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LS (Duck, Anas platyrhynchos) St RRER 40 2 50 05 [ ERAERIT TR R E R g m s - R
TR - REZFERFEETE > R RE 110 Fay BRHS o RTINS BEASRE: - RErE/ - B
BLRBER FOR I RS 52 B - BoMRiIg2 & e T E EEN - SoAbT5e BRI R th i 2 B s
S 0 T R H B ARSI R (5 o ARTFEE R A 5 et b4k 11 dHERE 5 & S IRAy s 255
HELToH > EREUR - FHISEIGE R RREN REILFERG & SOBAREH R RIS KIS B G (2
ISHV G AR ES X G E - HERNEE ORI - ARCOEERBANBATL ARSI E - AR AT
TEREER A N ERIHBERATIE R - (B FIREECHA SR B R K - BURILIREE B R E M i TR 2 - 35
GRS REUR - FHISHRE LIS E SRR - HHEHEMASE (%) - BEREILES - SARP RIS
S o AR A T IGER W BRI IL 5 Wit 21 pairwise For 73 ARy 0.1582 K2 0.1873 » S FEIT infd G R (8.2 pairwise
Fgr > {HEREHHGRA (468 )z STRUCTURE S3#fr4i iR - WIS B IR LIS 2oV 8 OB RE ) Ry b B -
RER AT FUEI IR HE RERIE RARE - UEHIETRNISEEEN - SEESH TS RIR T i tam
MR R ARG - B2 -

BRI - EEREN:  EEERE iR~ IS -

i

FRERANE LA £ ZEVE (mule duck, Anas platyrhynchos x Cairina moschata) 55 K5% » €T ANRE & 8 Bk - EHELIE
E 2,450 & » HADIAFIBERNUNS SR LIS AT ERIFESC £ ZE (Cheng ef al., 2009) - FEFE RBIERAE ERFHIIE
o g3 RAIFFH#ET —RATLRE - NMEATIRAFEEEIE » SHEFIEN G ERIEESE » EEERE - EE
SERFTE R S ET ( AR E R ET) Y AT ARYAE NS L2001 SR T2 B R E e E o Wi EES G S RSN E
Sy A 13 EH . FROLTIR RSB EEL & > EE] 6 KIE RSB » ik " FJHS, (7Bl
BEZEgEERMT > 2021) -

bR REN P EEEIL - FEA RN - BEREES > RYUINRE 40 2 50 FRF5 R AT X 5 5
FiréaE - RRE 67 Tk BB E— R (ITBPt T B g T aEaR it - 2021 ) o AR » JLNSTE B 7 sl
REHEFRS B - 47 RoiEt - SEER AR =0 & [RERERECHE A (% 0 1991) « ARSI IETIBIE A
—infE - FISAEE UL & HE LRI PIEEHAER S SRS RIREN L201 i > DEEER
¥ REEEEONRR il 0 5 14 KBS BE T BIEEBEE 3 K T RANBECLESE 80.1 5 99.5% (225 > 1993 5 &L
FE 2 1997 ) > 25 17 (AR Z R E MG E E - 25 TN 16 ([Ei - RN HFAEER > I LIEFEE
/N REITE 200 2 450 7] > Rt R B E TR  BIERE S 5 20 EAMS50E - Bk e - FEETECE
EHEATRECEE 8 ~ 16 Ml B ELE EVERE - (F AR (BRSE » 2019) - &% EFrif - IE5tI8 B S DEE R 7 ATE A
50 AN ARG A 33 (EHAT -
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IRIER S EIE S MRS 4H4% (Food and Agriculture Organization of the United Nations, FAO) i » &5 & HERLL
PERER IR L - Rt B ORI N R E R (BRI 2 2 8 B DUy s BRa IR A H 458 (FAO, 2012) -
HrEg IRt MR REAEANEZEYERGE - SN2 ERTE - SEERES - ZEMEREaEY
B AR AR (Liu and Cordes, 2004; Tamaki, 2007; Gemayel et al., 2010) » 55 ZFERREIE ~ JEE#EZE - #
B~ R S NE & EEER 5T (Magpantay et al., 2019; Zhang et al., 2019; Pham et al., 2021; Veeramani et al., 2021;
Zhang et al., 2021) > Lai et al. (2020) JREREEHTHIE RIS 250 - WEHHIRBINSTEE T O - ST AHEEE
B BEBER - USSP SRR - MRS R SR RO BRI SR
B EHEFEZYE (Tu et al., 2018; Palinkas-Bodzsar et al., 2020) °

