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ABSTRACT A number of Korean native chicken(KNC) populations were registered in FAO (Food and Agriculture
Organization) DAD-IS (Domestic Animal Diversity Information Systems, http://www.fao.org/dad-is). But there is a lack of
scientific basis to prove that they are unique population of Korea. For this reason, this study was conducted to prove KNC’s
uniqueness using 25 Microsatellite markers. A total of 548 chickens from 11 KNC populations (KNG, KNB, KNR, KNW,
KNY, KNO, HIC, HYD, HBC, JIC, LTC) and 7 introduced populations (ARA: Araucana, RRC and RRD: Rhode Island Red
C and D, LGF and LGK: White Leghorn F and K, COS and COH: Cornish brown and Cornish black) were used. Allele
size per locus was decided using GeneMapper Software (v 5.0). A total of 195 alleles were observed and the range was 3
to 14 per locus. The MNA, Hexp, Hops, PIC value within population were the highest in KNY (4.60, 0.627, 0.648, 0.563
respectively) and the lowest in HYD (1.84, 0.297, 0.286, 0.236 respectively). The results of genetic uniformity analysis
suggested 15 cluster (AK = 66.22). Excluding JJC, the others were grouped in certain cluster with high genetic uniformity.
JJIC was not grouped in certain cluster but grouped in cluster 2 (44.3%), cluster 3 (17.7%) and cluster8 (19.1%). As a results
of this study, we can secure a scientific basis about KNC’s uniqueness and these results can be use to basic data for the
genetic evaluation and management of KNC breeds.

(Key words: Korean native chicken, genetic diversity, DAD-IS, microsatellite)
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Table 1. Description of the 18 chicken populations used in this study

Sort Abbreviation Populations No. of sample Genetic origin Source
ARA Araucana 32 Chile NIAS
RRC Rhode Island Red 32 USA NIAS
RRD Rhode Island Red 32 USA NIAS
Ifh’ll’sli? LGF White Leghorn 3 Ttaly NIAS
LGK White Leghorn 32 Italy NIAS
COS Cornish Brown 32 UK NIAS
COH Cornish Black 32 UK NIAS
KNG Korean Grayish-Brown 32 Korea NIAS
KNB Korean Black 32 Korea NIAS
KNR Korean Reddish-Brown 32 Korea NIAS
KNW Korean White 32 Korea NIAS
Korean KNY Korean Yellowish-Brown 32 Korea NIAS
native KNO Korean Ogye 32 Korea NIAS
chicken HIC Hyun-in Black 32 Korea Hyun-in farm
HYD Hoengseong Yakdak 32 Korea Hoengseong farm
HBC Hwangbong 30 Korea Hwangbong farm
Jic Jeju Native Chicken 23 Korea JLDI
LTC Long Tail Chicken 15 Korea Poongdong farm

NIAS : National Institute of Animal Science.
JLDI : Jeju Livestock Development Institute.
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Table 2. The statistical analysis of heterozygosity, polymor-
phism information content using 25 MS markers

Locus NA Hep Haps PIC

ADLOI76 10 0.559+0.042 0.538+0.058 0.486:0.039
ADL0267 10 0.440+0.056 0.368+0.058 0.379+0.050
ADL0278 8  0.629+0.019 0.773+0.052 0.55320.022
LEI0092 8 04690055 0.424+0.058 0.408+0.049
LEI0094 13 05330043 0.546+0.045 0.470:0.041
LEI0096 8 0.5410.042 0.555+0.050 0.477+0.039
LEI0099 9 04140045 0.396+0.050 0.354=0.039
LEI0135 7 0.500+0.044 0.485+0.046 0.424+0.041
LEI0166 4 0370£0.050 0.359+0.052 0.316+0.044
LEI0209 11 0.602£0.043 0.605:0.046 0.544=0.042
MCWO0016 5 04380060 0.423+0.062 0.385+0.054
MCW0037 0.486:0.040 0.499+0.044 0.408+0.035

0.263+0.045 0.29140.053 0.217+0.037

MCWOI111

4

MCWO0078 4
7 0.518+0.029 0.510+0.037 0.437+0.027
8

MCWO0145 0.646+0.021 0.644£0.020 0.569+0.026
MCWO0193 10 0.549+0.046  0.569+0.045 0.491+0.043
MCWO0206 7 0.499+0.033  0.504+0.044 0.428+0.029
MCWO0214 10 0.556+0.042  0.556+0.043 0.494+0.041
MCW0233 4 0.43740.054 0.418+0.053  0.369+0.047

