IE IR E T A E - R8N AR AR E RIS FIREIR -
Fyve IRIERTRE - el P B 77 P BRAG T /K& M Vs S BN s T 3R Buas e Y i/ 50
FMEHERE (minimal-disease Muscovy duck ) - f5fE MD &iE (215 - 2006 ; FiZFE > 2009) -
DI A F IR E i B s S Bl A E 2 > WA m R E IS e DR B IR e B e
BIRE - AEEH - RSN AT - DUSuESRISE RIBIRHA E LS - AHTER
IS B E TR EERAR - LRI S SRl - FrHEE R VR R IR
A 0 WHERN AR R E L FOK -

MFERT R

— BB EIE
(—) $BRIRRE -
VBB RS S B AT ELM ) T IS8 (1302) 5 13-
(=) BB -
BRI 57 7 4 (EIREE - VAN 5 G RREHI 30 & » FGAIIH 35 6 » SRR
WS SEEET 140 6 - WS 40 JHIAEE - (T ICHERBUBRMNBEYETE - FRANBRE - (52407 -
(2) e
Wt 0 % 4 I B E BRI > HIRIELEIE BRI (IR CP 19.5% » ME 2,909 keal
kg o E6T) R0 24 he Z BRI 5 % 26 I AEIR - STERUE BRI Ok
CP 13.5% ~ ME 2,660 keallkg » £6) © 27 Ml » IS TVASTEEE 5% (4 W AFEIRA -
BRI CHUR > CP 20% ~ ME 2,712 keall ke » (1) - W88 &t RS EXRATA
D1 - RIS LA RN TSRS - SIREIN - WL TR RE 2
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JeiR - R E BRI H R AR 24 hr > BEGHAG T ATOCIR R 12 h/day - B 277 EHAB
4 - EEMPHREENE I T 30 min - B ZOEIRIFHEE 17 hr/day - G200 FERS
& 1 BEPHERF 30-34°C > 1 2 BRI 4ERF 28-30°C > it 3 il FofF 24-28°C > 111 3 AR {R4E
£f 22-24°C - fE R 2RI HENRIELY R 90% -

T L BRREIR S RIS LR

Table 1. The compsition of basal diet for minimal-disease Muscovy duck

ltem Basal diet

Stater (0-4 wk) Grower (4-26 wk) Laying stage
Ingredients (kg/100 kg)
Yellow corn 55.3 51.7 49.7
Soybean meal, 44% 25.3 10 27
Wheat bran - 10 6.5
Barley meal 10.3 20 -
Fish meal, 60% 2 - 33
Yeast powder 3 2 2
Rice hull - 2.4 -
Dicalcium phosphate 1.1 1.5 1.5
Limestone, pulverized 1.1 1.6 6.6
Salt 0.3 0.3 0.4
Soybean oil 1.1 - 2.5
Premix 0.5 0.5" 0.5°
Calculated values
Crude Protein, % 19.5 13.5 20
ME, Kcal/kg 2,909 2,660 2,712

* Supplied per kilogram of diet: vitamin premix (Roche PF-428/1), 30 g; mineral premix (DSM
RTM230), 100 g; Choline Choloride (50%), 80 g; DL-Methionine, 50 g; yellow corn, 240 g.

® Supplied per kilogram of diet: vitamin premix (Roche PF-428/1), 30 g; mineral premix (DSM
RTM230), 100 g; Choline Choloride (50%), 80 g; DL-Methionine, 50 g; L-Lysine-HCI, 2.5 g;
Carophyll, 3 g; yellow corn, 234.5 g.

(9) N TOEHHEE R 206 £ 34 lux

R EHEF B2 RAS R/ VERER (L305) LEEEEERFRERERE
EE R A AL ER (B> 2010) -
(1) WS HEERER

TRl AR RIS I E AL ~ 1od AL e B el = PR A L S e BRI 51 -
o1 AIfEE FIFRRE 1,000 & 2 MR ZEIK ~ B RDH 3 KERUROETEK - MBS H B8 283 KEHE
LR - WWEEFERENBERAEGHHE - NEH LRSIk - UTEHHE S
TROHTK > DT KERIMRE 1,000 (% 2 0] « RERLHERBUESHUAR > SEREHNE -
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#

—~HIEIEH
(—) EEMEEEH
H = S EhY) 2 W55 AR FR 22 B 1) > A A EasyPure Genomic DNA mini kit ( Bioman,