AT E 8 R e R i EAT SO L S 2 A A B BT I T AR H B R RV E IS S Rl % » fit12
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AW5E 2 (LB HE G A B R o P IR 56 12 (0 (B L201 f &5 29 X » M & f6f CH ) » B
11 R EREH RGN | A1 3230 A 30 £« 53E Lai er al. (2020) Fi{ A 682 7> B 3 P i fi
RRTARIETINE f % > 2y STk 11 & {EES (BPA K BPB) #E{TAL R o AiaEZ e s e ffE ( %)
[ 2 B Bl % > ARelBg i AR BIR ST T R R A A 2 I R ES 15 /K (GWT > N = 30) - HFHRESE
—5%55 27 £ (L102 » N = 40) (5555 » 2016 ) ~ FEFEE TG 17 L (GBT » N = 30) (3R - 2018 ) ~ ZHGATS
BT SIS IER R B E L& HHREE 7 48 (L401 » N = 118) (TTHbt R Z B G &HEHBRAT » 2015) ~ &R E
FHIEE 16 A (BM » N =30) Kk HEFEEF 1 5758 23 /(WM » N=50) (585 » 2021 ) FFHEEFVARAIERL » &
TERERE RARRFR 1 -

® 1. AWeslERis EEE AR

Table 1. Number and source of experimental animals in this study

Population' No. of drake No. of duck Genotype source

CH 30 30 This study

BPA 6 5 Sampled from Lai et al. (2020), genotyped in this study
BPB 7 4 Sampled from Lai et al. (2020), genotyped in this study
GWT 15 15 Chang et al. (2016)

L102 20 20 Chang et al. (2016)

GBT 15 15 Chang et al. (2018)

L401 59 59 TLRI (2015)

BM 15 15 Chang et al. (2021)

WM 25 25 Chang et al. (2021)

' CH: Chihsin duck; BPA and BPB: Pekin duck introduced from the industrial farms; GWT: germplasm-conserved white
Tsaiya duck; L102: Ilan White Tsaiya TLRI NO.1; GBT: germplasm-conserved brown Tsaiya duck; L401: Wujie White
Duck; BM: Wujie Black Muscovy; WM: White Muscovy LRI 1.

RUHFEH S 2 s Sgi E R T T » B2 H - B R ERANSGKIEEE T ERSEREZE

A (BEREEIFE 106002 57 ) 7 s EERA T -
IL fof st

AWFZE E R e SHEFAR R B F I » fi¢ Gentra Puregene Blood Kit (QIAGEN, Netherlands) :BHZE 5
TRAIZ:75 Bush er al. (2005) FA%EFHAZEELAI & DUAETTAR4H DNA 2 ZEHY » g R4H DNA B A -20°C friFH
)EH o

ABHFEHI ) Z (o i AT (B2 B 45 TSNS (Hsiao er al., 2008) » HREEFY G K MG S R A B B %
HEMEE AR 2 0 B R APT001 ~ APT004 ~ APT008 ~ APT010 ~ APT012 ~ APT017 ~ APT020 ~ APT025 ~ APT026 ~
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APT032 Jz APTO33 S5 11 4 (i 1~2 37 R Z J40h8 ) - BB K40 DNA #1{T PCR » H [ fELH
BEFE Ry 10 uL > HhEE& 50 ng fEARELR4H DNA ~ IEZ5]F% 0.2 uM ~ 1 X PCR buffer ~ 1.5 mM MgCL, ~ 0.2 mM
dNTP F7 0.375 U Tag DNA polymerase (TAKARA Co., Japan) o 7 FE{& {4 By 94°C 851 10 4748 - PR T UG
B2 30 K 0 BLRE 94 CEME 20 B ~ 60°C & 30 Fb )z 72°CIEff 30 b - B &L 72°C iEfd 10 4388 - PCR &% »
DA TBE % &7 #4155 1% A EERAS 1T K MERLAEY) - PCR ZE V)£ F B AL [RIREEE i (GeneScan 500 Liz size
standard) JE & BIFF A R 0 R BN SR R IRIRE B BT 52 10y (National Center for Genome Medicine) 4% ABI 3730 &
51|73 M (Applied Biosystems, USA) 7347 ¥ PCR EY) 7 BER/N » BUSM R 468E 1% » FFLA Peak Scanner v1.0
software (Applied Biosystems, USA) A T H[E 5 i B 2 ZERAY -

