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ABSTRACT Although feather-sexing using sex-linked genes related to feather development is a widely used chick sexing
method in the poultry industry, the feather-sexing method has yet to be used for Korean native chickens (KNCs). The purpose
of this study was to construct a KNC feather-sexing line using early-feathering (EF) and late-feathering (LF) genes for
industrial application. Using 557 reddish-brown KNCs as the basal flock, frequencies of the EF (k) and LF (K) genes were
estimated to be 0.814 and 0.186, respectively. This indicating that it would be feasible to construct a feather-sexing line using
this chicken group, and we accordingly constructed EF paternal and LF maternal lines. On the basis of test-cross for the
selection of LF homozygous (KK) males in the maternal line, we confirmed that three of 40 chickens were homozygous males.
The survival rate, body weight, days at first egg-laying, hen-day egg production, and egg weight were analyzed to compare
the production performance of EF and LF chickens. The results revealed that EF chickens were characterized by a superior
survival rate, whereas LF chickens were superior in terms of egg production rate. However, no differences between LF and
EF chickens were detected with respect to other production performance parameters. In addition, assessment of the fitness
of sexed chicks produced in the established KNC feather-sexing lines revealed that the accuracy of sexing was 98.6%.
Collectively, these findings indicate the feasibility of constructing effective KNC feather-sexing lines with potential industrial
application.

(Key words: Korean native chickens, feather-sexing, early-feathering, late-feathering, line establishment)
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Fig. 1. Wing feather pattern of early-feathering chick (a) and
late-feathering chick (b) at one-day old.
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Table 1. Distribution of early- and late-feathering chickens and genotype frequency of feathering gene in fundamental Korean native

chicken population

Male Female
Total number of chicks 143 414
i}slter?t())zlz)i No. of early-feathering chicks 88 341
No. of late-feathering chicks 55 73
KK 0.047
G Kk 0.338
fr:;f?g Kk 0.615
K- 0.176
k- 0.824
K 0.186
Gene frequency
k 0.814
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Table 2. Number of chicks with feathering patterns which produced from crossing between homozygous(KK) and heterozygous(Kk)
late-feathering paternal chickens and early-feathering(k) maternal chickens

EF progeny LF progeny
Crossings
3 Q Total 3 Q Total
Number of chicks
& Heterozygous LF(Z°Z) x Q@ EF(Z'W) 62 56 118 119 135 254
& Homozygous LE(Z*Z) x Q EF(Z'W) 0 0 0 24 24 48

EF; early-feathering chicken, LF; late-feathering chicken.



Kwon et al. : Establishment of KNC Auto-Sexing Lines Using Feathering Gene 45

-0 1=

93 g9l
o} vk A T AabsE S

1 A 4295
Table 32 25 2 4072 7HA ANEAES] &84S
W Aoz 2~14FE 7R

Flekate] 294 JRA Eok AEEo] Yot 5F3i Th(Harris et
al., 1984; Bacon et al., 1988; Smith and Fadly, 1994). ¥+
19 zRbgde mE nleie] fdasoly HAikee] ztol=
Rom, BrdedMr 24 A<} v JHA 3 A
=&9] Zol= ¢ttal 3k tHSome and Jakowski, 1974;
Lowe and Merkley, 1986). 3HA, st=Ajgie-2 tiido g 7l
g 2ol mhE AEEe] vl ATelx] B o] F 6077
7R AlE A 7|7k AR 249 WA A 1 RS

o] zjol= glthar 3F%al(Sohn et al., 2013), B FAol|A]

N EQ N

T 9 BT e fde] 294 Jdit JESo] 9
st ek thKim et al., 2019). o] ¢} o] IZEZFG
ol e zkgdo] Q&G nixe Gl dsire
27] v AHES AASk v whebA] JEES AE
o] AlFHEH o] FH G nX e Aoz A7ty
Aoz Alzdch

