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ABSTRACT

This study was conducted to estimate the hatching and growing performance, and heterosis of
Korean Native Chicken(KNC), Rhode Island Red(RIR) and KNC XRIR crossbred. A total of 1,274
female pullets were produced from KNC, RIR and KNCXRIR crossbred kept in National Live-
stock Research Institute, Korea. The experiment was conducted for 20 weeks from Sep. 2, 1995 to
Jan. 20, 1996. Hatchabilities of KNC dark brown strainx RIR(DR), KNC light brown strain X RIR
(LR) and KNC dark black strainxRIR(BR) were 77.3%, 73.6% and 72.5%, respectively.
Viabilities up to 20 weeks of age were not significantly (P>0.05) different among purebreds and
crossbred. Body weights of DR, LR and BR were 1,890 g, 1,849 g and 1,967 g, respectively, at 20
weeks of age. The feed conversion ratio(feed /gain) of DR, LR, and BR were 5.88, 6.07 and 5.87,
respectively, up to 20 weeks of age. Average shank lengths of DR, LR and BR were 97.1 mm, 98.9
mm and 99.4 mm, respectively, at 20 weeks of age. The heterosis effects were estimated to be —0.
48%, and 12.58%, respectively, in fertility and hatchability. Up to 20 weeks of age, the heterosis
effects were estimated to be 0.07%, 13.49%, —5.77%, and 3.52% in viability, body weight, feed
conversion ratio, and shank length, respectively.

(Key words :crossbred, heterosis, Korean Native Chicken, Rhode Island Red)
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1 o 51<kA 3 3 (Korea Poultry Association, Seocho-Dong 1516-5, Seocho-Gu, Seoul, Korea 137-073).
? AR Sy 2293839} (Dept. of Animal Science, Kyungbuk National University, Taegu, Korea
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Table 1. Number of chicken at various mating systems!
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Mating systems(sire X dam) Abbrev. No. of chicken
Purebreds
KNC dark brown X KNC dark brown DD 200
KNC light brown X KNC light brown LL 200
KNC black X KNC black BB 177
Rhode Island Red X Rhode Island Red RR 98
Crossbreeds
KNC dark brown X Rhode Island Red DR 200
HNC light brown X Rhode Island Red AR 199
HNC black X Rhode Island Red AR 200
' KNC : Korean Native Chicken,
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Table 2. The fertility and hatchability at different mating systems

Mating No. of No. of Fertility No. of Hatcha-
systems! eggs fertile eggs (%) chicks bility(%)
Purebreds

DD 747 681 91.2 509 74.7
LL 789 742 9.0 543 73.2
BB 677 634 93.6 428 67.5
RR 442 392 88.7 237 60.5
Crossbreds
DR 703 643 91.5 497 77.3
LR 697 610 87.5 449 73.6
BR 695 640 92.1 464 72.5

! See Table 1.
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Table 3. Viability of purebreds and crossbreds at different growing stages

Weeks of age

Mating systems?

0~6 6~14 14~20

Purebreds

DD 98.0+2.3% 96.8+2.7 99.4+1.1

LL 98.5+1.0 98.9%+1.3 98.4+1.1

BB 98.3+0.0 98.9+2.3 99.4+1.2

RR 98.0+0.0 96.6+2.3 97.6+2.8
Crossbreds

DR 95.9+1.2 98.9+1.3 100.0+0.0

LR 96.3+£0.0 97.8+1.8 100.0x£0.0

BR 97.0+1.1 98.9+1.1 100.0£0.0

! See Table 1.

2 Mean+SD(NS).
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Table 4. Average body weight of chickens at different weeks of age on different mating systems

Weeks of age

Mating systems!

4 8 12 16 20
Purebreds
DD 296+ 1.6%% 667+ 8.2 971+17.5¢¢  1,308%£102.5* 1,608+62.4¢
LL 292+4.9% 662+20.1 912+ 4.3 1,305+ 36.6> 1,63441.1¢
BB 300+8.6%¢ 687 £21.5¢ 046+38.2% 1,289+ 63.9° 1,601£98.1¢
RR 287+6.0° 652+33.3¢ 9614356 1,396+ 43.9° 1,766+55.6°
Crossbreds
DR 316+2.7*® 744 +19.6% 1,009+28.8° 1,505+ 36.5% 1,890+52.1%
LR 307+7.8> 717 £10.7° 996+17.7> 1,516 +89.4* 1,849+66.2
BR 321+8.3 764+13.9° 1,068+ 6.7% 1,589+ 31.4° 1,967 £62.8%
1 See Table 1.
2Mean+SD.
2e Values with different superscripts in the same column differ significantly (P <0.05).
Table 5. Feed efficiency of purebred and crossbreds at various growing periods
Mating Weeks
systems! 2~4 4~8 12~16 16~20 2~20
Purebreds
DD 2.91+£0.062 4.10£0.12%® 6.82+0.36 9.11+2.59° 8.95+1.57 6.50+0.16®
LL 2.90£0.10  4.04£0.17%® 7.92+0.60 7.54+0.64"*  8.40x1.45 6.37£0.14%
BB 2.74£0.15  4.02£0.27%® 8.16+1.61 8.76x2.15*  8.80%0.99 6.60+£0.407
RR 2.92+0.13  4.42+0.54° 7.12+0.38  6.91£0.64**  7.60£0.96 6.12+0,23
Crossbreds
DR 2.87+0.10 3.88x0.11° 7.96+0.93 6.37 £0.58° 7.61+£0.69 5.88+0.14¢
LR 2.87+0.15 3.96+£0.11° 7.68+0.81 6.31+1.27° 9.83+3.47  6.07x0.17%
BR 2.74+0.06 3.69£0.07° 7.21+£0.38 6.50+0.70> 8.11£0.88 5.87£0.26¢
1See Table 1.
2Mean+SD