®2. 11 SIS RS [TF81 ~ SREmfE AT EIS A e Re R

Table 2. Primer sequences, annealing temperature and orthologous microsatellites in the duck genome scaffold of the 11
Tsaiya duck-derived microsatellite markers

Locus' Primer sequences (5'—3") Ta (°C)’ Chr.’ Duck genome scaffold no.*

F: GTCCCACTGGTTTGCTGTCC
APTO001 60 V4 1,509
R: ACTACGCATGGCAGTGAGGTT

F: GGGCAGGAAAATCTCCTGAAT
APT004 60 3 192
R: TCTCAGTGGCTGAGCGGTC

F: CAAAGAAATCCTAGAACATCATTCAAAT
APTO008 60 1 358
R: TCTTCTGGCTTTTCACCTTAGTTTAGTA

F: CACTCAGGCTTTTAGGTCCATTAATA
APTO10 60 2 1,199
R: CATCTGAGAATGCACTTACTGTCAAA

F: TTGAGCCTCAGGTTCTAAACTCCTA
APTO012 60 2 5
R: TCATAACATTTCAGACCAGTTTTCAGA

F: TGGATGGACAGACGGGTGA
APTO17 60 1 481
R: TGGAAGTTTTGATTTCTAGTGCTTACA

F: TTCCAAGTTTGTCATGCCAATAGA
APTO020 60 1 197
R: CTGACCATGTTAGGGCGTTTTAG

F: TCCTAAGAAACGTTGCTTCATAGACC
APTO025 60 2 121
R: GAGTTAAGCTTCATCACTCTGTGACTG

F: CCCTGAAAGGCTGTTTTATATATCCA
APTO026 60 7 477
R: ATGTAAATAAAGTAGCCTTGCACGGT

F: TCACTTTCTTGACTCTCCTTGGTTT
APTO032 60 2 45
R: TGACTTGAATTCTGTTCAGGATAAATG

F: CTTCACCCTACCTCATAAGGAACTG
APTO033 60 Z 14
R: ATTCCAAATCTGCAAGGTGAGTATTA

' Hsiao et al. (2008), developed from Tsaiya duck.

? Annealing temperature.

* The location on the duck chromosome.

* The orthologous microsatellites in the duck genome scaffold.

T ZR5riG 7 (E S8 SR B HA IR B i (R4S 1 2 IR &R s T oA
%tbiﬁfé%ﬁlﬁ% ~ RIS R HA NS B 2 3B R » AGHSEFI A Cervus 3.0 #ifE (Kalinowski er al., 2007) £t
EHTAAEE RIS R BB ARNE H (Number of alleles N,) ~ BUHI (Observed heterozygosity, H,) BAHA S B/8&
& (Expected heterozygosity, Hg) (Nei, 1978) K 2% He 1 2 & & (Polymorphic information content, PIC) (Botstein ef
al 1980) » i 2L POPGENE 1.32 #f& (Yeh et al., 1997) sTEAERNACEEREH (Number of effective alleles, N,) ~ #E
{TUE -1 (Hardy-Weinberg equilibrium) £ %2 (Guo and Thompson, 1992) 5 {& %5 Wright’s F-statistics 2 i5=EE N 4T
5@{,%%( (Within-population inbreeding coefficient, Fg) °
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JEREE 73 M7 8 73 LL STRUCTURE 2.3 815 (Pritchard er al., 2000) #E 17 BF 8 o3 A6 2 e o0 - HETHE B4R
f5545¢ 5,000 ZX 1% 500,000 ZX °] GEHY 77 BF L K (K =2 % 10) » ([ K {f 5= 2 5 E 20 2X > i #] F STRUCTURE
HARVESTER v0.6.91 25, (Earl and vonHoldt, 2012) { Evanno ;% (Evanno et al., 2005) {55 f# K {8 ( 58EE) »
A L CLUMPAK 1.1 (Kopelman et al., 2015) 4i%% STRUCTURE (4558 » 2 LI ET - S{#HEF PHYLIP &
HHRHG (Felsenstein, 2002) ST RUZEFHE (FEEEE (Nei, 1972) - DUPATIHPE L (Neighbor-joining, NJ) 4 S B (A ff
(Saitou and Nei, 1987) » il AL E 17 (bootstrap method) #E7T 1,000 ZXEAHUAR - DUBRES 2= 37 MG B ELA G o el
(%) B2 8E%E{% > LU FSTAT 2.9.3 (Goudet, 2001) {{¢ Weir and Cockerham (1984) Fiili (i B et pairwise Fy,
ARG R AR RGBT 7 BAZSE -

