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RFMEY Rk © B Y BIREHFO RETY RFEC BN MEs O

WefFEER: 134510 H 8 H 5 2 HB : 1I4E-8 A1 H

W R

TEEM LR E R ELLP T HE S B OB R 1RSSR R Z 2 — o ARBFFELL 100 AL 4 #EfE R 3 F Ral Ba g
Yoo CEESE 30 ~ 35~ 40 ~ 45~ 50 ~ 55 J 60 BT 2,243 FHfEE(E RIS LN EER o B R MEACRE
PRI 7 1 B T i $14 17 7€ (Komipetitive Alllele-Specific PCR, KASP™) #4f » 2 i HIff £} 6 2 OCX-32 ~ OC-116 -~
OCX-36 ~ PLCZI ~ ITPR2 ~ IAPP ~ ABCC9 ~ KCNJ8 f1 CACNAIC 5 9 (| o] §E Bl 25 %0 5 & ELAHRA MY LR 2 SNP & -
[ SAS &rat oy AR ae 1T 5 R R BV g BRIV RABA I 534 > 6 DA Bonferroni A i SR #EMT 2 EEIGEM IE - shBnss
SREUREL P TR LR EE Y ES 30 ~ 35~ 40 ~ 45 ~ 50 ~ 55 J 60 HEZ 5 EEWLRMT £ 88.1 ~ 90.2 ~ 85.4 ~ 855~
80.7 ~ 72.9 7 68.3% » H %5 55 B 60 #E i FE E M LR EE 50 HESEEZE T % 7.8 81 12.4% (P < 0.05) {355 SNP
WA B IR T2 TR A BB 14 47 BT 30 4y 0 B3 OCX-32 FE A A type T BEZ 2T 5.3% 2 HAMHIE S B EX
(P < 0.05) » GG 22.3% AR A E RS (P < 0.05) - ZA(1 - Hek 8 (EREEREZIEEEMR LR 8 BR
BEGGETREAE KR » AR > FFFERCE SRR IR E R S Bz e EL N SNP BEATHIRABAME 3T - BBe8 OCX-32
R <2 KT SR LR R B TR MR 2 S BRSSP B AR o I s -

RS - &DOPI g - b - (AN - BRHIRBEZ RN - SRS RERE 2T AT HEHR E -

1

TEE LR R AP L # (I 4E B BIEOR SR N R 2 — » WIREFET 0.1% HEEWH LR - ) rEEH A E
FET IS E ZH0RE o WA R R L5 E S FEV AR B AR (Nowaczewski er al., 2022) - Bennett (1992) W52
FRIE P O AR S LR R0 2 - &5 L35 Arbor Acre Jz Hubbard p FH PAIREE 26 [E 2R AR YA [5] 78 B e A A
EWHEEEST A Fs 84% (30 — 35 L ) ~ 85.8% (40 — 45 fHi ) ~ 84.1% (45 — 50 e ) K 75.3% (55 — 56 s )
B BTN RO 2 TSRS (L% (78.4 ~ 82.6 ~ 77.2 2 65.8% » P < 0.05) ° Liao er al. (2013) ifA5t4lifdi& 54
T % (pureline Rhode Island White layer) 25755 ¥ B W LRV AL » S5IRTE B LR B R HAE ST 8
Z1EAHRA (r= 0.3, P <0.05) - 3l H S L2 (S0 90% ) BRI LA (K7L 75% ) FEERIEEE 6.2% (316.60 £ 4.42
vs. 298.23 £ 10.79 pm » P < 0.05) - #74F > pHFH HIAZE (Ross 308 broiler, Aviagen, USA) HEE 25 — 54 HEESH) ZiETEE
M B2 E2E 90.4 — 94.2% (Damaziak ef al., 2021) -