MCWO0240 14 0.554+0.052  0.539+0.050 0.494+0.049

MCW0252 8 0.561+0.028  0.543+0.045 0.488+0.030
MCWO0295 8 0.513£0.030 0.494+0.044 0.436+0.029
MCWO0301 9 0.533£0.055 0.554+£0.060 0.473+0.050
MCWO0322 3 0.545+0.032  0.385£0.049  0.335+0.040
MCWO0330 6 0.405+0.048 0.583+0.040 0.460+0.032

NA: Number of alleles per locus.
Hey: Expected heterozygosity, Hq,s: Observed heterozygosity.
PIC: Polymorphism Information Content.
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Table 3. Genetic diversity parameters in 9 chicken populations
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Population Sample size Marker MNA Hexp Hobs PIC
ARA 32 25 2.9241.35 0.424+0.050 0.433+0.018 0.372+0.045
RRC 32 25 2.76+0.88 0.487+0.037 0.489+0.018 0.411+0.033
RRD 32 25 2.80+0.82 0.501+0.034 0.523+0.018 0.426+0.031
LGF 32 25 2.96+0.93 0.419+0.044 0.432+0.018 0.353+0.037
LGK 32 25 3.00+£1.12 0.4310.042 0.440+0.018 0.375+0.038
COos 32 25 3.24+0.93 0.528+0.028 0.525+0.018 0.452+0.026
COH 32 25 3.36+1.04 0.503+0.037 0.493+0.018 0.439+0.033
KNG 32 25 3.08+1.00 0.478+0.031 0.509+0.018 0.410+0.028
KNB 32 25 4.08+1.26 0.585+0.028 0.595+0.017 0.520+0.028
KNR 32 25 4.36+1.41 0.608+0.030 0.625+0.017 0.548+0.028
KNW 32 25 3.76+1.36 0.570+0.030 0.566+0.018 0.497+0.031
KNY 32 25 4.60+1.58 0.627+0.025 0.643+0.017 0.563+0.027
KNO 32 25 3.40+£1.26 0.507+0.040 0.499+0.018 0.445+0.036
HIC 32 25 4.16+1.43 0.581+0.032 0.555+0.018 0.515+0.031
HYD 32 25 1.84+0.69 0.297+0.042 0.286+0.016 0.236+0.033
HBC 30 25 2.40+0.82 0.423+0.049 0.415+0.018 0.351+0.042
JcC 23 25 3.96+1.06 0.581+0.024 0.573+0.021 0.513+0.024
LTC 15 25 2.96+1.31 0.496+0.044 0.444+0.026 0.420+0.041

MNA: Mean number of alleles.

Hexp: Expected heterozygosity, Hos: Observed heterozygosity.
PIC: Polymorphism Information Content.
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Fig. 1. Neighbor-Joining Phylogenetic tree showing genetic
Ao relationships among 18 chicken populations based on DA
7y A FE A E vl 2 PHYLIP program distances.

Table 4. Matrix of DA genetic distances observed among 18 chicken populations

ARA RRC RRD LGF LGK COS COH KNG KNB KNR KNW KNY KNO HIC HYD HBC JIC

RRC 0373

RRD 0350 0.027

LGF 0434 0.514 0.515

LGK 0400 0.486 0493 0.092

COS 0446 0336 0318 0457 0437

COH 0372 0325 0323 0470 0444 0313

KNG 0414 0280 029 0518 0511 0.426 0.269

KNB 0376 0296 0281 0450 0417 0341 0.255 0.304

KNR 0.293 0.292 0.281 0454 0431 0333 0244 0276 0.206

KNW 0369 0.323 0326 0425 0381 038 0307 0296 0250 0.247

KNY 0359 0352 0331 0481 0466 0362 0291 0.252 0.248 0.187 0.230

KNO 0437 0360 0373 0438 0430 0347 0263 038 0.267 0.253 0374 0315

HIC 0371 0326 0328 0472 0463 0351 0214 0275 0218 0210 0271 0237 0.251

HYD 0498 0.465 0475 0.675 0.637 0523 0465 0506 0411 0.386 0433 0433 0411 0.398

HBC 0529 0482 0474 0549 0.516 0435 0453 0448 0351 0319 0408 0336 0.424 0379 0.521

JJC 0375 0305 0302 0425 0418 0349 0342 0324 0259 0.280 0.287 0221 0.309 0.273 0.535 0.441
LTC 0489 0410 0404 0.537 0491 0491 0420 0381 0411 0334 0411 0378 0.507 0.443 0.611 0.465 0.390
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Table 5. The mean likelihoods of models and standard deviation, and Delta K value using Evanno methods (2005)