Taiwan) {fes0H # f55 7708 (7 2E0R 4 DNA 2 Z2H] - B3 55084 DNA B A 20°C (R77H A -
ARelEB I 2 15 0 2 NS @ 2 A0 WIFR 2 (Hsiao er al,, 2008) - G1#E APT001 ~ APT004 -
APTO008 ~ APTO10 ~ APT012 ~ APT017 ~ APT020 ~ APT025 ~ APT026 ~ APT032 &z APT033 -

11 40 - ST RACRHU TS 2 BRI 4H DNA #17 PCR & - HIZ FEAERSHE Fy 15 uL » Hp
@a 50 ng fEMFERNLH DNA ~ IER 5T 0.2 pM ~ 1 x PCR buffer ~ 1.5 mM MgCl, ~ 0.2 mM
dNTP ~ }% 0.025 U Taq DNA polymerase ( Takara, Japan) o [z FE{G&{E By 95°C &% 10 48 -
PR ETT 30 REUTEIR - BLFE 94°C &4 20 7 5 B APT025 J2 ATP026 Fi4H5 |~ $fEffE
Ry 50°C - Her 9 4HAERCE B 60°C » BFE Ay 30 FD 5 72°CIEM 30 F) » BAR LA 72°C HEfH 5 57
§# o PCR 1% » DL 1.5% BASHEIB RS 41T B KMERLAEY) - FHE ABI 3730 25 M 3
A PCR EYI R B A/ o iDL Peak Scanner v1.0 software ( Applied Biosystems, USA ) #E{7AL
PRIZSHTRI -

#2. AelBRfHZ 11 HEEinf B 25 [T &R

Table 2. Primer sequences of the 11 Brown Tsaiya microsatellite markers in this study

Locus® Primer sequences (5' — 3") Ta (°C)" Duck genome scaffold no. ¢

APT001 F: GTCCCACTGGTTTGCTGTCC 60 1,509
R: ACTACGCATGGCAGTGAGGTT

APT004 F: GGGCAGGAAAATCTCCTGAAT 60 192
R: TCTCAGTGGCTGAGCGGTC

APTO008 F: CAAAGAAATCCTAGAACATCATTCAAAT 60 358
R: TCTTCTGGCTTTTCACCTTAGTTTAGTA

APT010 F: CACTCAGGCTTTTAGGTCCATTAATA 60 1,199
R: CATCTGAGAATGCACTTACTGTCAAA

APTO012 F: TTGAGCCTCAGGTTCTAAACTCCTA 60 5
R: TCATAACATTTCAGACCAGTTTTCAGA

APTO017 F: TGGATGGACAGACGGGTGA 60 481
R: TGGAAGTTTTGATTTCTAGTGCTTACA

APT020 F: TTCCAAGTTTGTCATGCCAATAGA 60 197
R: CTGACCATGTTAGGGCGTTTTAG

APTO025 F: TCCTAAGAAACGTTGCTTCATAGACC 50 121
R: GAGTTAAGCTTCATCACTCTGTGACTG

APT026 F: CCCTGAAAGGCTGTTTTATATATCCA 50 477
R: ATGTAAATAAAGTAGCCTTGCACGGT

APTO032 F: TCACTTTCTTGACTCTCCTTGGTTT 60 45
R: TGACTTGAATTCTGTTCAGGATAAATG

APTO033 F: CTTCACCCTACCTCATAAGGAACTG 60 14

R: ATTCCAAATCTGCAAGGTGAGTATTA

* Hsiao et al. (2008), developed from Tsaiya duck.
® Annealing temperature.
¢ The orthologous microsatellites in the duck genome scaffold.
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(=) IR B -

SRl EENS 12 ~ 28 B 40 JEHRHF DUAAFARER I 7 ZUETT MDA EREE - FTEREE 2 MR ER A
B LM% (Thermo IEC MUTIL-RF220v, USA ) 1,000 x g @0 10 538 (% - HUSIUE © MUEERA
AT EEEZ B R & AT > filrE B E5EIEIEK &/ NiE#E (goose
parvovirus, GPV ) ~ HEJE/KZ /N EF (Muscovy duck parvovirus, MDPV ) EiLHE J5 55 14 BT 3%

(duck viral hepatitis, DVH) = PAF P AIGTES MBS 5 N s B VR 55 » DU s A
BRGNS BB ERT 32 o WRIBAOHIGES » FIFRPIAEIS IR E -

