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Abstract

The study was conducted to evaluate the growth performance, viability, and uniformity of
female crossbred Korean native chickens (KNC) for the first twelve weeks after hatching.
Six crossbreed lines of chickens (1B, 2B, 3B, 4B, 5B, and 6B) bred from 1 paternal line and
6 maternal lines of KNC were compared in this study. Sixty newly hatched 1-day old chicks
from each crossbreed, for a total of 360 chickens, were allocated into 6 replicates (10 birds
per replicate) in a complete randomized design. Experimental diets used in this study
consisted of 3 phases: 1) week 0 to 5, crude protein 20.3% and metabolizable energy 3,059
kecal/kg; 2) week S to 8, crude protein 18.6% and metabolizable energy 3,123 kcal/kg; and
3) week 8 to 12, crude protein 16.7% and metabolizable energy 3,187 kcal/kg. Body weight
and feed intake were measured bi-weekly during the experiment. The 4B crossbreed had a
higher body weight, average daily gain, and average daily feed intake on week 12 (p <0.05)
than the other groups. The 4B crossbreed had a lower (p < 0.05) uniformity during weeks
10 to 12 than crossbreeds 1B and 5B. However, a lower viability was observed (p > 0.05) in
4B in weeks 2 to 12 than those in the other groups. Results of the current study indicate that
the 4B crossbreed had a higher growth performance in week 12 but had a lower viability for
weeks 2 to 12 than the other crossbreeds.

Keywords: body weight, crossbreed, Korean native chickens, uniformity, viability

Introduction

-5 F A (Free Trade Agreement) 2} A AlF< 7] World Trade Organization) = {13+ <=
A o= gho] ARt SA4tEe] U & thd A=A SAFs7He AR F717Ex] 284t
ojglzol Al it} E3t Y H SAE2 AU S4E Bt 7HA G ofu et A A
AP Elo] Sl AL & AEA S4Fs7HES] of#R2 BS 7t 2 A0 & dS ) 7t
O 2 THA|A5o] Frtetel et SAtE-2 A )l A mjglof| A Qb Fd o] BHAF H el
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AlF Lo = A0 AH| Hjfo] A& 0 = Folx| 1 Qli= Aotk U] ETHS =Y A= th=2A 2bE s}
H Fo|2 St AR|RFE O] A5 Q7 Q1= A 0 7 A It Ryu and Song, 1999; Ahn and Park, 2002).
AE 9, M v AR 2 F 28ode EYE SAET=0.8- 1.2kg AF0] 7] 9] EFHoOl oF
32Q10] Zu|2 A= 8 &= glo] 4H|R] 7| S EE FE A2 4 9l 202 ZALE|QTHNIAS, 2008). AHAE]
FE ARG G2 WAR 24 bl A 2]53Ee] /498 7F] A1 QLo WK (Cho et al., 2007), AIF 2 2E 53l W
2] 5t Ao} HiH o EFHL = S5A4tstlo) HEH 5A1 52 8|53 A=t ZH2]of| thefet AlFo] HEE]
FTom (NIAS 2008), 0| dEl f-opn] e At} 14t 4B - inosine-5’-monophosphate 2} glutamic acid= &
o] ?Ff-5kal Qlo] Sdxt Fn|7F EJE SA|of HISto] AB[AFe] AS k7t &2 2 0 2 motElth(Ahn and Park,

H
2002; Choe et al., 2010). Z12v EFEH2] A% L= L9 SA of Hlsto] AA5HA WFom(16 - 2075, 1.5 -
2.0 kg vs. 302, 1.65 £ 0.05 kg), Al HEL o] Fof 2|1 9l ot AlE &5 o] 3ot H#| ¢d2 At 7t
2|1 QlE}(Kang etal., 1997a; Yoo et al., 2015; Shin et al., 2017).
b 2 A7E EFH A 174150 2A 67415 S 2 3 67112] wHl 292 o]-§-5to] wHfj et 1he] A4t
4] F7rel, =Wl EFH Ao 43S fIet 7|2 AR 2 ARESH flsto] 3= Qi