K Repeats Mean LnP(K) Stdev LnP(K) Ln'(K) |Ln"(K)| Delta K
2 10 —38,032.86 136.59 NA NA NA
3 10 —36,069.40 86.64 1,963.46 356.02 4.11
4 10 —34,461.96 148.82 1,607.44 603.31 4.05
5 10 —33,457.83 1,141.03 1,004.13 314.80 0.28
6 10 —32,138.90 172.48 1,318.93 148.16 0.86
7 10 —30,968.13 98.31 1,170.77 203.85 2.07
8 10 —30,001.21 197.36 966.92 291.76 1.48
9 10 —29,326.05 284.63 675.16 143.19 0.50
10 10 —28,507.70 130.32 818.35 356.90 2.74
11 10 —28,046.25 217.24 461.45 296.10 1.36
12 10 —27,288.70 136.85 757.55 275.49 2.01
13 10 —26,806.64 122.59 482.06 198.64 1.62
14 10 —26,523.22 259.54 283.42 532.71 2.05
15 10 —25,707.09 122.09 816.13 8,084.73 66.22
16 10 —32,975.69 2,4291.27 —7,268.60 13,542.77 0.56
17 10 —26,701.52 4,429.49 6,274.17 4871.03 1.10
18 10 —25,298.38 110.35 1,403.14 NA NA

Delta K: Mean([Ln"(K)|) / Stdev LnP(K).
Bold shows the highest value in the Delta K.
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Table 6. Population of membership of each 18 chicken populations genotypes with 25 microsatellite marker in the 15 inferred clusters
using STRUCTURE analysis

Inferred cluster
POP N
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ARA  0.001 0.001 0.001 0.002 0.001 0.002 0.979 0.002 0.001 0.002 0.001 0.002 0.002 0.002 0.001 32
RRC  0.002 0.002 0.002 0.972 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.001 0.003 0.003 0002 32
RRD  0.002 0.002 0.002 0.969 0.002 0.002 0.003 0.002 0.002 0.003 0.003 0.002 0.002 0.003 0002 32
LGF  0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.984 0.001 0.001 0.001 32
LGK  0.002 0.002 0.002 0.001 0.006 0.002 0.002 0.002 0.002 0.001 0.002 0.971 0.002 0.002 0.001 32
COS  0.002 0.002 0.001 0.005 0.002 0.002 0.002 0.002 0.002 0966 0.002 0.002 0.002 0.005 0.002 32
COH  0.002 0.003 0.002 0.002 0.003 0.005 0.002 0.004 0.004 0.005 0.020 0.002 0.007 0936 0002 32
KNG 0.002 0.003 0.002 0.004 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.001 0.969 0.003 0.001 32
KNB  0.004 0.004 0.002 0.005 0.004 0.007 0.003 0.005 0.008 0.003 0935 0.003 0.004 0.006 0.009 32
KNR  0.004 0.014 0.006 0.015 0.006 0.909 0.005 0.006 0.005 0.004 0.006 0.005 0.005 0.005 0.005 32
KNW  0.003 0.004 0.002 0.004 0940 0.004 0.004 0.003 0.003 0.002 0.005 0.017 0.004 0.003 0.003 32
KNY  0.010 0.889 0.004 0.005 0.016 0.015 0.010 0.006 0.006 0.006 0.007 0.003 0.010 0.009 0.006 32
KNO 0.003 0.005 0.002 0.003 0.002 0.006 0.003 0.763 0.006 0.090 0.006 0.006 0.003 0.098 0.005 32
HIC  0.003 0.007 0.003 0.003 0.006 0.007 0.003 0.006 0.839 0.003 0.007 0.002 0.008 0.097 0.006 32
HYD 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 098 32
HBC 0982 0.002 0.001 0.001 0.001 0.002 0.001 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 30

JcC 0.003 0443 0.177 0.010 0.005 0.005 0.008 0.191 0.105 0.005 0.032 0.006 0.005 0.004 0.003 23
LTC  0.003 0.003 0.955 0.004 0.002 0.005 0.002 0.001 0.006 0.002 0.002 0.002 0.004 0.008 0.002 15

Maximum values for each breeds are shown in bold.
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