e

. SIS BRSO E B BT

FIFH 11 4HfE B AEC I R IR 8 B RS AR 3 AR o AEHIS 0 HIBUHIE] 34 (@505 AN - Br Z 44
g LAY APTOO1 %825 SEME DAL » 4 4H i 2 AL B R E (0.25 = PIC < 0.5) ZREME > 6 HIEEC B S S 2 ek
(PIC = 0.5) » HRFR T APTO01 DAYhZ 10 4H (¥ ff S ARECIE o] AT A 47 - $1IBR APTO01 2250 > [t
JEEEFIN, B33 (8 (2 2 58 ) AR SN, 2.5 (1.9 £ 3.6 ) © Hy /1172 0.350 2 0.661 » S35 5y
0.509; Hy 7172 0.464 5 0.726 » S5 4 0.593 « 75 11 4HAEC o+ {75 APTO33 Rkl 6 7 - £ Pham er al. (2013)
DL FreeNA #¢f& (Chapuis and Estoup, 2007) gl 11 4B 8 EAE L AV AT AL A (null allele) - 587 APTO033 itk
BN 3 (S EEL A (7 BeR/IN 234 ~ 262 J%2 266 ) » HARHIESOAS B RARAR BT 0.2 » IR Z Z4 48 E APTO001
K APT033 Wi4HAEE 1% » S Fig FREZE 0.108 » H REIEER Fg ZEREK » REZEER 0 (P> 0.05) B 12
RZGEEETITHR 2805 0.149 » BLEMHIREIR (ITHIRREZEgE AR - 2021 ) » FLEEE B AifE i it
ETHERIE -

EEERZEHTIE R WA {18 R i S KB AE RIS i e 7 ST S B R (R 4 ) » IR ENEE 7 - IS EE
APT032 H 5 {EAZEAN - B S  RAE £ 2 & 3 E - HEME BEN R R HAAE - FASCCEER
By - FHISAE APTO10 £ 2.9 [ » SRR £ 2.2 K 2.4 {5 APTO17 I 3.6 {8 » /iAW R £ 3.1 &
3.8 {El 2 [t 5 APT032 Ky 2.4 {1 » B S HA W ERME M Ay 2.0 fe 2.3 f - fEBUAIEHASE BB Ty - ZRATIREL Y B
MR AR - HRZ LIRS AESNERS - RS RESE LM (PIC = 0.5) BE R 740 > 1%
REHFGZ 6 4H « AL Fis #77 > AR B AR HEERERIER - BRERE S RIS & & (BPA
Bl BPB) LEBACE BRI AR B IL (£ 5 ) » ZHISAE APTO12 ~ APTO17 ~ APT026 z APT032 FHFECH m A FFA L
BN - HAHE, BPA B BPB [ REE &4 a0 7 B/ N B B PRI > RIS B i B Pl o B S
R TE SR HEARE - BERSARER - DAY B i A AV 8 B S = A 2 - HERIBE A R i 48 & BRI P
B e

