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ABSTRACT This study presents the production characteristics and physiological characteristics of five Korean native
chicken (KNC) breeds consisting of Hwanggalsack Jaeraejong (HJ), Korean Rhode Island Red (KR), Korean White Leghorn
(KL), Korean Brown Cornish (KC), and Korean Ogye (KO). We investigated their production performances, vitalities, and
stress responses. We measured the survival rate, body weight, age at first egg-laying, hen-day egg production, egg weight,
amount of telomeric DNA, heterophil-lymphocyte ratio (H/L ratio), and heat shock protein (HSP)-70, HSP-900. and HSP-90p
gene expression levels for 493 KNCs. The survival rate was highest in KR, and lowest in KO. Body weights were steadily
high in the order of KC, KR, HJ, KO and KL. Average hen-day egg production was highest in KL, and lowest in KC. While
the amount of telomeric DNA was highest in KR, and lowest in KC. Furthermore, both the H/L ratio and the HSP-90f gene
expression level were highest in KC, and lowest in KR. These results indicated that the KR breed was highly resistant to
stress, whereas KC was more susceptible to stress. Taken together, it is considered that with improvements the KC breed
would be more suited to be used as a Korean broiler breed while KL would be more appropriately used as a Korean layer
breed. In addition, it is considered that the KR breed is appropriate to be used as a maternal chicken breeder based on good
production capacity and excellent robustness, while the HJ breed is desirable to be improved as a high-quality Korean meat

breed based on its excellent meat quality.

(Key words: stress response, growth performance, laying performance, Korean native chicken breeds)
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sack Jaeragjong; ©|3} AP SAF)ol 1, QY EAF 4FFS
E22 =% (Korean Rhode Island Red), B2 1& % (Korean
White Leghorn), B2 A]&(Korean Brown Cornish) 2! 3=
2 Al(Korean Ogye)©|thKim et al., 2010; National Institute
of Animal Science, 2011; Kim et al., 2019a). ©|& 52 &
A F/EFHAAR R HE Foln, FAOS] IA|ESS
AA] 2=El el DAD-IS(Domestic Animal Diversity Information
System)°l] 5% o] tHFood and Agriculture Organization
of the United Nations, 2020). A} E2F 57152} 2 E2F
T 4FF] g I S v Ald ik A%
QAL FENGHAA Etele FAARATE A
Z5 o] S9ltKNational Institute of Animal Science, 1995,
1996, 1997, 1998, 2003, 2004, 2005, 2007, 2008, 2009,
2011). T3, SFANERS 5AZ tig AiE ik
o] W3} o] Kim et al.(2010)Z} Kim et al.(2019b)0] ©]&
A=nES FEsted Baugk vt ook gEo] 7] ESHE
o] &3] ArbsE o] et AEHS Al sk vhdet
W) 23 E Eo] Al =5 tH(Park et al., 2010; Hong et al.,
2012; Kang et al., 2012; Lee et al., 2013, 2014).

ETH A 546 digh @2 AT Baso Hls) o]
9 "oyt 2E# 2~ A, A9 2 A &
gell gk A= iAo ® mlgg A o2 vl A
o] AFET 2/hska Uth(Jung et al, 2009; Sohn et al.,
2014, 2015). Sl o] 2EFH 2 2H2 ALY Aslel
1A dlolBR Mg Al Sl AP FF
o] Hgsltt Hel 2EH A RS FJE=u Aol A
AT AR S 22 97 acld o&) AA dF=
Ak, L 7 24 Sl A FFolu AleH 2
A adle] wetA®E W ztelrb vk Baska 9l
(Soleimani et al., 2011; de Hass et al., 2013; Sohn et al.,
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Island Red) 1105(831, $79), E2Hal| 12E(Korean White
Leghomn) 759324, $%51), E2FYA|ZF(Korean Brown
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50%°l =2 wj7bx]e] Hit drR SAsch Aehs
(Hen-day egg production) 225# FE] 505714 vl F5
AR tie] AEFR TR AES Akt
b B BE FHo stk e Fgke A&t
G 3250wl Y 2kl Ahekek Al HAGE e
409 7hE R 2 Alte] FAE S5k, o]e
o=z Asketaih

