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The Study on Production and Performance of Crossbred Korean Native Chickens (KNC)

Mi-Na Park™, Eui-Chul Hong", Bo-Seok Kang', Hak-Kyu Kim', Bo-Young Seo', Hyo-Jun Choo',
Seung-Hwan Na', Ok-Suk Seo', Jae-Yong Han® and Jong Hwangbol’Jr
'National Institute of Animal Science, RDA
ZDepartment of Agricultural Biotechnology, Seoul National University, Seoul, Korea

ABSTRACT

The current work was carried out to investigate the effect of crossbred Korean native chickens (KNC) on

performance and carcass ratio. Seven hundred twenty 1-d-old chicks were divided into groups by strain (A, B, C and D) and sex
(male and female). Strains were A) (KNC egg-meat type C strains x KNC meat type S strains) x KNC meat type H strains, B)
(KNC egg-meat type C strains x KNC meat type H strains) x KNC meat type S strains, C) (KNC native R strains x KNC meat
type S strains) x KNC meat type H strains and D) (KNC native L strains x KNC meat type H strains x Ross broiler. Experimental
diets consisted of 3 phases such as starter(0~5 weeks; CP 20.0%, ME 3,050 kcal/kg), earlier (5~8 weeks; CP 18.0%, ME 3,100
keal/kg) and finisher (8 ~12 weeks; CP 16.0%, ME 3,150 kcal/kg). Body weight (BW) and feed intake (FI) was measured every
week and carcass ratio(CR) was calculated at 5 and 10 week after starting experiment. There was no difference in BW among
strains until 5 weeks (P>0.05), however D strain resulted in a higher BW after 5 weeks (P<0.05). Body weight gain (BWG) and
FI in D strain were also significant higher compared to the other strains for all periods. However, D strains showed the lowest
(P<0.05) fee conversion ratio (FCR). The other strains except D showed a similar BW, BWG, FI and FCR among strains. In
addition, there were no differences in carcass weight (CW) and carcass ratio (CR) among strains at 5 weeks, however D strain
showed higher CW and CR at 10 weeks. These results suggested the basic data that needed to develope the new strains.

(Key words : Korean native chickens, crossbred, performance, carcass ratio)
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Table 1. Formula of experimental diets

Starter Earlier Finisher
0~5 wk) (5~8 wk) (8~12 wk)

Ingredient

Com 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 1.05 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 premix1 0.50 0.50 0.50
Antibiotics 0.05 - -

Chemical (:ompositions2

ME (kcal/kg) 3,059 3,123 3,187
CP (%) 20.3 18.6 16.7
Lysine (%) 1.11 0.98 0.84
Methioninetcystine (%) 0.79 0.71 0.63

'Provided following nutrients per kg of diet : vitamin A, 1,175,000
IU; vitamin Ds, 225,000 IU; vitamin E 1,900 IU; vitamin K, 891
mg; vitamin B;, 50 mg; vitamin B,, 2,250 mg; vitamin Bg, 750
mg; vitamin B, 600 mg; Ca-pantothenate, 2,500 mg; niacin,
15,400 mg; biotin, 110 mg; folic acid, 30 mg; Co, 50 mg; Cu, 1,750
mg; Mn, 36,000 mg; Zn, 24,000 mg; I, 600 mg; Se, 25 mg.
2Analyzed values.
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Table 2. The fertility and hatchability of crossbred chickens

@ ESHe 4 A7

pul

A c D’
Fertility (%) 98.0+0.49”" 94.3+0.78" 96.8 +0.73" 913 +1.51°
Hatchability (%) 90.8 + 1.85° 88.7+£0.48" 87.7+1.85" 82.8+2.16°

YA: (KNC egg-meat type C strains x KNC meat type S strains) x KNC meat type H strains.
B: (KNC egg-meat type C strains x KNC meat type H strains) x KNC meat type S strains.
IC: (KNC native R strains x KNC meat type S strains) x KNC meat type H strains.