&K & VR EER KRS NEE DU R B R RPHIIE &8 56°C /&ML 30 478
% » DA MEM 248 2 MR8 > 537K& NE W 3 R FE &y 100 TCID,, 2 IMAMREZ MUF -
B 37°CIE 60 77 > FHAIA 0.2 mL YE&EAE CRAMAR - Hifd > 4HRRE 37 C 488 6 Hik »
DIEEEE BRI 0.5% &5 &SRRyt » S FLAIRTE HIRA AR ERE - R TR EE
REPHBENZ R « a8 EA hRIgE ) 2 M 5 Rbiag - J1fE -

WER T AT SR P et B D B B RN E 4% 56°C 20E MR 30 43881% > DL MEM 17 10 f%
Wik - 55E DHAV-1 5 Rt oL MEM #E1T 10 5 2 #EMRE - SMBRERIIA S S
M » & 37°C K JE 60 4388 » FF5r B EL 0.1 mL 57 A e B i v 4R B DU TR 3= R A BT
BESIME - MIE © PSR RS 4 FLISE R (A0RE - Pifd 2 dHpEE 37° C A EsE 6 Hik >
DUEFREEE = AN 0.5% &5 SRRyt - S FLANREAS B ERA 4R EXE » ALl RS
AREPHgENZ R « MUBEER& AR mE IEN HZIEE T IE -

(=) FEHES

MD &S A7 2 AR - AR R B (50 F M B s /K s il - B0 5 29 R DU = W b -
WARE Flwds K - ETRER L EfeE G » EEKE - TR\ BREEE Pl o SO8ksR
FHEFHEEEE o W R OoE B E RS R - M s R B R PSR EE 1k
B PREEKRER (mllegg) ~ WHEJIE (EIDsyml) BUKE/NFHFERFERIETE (%) -

=~ iREtMA
B EDRHF ] SAS (2004) st EHIHS ~ — RS MR EUET TS 7 7047 > T2LA Ducan’s
Multiple Range Test [Lfe 240 22 52 2 B -

e

— ~ EEEREEA

MD HEHGEE R BRI ARG MR IR - o B SRR (8 S50 - A SRR
FB A M #ETT MD RIS IR BB F 04 - &5 R A0%K 3 fros > B4E APTO01 ~ APTO004 »
APTO10 ES22[EE (fixed) - 11 SR HER 3 (LA 3 (ML LA AN - APTO12 [
SHSEOMREE AN (null allele) - HELRFARGZ BN 2 22% o SLEIZLE] 25 {6732
BER - PHEERNEERR 2.27 (M8 AN - BLERE T ATE S Z G EEs (2
2011) -~ fetEESEH 9t (2 2012) -~ {REEHERIS - BREEINEE I (5R > 2014)
RIEREEN (2] 2013) FLER - DIMD &6 2 OGN RV - BUR MD HIGHRE
BRI -
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~ R IRE A