EALELA AL S NS AT AR S AL » Wu er al. (2009) LIRSS 16 {EZESHES (linkage group) HY 18 4H{8i{# 2 125
Sy AT 2 (B B AL S E ARIERE (BY) K 2 (B Rk E TGS & (CV) > SRS AR Sz 8.33 e 7.72 {H -
SEHS He 4y BB 0.514 B2 0.527 » S35 H, 4351 0.604 K2 0.627 » 335 PIC 4371 B 0.573 K2 0.590 « BiZE a1k
APTO01 LASH 10 4Hfufdr AT R0 B (B ERATAT -

FRELSLA B B 53 FTE R 2 W (%) AR (32 6) » SRR Ac S B D I S SRR 53 A A 3
W~ N - FASEIS R E ISR - BUE AR e R (IS | Wi - SISO AR
B YIRS T S T 25 N RS R ) » 7 25 B LB PR 7 511355 | PR S
Jg % BT AR » SO 2 25 BB 1 M — e DRBS B R FT T Faira CGRE - 2021 ) » AR AR 1 €2 -
1SS (GWT & GBT) R &R A6 115 (L401) TR B MHE (%) - FORTIAY SR ST O I 1 1 i
(%) BEPEMEIEE % (L102)  [EFEAREOR RS - FHMRHISA S RN (%) i - 5
Lai et al. (2020) BFHHE: » ELRIRE L FIAHIE 18 (oM SR BBA R S + ST RAT AL 2L - B
RO 6.5 (8 AR EREUS 3.6 (B > R AHSRL S 2L SO0 (5 B (o A (R B B A
SRR (BE R O EI R R BRI -

FHIS FAO 45 U B o P U B S+ ACTZE P2 11 60000 2 8 £ 98 (0 (Hlsiao et al.,
2008) + HEHER SN & HEREHIS, ELBRE SRRV + SrIIL 11 Q1AL RARER L STNE B8 B EINE - [
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WSS L A+ N, T 73 (8 N, £ 3.6 {8 » T H, £ 0.474 » 4 Hy 5 0.690 + 5 PIC 75 0.646 -
APTOO1 £ APTO32 4 S RELES + HARFEATE B R S RE1E B Lai er al. (2020) BFE HPREEARES » EN,
T 113 {8 » N, B 5.4 8 » T H, £ 0.591 45 H, £ 0.747 » S5 PIC % 0.708 « AR PR 11 41608
EERIAE AN R+ (EE AR S R U RS » TR N AR ¢ UL 11 AR
SYBIRIRE 1~ 253~ 73R Z ol b+ ML R8I o & 50 B i pA R EIA (B EH (scaffold) » A
HIEEE - 55 Wu et al. (2009) B Lai et al. (2020) 4Y332 5 Hy J% PIC AT 0.5 5 Ho #7172 03 % 0.8 » BITHAE
RSN BB - EPFEIRIESREIE > APTOO! % » HESHIET Hy % 0.500 » 74 PIC
5 0.508 AR - 4 FATL  ATEAIE 1| AR R B S S R R ACE » HER o
TR 5 -

B 70 4R BRI A PR LU BT AR 5008 2 BB IS RB S = g ¢ 201 (MR ) - 202 (TR
%+ B 40 BESTE TS ) B 203 (KBBTLT % o HEH 8 5 10 JEHSERE ) (%5 1991 ) ZREI B 76 EAE AN
BRI E O - 8 6 (VR L BIWB O 3 BN (EFHTEAEE ) (IHLEIR 109%  IREEH= 5525
— 1201 §iga B 10 (AL SIS B R EOR - FHE E SEAT 200 SREIIELY 400 6 » REGDETE (IR
(%% 21993 ) < 5 14 (KI5 » JL5T08 L201 (67 L BISE(LE 3 B 7 HOUNHE S BIEE 80.1 K 99.5% (%R,
BE 1997 ) - e X ARBIER S 1 e A BT S KR T 70 % 80% BB - H25.2% B RMIHIL B
W R30S RS 0 L 3y TSRS M (55 1999 ) » WOBLIRBE 16 17 (RAE BT THEE s T fF
MDA BRERHEERE « EEIR B2 HFFELELUIC  AAMSTE 100 3 200 € » FHIBAZE 200 2 300 6 + BEHE
5% 103 7 233  BHI6 7 20.5 5 47.2 (FTROGAL SR B@ SRR » 2021 ) KRR A Bk
FSHFE + T AR 2R T ST (5 R AR L 50 5 2 BB R 1 £ ~ 1 Eas -

