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Production of Feather-Sexing Korean Native Commercial Chickens
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ABSTRACT The feather-sexing method is widely used commercially for chick sex identification. However, for feather-sexing
to be industrially practical, the early-feathering (EF) and late-feathering (LF) genes must existed within the foundation stock,
a suitable feather-sexing lines must be established, and the accuracy of sex identification by feather-sexing must be ensured.
Therefore, this study introduces the method of constructing the Korean native chickens (KNC) feather-sexing lines using EF
and LF genes and evaluates the effectiveness of feather sex determination on commercial chicks produced from the constructed
KNC lines. The results showed that both EF and LF chickens existed within the foundation stock, with the frequency of LF
genes ranging from 0 to 0.205. In feather-sexing line establishment, the paternal strain of the grandparent stock (GPS) was
fixed as EF (kk) for both sexes, while the maternal strain was composed of males with LF homozygotes (Z°Z%) and females
with EF (Z'W). Thus, in the parent stock (PS), male breeder had EF (Z"7") and female breeder had LF (ZW), resulting in
chicks produced from their crosses having LF (Z°Z") for males and EF (Z‘W) for females, allowing sex determination based
on feather development. Additionally, to evaluate the effectiveness of feather-sexing for the produced commercial chicks, a
study was conducted on 1,000 samples of the produced chicks to investigate the concordance between vent-sexing and
feather-sexing, showing a matching rate of 93.1%.

(Key words: Korean native commercial chickens, feather-sexing line construction, early-feathering, late-feathering)
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Early-Feathering Chick Late-Feathering Chick

Day old

S-days old

Fig. 1. Feather phenotypes of early- and late-feathering chicks. On day one, early-feathering chicks exhibit long primaries and coverts, with
a distinct difference in length between primaries and coverts. Late-feathering chicks have shorter primaries and coverts with similar lengths.
At 5 days old, the tail feathers of early-feathering chicks are long and distinct, whereas those of late-feathering chicks are short and unclear.
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Fig. 2. PCR results using the chicken K specific gene primers. M

represents the 100 bp size marker. Late-feathering (LF) chickens in 4, Ao e ApridEY 7ES A4
lanes 1, 3, 5, 7, and 9 demonstrate the presence of 230 bp K Holzle] g 7ML g mAE= ?_%AJ(ZKW)_O‘E 3}

specific gene products of the same size. No products are observed
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Fig. 3. Breeding system of line construction for the production of feather-sexing chicks. GPS; Grandparent stock, PS; Parent stock,
CC; Commercial chicks, EF; Early-feathering, LF; Late-feathering.
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Table 1. Distribution of late- and early-feathering chickens, and gene and genotype frequencies for K gene in feather-sexing founda-

tion stocks

No. chickens

Gene frequency Genotype frequency

Stocks  Tested chickens
Late-feathering Early-feathering K k KK Kk kk
A 830 100 730 0.062 0.938 0.004 0.116 0.880
B 1,220 321 899 0.142 0.858 0.020 0.244 0.736
C 1,128 415 713 0.205 0.795 0.042 0.326 0.632
D 2,470 0 2,470 0.000 1.000 0.000 0.000 1.000
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Table 2. The concordance rate of sex identification results between vent-sexing and feather-sexing method

Vent-sexing

Feather-sexing Matching rate b/w vent-

Farms .
Male Female Total Male Female Total and feather-sexing
G farm 99 101 200 82 118 200 91.5%
C farm 98 102 200 85 115 200 93.5%
K farm 98 102 200 86 114 200 94.0%
HH farm 98 102 200 83 117 200 92.5%
HR farm 98 102 200 86 114 200 94.0%
Total 491 509 1,000 422 578 1,000 93.1%




70

b
ol
2
e
ofN

93.1%7F LAkt o= A@A o2 Fag Zld 27t A
7] AyHleE tha WS A X 0 2 Kwon et al.(2021)°]
St AAANFor 24 294 BAY A
ARTE A F 14059 Wole] T Y EEA F
vk 721 @ 217 UEh 98.6%2] AHES HustdE

=
A&& Ueill= Zo] ofyth ol& 3 oAM= 2
o] eap7h AT & 9o, Zd oAM= 2] At
AT < lsom HA| JhAe Adakel e flo] o
& ol S A= FF5 Aol dad Aot
aRel= ETekar 2 HlaelA el 2tele thiE 25
g3 v TiAle] AE A e abw A vk Y
A7F A S % SA1] Ale 24 77 il