B/ VRN EIRIREEE PG AR ~ MR RR BERy (12 - 28 8140 i) -
TTHEIR/ MR T ~ WSR3 SR  BE VAT SRR LR RO > B 2011 2 2017 i/ DRI
TS TR LA AR M S RN 1 ~ (8] 2 B8 3 For - K&/ VRS BA & ARSI
&Mt~ &5 - pH 3.0 BREEEE - pH 10.0 iRRREE BUAE 65°C 4Ef7 30 [y SEHYIRIE T > (i h g
P RILP 30 (Takehara er al, 1994) - WSAT SOREH AN BIHETRE AR - 8%
FHG I R AR - B dr Ay 7 AU S T B B PR B & (Takehara ef al, 1995 :
woolcock, 2008) - ASyFTEEE Z i/ IRAE ISR AT AL Z IR EBEHS » T Rt R
EIER > NI RIRTHISE A E L - B B R S BIRSON 3 LU BB OR # K
INFFEZAREE > BILE D BEREISER E 2011 G0 ESK IS5 2 AR
& WIEBEASHI A RELE S - REONEERNE R - DIERIREE R E 2 IR E R
HFER - BEENVENSERATR - 2011 5 IEREIR A ERPAAREE RS > 128
TR G/ V7 B SNSRIV B 2 TURR RS MR 3 11 By 81 B 86.3% » BEURIREHILES B A S EL
HIAATRE - 7t 20 iRl - ISEFRSERPAzURIE B S - (ERRETISEERDR - 7Y 28 Bk
FRIEER - $ETR/ VR B BRI VA 35 Z DTSRG TR 7y Al Ry 92.5 B 85.6% » M {RIGNIEERE
KGNS E - RGN ER - 40 Bt s R > #5TF/ ME B EISTR MR B Z DUela T
IR Fs 0 B 0% - ALY RERFBHAA SR R DL TA I AUREE - 2012 48 » AAUBEREY 12 1Bl
R Z A HIEE SR > HEIR/ A S ESIR R B URR I MR R I Al Ry 3.4 B118.7% - $IEE 2011 £EHFHY
81 81 86.3% > BUNLBERPRDIAGIHIENSE - ATRIEREKE/ MrsbiiabER - 8% 2012
£ 2015 £F » 28 MHEERNS E LTI IGE IR - JETR/ MR TR AR 1.5~ 0~ 0 B2 1.8% - HSJE/IN
TAHIT ARy 2.3 ~ 1.4~ 0.8 B2 0% ; 40 BERNSE M BTRRAR NG R » 38T/ IME DRI R 2.9
6.9 ~ 0.7 B1 0% > §&E/NREE ST AT By 0 ~ 2.3 ~ 5.5 B 0% - &Hox 2012 2 2015 47 > /K& /INKE
A —ELLPIF ER DR EISIREEA - ARSI E - BENHEFEANRE
tHEH] > 7Y 2016 1% - 3 (ke Bk & KSR BETRSEZIGE - SREUR - £1)
FHEEER T - Bl LAY 4 2 5 1R TRIBRGER NIKE/ INEE -

100
86.3 87.9

2 81 nGPV
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u MDPV
= DVH
30 416
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8.7
10 4 4.1
5 02-1I no.sl 00 oo © ol7

2011 2012 2013 2014 2015 2016 2017

antibody-positive Rate (%o)

vear

1. 2011 % 2017 £ 12 BESHS & 2 $8IFK &/ NR S ~ BRITR/KE VK B w s T R bt
B -

Fig. 1. The antibody-positive rate of GPV, MDPV and DHV of 12-week-old duck from 2011 to
2017.
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B GPV
£ = MDPV
g s DVH
e
2
H
& 13.3
] as: 18 I 0.8 0.8
oo Bo 0008 o 00
2011 2012 2013 2014 2015 2016 2017
year
2. 2011 2 2017 4 28 MRS & 2 I8 /K S/ M5 ~ I8IF/KE /N 35BS R 3 M 32 Bt
Raf e -
Fig. 2. The antibody-positive rate of GPV, MDPV and DHV of 28-week-old duck from 2011 to
2017.
100
90 RGPV
" EMDPV
% 70 mDVH
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5.4 I
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3. 2011 % 2017 £F 40 BENGE ZIGTFUKS/ NS ~ WSIRKE/ MR 3 BIS BE ERT R BT
% -
Fig. 3. The antibody-positive rate of GPV, MDPV and DHV of 40-week-old duck from 2011 to

2017.

2012 £ /DB E ISR TIRE B AT R VBRI ME M FEIAY S NS A
bR~ BREOHE A B E I FEE - 2012 4 > 12 BERISENHEME KBRS T
TRHISE R Ry 87.9% » &EEGFRTE - 1 40 BERRMLGER S 11.8% > [R4F (2013 ) KU
Z 10 Bpasta s R K 21.7% > B E R EER GRS IERE © 28 B TiRE IR
10.6% + Ji+ 40 ZElR A MIGERAN Ry 37.2% - ¥z 10 B e MIER IR IERS - b gS
HEFREESHERR 250N E R IIRIaR AP R - (AT ETISEN
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BUNAKE/INAETE (% 2011) - JRA]HI A RGBSR HINS AT SR P52 i (Tsiquaye and
Barnard, 1993) - By T #E— D UERAISEIE R BUREH T - (AR R S5 = eS8 HR)
B/ VPRI RIS RS AR EE R R T - RER AR O R HEm BN %
ARSI MEIR S - B2 2014 2 2017 F2AUHTEIRE 10 BEISHEIER KPR
Tl - BUREFSYER T B Ry 15.3 ~ 41.6 ~ 4.1 81 1.7% » 28 BEIa A4S R 735 Ry 5.9 ~ 13.3 - 0.8
B1.0.8% > 40 FEESHERGHISE R By 6.4 ~ 162 ~ 2.9 81 2.5% » HEURIEEE TP IONER HERT 3K DLAgs
MERERFENE - BRFE—F 3 (Al Bl ZISR I R IR MR > BUR 10 Bkt
AR RS - HR Ry 40 4l - B8y 28 ik - RN AT RE RAE AR TTRRIS TR &y - 3]
BRAFARIR > BUEEFISE IR R RCRay R T - MG E 28 k1R - ISR EEA
ZECHA > (BRI B AR SR IF AV EARE BT - B 40 B AR RIS R
i 28 i o A FHH TR e BLEE B 1 R BE 52 2 BIRRNGAT SRR B R - AR
FLIRHAZEMGAT RS Z 8 B > B AL AR T AR RIS R MR R (Vickery
etal, 1999) > RAKGETNERNZELEEA/N - REMEREIUS N BRENZET » EHF
[E R B R 25 5 S\ ENSAT SR M 55 AR (LIS RV 2L -