N
N
N,
i
[}
0,
N
o
2,
N,
.
=)
=)
o
ox,
N,
av)
r—i
4
P
__)‘.121
ofy
1o
_);(_1‘
o,

o

=]
AR, HH L B Al A 405778 A2 ALl 2
FolA Aol 7h gllth 2 A
© Gl gk HaoA Brdele] Z 254 7HA
53 Al vl whE A =8
X 3 (Dunnington and Siegel, 1986; Khosravinia, 2008) %t
W, g JHAY] A 9ol O itk Eil(Lowe
and Merkley, 1986; Merkley and Lowe, 1988; Nahashon et
al, 2000 % lom, A5 Y 2 1] o]
StheE Haux ItiO'Sullivan et al, 1991; Fotsa et al.,
2001). =rAlelEte] B, A F 0FE 7] B TRl
A 2573 ARA S v A 3E AlFe Abol= gle Ao

2 B3 3(Sohn et al., 2013), EF FANME ALS 7]

it e

[}

—_ =

Table 3. Survival rates of early-feathering (EF) and late-feathering (LF) Korean native chickens

Feathering types Growing period

Laying period Total period

(2~ 14wks) (15~40wks) (2~40wks)
%
EF chickens 100+0.0 97.7+1.3" 98.6+2.3"
LF chickens 99.240.4 94.143.2° 94.5+4.9°
*® Values (MeanstSD) with different superscript within the same column significantly differ (P<0.01).
Table 4. Body weights of early-feathering (EF) and late-feathering (LF) Korean native chickens
Sex Feathering types Hatching 10wks 20wks 30wks 40wks
g
EF 35.543.5 986.4+125.0 1,632.8+128.1 1,992.2+130.9 2,145.5¢115.3
Male LF 34.9+4.2 970.2+120.2 1,599.0+224.2 1,956.0+224.0 2,018.0+182.8
EF 34.3+3.4° 834.2+104.9 1,248.2£177.4 1,513.3+182.0 1,604.3£120.0°
Female LF 35.5+3.5° 803.3+109.1 1,263.3£172.2 1,448.0+171.5 1,534.5+115.0°

** Values (MeansSD) with different superscript within the same column significantly differ (P<0.05).
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Table S. Egg production performance of early-feathering (EF) and late-feathering (LF) Korean native chickens

Egg weight at

Hen-day egg production

Feathering types Age at first egg laying

150d 270d (20~ 40wks)
day g %
EF chickens 14040.2° 353422 52.0+4.4 35.6+12.5°
LF chickens 146£2.1° 35.142.9 51.244.1 44.1+10.9°

*® Values (Means+SD) with different superscript within the same column significantly differ (P<0.05).

Table 6. The incidence and frequency of offspring produced by parental mating combinations according to feathering type

Parental mating

Male progeny

Female progeny

No. of offspring

combinations EF LF EF LF
LFJ3 x LFQ 126 3 (4.9%) 58 (95.1%) 21 (32.3%) 44 (67.7%)
EFJd x EFQ 206 93 (100%) 0 (0%) 113 (100%) 0 (0%)
LFS3 x EFQ 141 19 (24.0%) 60 (76.0%) 32 (51.6%) 30 (48.4%)
EFd x LFQ 140 2 (2.7%) 74 (97.3%) 64 (100%) 0 (0%)

EF; carly feathering chicken, LF; late feathering chicken.
Bracket is distribution percentage of EF and LF in each sex.
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Fig. 2. The results of feathering types by polymerase chain
reaction using the specific primer of late-feathering gene. M:
100 bp size marker, Lane 1, 3, 5; early-feathering chicken (EF),
Lane 2, 4, 6; late-feathering chicken (LF)
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Table 7. Chi-square values and probabilities of fitness for expected and observed values in progenies which produced by crossing

of early-feathering chickens (EF) and late-feathering chickens (LF)

Parental mating Male progeny

Female progeny

combinations - o oF o *-values P-values

LF3 x LF¥ Observed 3 58 21 44 4.9108 0.1785
Expected 0 61 28 37

EFd' x EF¥ Observed 93 0 113 0 0.0000 1.0000
Expected 93 0 113 0

LF3' x EF¥ Observed 19 60 32 30 7.6982 0.0527
Expected 35 44 27 35

EFd' x LF¥ Observed 2 74 64 0 2.0267 0.3630
Expected 0 76 64 0
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