}ﬂ

4) glzojof g2t 24
gl @2njo] §haF AL
A of el f gt 3
o]ttt Heol drw|o] ek FA2 E of Wi A
XE YA CE Cho et al.(2019)°] AAIEH FFH TR AY
(Fluorescence in situ Hybridization)Z} &
A2 & vzl FE-E propidium iodide solution(Sigma Chem.,
St Louis, MO, USA)©.2 <lalals, 2= mhgole] e}
Rz &3 v (Model AX-70, Olympus, Tokyo, Japan)<
o]-gste] 717] Feje] &S wEet £ A H 100709] =
YAg 7}vlgModel DP-70, Olympus, Tokyo, Japan)Z 2
Jalgith &gk BELS o|n]A| FA] & 73 (MetaMorph®,
UIC, Pennsylvania, USA)& ©]|-&3o] €l2njoje] gi-g =

gskaL A8

5) Heterophil-Lymphocyte H|& &4

7WA1 €] heterophil-lymphocyte2] H]-&(H/L ratio) =74 = ¢
g FE AL 2577 3AE JHAEY] E ) HES
AZE oz 8451, #2412 Jeong et al.(2020)°] A|A]
gk W FdeAl sk AMelE EE2 25% Giemsa
stain solution(Sigma Chem., St Louis, MO, USA)S.2 44
3t & 337 (Model BX-50, Olympus, Tokyo, Japan)S:
o]-g-5te] 9] HA T heterophilZ} lymphocyte 5 =7 3}
A THobj. x40).

REA g 24

¥ cDNAE & é%}oﬂr/} HSPs E—@] & HSP-70, HSP-90a 3!
HSP-90f S-S tldo = ol Id &8 A3t &
E20] ALE-3 primerse} Real-time PCR-S ©]-8-3F Q-PCR]
HHS Jeong et al.(2020)9] I FLsAl A3

HSPs9] Tm#k nghtCyclerB) 480 software v1.5(Roche Diag-

nostics, GmbH, Mannheim, Germany)E ©|-8&3lo] £23}11,
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Zy fAxES] ghE HwF g2 Livak and Schmittgen
(2001)°] A|AJEF 2744 Wi o 7 B9t}

Aee X3S 2% BAsEE 220 &% HL

ratio 31 HSPs #22} k@ &2] gl et 571 £4& SAS

EA 3 71R(SAS Institute Inc., Cary, NC, USA)2] ANOVA

o]-g-3to] FF 3t Afolol] thdt ol d= 7,37250}
Ak S a0 FF 3t frel g Abolrt 1 E wele

o 31712 2] Tukey’s HSD procedurei W BHEHE 7L1-.4

freld& A3tk

procedure S

2ot o oF

1. AAHSE

1) d&E

A EFE sEZ Ut 607 7HA] 2] HiAPEEL
Table 132} 2t} E3, EF F AE=ES {4710~ 129),
AR (13~205) 2 AH7)21~605) = FE3le] 713HE
AYEE YIS Fig 1ol AASISITE 24 23, FA18 ES
o 5ETY HAAEEL 95% FER ¥l B AES
g5 Holx, FF 3 Aole A9 gle 3o Ytk 1
2 71708 AEEC oA oAz 54371 3 A
of FuiH oz v AEES Ho|x, EFFAYAIFC] Ateh
7] B 7Y B AEES YERIIh R ETHY] &
471 2 AR e A5 712 AFET A9 fAE
3 AFES Holu 3 om(Kang et al, 1997; Kim et al.,
1998; Kim et al., 2014), ©]15 Z 3= 2D EZmYAF
2 B AT ATEY thah g AYEES Husta 9l
(Han, 1996; Kim et al., 2019a). ©]/¢2] A3}E52 F33t o,
Lo Ale] SAlY] AELI BRI AR Ady] Y=
ol tha Az A AYsta, EAREE EAY1EF
2 A AT 3 o] A-gE YEEo] e A

gl

FEow nyucta Bekd
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RES SEE B0 W, 879, 2079 2 w074
& AlF= Table 200 AABIA L, TAAFE 507774