—

ot

Materials and Methods

2 AR gty B892 993 Ao (CNU-00613)0l oJs AER & 4=3) =] Qi 2 A o] FA|H
gro] AteFe H sty & AR ] A wsoy, FEo] de] 9 HF2 2 st 5 EA -2 YY) o] A4
= ok, 5 lS okt

SASED A4 U A= 0 H|A|(Animals, housing, experimental design and diets)
AN A H TAFEL AT EEH, TEEE Aol At 5 AS SA BA 1415, &=
Z3H(1B, 2B, 3B, 4B, 5B, 6B) AHL 77+ 6044 Alsto] & 36042 0]-8619]
25tA L, HHET 1074 YA ASE 71522 47 dofulz] sttt
7t ttery cage (76 x 61 x 46 cm)°l| A A @S 535} T. Battery caged 5
to] Argatdom, AE7|7HE3t Almet B8 A2 o] e S ohlet M52 Kot &
452 o, AEFEE 25 Luxs FAISIAT AlALY] 2= Ko & 1 FY Fehe 32
+2CE RAGHEoH, o] % 17U FU3TCH 225 sHote] 5T REE=20+2CE FAGIAH St 159
65 + 5%, O] T2 60 + 5% S FAoHA Tt
ARS A At Fo] FHiE SHTEARFE(NIAS, 2012) 2] F8-84] AFoF B0 w2t viglstict. gt
THEALG B A AR Lt FHE 9150] 884 AFRE S Z7](CP 20.0%, ME 3,050 keal/kg), %171
(CP 18.0%, ME 3,100 kcal/kg), T71(CP 16.0%, ME 3,100 keal/kg) = W11, ZHA] vig AJAtsto] o]- 8619t Table 1).

A

‘ill‘

= L Uck=H|2F(Body weight and average daily gain)
As D dGTAZFE Fot & 125712 25 THEH 02 @4 8Aof| AbR Fo1 8 SHotal 27 104]of] 7AAE =
=Asheet.

QU ckAL2 M 3| 2F(Average daily feed intake)
ARAFHFE Alm Gl A AlR JEE S0to] 1257 25 THA 2 2 Aikstenh
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Table 1. Composition of the experimental diet for female crossbreed Korean native chickens 12-week after hatching

(g/kg, as-fed basis).

Item Dietary treatment

Ingredients (%) 0 -5 weeks 5 - 8 weeks 8 - 12 weeks
Corn 60.35 65.30 70.40
Wheat bean 1.00 1.50 2.00
Soybean meal 32.50 26.90 21.10
Corn gluten meal 1.00 1.50 2.00
Soybean oil 1.50 1.50 1.50
Dicalcium phosphate 1.50 1.30 1.10
Limestone 1.10 10.5 1.00
Salt 0.25 0.25 0.25
L-lysine 0.05 0.05 0.05
DL-methionine 0.20 0.15 0.10
Vitamin-mineral premix” 0.50 0.50 0.50
Antibiotics 0.05 - -

Calculated nutrient contents
ME (kcal/kg) 3,059 3,123 3,187
CP (%) 20.3 18.6 16.7
Lysine (%) 1.11 0.98 0.84
Methionine + Cystine (%) 0.79 0.71 0.63

“Vitamin and mineral mixture provided the following nutrients per kg of diet: vitamin A, 24,000 IU; vitamin D3, 6,000 IU; vitamin
E, 30 IU; vitamin K, 4 mg; thiamin, 4 mg; riboflavin, 12 mg; pyridoxine, 4 mg; folacine, 2 mg; biotin, 0.03 mg; vitamin B8 0.06
mg; niacin, 90 mg; pantothenic acid, 30 mg; Fe, 80 mg (as FeSO, - H,0); Zn, 80 mg (as ZnSO, - H,O); Mn, 80 mg (as MnSO, -
H,0); Co, 0.5 mg (as CoSO; - H,0); Cu, 10 mg (as CuSO4 - HyO); Se, 0.2 mg (as Na,SeOs); I, 0.9 mg (as Ca(10s) - 2H,0).

