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ABSTRACT This study conducted a diallel-crossbreeding test using four Korean native chicken parent stock lines (YC, YD,
CK, and CF) to develop a native commercial layer with high egg-laying performance. A total of 312 chickens in six combina-
tions were examined for various traits, including livability, body weight, age at first egg-laying, hen-day, and hen-housed egg
production, egg weight, and egg quality, from hatching to 60 weeks of age. The results showed that the average survival rate
was 77.1£18.8% with the YDYC combination having the highest survival rate along with excellent specific combining ability.
The YDYC combination exhibited significantly higher body weight compared to the other combinations (P<0.01). The average
age at first egg-laying was 121.34£2.5 days, with no significant difference between the combinations. The average hen-day egg
production was 74.0£6.4%, and the hen-housed egg production was 181.4+33.8 eggs with the YDCF and YCCK combinations
demonstrating the highest laying performance, while the YDYC and CKCF combinations had the lowest (P<0.05). Laying per-
formance was more influenced by specific combining ability than general combining ability. The eggs from the YDYC combi-
nation were significantly lighter and had the darkest shell color (P<0.01), whereas the YDCF combination exhibited the thick-
est eggshells. There was no difference in internal egg quality among combinations, except the YDCF combination had the
darkest yolk color. Overall, we concluded that the YCCK combination, characterized by high laying performance and livability,
and the YDCF combination with high laying performance and good egg quality are the most desirable combinations for Korean
native commercial layers.

(Key words: Korean native commercial layer, combining ability, laying performance, livability, egg quality)

N B U AR ALS 4 75,189,75050 a1, Ak )
1,001,60257°] tHKOSIS, 2023). A& £ AHaA| &= o3

=0 AlAge] M) B &4 AlE9] v)Fo] ujd bk A8 A 8AIEZM Hyline, ISA, Lohmann % Dekalb-
S7kke FAlelth 7t 37 2o AnjER wid & Warren £2.2 =gtE]o] 3l o]9] FAl= 228 £33
7¥eka Qledl, 2021 71Eo 2 Sl @ TS 137 AR EW GroupZ} Hendrix Genetics AlellA] S3d3te] A4k
o Aolz, =¥l 1909 @7 4| Fe 2817] 0| tHMinistry 3la lth(Fuglie et al., 2011). Wb I AL&E & Ak

of Agriculture, Food and Rural Affairs, 2022). 2023'd &7} FTAEL 100% FU )Edtx e Aoz FA =

AT

de o

= ol

" To whom correspondence should be addressed : shsohn@gnu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.5536/KJPS.2023.50.4.203&domain=pdf&date_stamp=2023-12-30

204 A s AEE

< 3¢ oEEe SIS A A WSt wat S &
Z Faa 24 2 2 olelgs 4o Yt ol
gl tinlalr] flste] Agolete A4k Abet Ao T
e BEF AL8A Ak #AS 7ok
It} ESHol o =iE 2] HolA AlE AR
T 859 1f ANHEFTHH alddA cAlE =
3t T o] AUE AA BEFslE BERESTEHS dA=
(Poultry Research Institute, 2016). °|& ¥ FHH o2 11
H ETH FTo2ME AUNETYH, I244F, SAF, 4
71-Aﬂi HHAWZ tﬂ §]—77-/\HZ__‘4. E’d'i‘:z Ez]—a.ﬂ_j % =1

EZFYAF o] UtHNational Institute of Animal Sci-
ence, 2011; Kim et al., 2019a; FAO, 2023). MNP EZFTE <
EZEZEE o]g3le] 4teE Hoz EsiE e Alee
Aol BHad nprt gledl, ole ETHY qtesEo] o4
A z3}7] W&ol tHKim et al., 2019b). L} o] EF
Dol tigt Ao w7t oAl a, o=it SA19 4 Eﬁiﬂ
£ A A FA s F o] ARIAEHA EFH

fo r2

o]
H

F

AhebsE JHEe] dek AFTE AEAl Al AL Qi) ge
A e 918 Yo A AL wilr} 9
=i, 4 w3E B3l Aibso] 48 23S AAst
3 olEe] T Joke MF Adels o] BAdR] &%
otk webA Hel S5 9 mHl U S5 A
WS 7 de] o] gala ar, tlEe] HA o] we] 2FL
2r7] 93] 2352 (combining ability)S E3}& 02 o] 83}

i 9JTHRazuki and Al-Shaheen, 2011; Choi et al., 2017;
Ahmed et al., 2020; Isa et al., 2020; Sohn et al., 2021). =%
Lt e ESHY Atbed S vl et A ESH
AT ERRESE ol§3to] o F 719 old % 49