= - BRRENEBERR

B/ VPR A WS 2 R 2 T (A I I T e o A 1 T v A A SR - R/ /N
RN EIS AR E SRS R AT 4 B3R 5 BUR 2011 2 2015 [ - HHEIE R 1065
EID,/ml » A 2016 4 » 535 JI{ERFF(K 106.4 EIDy/ml » SEMRAHEH D EEEEZE (P
>0.05) - AHEEEZRERREEMRMEER - 1L 2011 2 2014 JHHEFS R & AT UCEEE]
11.4 2 11.5 ml/egg » 2015 B 2016 FREERIVFEE ST RIEIR 12.1 Bl 10.4 ml/egg » BLHE
EREER (P<0.05) - ERRFERREEEAVFA - o8 R E L PRGN E
R > SRRV AU/NMAZEIRE - 2017 48 > KE/ AT i/ DB ISR ESERGE R (GP-
IGY & itele) (F4) - EREUR > 3 HERNSETHRE 89% - LEHEILIERINE
EEE R > HEUKE/VRSE (GPV) HEEet - BaHKE/ MesEiiie R -

4. 2011 % 2016 5= GPV £t MD HHSHEE 2 i PR BERER SR B B 5 (ER TS
Table 4. The allantoic fluid and virus titer of the optimal propagation of GPV in MD Muscovy
duck embryos from 2011 to 2016

No. of dead embryo allantoic fluid virus titer
year Embryo (Before inoculation) (ml/egg) log (EID4y/ml)
2011 293 31 (10.6%) 11.4+0.2" 6.510.2
2012 602 101 (16.7%) 11.2£0.1° 6.510.2
2013 506 113 (22.3%) 11.5£0.1° 6.510.1
2014 1,174 77 (6.6%) 11.3£0.1° 6.510.2
2015 477 67 (14%) 12.1£0.0° 6.510.0
2016 819 101 (12.3%) 10.4£0.0° 6.4%0.1
" Mean * SD.

" Means in the same column whit different superscripts are significantly different (P < 0.05).
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5. 2017 4 GPV #1&E )Y MD HISIRE ~ 222055
Table 5. The optimal propagation of GPV in MD Muscovy duck embryos in 2017

batch Embryo No. of Qead eml?ryo Effective number mor‘tality rafe
(before inoculation) of eggs (after inoculation)
1 100 10 90 90%
2 120 14 106 88%
total 220 24 196 89%

- FEHEHE

H 2011 G548 » RO FrBEsTEERERVEREIREEZERE (4 29 H) B - L
ZWREE Rk SIS SR A00E 1 - 7Y 2011 452 2014 45 > MD HHS I EEEEE 57 KA
MD HFHSHEE A ESENE (R3) » HEEEEZRE LA > 2011 2 2014 FHEEEE TR A
989 ~ 1,627 ~ 3,926 14,241 fz (&) - F> 2015 4 » [REEH & H 5 HSN2 ~ HSN3 Kz H5NS
EWREREGRET (£5° 2015) » 49F 930 5L 490 EES SR » IEMEN/KS
fiE PEEEEEHARRD - KELEEE T EBINEE - B ERN/KE/ NEEE RS
K& AR E SRR ENTF KEIEE  HEHREERZE 1,103 7 () - 2016 4
i#E - BEEBAN/KEEENER - iR EFR KRS - EREER 1,714 (&) - 2017
FAREECEALERE » R EET] 2,468 f () > WATERE T 144% - T4 AFTéd
B2/ EREREFE Tt E R ) 1,000 £7 () DL EAYIRESHEERS > HEE Py i S
PSR B A o FHRRE B E R AR EAE R BN (et VR BRI E B RN ES
100 #7 o] B Rk e b 2 K&/ IR B E B i 500 Jif > MEE S nl T 500 74 » 5125 5
Bl o AT EERKE/ N EEE T ER 2.4 7t s/ RN EIREETTHLIE 1,000 FRERT
B QAT A E S 250 SRUKE/ NEE S ERED 0 I RS 600 #TUias o 250 S
m At 125 EEKEHE DT KS/ NE B RIYE - B eSS 2 s Ee HESsT
DU - TEORANBE(ERE - Aoy Frid 5 2 i/ DR ISIERA B E B N /K& /K& Ve sEE £
FEBLK B EEERRE -