“D: (KNC native L strains x KNC meat type H strains) x Ross broiler.

Means + SD (standard deviation, n=500).

**Means with different superscripts in the same row differ significantly (P<0.05).

Table 3. The viabilities of crossbred chicks for growing periods

Table 4. Body weight changes of crossbred chickens

Weeks of growing period

Weeks of growing period

Strains Strains
0~5 weeks 0~8 weeks 0~12 weeks 0 5 8 12
AY%)  989+1.13° 94.1 +3.13° 94.1+3.13" A($) 4094027 6574+262° 1339+13.6 2239+37.5
A(D) 98.9+1.10 90.1+2.85" 88.3 £3.33" A(D)  407+04™ 8258+50" 1,729+56" 3,074+62.3°
B (%) 96.7+3.33 86.5+6.60° 86.5+6.60™ BY($) 39.7+03" 6551+21.1° 1359+11.3° 2301+31.0°
B(?) 97.8+£2.23 91.5+231% 89.6+0.37 B(3)  40.0+02" 800.6+66° 1,731+27.6° 3,166+35.7
A(9) 97.8+1.10 91.0+2.40 91.0 £2.40° CU9) 393+04°  6567+332° 134149.0° 2,226+32.6°
ad) 100.0 + 0.00 91.7 +2.40° 90.1+2.94* C(3)  394+04" 8321+157" 1,718+6.5"  2,977+56.0°
D(%)  989+1.13 93.1 +2.02° 93.1+2.02° D(%) 413+12°  751.0+87.3% 1,750+74.0° 3,101 £56.6"
D(?%) 97.7+1.12 81.3+3.98° 75.9+ 6.66° D(3) 392401 9240+27.3" 2293+51.1° 4,155+ 125.2°
A 98.9+0.71 92.1£2.10° 91.2+2.42 A 408+02° 750.6+357 1,534+£87.5" 2,657+189.5
B 97.2+1.81 89.0 +3.33" 88.1+3.04 B 399+02" 7279+340 1,545+842° 2,734+194.6°
C 98.9+0.70 91.5+1.52° 90.6+1.71 C  394+03" 7444+425 1,529+844" 2,602+170.3°
D 98.3 +0.75 872+331° 84.5+4.95 D 402+0.7° 837.5+563 2,021+127.9" 3,628+243.6"

YA: (KNC egg-meat type C strains x KNC meat type S strains) X
KNC meat type H strains.

’B: (KNC egg-meat type C strains X KNC meat type H strains) x
KNC meat type S strains.

IC: (KNC native R strains x KNC meat type S strains) x KNC
meat type H strains.

D: (KNC native L strains x KNC meat type H strains) x Ross broiler.

*Means + SD (standard deviation, 7=90).

**Means with different superscripts in the same row differ signi-
ficantly (P<0.05).

s E?M]—E DAEe] 7 =31 A, B, C AlF AfelellM=

%’*/‘]71]94 Al 713t OJ AFE A5 32 Table 69 YERY

YA: (KNC egg-meat type C strains x KNC meat type S strains) x
KNC meat type H strains.

JB: (KNC egg-meat type C strains X KNC meat type H strains) x
KNC meat type S strains.

I (KNC native R strains x KNC meat type S strains) x KNC meat
type H strains.

D (KNC native L strains X KNC meat type H strains) x Ross broiler.

Means + SD (standard deviation, n=90).

*"°Means with different superscripts in the same row differ signifi-
cantly (P<0.05).