(TR B (EEHAS ) 5 2001 SELHARIRT - BT PR - BT S AR R T R
REHITZER R T 2 MERE A NGRS b 4s SRR AL - B B B ) - B 2 WS T B W B3R 7 A1) By 84.5 Kz 86.1%
(255 > 2001 ) - FRSE (2008) AEE L HEA FEIECH G ZEEZHER - LR RIREIE TR 2 LI - 253R4L
PIEFE - B FE - P EURE A #E i £ (NCHU-DL2) k& el - % (TLRI-B) 2 &2 k5t E WL o3 il &y 62.0 ~ 57.2
75.7 2 68.7% < f1 (2013) A28 1 % #e A8 & o B B L 2 WO T 9T > 45 SEEBURE S #E (Hua-Tung chicken) ~ {5
Fs %t (Hsin-Yi chicken) ~ 7TI% Z (Ju-Chi chicken) ~ 49 %f (Quemoy chicken) ~ #4152 Zf (Nagoya chicken) Kz £ 15 &t
(Shek-Ki chicken) FFEZEMF(ER 457 H By 88.8 ~ 87.6 ~ 88.5 ~ 83.6 ~ 87.4 % 83.1% o 4 uliifigeisfa s » 28 12

|

(1) B E TR & 28 2834 5% -

(2) B E E SR P A A -

(3) MR AT AR AE -

(4) BITLHE KRB A YR B E R A -

(5) BT FERRHE KR E YRR FE A -

(6) #EN/EE > E-mail: lin0429@mail.tlri.gov.tw °
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62.0 — 88.8% FeH AR (LA AHE PG I 1 A 90.4 — 94.2% FEEMH bR BIE - BUREE LM ER LRMERERBUYA
HUEHYZE A

BN 2 MR YRR PR RE UV EE B T . 2 — © Chakraborty et al. (2022) 5 AL REERERE AN A AR ( BV Rfi
ZEFEVER ) ~ 58 (BRI ) R E A (BSE ) SEYiErEse R I B EUUE T IR 15 — 44% ~ 23 — 91% J2 20% -
TR 9 Wl GBI OCX-32 HEIRMSSE A A AR ISR WO RMER AL — (Takahashi et al., 2009) = OCX-32
HL[A exons 1, 2, 4 7 6 Wi 2 BAZE kAL 2 REME (single nucleotide polymorphism, SNP) 7 HJ A2 /&7 &R Rt E 2 [
s o 0 H A E R SRS PR B IR Z 275 ()% (Takahashi et al, 2010) = Mann et al. (2002) $5t OC-116 £5A
AIRETE R B AR R MR B S (2 BE LN 2 — - Dunn et al. (2009) S OC-116 F5[A] exon 4 &5 2 SNP A BHE L BHERRL
JFE ~ BRI ABU ERFE B E ER A TERER IR (P < 0.05) » Cordeiro e al. (2013) 3 OCX-36 F:[A] cDNA 55
211 AL B A — SNP &5 Bk fH B E Y 2 FE G 88 (proline/serine) - i ¥f B 2B HN P18 w (04 & ER B (Staphylococcusaureus
ATCC 6538) [\ AR R RE R E1 A B 72 5247 AE (P < 0.05) © Li et al. (2021) 3 f 2 L [N 4HBE M 7 17 (genome-wide
association study, GWAS) /% 839 € [47fiii (White Leghorn, WL) fIBE 4%k (Dongxiang, DX) 38 F2 (e 2 E 74 RES
PEAEREMYALN - 4SS EEEEEE 1 SR (OBE E1Y voltage-dependent L-type calcium channel subunit alpha- 1 C (CACNAIC) ~
islet amyloid polypeptide (IAPP) ~ inositol 1,4,5-trisphosphate receptor type 2 (ITPR2) ~ I-phosphatidylinositol
4,5-bisphosphate phosphodiesterase zeta-1 (PLCZI) ~ ATP-binding cassette sub-family C member 9 (ABCC9) K1 ATP-
sensitive inward rectifier potassium channel 8 (KCNJ8) %5 6 {[E|{ e R BRIV £ SNP Bh{ly v B2 52 B R ik R £5 45
-