F5H AT W3l S Fig 20l YERAATE 4 A3,
A AR 713t et FF 3 AT freldh Aol Bile

Bl(P<0.01), EFzUAF0] BE FeolA THE FE Y]
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Table 1. Survival rate and egg production performance of the 5 Korean native chicken breed

Breeds Survival rate (%)

Age at first egg

Ave. hen-day egg

production from 22 to Feg weight

laying (d) 50 wks (%) at 32 wks (g)
Korean Rhode Island Red 99.0£0.0 127.92.7° 60.7+11.4° 56.7+3.6™
Korean White Leghorn 96.5+3.8 120.0+1.8¢ 74.8+12.6" 59.344.2°
Korean Ogye 91.1+7.8 127.582.4° 36.4+10.7° 48.2+3.7°
Korean Brown Cornish 93.0+8.4 143.145.3° 9.9+5.8¢ 55.3%5.8
Hwanggalsaek Jaeragjong 95.1£3.1 122.343.6° 41.8+15.1° 50.3+2.8°
Means 94.9453 128.649.0 44.7424.8 54.5+5.4

Values are meantstandard deviation.

The different superscripts within column significantly differ (P<0.05).
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Fig. 1. Survival rates at brooding, growing and laying period
in the 5 Korean native chicken breeds.
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Table 2. Body weights at hatching, 8, 20 and 40 wks in the 5 Korean native chicken breeds

Hatching 8 wks 20 wks 40 wks
Breeds
3 $ ) % 3 ¢ 3 +

Kor. Rhode ab b . b b b b b
land Red 403+2.5%  39.743.1 633.0£123.0°  628.9+75.8 2,091.54192.2% 1,773.2+148.0° 2,841.3£232.7° 2,099.1+178.2
Kor. White be b be ¢ 4 d ¢ d
Leghom 38.843.0 38.743.2 667.8488.1°  554.4+67.4 1,621.24169.0°  1,465.9+126.1¢  2,092.1+126.2° 1,713.4+148.2
Kor. Ogye 35.642.6°  34.242.3° 645.5+744%  566.6+70.6° 1,752.0£151.89 1,453.1+183.9  2,171.9£158.4° 1,779.9+186.3¢
Kor. Brown a a a a a a a o

Comish 4214328 414424 1,5232+132.6° 1,323.54176.4°  3,749.6+338.8" 2,888.54208.6"  4,565.3+424.4* 3,348.04372.9
H Isack

WANBEASACK 301405 35443.0°  712.9483.0°  585.14114.0°  1,859.7+187.1° 1,600.04200.0° 2,244.4+178.5° 1,915.24216.9°
Jaeraejong

Means 389436  38.1£3.9 872.8+383.3  750.6£3253  2,335.04866.2 1,884.8+571.4  2,773.049312 2,218.2+642.4

Values are meantstandard deviation.
The different superscripts within column significantly differ (P<0.01).
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Fig. 2. Change in body weights from hatching to 50 wks in the
5 Korean native chicken breeds.