—8—cmbryo ¢ag
—8— duckling

—&— total

year

4. 2011 % 2017 g/ VIR SIS SIS E -
Fig 4. The supply variations for MD Muscovy duck embryo egg and duckling from 2011 to 2017.
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AW FeIE BN S R SR DN A - AT KSR > RETEERE IS RERAY
K&/ N5 > /K N DR » S R/ DRR RIS R AR B B - 7]
AERERBEM B SS - AEZFFIRERGISIR o] (REhstEs - Erbisd k AEBTR
F > (e HEE Py A B SRS -

W

=Rk

EsRfE - 1995 - Rl CER - =46 > TERBIELERE - pp. 55-64 -

FERR - B3O BB - 2011 - AR S RmIapTR GRS - RIS RIS R HE -
AR - NO.6 © 19-24 -

FRTEDE © 1995 » @t & Tt - Zb - 58T - pp. 303-314

FEREE ~ GEE ~ 5TENE - R 2 2013 - WS EEMERT R foK& M 2 [HINE DUis 2 e -
2 T FThT R No.48 & 39-48 -

TRIAFH 2014 - (REEIGEFELORMEIRE S IEHE BRI 2 LhiE - THiREZ g wER
it 103 FEERHGHEMTEHRE -

&8 © 2006 © /KE/INFHHERGYE R I i 2 it - REELELE 173 91-93 -

Z[E)5% - 2015 - SRR ISR R IR Z FHE - 2015 BRIEEIIRbET ol s -

BIF5M ~ ZFEE -~ RAAE - HHREE - 2006 - O EFBINHUKE/ NEHEBEREZ B - TEGEE
35 (3EF)) 132

BTN 2011 - CREBISEHE FIBRE 2 8% - TETRRZ B GBS 100 FEREGT
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Disease screening and production of
minimal-disease Muscovy duck "

Wei-peng Chang ', Liang-Yuan Wei , Chiao-Ying Chang ),
Yi-Ying Chang * and Hsiu-Chou Liu @

ABSTRACT

The aim of this study was to establish a minimal-disease Muscovy duck colony to supply
embryonic eggs and ducklings to be used as biomedical materials. White Muscovy LRI 1 has been
used as experimental animals since 2011. All ducks were monitored for Goose parvovirus (GPV),
Muscovy duck parvovirus (MDPV) and duck hepatitis virus (DHV) disease antibodies at 12, 28
and 40 weeks of age and those antibody-positive ducks were removed for 7 generations. The results
of minimal-disease Muscovy duck microsatellite markers indicated that there were only 2.27
alternating genes per locus, which means genetic variability was low in this population. In 2011,
the antibody positive rates of GPV and MDPV of 12-week-age duck were 81 and 86.3%, and the
rates had both fallen to 0% by 2017. In 2012, the antibody positive rate of DHV of 12-week-age
duck was 87.9%, and the rate had fallen to 1.7% by 2017. This result indicated that this monitoring
mode could help maintain the cleanliness of experimental ducks. The results of Goose parvovirus
inoculation in minimal-disease Muscovy duck embryo egg showed that the antibody titer was 106.4
(EID50/ml) and the mortality rate of the embryo was 90%, which indicated the minimal-disease
Muscovy duck eggs were suitable for commercial waterfowl parvovirus vaccine production. The
extended results of the minimal-disease Muscovy duck embryo eggs and ducklings from 2011 to
2017 were 989, 1627, 3926, 4241, 1103, 1714 and 2468 eggs(birds), respectively. We believe that
this study has successfully established a minimal-disease Muscovy duck population which can

provide a stable supply of embryonic eggs and ducklings to the biomedical industry.
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