SR w3 9z tehb] wolch. A
Aol w92y 2943 B9 Y Felel 2ol S 4
Wahe W Fio] REd A5} tha glel A w54 )
AT 294 AR TRehe A5} B 2945 B
9] o] uhpoR A o] Yekxy] mFe] 2wy
29 e FHEst e Fasht

5 2

olgle] 4 7 whHo g 7Y 7hiHo] iAoz 7t
7 de] olgEa glrh ey Ag ghEe] A eR
A43E]7] QM= TA 712 AT W 29497 v
FRAZE E2Aeta, 2E el B e A AsS =
Agstedof stan, Zld FHE =] Wolelel A wEgo] Fg
slojof gt} wiehd B AFolMe ddE EFH Y
AEE A A A A AT 24 Y 249 F
AZA e 44 Wolel e Zd A wHe] RS
2NstAt sk AE AH e A 24 98 712 A
T2 294 A} e A EAEO] glglen, Tk
SAFAARe] HI=TE 0~0.205 F =R FHE AT Hole
ol AE 27 AAE S A3 AT AR AFA B A
o ok 28] 29K E 1Ak, B AT B
T BEATACZZNHE TR ATeR, Ry 294
Zm< =

R Ager 233k wekd] 27 FAE

F7E W@ es Hl o5 T

oz YA Yol 5L SRS HIA(ZL, IR
] =

= T
HRZWE T BE Wotele] Y FHEA s A

o
ox
N
>
i
Y

i
Y

ofN

i A g A o] b AR =E 2Akeh 23
&2 93.1%=E LFERETH
(AQle] : AREFHLH, A9iAE 24, 294,
)
AL AL
B =R w2254 20249 % sIAAUAY B
-9 IA (RS-2024-00424820)2] Ao & FPE| L

ORCID

Sea Hwan Sohn https://orcid.org/0000-0001-6735-9761
https://orcid.org/0000-0003-1416-0884
https://orcid.org/0000-0002-2548-8554
https://orcid.org/0009-0007-5295-0170
https://orcid.org/0009-0001-6704-4951

https://orcid.org/0009-0004-9559-8013

Eun Jung Cho
Seul Gy Lee
Junho Lee
Suyong Jang
Kwijoong Yong

REFERENCES

Aviagen Brand 2018 Feather sexing day-old chicks in the
hatchery. http://en.aviagen.com/assets/Tech_Center/BB_Re
sources_Tools/AA_How_Tos/AA-How-to-11-FeatherSex
DayOldChicks-EN-17.pdf. Accessed on Feb. 25, 2024.

Bacon LD, Smith E, Crittenden LB, Havenstein GB 1988
Association of the slow feathering (K) and an endogenous
viral (ev21) gene on the Z chromosome of chickens. Poult
Sci 67(2):191-197.

Bang MH, Cho EJ, Cho CY, Sohn SH 2018 Study on the
characteristics of feather developing pattern and morpho-
logy in early- and late-feathering Korean native chickens.
Kor J Poult Sci 45(3):155-165.

Bitgood JJ 1999 Linkage relationships of the Z-linked silver,
slow feathering, and pop-eye loci. Poult Sci 78(8):1100-1101.

Campo JL 1991 Use of the sex-linked barring (B) gene for
chick sexing on an eumelanotic columbian background.
Poult Sci 70(7):1469-1473.

Clinton M, Nandi S, Zhao D, Olson S, Peterson P, Burdon T,


http://en.aviagen.com/assets/Tech_Center/BB_Re

Sohn et al. : Production of a New Synthetic Korean Native Commercial Layer 71

McBride D 2016 Real-time sexing of chicken embryos and
compatibility with in ovo protocols. Sex Dev 10(4):210-216.
Dunnington EA, Siegel PB 1986 Sex-linked feathering alleles
(K, k+) in chickens of diverse genetic backgrounds. 1. Body
temperatures and body weights. Poult Sci 65(2):209-214.

Fotsa JC, Mérat P, Bordas A 2001 Effect of the slow (K) or
rapid (k+) feathering gene on body and feather growth and
fatness according to ambient temperature in a Leghorn x
brown egg type cross. Genet Sel Evol 33(6):659-670.