S (T

R IS B ISR (%) LIRS T Z 0TI L G 8 R AR AL 500 (BPA &2 BPB)
FEPRIMER] A0 RRRIG (o SENSE (008  BERT (1 0 ENE  TAEENE - BB R O IS SR AN
U S TR T -

3. 1 SIS ME N IS B R

Table 3. Genetic variations of Chihsin duck with the 11 Tsaiya duck-derived microsatellite markers

Locus Fragment (bp) N,' N/ H,’ H.' PIC® F

APTO001 178 1 1.0 0.000 0.000 0.000 NA

APT004 294 — 314 3 2.0 0.377 0.512 0.404 0.264
APTO008 180 — 192 3 29 0.661 0.658 0.578 -0.005
APTO10 204 — 220 3 29 0.610 0.661 0.581 0.077
APTO12 193 — 209 5 2.9 0.526 0.660 0.594 0.203
APTO17 173 — 193 4 3.6 0.633 0.726 0.669 0.128
APT020 169 — 197 3 2.1 0.533 0.528 0.424 -0.009
APTO025 109 — 121 2 1.9 0.350 0.464 0.354 0.246
APTO026 130 — 138 3 1.9 0.400 0.475 0.381 0.158
APT032 195 — 267 4 24 0.650 0.595 0.519 -0.092
APT033" 234 — 266 3 2.8 0.350 0.652 0.571 0.463
Average 3.1 24 0.463 0.539 0.461 0.143
SD 1.0 0.7 0.196 0.199 0.184 0.162

' Number of alleles.

* Number of effective alleles.

* Observed heterozygosity.

* Expected heterozygosity.

* Polymorphic information content.

® Wright’s fixation index, within population inbreeding estimate.

" Represented significant (P < 0.01) departure from Hardy-Weinberg equilibrium.
NA: not available.
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BRI RS (CH) ~ FlJF 5 3285 15 0 (GWT) ~ B A EE 5t (L102) ~

FHE SRS 17 fR(GBT) ~ AEEHIRE 74X (L401) ~ AEROEFRE 16 U (BM) » HEFISES 1 55 23

R WM) R (i ECRE AR 5HS (BPA Jz BPB) 2 3578 {58 5

Table 6. The average of genetic variations of Chihsin duck (CH), germplasm-conserved white Tsaiya duck (GWT), Ilan
White Tsaiya TLRI NO.1 (L102), germplasm-conserved brown Tsaiya duck (GBT), Wujie White Duck (L401),
Wujie Black Muscovy (BM), White Muscovy LRI 1 (WM), Pekin duck introduced from the industrial farms (BPA
and BPB) with the 11 Tsaiya duck-derived microsatellite markers

Population” N, N, N, H,' H. PIC® dHWE’ F

CH 60 3.1 2.4 0.463 0.539 0.461 1 0.143+0.162
BPA 11 3.8 2.8 0.504 0.604 0.548 0 0.205 +0.295
BPB 11 3.9 2.9 0.603 0.659 0.563 0 0.094 +0.213
GWT 30 3.6 2.4 0.497 0.557 0.479 1 0.114%0.215
L102 40 2.5 1.9 0.377 0.443 0.370 2 0.140 + 0.268
GBT 30 4.5 2.7 0.500 0.588 0.531 0 0.165 +0.302
L401 118 4.1 2.4 0.492 0.503 0.450 6 0.090 £ 0.330
BM 30 3.0 2.1 0.340 0.420 0.370 1 0.214 % 0.208
WM 50 2.4 1.6 0.294 0.315 0.263 0 0.06210.174

" CH, BPA, and BPB were genotyped in this study, while BPA and BPB were sampled in Lai et al. (2020); GWT and L102
were genotyped in Chang ef al. (2016, in Chinese); GBT was genotyped in Chang ef al. (2018, in Chinese); L401 was

genotyped in TLRI (2015, in Chinese); BM and WM were genotyped in Chang ef al. (2021, in Chinese).