ad Means in the same column without same superscripts differ significantly (P <0.05).
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Table 6. Average shank length of Korean Native Chicken, Rhode Island Red and crossbreds at various

growing periods

Mati X . Weeks
ating systems 1 s ”
Purebreds
DD 60.3£3.35%% 80.0+4.26° 94.6+4.77°
LL 58.4+£3.51 81.5+4.48¢ 94.6+£4.28°
BB 58.1+4.73¢ 82.4£5.53% 94.7+4.30°
RR 56.0+3.83° 80.8+4.04° 95.6+3.66°
Crossbreds
DR 58.3+3.99¢ 84.314.24° 97.1+4.58°
LR 62.6 £3.52° 83.84£3.47%¢ 08.91+4.13°
BR 62.6+2.96 84.5+4.03 99.4+4.92°
1See Table 1.
2Mean+SD

#¢ Means in the same column without same superscripts differ significantly (P <0.05).
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Table 7. Heterosis in each trait of the crossbreds!?

Heterosis
Items
DR LR BR Mean
Fertility 1.72 —4.21 1.04 —0.48
Hatchability 14.35 10.10 13.28 12.58
Viability during 20wks —0.34 —=0.25 0.80 0.07
Body weight at 20wks 12.01 11.59 16.86 13.49
Feed conversion at 20wks —6.81 —2.80 —=7.70 —=5.77
Shank length at 20wks 2.10 4.00 4.47 3.52
! See Table 1.
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(1981)°] B¢k 0.97%¢9}F A 9] fAKS AF oz 57 F7A A7 dSE B e A dXE A
ol digh FEA B3k AAEA e ATl g o), 3 o]F7(1982) 9] SEANAMY 8F
ot 23hgo)] gk I3 Eve 12.58% 24 ¥ H7AA Y AR e 7-& MU HR] —3.26% vas)
A ZA Vel ol9h & B A et FES B LRoA 23 w@skou), DR, BRI g2 7

Al 7= Ohh (1961)7F AATNA 10~15%2]
FEAA &35 2393 A7 Han $(1981) 2 13%
o AE4A e B Ao 2 Aol
1 A7) BB ek F2AAH 53 0.07%=
Aol yehtA] &gd=d, o] 4L Nordskogot
Ghostley (1954)7} RFFZANA §FA] 4~5%71 =
il B st Adbes o Ao sk AR

|37 Azl e AT EIs 207FHANA
13.49%°1%0 21, ol& oz AFAE (Knox ¥, 19
49; Nordskog®} Ghostley, 1954; Aggarwal %,
1979: Ohh %, 1980; Choi, 1980) 2] #Z74 &3
3} vlaste] & o, $47] $F 2 Ag FERA
Wt =2 &S Uehigdch o)% 2 A= 3
A ) ¥ Rhode Island Redzre] A35go] £
3l Uelhd Ao AlsEo

£47) 2058 Tt AlmaTgdd dg FE A
874= DR, LR ¥ BRoA 242 —6.81%, —2.80%
R —7.70%2 A BF —5.77%2A W7l 23 AR
2789 MdaHr A=A, ¢l Hesse}
Jull(1948)¢] White Plymouth Rock® New
Hampshired] mg-5e] 4 F7o mujd $Fxv
AZF 500 g, 1,000 grloll 242k 13.1%, 27.1%3 = A

BR8] MAEAT L 2ES AT 28 W%e

AEAE Heldet 57371 2053 2] A 7o) 2ol
FE7A &7% DR, LR 2 BRelA zt2} 2.10%, 4.
00% 2 4.47%2A DRellA wroks, LRz} BRS ]
=¥ a345 Ve, uE BT 3.52%2 JE
5T,

¥ 8

2 A3 s2a)el s, Rhode Island Red 2 k=
e &7 Rhode Island Red 22| B3 & 84
89 wgEe] A4 AE 4517 Y8t &
ZA A2 Rhode Island Red 28] 3. g2 2 Sl
Rhode Island Red& wx3ate] AJatd wz oA
% 1,27458 A8t Sab7ledaela] 19959 9
¥ 24 %¥ 1996 19 20 7kA] & 2053t Aol
AXEGeH, Fo ZAEAL FHE 1 w38, &
A, AF, BAF AAEEE 123 F7o] Dol 5
ol At}

£3}8-2 DR, LR 2 BRolA z+2} 77.3%, 73.6%
2 72.5%°10t. 207% 7R &48L ¢F € ng
FolA FAHQ FoAzbrt AR ko (P>0.
05), @3Ee] 205RA12] AMEL DR, LR & BRo
A1 247} 1,890 g, 1,849 g 2 1,967 golith. 2~20F



Kang et al.