WlET AR ARG A, el e e Take A
Al Urehskont, ez 1k 5ol Aol Aol gl

Ao g HusltKang et al., 2011; Kim et al., 2012). g+

H, Sohn et al.(2023b) At&E EF FTAE /Estr] 98}
o AN EAANE, EAZET 2AlF R EFY ST 24T

S o] g3le] ol WUl EF APOR 2T b AR S
ARekm, o5 1 A S AN, AF Ak, ¥ 7
o

Ehs

3 o T AN BARE

T-CANS Aol wFF(YCER) B A F 2T BA=

EF-DAE o] aFF(YDED S, B AT EE At

Ha} o] o ERREES-CAEY B aEE-FA

T Y] mAF(CFERY) B EFRZ=F-CATH EXY L
%

TEZKAE 7t wREFHCKEHOZ Z 4719 232 F
X B A TAxFeR AFeiich mebd B A
e stdedo] 53 R E50 EF Adgael s
A7) f1ste] 7] AlgedlA] JAE 4o FA 23<=
o] g3te] oW wrjxd AlFE APk, mujxF It A
&8, Ay 9 ddo] vy BA 7 tEo] A3 E S
FR5t] HAo EF ALAAE AAstaAt sisith

1. SASE % AlgddA

THFAHEAAA F BE 39 EFRZEFTCAS
(Korean Rhode Island-C strain; C), E2tZ =% A %5-D(Kore-
an Rhode Island-D strain; D), E2el| 12E-FAE(Korean
White Leghorn-F strain; F), E2Me]1E&%-KAE(Korean
White Leghorn-K strain; K) 2 A EF S 322 F(Korean
Native Yellowish-brown Chicken strain; Y) k2] o] wHj
Z3F A€ (diallel crossbreeding)s E3le] Atehsao] 4=
o 2o AwE YC, YD, CF ¥ CKE £ A|g9] 3/
2 o] gaglty. & AlddlA = 7] FAIES o835t o]
WH S A I(Table 1), o E2FRE A4Akd 67
el Al A 3129700 g 58S A sHTh

BN B

Table 1. The diallel cross combinations using Korean native chicken breeders

" ¥ YD YC CK CF
YD YDYC(61) YDCK(54) YDCF(69)
YC YCCK(44) YCCF(43)
CK CKCF(41)

Brackets are the number of chicks. YD; Korean Native Yellowish-brown Chicken strain x Korean Rhode Island-D strain, YC; Korean
Native Yellowish-brown Chicken strain x Korean Rhode Island-C strain, CK; Korean Rhode Island-C strain x Korean White Leghorn-K
strain, CF; Korean Rhode Island-C strain x Korean White Leghorn-F strain.
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Table 2. Survival rates of Korean native commercial chicken combinations
Cross combinatons ek 010 righiines ek 060
_________ % e

YDYC 98.543.7 86.749.3 85.3+11.3

YDCK 96.745.2 77.8£30.1 74.4+29.6

YDCF 100.0+0.0 75.2+16.9 75.2416.9

YCCK 100.0+0.0 83.3£9.6 83.3£9.6

YCCF 100.0+0.0 58.3£27.8 58.3+27.8

CKCF 100.0+0.0 83.3£6.4 83.3+6.4

Means 99.0+2.7 77.8+18.6 77.1+18.8

Values are meantstandard deviation.