" Sample size.

2 Number of alleles.

* Number of effective alleles.

* Observed heterozygosity.

* Expected heterozygosity.

® Polymorphic information content.

7 Number of markers departed from Hardy-Weinberg equilibrium.

* Wright’s fixation indice, within population inbreeding estimate and standard deviations.

MR B EEE AL PR BN 2 1 {HFE#E (Nei’s distance, Nei, 1972) Il 4& 5 kA4 B % f (B 1) » & BM &
WM FHHEE% 54 MEF (outgroup) » &5 SREURERRITEZFIEHAHL(E (bootstrap value) f5 99 » NS (WT J2 L102) Hii#t
B 5 92 » 7y RIEEIBIL 7y 4N » HE 7 S 2 B & R 70 » R AR S - [HEE E T E TS
B R AR WS i 9T F2RIE 1401 > B2 Wi {lE B 318 on & IR A B IS iR e A s 2 18
PRk - AEIS LM ( &) BRI - RS FIRE LS (TRREZ S g E e > 2021 ) > L401 A
EEAZHIEATS L201 i A BE IR R e SR EEBET MR (THREZ g EER
BRAT > 2015) 254 s HEFEIRATERE 50 A H 2 EZ SIS H &1 H BB PR e R s EEAsH B &1
A% VA RIE] 42 FEIG AR & 5 HEI L IR B IE SR L 5 2 5008 - AT RE R B /3 R4t (555 > 2016) -
DA BRI 5 M4l SR B S TEAH RIS ol ( £ ) SR SOHG R

2 %75 STRUCTURE &7 % 43 #r LA CLUMPAK 1.1 % #3558 ([ 7 45 5% > 4% Evanno ;£ {5 & (Evanno ef al.,
2005) B K(H Fy 2 - K =21 - (El&@ 0 HZ ISR fE 16 0 K = 3 05 » Al 93t 3208 (GBT ~ GWT K L102) » {H
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% 2021) R HESES (R 0 2016 ) T » Ban 0 R R EREEE -
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BHEZ L o NEmAREN Fo (K5 0.0248 (/W ERHEILTNE BPA B2 BPB ) » 5 5y 0.2314 (GWT B2 L102) ;



it RO IE R A IS I (Al S FUSR R (R 2 5T

T B Y Fop {5 0.2026 2 0.2253 ( L401 BART ECRETIESINE ) » 2= B 0.3794 (CH B L102) © Lai et al. (2020)
wrgeh - BISFEM A SN S B#EE L BEEIE M AR Fog 771 5 0.092 2 0.167 » (1 E3EIGRT R Fo
5 0.240 » BUARASE 0.2314 AHEFEIT 5 Lai et al. (2020) At A7 E0 oy RE LIS BLHE (208 A TR Fo
4347 5 0.190 Z 0.247 » B[ (3208 2 Fop 5347 B 0.257 8 0.286 © [ 445 AL 5HEEL GBT 7 Fy £ 0.2243
J20.2455 » LB ERGAIE 0.2391 2 0.3302 > JREE Lai et al. (2020) FYWFFEAFHATEES o MASE X ZEETHIZE
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Fig. 1.

Muscovy duck gg |BM
WM
100 —GBT
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o

S (CH) ~ FJFE A @IS 15 fUGWT) ~ ERaIsEE 9t (L102) ~ FFE IS5 17 f (GBT) ~ 7i
&EENGES 7 42(L401) ~ HESEROEIRE 16 L (BM) ~ G EFIGEH 1 5756 23 L (WM) Rt R (E RS L
715 (BPA K BPB) ZJH4KRH(RRE - 5350 EBUIE RyiZ 70 <2 B ZHILE (Bootstrap value) °

The phylogenetic tree of Chihsin duck (CH), germplasm-conserved white Tsaiya duck (GWT), Ilan White Tsaiya
TLRI NO.1 (L102), germplasm-conserved brown Tsaiya duck (GBT), Wujie White Duck (L401), Wujie Black
Muscovy (BM), White Muscovy LRI 1 (WM), Pekin duck introduced from the industrial farms (BPA and BPB). The
numbers on the branches are bootstrap values.