Atk A A, 27, A7), F71 2 A 7z Ats A
22 DASo] 7P =3tHP<0.05). 7 Als3ke] Alg A
S v BH, 27)9e CAIEY A AH Zo) 7H
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Table 5. Body weight gains of crossbred chickens

Table 6. Feed intakes of crossbred chickens

Weeks of growing period

Strains
0~5 5~8 8~12 0~12

Weeks of growing period

Strains
0~5 5~8 8~12 0~12

------------- Body weight gain (g) -------------

AY(%) 6344263 663.8+205" 900.0£27.1° 2,198 +37.2°

A(D) 785.1+4.83" 903.4+102° 1,345+66.5° 3,034+62.5°

B($) 61544214 7043+28.6" 941.7+23.1% 2,261+30.8

B(3) 760.6+637" 930.5+23.9° 1,435+9.89" 3,126+355°

C(%) 6173+33.0° 684.1+31.0° 885.6+34.0° 2,187+32.9°

C(%) 7927+ 162" 8855+9.78° 1259+504° 2,937+56.3"

DY(%) 709.7+86.1° 9989+133° 1351+22.4% 3,059+554°

D(3) 884.8+27.5" 1,369+24.0" 1,862+116.0" 4,116+125.2°

b

A 70984358 783.6+546" 1,123+104.6° 2,616+ 189.6°

688.0+:34.0 81744533 1,188+110.9" 2,694 +194.5°

B
C  705.0+425 784.8+473" 1,072+87.8° 2,562+170.3"
D

7973+563 1,184+83.6" 1,606+126.1" 3,587 +244.0°

AY($) 1396+850” 1,922+£77.0" 4,023+101.0° 7,341 £252.3°

A(D) 1,652+£280 2515+130.7° 5,139+£58.6° 9,306+ 142.3°

B($) 1,343+289 1,883+284" 4,080+983% 7,306+ 132.1°

B(3) 1,637+61.1 2386+562 5217+1502° 9239+178.5

C(%) 1362+186 1,868+484° 3973+177.6° 7.202+224.9°

C(D) 15504428 2245+21.0° 4,672+186.6° 8467+2215"

DY(%) 1,695+803 2482+1.04° 4812+20.5b° 8987+ 14.2°

D(%) 1,766+£753 3,032+754" 6215+298.7" 11,013+425.7°

DA: (KNC egg-meat type C strains x KNC meat type S strains) x KNC
meat type H strains.

’B: (KNC egg-meat type C strains x KNC meat type H strains) x
KNC meat type S strains.

e (KNC native R strains x KNC meat type S strains) x KNC meat
type H strains.

D (KNC native L strains x KNC meat type H strains) x Ross broiler.

“Means + SD (standard deviation, n=9).

*“Means with different superscripts in the same row differ signifi-

cantly (P<0.05).

S31(P<0.05), A, B, DAIE Alojoll= Zolr}t gilenvt
(P>0.05), x47] 67] j=1] ;(4 7]7} Eo]—oﬂ Dﬁ]lz._/] /\],e /\4
HAZol 71 =tk Al AAZY o Hoe 9o 4
e} A Ao 2 DAFol 71 %JEHP<O 05).

E Aol A LA FAIA ] ALE £-& Table 79
BRI A 1719 AR 3%53 A2 T 7 BT A
B3tel Zfol7t Itk HA el A, A7lelle Abelrt §l
o Z7]¢lE DAlEe] 7P @Al Yo, A 7131
Hl WM = DAF o] 7HF¢ Yt P<0.05). 712 A9-oll+=
A7, 371 & A 713l DAl 7P WAl Ve O T, A,
B, CAIE Atolol M= CAIEo] $HA YERGTHP<0.05). &<
s B, 7719k $7)0= DAl 7 Wskal, A 7]
A= AlEZE ZFol7F flddth

709.8£35.8 783.6+54.6° 1,123+104.6° 2,616+ 189.6°

B 688.0+340 8174+533" 1,188+110.9" 2,694+ 194.5°
C  705.0+425 7848+473° 1072+87.8° 2,562+ 170.3"
D  7973+563 1,184+83.6" 1,606+126.1" 3,587+ 244.0°

DA (KNC egg-meat type C strains X KNC meat type S strains) X
KNC meat type H strains.