There is no significant difference between values within a column (P>0.05).
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Fig. 1. Body weights of Korean native commercial chicken combinations ("P<0.05, “~“P<0.01).
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Table 3. Age at first egg laying and egg production performance in Korean native commercial chicken combinations

Cross combinations Age at first egg laying

Hen-day egg production

Hen-housed egg production

(days) (Week 20~60, %) (Week 20~60, eggs)
YDYC 121.0+£2.9 69.3£6.7° 170.6+39.9
YDCK 122.3£1.0 73.146.9° 166.7+49.0
YDCF 120.2+2.8 78.143.2° 192.0+18.2
YCCK 122.243.0 78.243.7 198.7+20.8
YCCF 121.342.6 75.3£3.4% 172.3+41.2
CKCF 121.0£2.2 69.548.5 179.8+30.7
Means 121.342.5 74.0£6.4 181.4+33.8

Values are meantstandard deviation.

** The different letters of superscript within the column significantly differ (P<0.05).
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Table 4. Egg weights and egg quality in Korean native commercial chicken combinations

Cross Egg weight (g)

Shell

Shell Albumen

combina- Shell thickness weight height Haugh Yolk
tions First egg Week 32 Week 42 color (mm) (g (mm) unit color
YDYC — 352+4.5%  52543.6°  56.744.8°  23.7£34°  0321£0.02°  7.5£0.9° 6.9£1.2 83.8+7.4 74413
YDCK  36.742.8°  559+47°  60.7+4.7°  27.0£3.5°  0.320+0.03*  82+09° 7.0£1.5 8224116  6.9+1.3%
YDCF  37.1344®  563£51° 599459  27.1x4.3"  0341x0.02° 8316 7.541.7 84.8+13.0 5.0+0.7°
YCCK  34.1+3.5°  56.1+4.6"  59.5+4.6°  282+4.5° 0.337+0.02"  82+0.9° 7.0£1.0 83.5+6.3 6.0+£1.2
YCCF  372+2.8% 575434 62345  29.1+4.8% 0326£0.02"  8.7+1.0° 7.5£1.2 85.1£7.2 6.5+1.4%
CKCF  39.1+4.1°  57.0+4.8"  61.9+58°  31.0£54° 0.329+0.02®  8.5+1.3° 7.1£1.3 83.549.6 5.8+1.1¢
Means  36.4+4.1 557447  60.0£53  27.4+48  0330£0.02  82+l.1 7.2+1.3 83.849.2 6.4+1.4
Values are meantstandard deviation.
*7¢ The different letters of superscript within the column significantly differ (P<0.01).
sl e Flom yehdth Ui dE A duilsnel 5§ 4. nwef=xer 72 des™
FRAe 2] AAEE onldte o 3 It fogt el 23 AEE, s 9 d3e A3 F8
ol gle Aoz yehdeh daae 23 7t folg A} < Table 591, o] 5°] EAHEA AL Table 691 #|AI8HA
°]Z Kol YDCFZRE2 datalo] 714 1, YDYCZ ot AEEL YDYCEFo] 7FE =& 23rIE Holm,
o] dgto] 7P} & Ao YEhHThP<0.01). HE YCCFE§e] 7H Y& 37k JYediith. YDYCEH
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shtoltt. B A-g4teA s 918 wiAE Ax, Al 71918 A EA PEELS AT A4F gho] Ayt
PFe F34 £do] B A FE AL G2 Atsd ol 4t gEn 2 Blo® Ve, e SHA%
TAE 7H g e e kg Holm, vl BEA 9 & ] oA Apolrt de AL Z YERSTHP<0.05).
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< FoAIY A oAl e Bt FHET 27 Agske Ae onldth AEEY] A

Table 5. The combining abilities and mean values of livability, egg production and egg weight in Korean native commercial chicken
combinations
Survival rate Hen-day egg production Egg weight
Cross (Week 0~60) (Week 20~60) (Week 42)
?S?r‘; (?15% SCA®  Mean’ (CZE?) (?fmg SCA  Mean (C;E?) gfnf) SCA  Mean
YDYC 1.7 -1 8 8.7 -04 0.3 —45 —4.6 -1.0 —0.7 -1.7 —34
YDCK 1.7 37 —7.7 —23 —04 —0.3 —0.1 —0.8 -1.0 0.5 1.0 0.5
YDCF 1.7 —44 1.3 —14 -04 0.4 42 42 -1.0 12 —04 -0.2
YCCK -1 3.7 4 6.7 0.3 -0.3 43 43 —0.7 0.5 —0.5 —0.7
YCCF -1 —44 -13  —184 0.3 0.4 0.6 1.3 —0.7 1.2 1.6 2.1
CKCF 3.7 —44 7.4 6.7 -03 04 —45 —44 0.5 1.2 0 1.7