FIFE 11 A 2 AR AT Z0S (CH) ~ IR B 3R 15 A (GWT) ~ B AISEE 5t (L102) - TR
BENSEE 17 {C(GBT) ~ &S ENSES 7 X (L401) R {E R AZLILENS (BPA K BPB) 23 B8 (¥
ah k) SRR S REE b (P <0.05)

Table 7. Fq; value based on 11 Brown Tsaiya microsatellite markers for Chihsin duck (CH), germplasm-conserved white

Tsaiya duck (GWT), Ilan White Tsaiya TLRI NO.1 (L102), germplasm-conserved brown Tsaiya duck (GBT),
Wujie White Duck (L401), Pekin duck introduced from the industrial farms (BPA and BPB), all the F; values are
significant differentiation (P < 0.05)

Population GWT L102 GBT L401 BPA BPB

CH 0.3146 0.3794 0.3187 0.2484 0.1582 0.1873
GWT 0.2314 0.2596 0.3278 0.2500 0.2391
L102 0.3082 0.3067 0.3262 0.3302
GBT 0.2870 0.2243 0.2455
L401 0.2026 0.2253
BPA 0.0248
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Ry 2 210 > R IRV RRAE 95% B {E T 100 X HE4E R 2 RE S A EBE e ARZ A F R
& HesligE R R —EES -

Fig. 2. STRUCTURE clustering of Chihsin duck (CH), germplasm-conserved white Tsaiya duck (GWT), Ilan White Tsaiya
TLRI NO.1 (L102), germplasm-conserved brown Tsaiya duck (GBT), Wujie White Duck (L401), Wujie Black
Muscovy (BM), White Muscovy LRI 1 (WM), Pekin duck introduced from the industrial farms (BPA and BPB). K:

possible number of subpopulation; Q: proportional membership of ducks to genetic clusters. Colors correspond to
different genetic clusters. Each vertical bar represents a single individual.
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Abstract

Pekin duck was first introduced into the Livestock Research Institute in Taiwan in the 1950s and 1960s and continuously
selected for feather color, weight, and duration of fertility. The novel line was named Chihsin Duck (CH) in 2021. However,
because CH are a closed population with a small population size, their allele frequencies and genetic diversity were easily
affected by selection and breeding strategies, and should be monitored regularly. Therefore, the purposes of this study were
to establish the genetic variation information of CH and to investigate the phylogeny with other duck species. In this study, a
total of 11 microsatellite markers selected from the brown Tsaiya duck were used for analysis. The results showed the genetic
variations in CH were slightly lower than that of the industrial Pekin duck lines (BPs). The average number of alleles in CH
was slightly lower than that of germplasm-persevered Tsaiya ducks and the synthetic line between Pekin duck and brown
Tsaiya duck, but higher than the selected white Tsaiya duck. The number of effective alleles was roughly in the same level
as that of the aforementioned lines. It may be due to the small population of CH and the long-term selection, resulting in
the aforementioned results. However, the values of within-population inbreeding coefficient in different markers were very
different, so there should be no serious inbreeding depression in CH at present. The results of the phylogenetic tree showed
that CH hed the shortest genetic distance with BPs, but it did not form any robust branch between CH with any other breeds
(lines), including the BPs. In this study, the pairwise Fs; of CH and BPs were 0.1582 and 0.1873, respectively, which were
close to the pairwise F; at the lowest breed level. However, the genetic differentiation relationship between CH and BPs
should still be close to the line level based on the results of the phylogenetic tree and STRUCTURE. In the future, the genetic
variation results analyzed in this study would be used as a reference to regular genetic monitoring. In addition, the results of

genetic structure analysis could also be applied to mating and breeding programs when this line was promoted to industry.

Key words: Genetic polymorphism, Genetic structure, Microsatellite markers, Pekin duck.
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