A& 28 (Feed conversion ratio)

A2 8 Fee Bot 5 nFYA ) 07 71 0 2 AR AHTES A0 = o] Atsllth

S4&(Viability)

SJEL WEHE AFTFE VISR 2725 A 07 AR AES ] HlE(%)ye EAISHIT
o+ = (Uniformity)
A5 A EE 1258 2SS WEAFCV, %)= Yt Ao 54342 oh2at Lot
e (o) EFAR
AEAT (%) =—gg57 <100

E7| & M (Statistical analyses)
WEjRE EXGo] AE, A=A AleAH S

IL, USA)2] GLM program (General Linear Model, one-way ANOVA procedure)= ©]

, AbR 8 8o gt 2492 SPSS 22.0 (SPSS Inc., Chicago,
Joto] 4519 0™, battery

cages A G9I= ALIstATE 2+ A 2] #71] 3 F1S Duncan®] thE A4S 0]-8-51%.0 1, 95% Al =40
A fel4e B,
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Results

#|=(Body weight)

Table 2+= 67F2] W Hl Zgof k2 12527t Al Fofl ek Atoltt. 105782 Al Qlgh BEFZl(0 - 1257) AA
v 22} Abo] AlF-2 F-2l5HAl(p < 0.05) 35T Wl 4B7F A A F0] 7Y =2 H(p < 0.05), 457
21 6ol WHIR T 1B7} 7P =-2(p < 0.05) AlF-S Bt 8578 1181 1257 WH X3 4B+ THA] 52
&S ol 7P =2(p < 0.05) AlF= Elvh wal| 23 2B= thE wHf 2t B ey B2 A5 B3l o,

81259, 457 191 1273 713 R (p < 0.05) A5 Bt

O

o
qm ox W Rl

Table 2. Body weight of female crossbreed Korean native chickens for 12-week after hatching.

Item 1B 2B 3B 4B 5B 6B SEM” p-value
Body weight (g)

Week 0 40.0c 39.8¢c 39.3bc 40.4c 37.4a 38.3ab 0.223 <0.001
Week 2 175.9bc 164.2a 185.7cd 173.2ab 188.0d 177.1bc 1.899 0.001
Week 4 524.7¢ 471.1a 494.7ab 481.3a 513.1bc 490.6ab 4.471 0.001
Week 6 894.9¢ 833.2ab 819.0a 873.9bc 833.4ab 853.5abc 7.238 0.012
Week 8 1,344.8b 1,275.1a 1,278.8a 1,347.2b 1,311.0ab 1,257.6a 9.449 0.010
Week 10 1,676.8 1,614.1 1,717.3 1,714.3 1,695.3 1,646.5 13.908 0.212
Week 12 2,075.9ab 2,002.4a 2,134.3b 2,167.4b 2,083.8ab 2,024.3a 15.284 0.006

“Standard error of the mean.
a - d: Mean values in the same row with different superscripts are statistically different.

k= 3|2k (Average daily gain)

Table 3+= 67}2] W H Zotof| hE 125Xt YFSA ol et Axfolo}, WHiZ G Ato] d5A|
@2 - 125)°] AA 212 2 2(p <0.05) HolstAth 258 wWHl 23 5B 7H E-2(p < 0.05) LA
th. o] % 451, 6577, 8577 12| 10577 °= 1B, 4B, 5B 12|11 3BV} =2HH 0 2 71 E-2(p < 0.05) U
A& Bt 125 F o= w2 4B7 M =2(p < 0.05) 21 2 YEFH AT 457F7HA] wE2¢ 2B, 3B 1
2|11 4B H| A Y-2(p<0.05) YGFAFES KA. oH, 853 T2 125 ofl Wl 2 6B7F 71 W (p <0.05)

522 Bt

»

%7

O
FeH

oN ¥ N

l

Table 3. Average daily gain of female crossbreed Korean native chickens for 12-week after hatching.