$8 T M AT S B R B B S T 8 R EE (Kompetitive Allele-Specific PCR, KASP™) F1fi2 FH LGC /A 5] (Laboratory
of the Government Chemist, LGC, UK) [ &% 2 ¥r—{{ SNP ERA Rl » T A =i & « REERR ~ {RRA K
FERRL SR S (B WD IEFERE (Seo er al, 2016) » 14 (Zhang er al., 2020) B4 (Astuti et al., 2023)
S5 T RERRBN SIS - KASP™ AP b SR T A IR 5° b5 E1 %549 FAM/HEX-labelled B2
B 3° Ui oy il e Pk 28 R AL 2 5 [ M1 — B S 505 [ 5Pk 2 primer mix - S AR W RS [B] 22 a RS Y W9 R
quancher f{JIf{ & e #E ST master mix - {7 BT PCR {3 52 1 » 751 F BITHF 20 50 1% 2 T & 53 17 6% (StepOnePlus™
Real-time PCR System, Thermo Fisher Scientific, USA) Wz 5 {5 JH & FH %} & PCR FE W #ES 8 Com g » DUAHE R R A
(Semagn et al., 2013)

WIS EAA KASP™ SRR AR » ol SR BT 9 (PSRN SNP BA - 37 ST
R SRR LA » W 57 R ISP R LR (genetic marker) » RSN
(LRI MBOERCR -

M T A

AREAER I BB & e s B A 28 (B A B AH T o B B W LRt B L R 7 B PR A g M BRI M o0 A - 5B
BN REENS > fBEFY 2 - g BN ERREE ERXBEREYE R/ NIEERBEEFHET
(IACUC &g+ 112-34 5% ) -

L sEadhyBlaa e 7y
DLRRIEHIS E R ERE 15 % 600 AT BRRRAIER B3ABAIREE - SSHUBETL 100 7R BR (T REEEWR(L
feodl > HEABRHARINE 30 2 60 8 B ffE R EESE T slbn A S P R Eig S d i EaE 1 -
1L $RIf0 R AR A DNA ZEHUR &6
A9 B e 5B B BT A ARER 19649 0.5 — 1.0 mL + 7 A K,EDTA 5161 % (BD Vacutainer” Blood
Collection Tube, Becton, Dickinson and Company, USA) » JE&1&ALELRHE DNA (genomic DNA, gDNA) ZEH{#F -
L gDNA HuHiZZHy &40 (EasyPure Genomic DNA mini Kit, TransGen Biotech, China) ZZH{ER Efi & &t ¢DNA 7% » &%
SR AR Tris-EDTA 48Reie  FIRTRIE - FEAIAIR 396 C34 (NanoDrop™ 2000 Spectrophotometer,
Thermo Fisher Scientific, USA) JH|TE gDNA JEE » B F& B IZAE OD 260/280 ratios & 1.8 — 2.0 (1 gDNA » i
TR Ry 100 — 150 ng/uL > f#E{F PCR [ZJE 7 54 -
L. SRR FE (SR . KASP™ SRR 772
W2 s 2 AL [ S (7 5e FL [ 2 SNP & FAZ RN » %A% 2 (Dunn ef al., 2009; Takahashi et al., 2010;
Cordeiro et al., 2013; Li et al., 2021) - KASP™ HIZEF|F FAM (- 520 nm ) 5, HEX (- 610 nm ) Z5¢AERC5 [ T 5
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A [FIEEAEE SNP LA A R AR E L - 40 &850 I FAM A HEX BDOEfUR REEOALE - MG IR 20
FAM/HEX BUHUR Bkt - OCX-32 8 PLCZ1 BENIVZOE A NEE - RIS (A) SRR - fnEne (C) 48
GRRBEALE - AC KGRI R4k - OC-116 BERWVSUEERNEE - CCAGMRBER  BHEITE (G) fia R R4l
> CG SR R4k D - OCX-36 LRIV ENEE - Hopingie (T) i afl HEE T > CCHiGRI MBI - TC
G Byl o ITPR2 BRIV RENEE - CCHAGM RS » TT MER BHALE - TC FE& i Kkt - 14PP 5
NI EAENEE - TT MEM BE G > CCAIEI BALE » CT MG Bikth - ABCCY 1 CACNAIC ERHIAL
BEREE - GG HiaiBE®  AA MiEARALE - GA FESAIRALE - KCNJS RIS EREEE » CC 4