Galli R, Preusse G, Schnabel C, Bartels T, Cramer K,
Krautwald-Junghanns ME, Koch E, Steiner G 2018
Sexing of chicken eggs by fluorescence and Raman
spectroscopy through the shell membrane. PLOS ONE
13(2):e0192554.

Gawron MF, Smyth JR Jr 1980 The use of blue-splashed white
down in color sexing crosses. Poult Sci 59(11):2369-2372.

Iraqi F, Smith EJ 1995 A restriction enzyme map of the
sex-linked late-feathering locus of chickens. Poult Sci
74(9):1515-1519.

Jia N, Li B, Zhao Y, Fan, S, Zhu J, Wang H, Zhao W 2023
Exploratory study of sex identification for chicken embryos
based on blood vessel images and deep learning. Agriculture
13(8):1480.

Khosravinia H 2008 Effect of the slow (K) or rapid (kt)
feathering gene on growth performance and skeletal
dimensions of broiler chickens selected for cut up carcass
value. Res J Poult Sci 2(1):9-14.

Kim KG, Cho EJ, Choi ES, Kwon JH, Jung HC, Sohn SH
2019 Comparison of production performances between
early- and late-feathering chickens in parent stocks of
Korean native chicken. Kor J Poult Sci 46(4):279-286.

Kwon JH, Choi ES, Sohn SH 2021 Establishment of Korean
native chicken auto-sexing lines using sex-linked fea-
thering gene. Kor J Poult Sci 48(1):41-50.

Lowe PC, Garwood VA 1981 Independent effects of K and
k+ alleles and maternal origin on mortality and perfor-
mance of crossbred chickens. Poult Sci 60(6):1123-1126.

Lowe PC, Merkley JW 1986 Association of genotypes for
rate of feathering in broilers with production and carcass
composition traits: effect of genotypes, sex, and diet on
growth and feed conversion. Poult Sci 65(10):1853-1858.

Martin JH 1934 Review the ‘Sexing baby chicks by Masui

and Hashimoto’. Poult Sci 13(3):190.

Nahashon SN, Bartlett J, Smith EJ 2004 Effect of the
late-feathering or early-feathering genotypes on performance
and carcass traits of broiler chickens. Live Prod Sci
91(1):83-94.

O'Sullivan NP, Dunnington EA, Siegel PB 1991 Growth and
carcass characteristics of early- and late-feathering broilers
reared under different feeding. Poult Sci 70(6):1323-1332.

Siegel PB, Mueller CD, Craig JV 1957 Some phenotypic
differences among homozygous, heterozygous, and hemizy-
gous late feathering chicks. Poult Sci 36(2):232-239.

Sohn SH, Choi ES, Cho EJ, Kim BG 2021 Effects of early-
and late-feathering phenotypes on growth performance
and mortality in Korean native commercial chickens. Kor
J Poult Sci 48(4):177-184.

Sohn SH, Kim NY, Park DB, Song HR, Cho EJ, Choi SB,
Heo KN, Choi HC 2013 Influence of early- and
late-feathering phenotype on productive performance in
the feather-sexing strains of Korean Native Chicken. Kor
J Poult Sci 40(3):263-270.

Sohn SH, Park DB, Song HR, Cho EJ, Kang BS, Suh OS
2012 Genotype frequencies of the sex-linked feathering
and their phenotypes in domestic chicken breeds for the
establishment of auto-sexing strains. J Anim Sci Tech
54(4):1-10.

Somes RG 1969 Delayed feathering, a third allele at the K
locus of the domestic fowl. J Hered 60(5):281-286.
Somes RG 1970 The influence of the rate of feathering allele
K" on various quantitative traits in chickens. Poult Sci

49(5):1251-1256.

Warren DC 1976 Feather-sexing chicks. Poult Tribune
82(2):32-34.

Webster B, Hayes W, Pike TW 2015 Avian egg odour
encodes information on embryo sex, fertility and develop-
ment. PLOS ONE 10(1):e0116345.

Weissmann A, Reitemeier S, Hahn A, Gottschalk J, Einspanier
A 2013 Sexing domestic chicken before hatch: a new
method for in ovo gender identification. Theriogenology
80(3):199-205.

Received May. 6, 2024, Revised May. 20, 2024, Accepted
May. 21, 2024