YB: (KNC egg-meat type C strains x KNC meat type H strains) x
KNC meat type S strains.

IC: (KNC native R strains x KNC meat type S strains) x KNC meat
type H strains.

D (KNC native L strains x KNC meat type H strains) x Ross broiler.

*Means + SD (standard deviation, n=9).

*“Means with different superscripts in the same row differ signifi-
cantly (P<0.05).

5 EAE

B A AREE AFAIY BAE AR AAIRE
& ATl mE FHS gt Ak A8
M<=Q gho] T8-S Table 80 YERAITE AHAEHE 57
= 557l AFo] 800 g/ ool =EF o, Weg S8
A 2.0 kg o)gol] =LAt AT ATS i, A
& A= 27 8200, 823.3, 905.0, 91.7 g2 AEZF x}ol7}t
AN (P>0.05), W8 SA= 247} 2,292, 2,350, 2,257,
2,988 kg O & DAIF o] 7P E=UTHP<0.05). Al EAIFTS
W, A vV 2 AAR-E SAS &7t gl e,
w8 S Zb2) DAISO) 2,205 kgl 2 7 =4 vE
SHP<0.05). =AIES] Afole, AARE sA= Alszt
2to]7F AL LHP>0.05), W& FA oA = BAlEC] 7
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Table 7. Feed conversion ratio of crossbred chickens

ET £3AE ol

Weeks of growing period

}

ol

E%;\:l—o

¢

Strains
0~5 5~8 8~12 0~12 S
---------- Feed conversion ratio ----------
AY(9) 220+005” 290+£007" 4474009 3.34+0.08" B A £ FRA 5(1997)0] AN ST} Rhode
A(D) 2114005 278+0.10° 383+0.16° 3.07+0.05° Island Red2}e] 290 L0 4] 87.5~92.1%, S+ st <
BY(9) 2194005 268+004° 434£013" 323+008" 8287)9] 83.9% tHEFAIT3)(1994)9] AHEt H-E 90.3%
B(3)  215£0.09 2.56+0.02° 3.64+0.09° 295+0.07c" ot =4 Yehgon, FUE39(1993)2] 95.6%9H= Hls:
¥ Q) 2224012 274+0.03° 449+0.13" 329+0.07 3 Agko|Ar). Aeste] Bale-o o)A E 3)(1994)00 A4
C(d) 196002 254+002° 371+004 2.88+0.03" A7 AE 67.9%, B AE 69.5% 2 T AE 68.7%=
DY(%) 214£003 247+005° 3.57+006* 2.89+0.03* AAEHG o, B Ao wuEe] Balgo olurt WX =
D(3) 200+£0.06 222+0.02° 334+0.08° 2.67+0.03° A Uehdt} o]d Ans A £A87 Halgo] e )
A 215004 284£009" 415:01" 320007 Aot S8AE wHlA)Z Avz Az
B 217005 262+006" 3.99+0.17" 3.09+0.08 2N FA1992)0I NS 0~20%8717]0] A SHES
C  209+008 264+007° 410+0.18" 3.09+0.10 07.9% Washd o, o sk F 8l (1994)= 0~ 87 A] 0]
D 230+£029 235+006° 346+007° 2.87+031 SAEL 969% 1127 S47(9~215)0] SHELS 98.6%
DA: (KNC egg-meat type C strains x KNC meat type S strains) 2 BRIsgY B =FoAE A, B, CAEY A 74
KNC meat type H strains. 2IE B FAo0u, DAY e B2 485 H

’B: (KNC egg-meat type C strains x KNC meat type H strains) x
KNC meat type S strains.

¢ (KNC native R strains X KNC meat type S strains) x KNC
meat type H strains.

“D: (KNC native L strains x KNC meat type H strains) X Ross broiler.
>Means + SD (standard deviation, 7=9).