o] F58 14 140] o= F = o] FAH S AlAKSH
th o]& FF9] Aol gt ojd AT AAES A EW
A AEel A 8F AFE 551 g 205 AT 1,410
g(Sang et al., 2003; Kim et al., 2012), E&Z|2&F2] 85+
A FL 540~650 g, 2052 1,490~1,610 go] I(Kim et al.,
2014, 2015), EXREZEL 85 652 g, 207 1,766 g & B
113}F3L AthKang et al., 1997). 3, =1 QA= 85l 4=
Z1S 659 g, YA 588 go| A(Han, 1996), EZTYAF
879t 2072 A AT 1,475 g¥ 3,798 go|H, AL
1,293 g 2,704 g& 2 ® 13} THKim et al., 2019a). ©] 2]
o AEe B AT A} A9 dA|HE ol s,
ol BHuEd Hlg] thh B AFS Holed, ol 2 A
Tol] ZAE EFHEC] 1992d 9 ol A&7 A
o] Axg Adr)

3

ATy

3) A2Hse

it

=0
H WA A shdgo] tha mE 22kd3 S Ho|u), A A+
x| FE 2EFd Hlg) B A et ESEE
2 AYFEEL 145~156Y, EF
o

Kim et al., 2015). o= A" Sl Aol 2 AR
317 o] zjolof] 7]9" Ao R ALRELY, Ak T ik
A &2 A whet JRA 02 uid A7) 7} e 5
NWeEE 2255EH 5077 71
W Ak o] FEgo A ERY 1EF0] 748%, EFR
3£0] 60.7%, M FLE0] 41.8%, AT 36.4%, E
ZEFUAIF0] 9.9% wo & YEh) % 3t xjolr) vl$- 2
Al Yttt olelgt ztol= F5 1t 304 548 Aol 7]
o1gk Ao 7 AR HT) Fig 3& o9 Atdzxlog &3
H O IZAES B 0EFo] 2657l 91%, EARE
Zo] 3257 ol 79%, ANl 2757l 62%, = A
7} 2657 ol 52%, ERFLUAZ0] 28FH ] 21%S LIERY
o8 fEE EFE0] 26~285% ) FHuAEHES B3
o, ERREF JUdoz =2 325 d 935 Y
Wit E=3h tite] 550 93 o] F atdhge] 34
gt a5 Holthr} 4678 o] & A Ao R kgl At
Yehf e, ol 22 2kg Al7o w2 Adz 29l
7108 Aoz AlgHn) ol FFEL AtdEd g o
A AT AHREE B Ao} A dAHE Fioz
Aol 47| Tt wE) tha AbgEe] Aol Holu, &
T JhehsE o] EAL A9 fAakgh o2 YENGTHKIm
et al., 2010; Kim et al., 2019a). 5 Y52 32539 W &
A Aol Abehet AlF MAlol Uig HEpoz BT
T 9 EFZ=Fo] T2 FFo B8] felskAl =3k, ¢
oA} A BEFe Algte] Fuld oz gA YERTh
(P<0.01). ¥ &5 =g o|d A7 AIAE(Kim et al,
2010; Kim et al., 2019a)3} A o] fAke ebo = Exly
T AR 52 WS & 30 dEFeR 54
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Fig. 3. Egg production curve of the 5 Korean native chicken
breeds from first egg laying to 58 wks.
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& AAete o2 A Fgo] e ujet 22n
o] Aol oA drt. 1ev dznjoje] 5 F
b

=
SEE oo ke 295 o8 9B Ve 2

(¢]

Table 3. The relative amount of telomeric DNA (%) and telomere

21241 thRichter and Proctor, 2007; Sanders and Newman,
2013). ol oAM= dErlole] 115 See 5 2 AS
I 22 {34 aQlol| mhE I Tt ol g} ALS BT
2o oe] 344 8Rlo oM E B Je e Ao
2 B35 3 ItKSohn and Subramani, 2014; Sohn et al.,
2015; Cho et al., 2016). 53] L= ALSo|L} Fof A3z}
2 oA 2~EY A aQ1ES a0l &S A5
A= Aoz d#HA AthBeloor et al., 2010; Sohn et
al, 2012). @=Znjoje] o} 25 H=E HAe] Y™