G7A2] ALEESS DR, LR € BRoj|A Z+z} 5.88,
6.07 2 5.87°131t}h. 205=#Ale] 7o) ZHol= DR,
LR 2 BReIA 74z} 97.1 mm, 98.9 mm 2 99.4 mm
o]t

FEAA 9 FAHAAE £98&, 738, 207971
9] AEE, 2053 AF, 25FHoNA 205:H 7R
AlERTE B 205" e AAoldoldlA 2 —0.
48%, 12.58%, 0.07%, 13.49%, —5.77% =21 3,
52%°1 0t}

(A : =AY, R oldAE H=, IFF,
HERAEH)

k=X =]
AZEH

Aggarwal CK, Mohapatra SC, Sinha SP,
Sharma PN, Ahuja SD 1979 Estimation of
combining ability in broilers from a full
diallel cross. Brit Poult Sci 20:185-190.

Cheong IC, Chung SB 1985 Estmation of heter-
osis from strain crosses of single comb
White Leghorns for certain economic traits.
Korean J Animal Sci 27(3) :135-142.

Choi KS 1980 Estimation of genetic variations
and combining abilities from a diallel
crosses in broiler breeder stock. Ph. D. the-
sis. Seoul National Univ.

Dickerson GE, Kinder, QB, Krueger WF, Kem-
pster HL 1950 Heterosis from crossbreeding
and from outbreeding. Poultry Sci 29:756.

Duncan DB 1955 Multiple range and multiple F
tests, Biometrics 11:1-42.

Han SW, BK Ohh, JK Lee, MY Lee, YH Choi
1981 A study on combining ability test for
selection of superior broiler breeder line.
Korean ] Breed 13(3) :238-246.

Hess CW, Jull MA 1948 A study of the inherit-
ance of feed utilization efficiency in the
growing domestic fowl. Poultry Sci 35:256-
265.

Knox CW, Gordon CD, Mehrhof NR 1949 Per-

: Ability of crossbreds between Korean Native Chicken and RIR 125

formance of Rhode Island Reds and Light
Succex as compared with that of their F
and three way crossbreds. Poultry Sci
28:415-419.

Nordskog AW, Ghostley FJ] 1954 Heterosis in
Poultry. 1. Strain crossing and crossbree-
ding compared with closed flock breeding.
Poultry Sci 33:704-715.

Ohh BK 1961 A study on broiler production per-
formance between diallel crosses of inbred
chickens. Seoul National Univ J (D) 10:
75-87.

Ohh BK 1979. A study on development of syn-
thetic strains for improvement of domestic
chicken. Korean J Breeding 11(2) :142-150.

Ohh BK. and KS Choi 1979 Estimation of com-
bining abilities for economic traits in broiler
breeder stock. J Natl, Acad Sci Republic of
Korea(Natural Sci Series). 18:207-226.

Ohh BK, Yeo JS, Lee JK, Lee MY 1980 Study
on heterosis in layer chicken. Korea J
Poultry Sci 7(2) :28-36.

SAS. 1991. SAS /STAT User’s Guide, Release
6.03 Edition. SAS Institute Inc. Cary, NC,
USA.

a2, ZUA, AR 1993 = G2 A

EASA 0adT, Y

w

=87 35(2) :549-553.

=PZ=9 1993 AHA SFAT A, AYR A
:175-181.

igttAIg s 1994 AN nEH S83F AFAIGE
3144:9-39.

2% 1993 =AM ALY A =2 A B@F

AT, FgTieka A=,
¢ &= 1990 A 7+=38+:68-69.
0¥ YAE, P2, NGY, WEE, AFF, o3
7, 3, D494 1988 1R AT AR B
o] ¥ 1982 Broilerd] Fo734AE 2 3l A=
A4 fole] B AT Aguista A4

[v]
=8,



T
Jo
0
ofr

K

ZAQ Y H2 RIR £ 23}

HA B g

A

126

YAk A PATE

o R
=

FMAEE 1985 S FFERE

pad

sz A ) F2AAR A et 7

o] &# 1995

114]:401-404.

a ]
)
o
o

o

A

o
o

ﬂAvO
;AT

B, AR, u-8-% 1989 Al

A+:376-383.

AT H 14]:188-192.

A8