' GCA, general combining ability; 2 SCA, specific combining ability; 3 Mean; Mx)=GCA+GCA;+SCA,,.
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Table 6. The analysis of variance of combining abilities of livability, egg production and egg weight in Korean native commercial
chicken combinations

Livability Egg production Egg weight
df Mean square P-value Mean square P-value Mean square P-value
GCA' 3 54.814 0.34603 2.064 0.79334 4.9244 0.00258
SCA? 2 170.623 0.04702 38.432 0.00838 2.761 0.06572

' GCA, general combining ability, > SCA, specific combining ability.
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z3ke] 2Pt M fetdied, F 2 B 584 Atk sHAF L 6/ 29| 31254E o E WA TR
Fsdo] Eod 7190g Aot A EF AT B 60FH 7] AEE, AT, 2ALH, ¢, s 2 g
o] BAF Zho] dwtdsted o] Ak gtE &4 AA e AL AR, o] Aibed 2 AsYS BTk
w1, o] & ko] fofgt atolE Kol AUHA fd ZaEoh %H Az}, A Z3e] Hit BEELS 77.1+18.8%°] 1L, X
HIZ7H 4 &3 JAz & & YDYCEH| AEEo] 7HE %3, YCCFERS] A

itk YDYCEES] 7 ¢, YD YCAE 7t

d = 2 s
Boh 9 w5 4AE Holn g AEel glol o 5PARGA] 53 SAT: ATL 2 3 F
- 4 %3t 7

do| AL AlE It 232 EFAT oAl 23 7te] frolgh Atolzt i, A 713 YDYC
o] %—Zl gol A8 AFAl ALkE SlE Salord =3 Z3e] o] v 3o AREERT FAE o E e
o2 AtHEth dFo] 23S YCCFe =37t 7HE WehP<0.01). Hit 2AHIH L 121382592 23 7ke] A}
JcJﬂl YDYCS] Z37P7} 7P Wkt de] Aded ol gle Zo= Urhuth 2079 5E 60FE 7] A
S AEE 9 e g dnbE e el Bate] 542 z8to] i AANTEE 74.0£6.4%0]10 3, AR FE
%%EU A gEoh = vehva, JAstsE gk 3t 181.4+33.871 2 dAAEHES =5 ﬂoﬂ frolgh ol & B
o] fo4 zpo]E HATHP<0.01). FFL FHeo] e 3 ATHP<0.05). =3 = YDCF 2@ YCCKZge] ke A # o]
Az A A YR vie} o] A7k 4 g3t 714 =9k3, YDYC 2 CKCF zs;z}o] 7}%} wolon ol%
v o BrEY 37 93 71X e Jes A o] A& dnbdeern 54435 o) ve 2
o} o] dnkAdtes o CF2Fo] 71 E11, YDE O g e Ao Ueiyth bae 53 A1 EFA

%
Vg e Aoz Ve, 25 2 FIF Aol RANP005), YDYCET W
= Z

ol BEF A4 AL A% EF FA 1F wvix o] MAA g WA yEpuith A, Gz A ezt
3 Ald A3 PELS YDYCES o], A3 S YDCF Al B 23} 7t fo)dk xpo] S Holm(P<0.01), tH2HA L
2 YCCKZE§ o], %5 YCCFE$e] 7 973 Ao=w YDYCZEe] @zko] 71 A, W2t T/ YDCFZ3
ek o, o]E F YCCFER % YDYC, CKCFZE9H A o] 71 FAATE UlF dEe 23 1t Apelzt gllen,
& B Abehgo] F9] Axste] LA ALkl Tlafof WA YDCFER| 71 22 Aoz eyt 284
& zgow 47 %E} uhahA 1 W sE S vl R HA o7 At Y S uRo R HAo EF AgLRIE A%
o] EF HAEA TS AehEo] fslA AEEo] =& Al Atghgo] $48laA AEEC] ¥ YCCKE 4beh
YCCKZ3 *PEPEOl oA A o ® dHo] g &o] §FolHA Aoz o] F5dt YDCFEFHo|
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