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ABSTRACT Chicken feathers could be classified into early-feathering (EF) and late-feathering (LF) depending on the
development and patterns of the wing and tail feathers. Currently, feather-sexing is a widely used chick sexing method in
the industry. This study was carried out to suggest the method of classifying of EF and LF chicks to establish auto-sexing
Korean native chicken (KNC) strains. The development and morphology of wing feathers and tail feathers in 856 KNCs from
hatching to 55-days old were analyzed to classify EF and LF chicks. We also performed PCR analysis using K-specific gene
primers to confirm the agreement between the phenotypes and genotypes of EF and LF chickens. In the results, the EF chicks
had long primaries and coverts, and there was a significant difference in length between primaries and coverts. The LF chicks
had shorter primaries and coverts than the EF chicks, and showed little difference in the length between primaries and coverts.
LF chicks could be classified into four groups: LF-Less, LF-Scant, LF-Equal and LF-Reverse according to their wing feather
patterns. EF chicks had 1.5 times longer primaries than LF chicks until they were 15-days old, but the lengths were almost
the same at 50-days old. The tail feathers of the EF chicks were apparent at 5-days old, but those of the LF chicks were
short and indefinite at that time. When EF and LF chicks were classified by the length of primaries being more or less than
9 mm, the classification accuracies for EF and LF chicks were 96.2% and 85.4%, respectively, compared to the PCR results.
In conclusion, juvenile EF and LF KNC showed distinct differences in feather development and morphology, and could be

easily distinguished at one day-old.

(Key words: Korean native chicken, early-feathering chick, late-feathering chick, feather classification, feather-sexing)
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5’ GGGGTCAGCATGTTTAAAGG 3’(forward) 2 5’TTGA-
GTCCCTAACGATTGCG 3’(reverse) 22 A28} th(Iraqi
and Smith, 1994). A2+ primerE ©]-8-3 PCR-2 TaKaRa
Taq™ kit(Takara, Kyoto, Japan)E AF&-3}%1 1, PCR WH3-&
< 10x buffer 2.5 L, dNTP 2 pL, Taq polymerase 2 L (0.5
unit/uL), primer 4 uL(5 pmol/uL), %3t genomic DNA 3 pL
(100 ng/uL) 2 ddH,0 11.5 pLE go] F&o] 25 L7} ¥ %=
= et PCR 5% ¥hg 2712 95T 587 WA
3L, 95T 127 ¥4, 56T 1% A, 72C 287 A Ash=
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ZZ¥ PCR A2 200 nguL® A #Fste] A79%
band®] 7ol whet 2947 vk S SISttt (Fig. 1).
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Table 1. The conformity between morphological feathering
classification and PCR analysis for the identification of early-
and late-feathering chicks

Feathering Phenotypic PCR Conformity
types analysis analysis (%)
Early feathering 744 746 99.7
Late feathering 112 110 98.2
Total 856 856 99.8(854/856)

(bp)

3000

1000

600

200

M 1 2 383 4 5 &6

7

13 14 15

8 9 10 11 12

Fig. 1. The results from polymerase chain reaction using the K-specific primer in chickens. M is the 100bp size marker. Lanes of
1, 3,5 7,9, 11, 13, and 15 are late-feathering chicks. Lanes of 2, 4, 6, 8, 10, 12, and 14 are early-feathering chicks.
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Fig. 2. Chicken wing feather; a) Photograph of chicken wing feathers and number of primaries. b) Diagram of chicken wing feather
structure based on the left figure.
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159

Fig. 3. The patterns of wing feather in early-feathering and late-feathering day-old chicks. EF-1 and EF-2 are early-feathering types,
and LF-Less, LF-Scant, LF-Equal and LF-Reverse are late-feathering types.

1-day
{mm) ity
13 = covert
9 | 8 8 8 7 8
Standards
LF-Less LF-Scant LF-Equal LF-Reverse
Early feathering Late feathering

Fig. 4. The diagram of wing feather types of early-feathering and late-feathering chicks at day-old. The diagram was based on the
length of second primary and it’s covert. LF-Less showed that both of the primaries and coverts were shorter than the early-feathering
chick’s. LF-Scant had almost no coverts. LF-Equal had the same length of primaries and coverts. LF-Reverse showed the coverts were

longer than the primaries.
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Fig. 5. The developmental patterns of wing feathers in early-feathering chicks (EF-1, EF-2) and late-feathering chicks (LF-Equal,

LF-Reverse, LF-Less, LF-Scant).
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Fig. 6. The length of primaries and coverts in early-feathering chicks (EF) and late-feathering chicks (LF-Less, LF-Scant, LF-Equal
and LF-Reverse) from one-day-old to 55-day-old.
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