ERIGE D AAMERIRALE » AC SRSkt (B 1) -

1 obaeEang

Table 1. The composition of the experimental diets

Ingredient 0 lStstjvgest 4 z dés tviiks 7 imzzs t;rﬂlvgeeeks 9 N mz?avffeks 245;;1?—
ME, kcal/kg 3,127 3,248 3,232 2,823 2,933
Crude protein, % 19.96 18.63 18.22 14.87 17.28
Crude fat, % 7.77 9.31 8.58 3.91 4.90
Crude fiber, % 2.33 2.39 2.40 3.21 2.37
Calcium, % 0.85 0.80 0.72 0.90 2.53
Available phosphorus, % 0.25 0.23 0.23 0.40 0.29
Lysine, % 1.18 1.09 1.02 0.72 1.00
Methionine, % 0.41 0.44 0.44 0.34 0.38

IV. EEEH b S SRR E

BRI 855 (5 FH e FH WALt £ (Super J, Jamesway Incubator Company, Canada) #EfTREERFLIESE > 550 — 18
RWAEIRE Ry 37. 7 CAHENERE 80% > 55 19 — 21 RWHLIRIE 37.2°CHHENRRE 70% > FA565 18 KEFTIREE » YdEs
SRALP] T 2R R HERESS 30 ~ 35~ 40 ~ 45 ~ 50 ~ 55 7 60 MEEGHERLIEBIE 21 ROk - HUURERmESER - i
&~ RIS E TR s Uk o W 21 RECERBEAER R H A il H S Bag Eokt -

V. {BBEELA SNP B EE LR BRI BRI M 0 A

Ry o3 At 100 G241 1 2 REZEAE A [F) 78 HEL (30 ~ 35~ 40 ~ 45 ~ 50 ~ 55 Jz 60 e ) R Z A5 E P LRIV 2=
F o KRAFTER A GMRE G154 (linear mixed model, LMM) #ETT4EET 7047 © FTA ST/ HTEI(ER SAS &iatirifik
#4 (statistics analysis system, SAS 9.4 TSIM6, 2016) (1] PROC MIXED fEFF#ifT » FRETI - YR E BlE 3
JE (fixed effect) » DARTAd A [G]HF T BE S WA LARAVRZ B o T R EE R4 8% 0 Fo BT XL (random effect) » DAf24H]
{EESEIYER T o A4S SR DA/ N J7391E (least squares means, LSMeans) 237 - 3¢ F] Bonferroni jA#ET T E L
BRI AP S — BUSH AR o
{25 RR IR 2 FEPRI Y B 2B 7 B3R 2 AT M50 AT DL SAS 45T #T8ES PROC GLM #EF T— %47 41 2L (general
liner model, GLM) 734 » %5488 S8 5347 (analysis of variance, ANOVA) ZERHE 72 5KAE (P < 0.05) » Al BUER/ V-
JrEELE R FRAH A2 52 0 H 28 Bonferroni A% e SR T 2 B IE ELEL AR IE © BRI A0 T
Yj=utGtey
Y, Rt EARHIEE
n REERSIIME
G, Ry RN B E
e FYTRAERNE
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ML KASP™ Fyffir i B AR AU M52 - R A R b S Mt B B PR B TR A 88 2
2021) © AWFFEEIIEE T KASP™ £ R AG IR i
B y Bl [RIEDE e ] PRSI oy