Item 1B 2B 3B 4B 5B 6B SEM* p-value
Average daily gain (g/d)

Week 2 9.71bc 8.89a 10.45¢cd 9.48ab 10.76d 9.91bc 0.140 <0.001
Week 4 2491b 21.92a 22.07a 22.01a 23.23a 22.39a 0.249 <0.001
Week 6 26.45bc 25.86b 23.16a 28.04c 22.88a 25.92b 0.385 <0.001
Week 8 32.14bc 31.56b 32.84bc 33.81bc 34.11c 28.86a 0.380 <0.001
Week 10 23.71a 24.22a 31.32b 26.22a 27.45ab 27.78ab 0.694 0.010
Week 12 28.51a 27.74a 29.79ab 32.36ab 27.75a 26.98a 0.550 0.045
Week 12 2,075.9ab 2,002.4a 2,134.3b 2,167.4b 2,083.8ab 2,024.3a 15.284 0.006

“Standard error of the mean.
a - d: Mean values in the same row with different superscripts are statistically different.
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AckAl2 M 2|2k (Average daily feed intake)

Table 4= 6714] 1 Hl| ol wh 12573 QAR A F 7ol digt Aafolw, A3H2 - 12790 24 ddita
AAF FIH 22 (p <0.05) Mottt wHl 29 4BE 27 ol o A 0.2 7 WE2(p < 0.05) LA A F
F U AIeE, 8577 18] 12580l 7H E2(p < 0.05) A=A TS e et w23 5B 27
d, 47900 7P w2 SRS BYon, 105:Y0: 7P E2(p <0.05) FAE E]ich =3 6B
£ 6579, 85 1213l 1257 7HE B2(p < 0.05) YR F TS E A

Table 4. Average daily feed intake of female crossbreed Korean native chickens for 12-week after hatching.

Item 1B 2B 3B 4B 5B 6B SEM* p-value
Average daily feed intake (g/d)

Week 2 17.45b 17.22ab 17.27ab 16.85a 18.14¢ 17.34ab 0.091 <0.001
Week 4 48.87d 41.52a 45.92¢ 43.56b 49.10d 43.72b 0.494 <0.001
Week 6 71.58¢ 59.2bc 61.18¢c 57.64b 64.50d 45.88a 1.341 <0.001
Week 8 91.70b 93.43bc 97.94¢ 101.35d 98.16¢ 83.00a 1.061 <0.001
Week 10 84.25a 82.45a 107.69b 89.10a 114.75b 88.49a 2.311 <0.001
Week 12 147.42bc 141.61b 158.65d 171.28¢ 156.47cd 124.38a 2.761 <0.001
Week 12 2,075.9ab 2,002.4a 2,134.3b 2,167.4b 2,083.8ab 2,024.3a 15.284 0.006

“Standard error of the mean.
a - d: Mean values in the same row with different superscripts are statistically different.

AM=2271E(Feed conversion ratio)

Table 5+= 67HA] W v Zoto]] mbE 1257 Abm @ 7-gof tht Aot} 878 12| 1 12572 A&t 739
A oA 0 & (p <0.05) Atm 2 7-&o] Halolleh. wHl 2 5B 479, 6571 12| L 107 ollA 7H =2(p <
0.05) At Q@ 7-8-2 Bt 253 181 45 oll= wul 2 3B 181 2BV} 212 7P W (p < 0.05) AtR Q.
Te& BYon, Wiz 687} 65 181 1053 7 W2(p < 0.05) A S B Ak

Table 5. Feed conversion ratio of female crossbreed Korean native chickens for 12-week after hatching.

Item 1B 2B 3B 4B 5B 6B SEM* p-value
Feed conversion ratio (g/g)

Week 2 1.80b 1.94¢ 1.66a 1.78b 1.69ab 1.76ab 0.021 <0.001
Week 4 1.96ab 1.90a 2.08bc 1.98ab 2.12¢ 1.96ab 0.021 0.009
Week 6 2.71de 2.29¢ 2.6d 2.06b 2.82¢ 1.78a 0.067 <0.001
Week 8 2.86 297 2.99 3.00 2.88 2.88 0.027 0.526
Week 10 3.58a 3.49a 3.46a 3.42a 4.23b 3.22a 0.088 0.012
Week 12 5.23ab 5.18ab 5.44ab 5.34ab 5.65b 4.6la 0.119 0.197
Week 12 2,075.9ab 2,002.4a 2,134.3b 2,167.4b 2,083.8ab 2,024.3a 15.284 0.006

“Standard error of the mean.
a - e: Mean values in the same row with different superscripts are statistically different.