A= B 2B A b R ] BA 2 Fskls

) TAE 55FS] BETH T BEHRESC] /MY 5 &
& Yehloa, EFmYAFe] 7P A2 g Bl o

21k dznjojo] Aats Y& 2 W H o] yeht=d],
TAE FTE T BEFRETY ATE0] 7MY B3aAL E

ZAYAFo] 7P Eoith mEp daznjo] B4 Ans

2) Z=4 Heterophil-Lymphocyte H|g &4
EZY 555 g 2EY A WS HEE vlw B4
7] 915t Al A EL Ao ZXE H/L ratios 43}
3, 3 BA A3E Table 40 AASHATh 4 2

H/L ratio 32 FFE 1 F2lg Aol & B2 (P<0.01),

N
o

i

T =
TAE FF 5 BEFFUAIFO] 7H E=%t1, ERREF0]
717 A e HL ratios S8l glo] Al A}

=

24 ~Ey 2~ ¥ FA| F shE 9 W heterophil?}
lymphocyte®] H]&2 UEh= Zoth dubH o g Al
o)A ~EH2E 715t W @A W heterophil®] = F

shortening ratio in the 5 Korean native chicken breeds

Breeds 12 wks (A) 45 wks (B) Telomere shortening ratio”
Korean Rhode Island Red 2.86+0.13" 1.65+£0.07* 4231
Korean White Leghorn 2.83+0.13% 1.65+£0.07* 41.70
Korean Ogye 2.7240.15° 1.60+0.09® 41.18
Korean Brown Cornish 2.73+0.16° 1.51+0.12° 44.69
Hwanggalsack Jaeraejong 2.78+0.13% 1.57+0.10% 4353
Means 2.79+0.14 1.60+0.09 42.68+1.42

" Telomere shortening ratio (%) = (A — B) / A x 100.
Values are meantstandard deviation.
The different superscripts within column significantly differ (P<0.01).
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Table 4. The heterophil-lymphocyte ratio of the 5 Korean native
chicken breeds

Number of

Breeds samples H/L ratio

Korean Rhode Island Red 85 0.18+0.21°
Korean White Leghorn 51 0.21+0.17*
Korean Ogye 43 0.300.17%
Korean Brown Cornish 87 0.40+0.21°
Hwanggalsaek Jaeraejong 90 0.25+0.22"
Means 356 0.23+0.20

Values are meantstandard deviation.
The different superscripts within column significantly differ
(P<0.01).

7¥ekal, ¥FA lymphocyte®] & #Aadtha e ot
(Gross and Siegel 1983; Gross 1989; McFarlane and Curtis
1989). H/L ratio®] #21-2 Sol] 1A corticosterone2| &t
2 H-X(Mashaly et al, 1984; Vleck et al., 2000)2} T &0 7}
2 dy] o] 5= ~EH A E;qo]pﬂ Lo} ALY e
ZE# 2 99lo] &9 A2 75 H/L ratio #k©]
7}k A (Campo et al, 2007; Cotter, 2015), &<
Fej e} 22 Al3)A ~E# A 29% H/L ratio®l]
Xtha B 03] 2 ™(Jeong et al., 2020), SHFSHA]
o] gl Az SEANAEE THAAIA HIL ratio #to] o
st thar st tHZulkifli et al., 2000). wakA 2 A
I} H/L ratio 3k 7RA1S] ~EHY A ¥kS HEg 73]

}_?!__
A3 =
53 ALS:
g

ks
o]
5

mﬁ B ol 0.8, r}01
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A whgl, ERR=Fo] AEd 2ol EASIT
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3) E3Y HSPs

SAR waE 24

EZY 5ZF g 2Edg A WS AEE Ay}
HSP-70, HSP-90a 2 HSP-90p A7} &g ¥Asa,

ole] A¥}Z Table 590 AASFAT. &4 23, HSP-908

Az g TE 7 89 £ HYo}(P<0.01)