SR EEEYISERELL SNP 53Tkl Bh B 75 -

L

N

Pt 22 1Y ¢ ZS F18% [ (Chang et al.,
9 {l&lfip BEEL PRI R [FIELRIAY ([ 1) > RIEIAYERIBIREE x Bl
> Chang et al. (2021) i KASP™ J5 K808 Al 858 7 JE — BRAIEG H B R
E%ﬂ’fﬁé (PCR-RFLP) R AE R BeE st B - LRBIAE IR 2 FE AR E AR 100% A  RiL » KASP™

OCX-32 0C-116 OCX-36
AA " cc 2 iEEaeact
2%
e
CG  ar
i AC
CcC :
: G GG : cc: ]
PLCZI ITPR2 IAPP
. CC : T
ac TC Bl
R
cC ’ TT". CcC
ABCC9 KCNJS8 CACNAIC
B e 2R, -
?' GG R e'e L
GA
e : I
AA Y

1. KASP™ SLDRIL RIS 4 O (I3 (st BEDRIR 53 TR -

OCX-32 ~ OC-116 ~ OCX-36 ~ PLCZI ~ ITPR2 ~ IAPP ~ ABCCY ~ KCNJ8 il CACNAIC FRAHLRRILE S HZIERFHIH -
X GUR 7 A FEKPHY HEX ZOEAek (A0E) 0 Y BhEUR TR [EZKFAY FAM 80636k (E) - Bl BB ORI
VRN BRI RN FERSE T FEEC skt (FAMHEX) HYEHEG T - JREOEZE g BIREA -

Fig. 1. The genotyping cluster plots of nine genetic markers by the KASP™ assay.

The genotyping results of OCX-32, OC-116, OCX-36, PLCZ1, ITPR2, IAPP, ABCCY9, KCNJ8, and CACNAIC genes are
listed sequentially. The X-axis illustrated the different levels of fluorophores HEX marked red, and the Y-axis showed

the different levels of fluorophores FAM marked blue. The genotyped samples marked blue and red color are different
homozygotes; those marked green (FAM/HEX) are heterozygous. Black is the control sample.

AT 100 SAT°0) + HEREREZERYES 30 ~ 35 ~ 40 ~ 45~ 50 ~ 55 [ 60 Ml - $L5f 2,243 M5 - S\ HRIE
TR ~ 5 E - FIHEE TIERHEE P IE - SERRRORH R S FEBIR R0 3 - SRR E
99 FEMENF IR - 2,144 IR - 136 FFIRH L L& ~ 92 MENG IR L P b 2R - 11 FRBREEMGROR Y - DU 1,905 B8
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BN S R R4 8% -

K IEE e 2 E L 2 MR R AT&S BN (= 4 ) » 100 LD ZER R ZEAEE 30 ~ 35~ 40 »
45 ~ 50 ~ 55 K¢ 60 A e 52t T 25 WA 2 2 & MR AR B BUE AR I 0 7l B 88.1 - 90.2 ~ 85.4 ~ 85.5 ~ 80.7 ~ 72.9 J
68.3% ° 55 30 ~ 35 ~ 40 ~ 45 ~ 50 MAE 2N LR fAAE KEE T 55 55 K 60 Bl G EE G M i L2248
B 30 - 50 M HIEHG - 2K AR L AR 7 SRR 7 SRR /KR (P < 0.05) » 3l H 2 55 Bl 60 8 e K5 AR SR LR
B 50 EES B TR 7.8 (80.7 — 72.9%) B 12.4% (80.7 — 68.3%)  fHELZ Y Hubbard Flex B Ross 308 5 FH A1 & >
55 — 60 V49 87.4 6L 88.4% THFHEEM L (Damaziak er al., 2021) » FEBATPIL AV FEEW LR0VHEE
AYZER o