/4 E(Viability)
Table 6= 67F2] Wl Z3tof| w2 1257 8 Efl thet Aot A oA 214 <1 2Fe](p > 0.05)7F LFe}
Uz ekotrt. 1258 wHj 2 3B, 2B, 6B, 5B, 1B 18|11 4B &=31& =2(p > 0.05) SAES H Yok
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Table 6. Viability of female crossbreed Korean native chickens for 12-week after hatching.

Item 1B 2B 3B 4B 5B 6B SEM* p-value
Viability (%)

Week 2 98.3 98.3 100.0 95.0 96.7 98.3 0.808 0.608
Week 4 95.0 98.3 98.3 93.3 96.7 98.3 1.054 0.677
Week 6 95.0 98.3 98.3 93.3 95.0 96.7 1.146 0.790
Week 8 95.0 98.3 98.3 93.3 95.0 96.7 1.146 0.790
Week 10 86.7ab 96.7b 96.7b 83.3a 91.7ab 93.3ab 1.697 0.120
Week 12 81.7ab 93.3bc 95.0c 80.0a 88.3abc 90.0abc 1.774 0.065
Week 12 2,075.9ab 2,002.4a 2,134.3b 2,167.4b 2,083.8ab 2,024.3a 15.284 0.006

“Standard error of the mean.
a,b,c: Mean values in the same row with different superscripts are statistically different.

U= (Uniformity)

Table 7= 6712] W Hl Z3to] g 1277 AL ke ofl o ek Aot} 10553 12| AL 12578 ol A 7-21 Q1 (p < 0.05)
Heks 2ok 107l ezt SB7F 7P E2(p < 0.05) U =S Elon, w23t 6B7F 7P H(p <
0.05) =25 B4t 125 = ez 1B, 5B, 4B, 6B, 2B 12]11 3B A2 E-2(p <0.05) 72 =5 H At

Table 7. Uniformity of female crossbreed Korean native chickens for 12-week after hatching.

Item 1B 2B 3B 4B 5B 6B SEMY p-value
Uniformity (CV?) (%)

Week 0 12.68a 16.87ab 19.34b 15.18ab 13.90ab 15.05ab 0.815 0.230
Week 2 7.69 7.98 8.69 7.33 9.37 7.08 0.373 0.510
Week 4 8.94 8.01 9.74 8.71 7.65 7.01 0.444 0.566
Week 6 7.49 7.30 9.51 7.79 8.02 7.79 0.361 0.576
Week 8 8.70 8.20 8.46 8.69 8.93 7.79 0.365 0.966
Week 10 10.16ab 7.31ab 8.22ab 8.72ab 11.14b 7.31a 0.431 0.040
Week 12 13.40b 8.00a 7.83a 9.94ab 12.64b 8.56a 0.574 0.004
Week 12 2,075.9ab 2,002.4a 2,134.3b 2,167.4b 2,083.8ab 2,024.3a 15.284 0.006

YStandard error of the mean.
“Coefficient of variance.
a,b: Mean values in the same row with different superscripts are statistically different.