FAUTE DAEAA S4E0] 7P W& olfrEA 27)437%
© 2 Qs FAREZTH(SDS, Sudden Death Syndrome)oll 7191
(Imeada, 2000; Blanchard et al., 2002)3 4= ANS A= A}
SHTE B3 DASS 2 A7)0 BHAtlA ggEo] wet
Hl A g2 717kl @A) AR} FobA| A, o]l whE

*"*Means with different superscripts in the same row differ signi- 2Ed| 27} Q] (Imeada, 2000; Dozier et al., 2005)Y % 3L
ficantly (P<0.05). o] % A7} stk
Table 8. Carcass percent of crossbred chickens'
A" B? c D*
--------------- 5 weeks --m-mmmmmmmmmee
Live body weight(g) 820.0 + 57.95” 823.3+6.01 905.0 + 52.52 991.7 +112.3
Carcass weight(g) 569.7+6.77 542.0 + 6.66 561.7+11.61 669.3 +79.98
Carcass ratio(%) 70.1+£4.73 65.8+0.73 62.5+3.93 67.4+0.99
--------------- 10 weeks --------mmmmmm-
Live body weight(g) 2,291.7+6.1° 2,350.0 + 38.8" 2,256.7+82.5" 2,988.3 £245.2°
Carcass weight(g) 1,650.3 +15.3° 1,672.7+27.3° 1,642.0 + 64.6° 2.204.7 +193.7°
Carcass ratio(%) 72.0+0.55% 71.2+£0.12° 72.8+0.24" 73.7+0.64"

DA: (KNC egg-meat type C strains x KNC meat type S strains) x KNC meat type H strains.
?B: (KNC egg-meat type C strains x KNC meat type H strains) x KNC meat type S strains.
¢ (KNC native R strains x KNC meat type S strains) x KNC meat type H strains.

D: (KNC native L strains x KNC meat type H strains) X Ross broiler.

*Means + SD (standard deviation, n=9).

*®Means with different superscripts in the same row differ significantly (P<0.05).



Park et al.: The Study on Performance of KNC 353

oMo MR HUA 16578 AMAHY At AL AF
1,2424~1,711.7 g(Z3EA 5, 1992; UAH 5, 1992; 223}
1994; 718t 5, 1995; 4= 5, 1996; ZLA &, 1997), -+
2 AbE A3 EF 4,983.3~7,986.8 g(FEA 5, 1992; YA
5, 1992 A= 5, 1996; YA 5, 1997), AFE 878 3.78~
52173824 5, 1992; AAE 5, 1992; ALYA 5, 192 1
DE AL Gt S8 A HFE oS FEoE
538 Aol E84A15(1,744.55152 g)oll =2})(Ahn and
Park, 2002; EZ 5, 2009) EZE3 vl s Agakigo] &R
=t} IHEFHS S8 s A E, AlR 58 2 2
r A4 sgo] B, EAlgte] 171 Aikele I Foll A
g AA] oHg-S 7HAA o, g F)et 553
ZA& 7M1 U= ASE LA U tHAhn and Park, 2002;
Choe et al.,, 2010). & A|F A A 3YIZEQ «“$-g
g o] A2 Alg(01dS 5, 2008) E el A 71 Bol
ol 8EE ETH T35 o83 A AU 5, 197)9
Hlwate] Aakgdo] tAl Vel webA AeiE S8
o] ] 232 AT BAES NN = 2
o] SR AlgHt) v Al HY] SAS I 224
oA 7|E%7} o} old thgt AT FF STk

FA 0] e Hlste] A Fo] 2 A2 androgen©] THH
A H AT F7tel] Y3E 7] X]3(Scow and Roe, 1953;
Kochakian and Tillotson, 1957), 2] =8 A5 57} Fd=>
FE 2 A wet t2n, AlFe] S i) =2 FEY
T2 2kS FEo] (AL 5, 1977). B8 FL 5(1977b)
& FAY A4 way BAlste] FA Y FHHS Al 1
3l =rhar Skt # A3 Ao ME 7Y AFol ¥ =
A Uepd AL o5 Bk o] kil Al Eth
0 A}