HSP-70 2 HSP-9002] A7} 2& &0 3 7+ zlo]7} ¢l

= Ao w vehith HSP-90p 474} t'e‘fﬂ &9 A5, 3214
H&l 2

>
2
ll

g

TE FEE0 ERAREF

Ekon, 53] EATUAIFY] E%?agﬂ 7P #=3kth HSPs
= ¢ 2Edzd ghgate] A EE So] Tt oA
ZEAE WE A2 5 HSPsEo] 4 AT St
Agsto] AEE Hoshs 9adS stug fA S0 1e &~
Efzd =ZEH o] Ty o] F78HA ErKLindquist,

1986; Schlesinger, 1986). 52| 4%, & ~EZ ATk oy
2} o 2~EY a2 o =EH%lS W= HSPso] 'Hd
&2 A5t n BuskithZulkifli et al., 2002; Beloor et
al., 2010; Sohn et al., 2012). HSP-90aS} HSP-9052] 73-%-, 2
Z223 g 2FAE 1 7% 9o tha t2d
gt Aoz dHA e, 2/ HSP-90s=
Efs w A ol HA v widolgta stla
(Meng et al., 1993), 2] 7 $-ol|= oJ&] HSPT & HSP-70
o] 4 £Ed 2ol 7P VIZSHA whggtta Baghk vk

(Zulkifli et al., 2002; Soleimani et al., 2011), Z~E# =24 A}

g 2~

Table 5. Gene expression levels of HSPs in the 5 Korean native chicken breeds

HSP-70 HSP-900. HSP-908
Breeds
ACt 2 e ACt 2 e ACt 2 aee
Korean Rhode Island Red —1.40£1.59 1.30 24.49+14.57 1 1.1743.88° 1
Korean White Leghorn —1.02+0.99 1 20.21+£11.65 19.43 —0.20+3.99® 2.58
Korean Ogye —2.7842.99 3.39 20.36+11.70 17.51 —0.40£3.69® 2.97
Korean Brown Cornish —1.15£1.00 1.09 21.20+12.39 9.78 —1.53+2.18° 6.50
Hwanggalsack Jaeraejong —3.05+2.48 4.08 20.12+12.33 20.68 0.09+2.68% 2.11
Means —1.88+1.98 21.23+12.56 —0.24+3.24

Values are meantstandard deviation.

The different superscripts within column significantly differ (P<0.01).
ACt values which are equal to the difference in threshold cycles for target and internal control gene.

27AACt

values which indicate the fold change in gene expression relative to the control.
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2 Whe Fmo] vl ATollA I Eataetdela] B
sta e BEFTH 5FF 1271500 tg HSPs TE& 4
A, BEAFUAFe] Tl o] 7Pt wska, A 9
EXAZEZo] W go] Ao s Wedrh= H3(Sohn et

ZA}o|t}, u}
o FAE E
Rl e s

F S5 AgEHS Ao BEEEAEA ANS
918 712 FoR Nude] gAsa, EAEIEEe
WA we Awa g vEe R EEUeden) A4S 9
@712 Fow §4%0] YT Ao ARt B3
2ES) AY, Be AR ~EHs A HET VY

o 1T
&0 §do] $8lth= Ha(Park et al, 2011; Jin et al.,
2017) 52 EUE o= APds}t @ 1554y FTo=2
Sk 2ol vhekAsitin Az

H 2
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Y 15F, BEFAIYAIZ D Shar el gk itk 54
2 A EAS AAstaat o]59 Aiksd, A 9
Z2E# A kg F =2 AuEgith B4 o R & 4935
£ A8k, Aibeg el HotE g8l AEE, Ale 24
g, ARE 9 4s 2RI, A 2 AEd s vk
P25 Sl fste] "H=Znlo] &, heterophil-

lymphocyte B, HSP-70, HSP-90a % HSP-90f A1 &
&= TAGIT A9 A BEE2 EHRET] 9%
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