Discussion

2 AN AMH =F A SA A 1A1S, ZA| 641l A EA?E 6709 Wi 23}(1B, 2B, 3B, 4B, 5B,
6B) AFof 12578 AF(2,002.4 - 2,167.4 g), LFSAHTH(26.98 - 32.36 g/d) 12|21 LFA=ZAIFTH(124.38 -
171.28 g/dyS e Ict SH2EE5 39 wE(Kang et al., 2010)2] 1253 A5(871.9 - 918.8 g), A=A
(10.13 - 11.98 g/d) 18] 17 AFALRE A FHZH(51.71 - 55.93 g/d)} H] W 5HH ZF2} 229,66 - 235.89%, 266.34 - 270.12%
1231 240.53 - 306.24% 4 F ZpolE HUERHTE oo IR E|QH A2 A(Kang et al., 1992; Na et al.,
1992)2} H| W8] Aol Hobe 1 E H 2po] & Yetlitt. o] 2tol= 3 7HERF SF-ol| A A5 AMS-El= it
Ato] HEZIA | Aol Y2 A0 & AtmEth(Kang et al., 1997b). & A7) WH| 25 4B2] ABA] 5240420
2 7P Eton, 858 181 1257 AT 2417 1,347.2 ,2,167.4 g 0 & 71 1=9kh. wheba] A A Fo) 855
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a1 12580 AFS E 5 e Ao R AFRHE YA YF & o] 5= T 9E 2-84(Ahn and Park, 2002;
HwangBo et al., 2009) 73-%- 55 F—g Z5HA|F0] 1,744.5 + 152 g0 2 WH| %3 3B 18] 11 4B9] 10578 A|Z1 At
sttt =94 F S8 A Bl wsto] Y58 73E Aol & et gl o, A e =4 F S8 A T &
@] o}n] - AHt} inosine-5'-monophosphate”} TFF §-G-5 0 glo] E-G-0] Zn|o} &4 2 gh=tel ¢dtof A o] 9)
& 710 2 A= Fth(Ahn and Park, 2002; Choe et al., 2010). =U]o]| A} o] R &)= A1A-& vl Aju| 9} B] W51 -S off &
o AHSH WHiRE2 s AR AT =Y & 4= qleng AAS WAa] o] g3l oA 7} 7}— s

A

A
2o g moEch ohebA e o] A4S v o= o walxeko] S ZIARA Al7le a7 5
Eleg
Kim et al. (2014):= A A 145 =AA 2AF ] 0 - 12573 Bt 574 %% 93.9%= YERY 10 ™, Kang et
al. 2010y ESH 39 F2 0- 1258 Bt 5452 97.7%% HUFeh 2 Aol A A9 wHjzete] 3

TS EL88.1%E H| A G2 AE B o wHl X3 3B B %*é 295.0%2.2 IpA Aot AR
AE Bt w2 oA S E0] BA vEhd 9912 thdst AT, 115 2] W2 Ao et FAMS:
%% (Sudden Death Syndrome, SDS) 2. 2 Atz H Th(Imeada, 2000; Blanchard et al., 2002). BAFS-$-w-o]gt o2 7}
2| HEsHA| 717 0] Bre] 2] 2] AR, B8t § 3UHE 3FF74A] 147 whE 7R A Y A7) 50 Ast=
H 71 =0 It (Mench et al., 2002; Tolkamp et al., 2005).

B Ao A wHlEgo] 12579 FL =7t 7.83 - 13.40%E UERATE oA AE 8-87 A (Cha et al.,
2016)9] 12538 FLE(12.5 - 18.2%)2} Bl wahd wHjZgte] FU =7 Atz o g o 25 Helrt, A5
AL L 12%S 7|50 2 12%H T} =0 ¥ vpEi o 17 W thFortun Lamothe et al., 2002). WEZ3} 1B 18] 1 5B
S AlQJgt WHIX S 2B, 3B, 4B 12|11 6Bo A= 1258 A X7t ZH 8.00%, 7.83%, 9.94% 12|11 8.56% 0.2
B2 12% Bk W2 25 Bt kA AIzRe] AAHd-S Brkete $a8 2.%1(Behre and Gous,
2008)0.2 2H8 8F 4= 9)S o2 AR H )

Conclusion

iow—t—@ Aehet 57 A 145, BA AT AT 6740] molzeo] 4, 4 E Teln 3

7k 2A817] 19 SaEIgle. WA 4B AE, AFEAT 12T ARARAFTAA 12550
Sstedek. B¢ 1279 FAEOIHE LA Wol FAH X2 B ok, 1277 44
12 Btk ofdl ATk 3 AT AL Aol et 7 2 AR o 88 Ao Ay
SERE

8 o] 947 B TR AT 77} F

:I:ﬂ
o
i)
fo
_O'L
o
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