1

wd

& A7ellA A, B, C AlEe] DAl Blsl S
T AT AR AR 8780 HoMAE olfe
CAISS] #E2 Ardo] v Aef B BT 7]
F, DASS 225852 amfjol 71 Ae= AL
=, FIIEFTES F8AI0NA Bls) o] =ela E3)
T Sl ISESE 7ho] wn) 292 4FE A
= FA XIS ACE AEd:

B Ao 2AlE2 558 Alddle AlE3tel Akel7t l9d
o, 1078 ol= 853 wHlF Abolll 1212l 2fol&
Bt A9d 5(1992)2 9577 ol I=ETH| =AE
o] 80% ol/de] ystor, & A@e] AaEn E3kt) oY
3 dde ESEY] BAEC] §85HT 1o, ESHY
F8F af 23] we} EFH] AFo] S7lsk il
EAES Faske Aolet AlRdETh

& »
w

El

3

3
A=

it
o

N
o ol

O

1l

of

E

A

2 AL EZHY anl 28] AT EAE vX =
WIS AP flste] R EATh FAAE 47 ol =3
o2 WAE 3 wFE 2AFE o3It Al AAle
AeA Y} S-EA Y ] 3l o3 F3le 44|55 7
A(CSxH), B(CHxS), C(RSxH), D(LHxB)Z &}aL ¢4~
stdom, Aled Al wet 47t 10574 oHEo 2
T2 A o] wixEAt APAIEE IETEARSE
(2007)0l1 4 AAIFF S8k 957 F584 AEE
S|4 Z71(CP 20.0%, ME 3,050 keal/kg), 2 7](CP 18.0%, ME
3,100 kealkg) 2 Z7] AFE(CP 16.0%, ME 3,150 kcal/kg)=
Urar, z4A Alzbste] FAE T Aled A3 w5
AR, EA1&S 42, 558 10770 ZARI T Al
Y A, 5FEAE FYAQ] A7t filoH, 5579
o] FRE= DAITAA ATl =A VYERSTHP<0.05). S
g Als AHAHE AFH A DAS | 5579 °|F= 7t
=W (P<0.05), A 717t Bt A F ALE FHAF
% DAlFo] & AFel HIs| =33(P<0.05), AIE 8T&
T DAIEONA 7P Btk AlF, SAF, Als A E 9 A
8 8782 DAIEE A9 thE AlF AlelolA zte]7} gl
ATHP>0.05). BAZF, EAF 2 A& 557Fde As
2k Zpo)7E iAo, 10578 oll= DA%l 71 =4 Uk
THP<0.05). °]¥ AAEL IHETH wE o ALH3Z 6
gk 712420 A5 2A o]&F Aolg} AlREHTh

HQ0] : FHEFE, WA, P, BA )

N

M8 A d

—

o

o 4

|

AF A}

Ahn DH, Park SY, Kwon YJ, Sung SK 1997 Postmortem changes
in myofibrillar proteins in muscles of Koreasn native chic-
kens. Korean J Anim Sci 39(5):577-586.

Ahn DH, Park SY 2002 Studies on components related to taste
such as free amino acids and nucleotides in Korean native
chicken meat. J Korean Soc Food Sci Nutr 31:547-552.

Blanchard SM, Degernes LA, DeWolf Jr DK, Garlich JD 2002



354 g 5 EE SFAE o8

Intermittent biotelemetric monitoring of electrocardiograms
and temperature in male broilers at risk for sudden death
syndrome. Poultry Sci. 81:887-891.

Choe JH, Nam KC, Jung S, Kim BN, Yun HJ, Jo C 2010 Di-
fferences in the quality characteristics between coomercial
Korean native chickens and broilers. Korean J Food Sci Ani
Resour 30(1):13-19.