AR 100 E AL+ FERE LR 2,144 JHS2ME T B W03 8l O (I Be AR R 7 — MR R MR U IR AV 45 SRR 5 P
T o OCX-32 BEER 2 AA FERBIEAZE S0 805 50 Al 2 E R (L3 (P < 0.05) » i#E BB R AIEF- 28.4% (91.6 —
63.2%) THEEWH LR - HREEA A TEERIVEAR DR Atype (AA Bi AB FLRAY ) [fif BB LRI EEL B type » Al
OCX-32 FEH| A type ATEE4ETFE 30 ~ 40 . 50 L Z S EERYEZIE 17.0 (91.0 — 74.0%) ~ 14.0 (87.8 — 73.8%) &
21.1% (84.3 — 63.2%) - Damaziak et al. (2021) W525347 2 {lE75 FH A ZfE A7 ( 8 {[E Hubbard Flex ZEEEERT 5 22 {lE Ross
308 BEEHERE ) 55 25 — 60 FAESTHEEN B4 8% ( 7,839,250 $H Hubbard Flex f&EZ4E 5 57,167,060 $8 Ross 308 fEHLE ) » fHIR
RAMTERTECERAY | (EALPI - #EEE SRR 2,243 FAMEEE - (hFR 20040 - 2t g B W L 408 e -
REHU S B RE AR I (EAT R AT 4 3R -

48 F [ S T R SERH ST (U.S Department of Agriculture - Agricultural Research Service, USDA-ARS) & {H & fE £
2% Dr. Hans H. Cheng FAZE R NIIN A B 4] 577 (University of California-Davis, UC Davis) 85} £, Prof. Huaijun
Zhou s Egta & » SR IR AUWEE R R IER &Y > B R MR S Nl 1% - FEAE T o SRR IR LR IR T Ay R i
PRI o {RAB ST T R AL HESE 30 ~ 35 - 40 ~ 45~ 50 ~ 55 J% 60 g lIfE B EHE » #E— D377 BEE A SNP B
IR M REFRFRAVAE REUR > OCX-32 B:A A type ALLEIZEFETT 5.3% (88.8 — 83.5%) Mg 2 A5 R
WA LA B T 22.3% AR E He 48 ZE 2R 8 ((21.9 - 17.9) / 17.9 x 100%) -

OCX-32 & H'E FEAIN BRI MBI FA K& (cuticle layer) » BRRIFR A4 HYEE 108 Ha UV E Rim Ay K2 4R A
gyl ERINVERIREIFE @A SR E - REOIRTIERT - EREEBERP A ERmEY - HEAF
48 1 F S EAYTHEE (Gautron et al., 2001; Mik's'1k et al., 2007; Le Roy et al., 2021) - Berrang et al. (1999) if%2F5H &
R S VR R E b4 - HOBE LUTEENE YRRV EMEE S - MW AR RS B TR E R
LK oy - i — B ERENVMIEHEERE  GEIOHLR TSR E55, - Xing ef al. (2007) HHFTHEH
OCX-32 B4 A E " A IH] T #2 I (bovine carboxypeptidase) Bifili F S HUAR R (Bacillus subtilis) H4: = > i
A OCX-32 EAE BB EE SR RE - MM ERMNPIEEE - &76 DHifes - 5 HRm oCX-32 EAE
AP R R B R AT ST 38 T OCX-32 RN Bl W5 T EE I BRI -

Uemoto ef al. (2009) W5e45 5t 38 ¥ » OCX-32 F5[A] exon 2, 3, and 4 [&15, 7 SNP O] ZHE 8228 169 — 280 HisE
ZELEA (egg production ratio) ~ FEFFE B EE b {H (yellowness) k& T ABFSE 4 FER (frequency of meat spots of eggs) °
Isfandiari ez al. (2020) AYWFFEIRENEE OCX-32 FLPR B e S PR IR AU BRI HGG 14 - R dia i OCX-32 B4 (A exon 3 (&5 2
SNP ] BHE &Y E Hiliy (P = 0.02) o _HliHT ARFZE 3R OCX-32 FL[K SNP Bz EE S AR R4 - SRS
FiT 43 OCX-32 FER exon 6 57 SNP (rs312935827) 4= HT oI S A o HEC 0 S0 B S5 AT L » SR
S OCX-32 HPRE R BB LA AR Y — - (AR TREEE SR S TR -