Dozier WA TII, Thaxton JP, Branton SL, Morgan GW, Miles
DM, Roush WB, Lott BD, Vizzier-Thaxton Y 2005 Stoc-
king density effects on growth performance and processing
yields of heavy broilers. Poultry Sci 84:1332-1338.

Duncan DB 1955 Multiple range and multiple F tests. Bio-
metrics 11:1-42.

Imeada N 2000 Influence of the stocking density and rearing
season on incidence of sudden death syndrome in broiler
chickens. Poultry Sci 79:201-204.

Kochakian CD, Tillotson C 1957 Influence of several C19 ste-
roids on the growth of individual muscles of the guinea pig.
Endochrinology 60:607.

SAS 1999 SAS/STAT Software for PC. SAS Institute, Cary,
NC, USA.

Scow RO, Roe JH Jr 1953 Effect of testosterone propionate on
the weight and myoglobin content of striated muscles on
gonadectomized guinea pigs. Am J Physiol 173:22.

Sung SK, Kwon YJ, Kim DG 1998 Postmortem changes in the
physico-chemical characteristics of Korean native chicken. J
Poult Sci 25(2):55-64.

B R R SR MAIL L 1977a SE i E m o PR
Wic B 2EEOMES L UMAEIC DT HHEHR 48:522.

ETCME SRR RIAIEK 19776 =7 1) ok HE R 5
OMERERTIZ D T HE &R 48:308.

FEA AU ALY AR FER 1992 AR e agsS
o] &3 FEF A AT NP AFATEILA
pp 376-382.

AHA A ol AT B FHFS 1997 =AY
=7} Rhode Island Rede] w ol o] o A2 9
2744 &3 4. 1. kA2l 9 Rhode Island Red 1l
e Rl 2 S49%5Y. =73 A 24(3):117-126.

THETSHY 1993 AHA &FAFE 24 AREEIA pp
175-181.

AAF A4 A8 19% =4t BEF Havle #4 5

A, 37183 2] 22:223-231.

Ao AT A3 1997 F=ESHI wgFe] ol
Aell e Aol 2A3eH 54 vl F=7hast

SHA& o)Xl olF
SHES 1995 AAE 583t AFATF. FAVIEAT
HATHRIA] pp 227-247.
WA o3l ZRA A5 ZAakr uEE 1992 | AR
e
=

SRS TN, FANDG ADDT

K
=
=
iy
T
o
e

9%, BRI
36(1):23-28.
A RS 1994 A 1FD 583 AFAFIEIA

old4 ZRA YA F744 2008 AR @A 9 ofjix]
Feo] Aiee] A Folo] AdAtel mA= FEF g
Z7138}3) 2] 35(4):399-405.

AL oA F IS AR 1992 =R S A

o 5 ! A B4 vl A7 . AlE AlSe] H

2 T . B=7FE8ES)A] 19(4):205-215.

AR AE HHS AL o] AR HRe-§ 1997 V. Alg
Aol 2Hed AR, AU 1FE 83 AFAKRE

7

g
bl
2
ol
i)
=
El

AW 1994 1. A A5SA 2 Luis g A
% 1FF 5838 AT AFEIA pp 13-39.

SAbshel 2008 BEEEH AR R ASVIE AF AT 7k
Fag sl

FAREEAAE 2010 FHFAAET T2 THFA
st

SN EE 1992 A e wFES o] &3 FEF A AT
pp 376-383.
SETFFANFEFE 2007 FEF 2N IHFAAE.
HRFT T9d HY =
2009 A9 = v B i AR A A gy
71238+38] A] 36(2):157-163.
(A4 2010. 9. 10, 74: 2010. 11. 9, A=: 2010. 11. 19)

ok
ol
5 ru
<
=z
o,
<
X
Jo
12
ox
o
fuj
o3
o,