KERERET I &t > HR# OC-116 ~ OCX-36 ~ PLCZI ~ ITPR2 ~ IAPP ~ ABCC9 ~ KCNJ8 F; CACNAIC % 8 {l {3
R R B 2 HR AT B B B W LR AV BAREME o3 i - 383R SNP B R A B ERIBMEFE - Sl AR sess R
B A B2 el Enas A SAH A BT R R ST Frigag iy 9 ({5 e N SNP JF H 2K 2 (White Leghorn) ~ /%55
&L (Rhode Island Red) ~ #&E1 8% m % (ISA brown strain) Sz HAT%E (Dongxiang, DX) % 4 {li K [FEI RS - & HESR
FTRE R A A Els B R B R [EAY iR 520 EECZER AR R B I, s —REANE
EVER AR — A0 1 HE BRI -

w A

H AT T4 SR EA ] —(H 2 AP - #2 R E (bR 2 OCX-32 (L[N SNP Bh o ARAAFR ZE AT ERY
Wit E - DIFIBRRE OCX-32 ZERISHIP) - 22 bl S e bR B A R M ARAY s AR
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Abstract

Hatchability of fertilized eggs is one of the key factors affecting the market supply and economic efficiency of red-
feather country chicken. This study used 100 red-feather country chicken hens as the experimental animals, recording data
from 2,243 hatching eggs at 30, 35, 40, 45, 50, 55, and 60 weeks of age as the source for hatchability of fertilized eggs.
Using Kompetitive Allele-Specific PCR (KASP™) technology, genotype databases were established for nine candidate genes
affecting eggshell thickness, including OCX-32, OC-116, OCX-36, PLCZI, ITPR2, [APP, ABCCY9, KCNJ8, and CACNAIC
genes. Statistical analysis was used to perform association analyses between genotypes and performance data, and Bonferroni
correction was applied for multiple comparisons. The research results showed that the hatchability of fertilized eggs from
red-feather country breeding hens at 30, 35, 40, 45, 50, 55, and 60 weeks of age were 88.1, 90.2, 85.4, 85.5, 80.7, 72.9,
and 68.3%, respectively. Additionally, the hatchability at 55 and 60 weeks of age significantly decreased by 7.8 and 12.4%,
compared to 50 weeks. The association analyses between candidate genes and trait performance showed that the A type of
the OCX-32 gene significantly increased the hatchability counted during the tested weeks by 5.3% and improved the number
of eggs laid during the tested weeks by 22.3% (P < 0.05). However, the effects of the other eight candidate genes on the
hatchability of fertilized eggs did not reach statistical significance (P > 0.05). In the future, we will continue to expand the
collection of trait data from the breeding population and conduct association analyses with candidate genes to verify the
effect of the OCX-32 gene on the hatchability of fertilized eggs and reproductive traits, thereby improving the accuracy of

genetic marker analysis.
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(1) Contribution No. 2834 from Taiwan Livestock Research Institute (TLRI), Ministry of Agriculture (MOA).

(2) Genetics and Physiology Division, MOA-TLRI, HsinHua, Tainan 71246, Taiwan, R. O. C.

(3) Quantum Life Biotechnology Co., Ltd.

(4) Department of Biotechnology and Bioindustry Sciences, National Cheng Kung University, Tainan 701, Taiwan. R. O. C.
(5) Department of Animal Science, National Pingtung University of Science and Technology. Pingtung 912, Taiwan. R. O. C.
(6) Corresponding author, E-mail: 1in0429@mail.tlri.gov.tw.





