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ABSTRACT The objective of this study was to develop a
technique for the cultivar discrimination using SSR markers
in soybean. A total of 91 soybean cultivars developed from
1913 to 2002 in Korea were evaluated by five polymorphic
SSR markers (Sat 043, Sat 036, Sat 022, Sat 088 and
Satt045). Five SSR markers generated a total of 64 alleles
and the number of alleles for each SSR marker ranged
from 10 to 15 with average of 12.8. Polymorphic information
contents (PIC) by five markers of 91 cultivars were ranged
from 0.790 to 0.905 with average of 0.857. A total of 82
cultivars (90%) among 91 soybean cultivars could be
individually discriminated by combination of five SSR
markers through five step analysis. A cultivar, Buseok, by
Sat 043 at the first step, 34 cultivars including Hojangkong
by Sat 036 at the second step, 29 cultivars including
Dankyeongkong by Sat 022 at the third step, 12 cultivars
including Sinpaldalkong 2 by Sat 088 at the fourth step,
and 6 cultivars including Saebyeolkong by Satt045 at the
fifth step were discriminated. Soybean cultivars which were
not discriminated by SSR markers could be discriminated
by morphological characteristics.
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Table 1. List of Korean soybean cultivars used for discrimination by SSR markers.

Ent . Year SSR En . Year SSR
Nor.y Cultivar name released Usage cluster Ntor.y Cultivar name released Usage cluster
1. Jangdanbackmok 1913 ST’ It 47.  Hannamkong 1994 BS \Y%
2. Buseok 1948 ST I 48.  Jinpumkong 1994 ST |
3. Chungbukbaek 1948 ST vii 49.  lksannamulkong 1995 BS v
4. Iksan 1948 ST v 50.  Geumgangkong 1995 ST v
5. Haman 1960 ST v 51.  Myeongjunamulkong 1995 BS VI
6. Keumkangdaelip 1960 ST vil 52.  Pungsannamulkong 1995 BS II
7. Kwangdu 1966 ST I 53.  Seokyangputkong 1995 VS VII
8. Hill 1967 BS v 54.  Sobaegnamulkong 1995 BS VI
9. Shelby 1967 ST Vi 55.  Alchankong 1996 ST v
10. Kwangkyo 1969 ST I 56.  Dajangkong 1996 ST VI
11. Bongeui 1970 ST VI 57.  Geomjeongkong 2 1996 CR I
12. Dongpuktae 1974 ST 1I 58.  Geomjeongolkong 1996 EM I
13. Kanglim 1974 ST Vi 59.  Jinpumkong 2 1996 ST II
14. Baegcheon 1977 ST VI 60.  Daewonkong 1997 ST [
15. Danyeobkong 1978 BS v 61.  Ilpumgeomjeongkong 1997 CR I
16. Jangyeobkong 1978 ST I 62.  Jangmikong 1997 ST VI
17. Hwangkeumkong 1980 ST I 63.  Tawonkong 1997 BS I
18. Jangbaegkong 1982 ST v 64. Illmikong 1998 ST VI
19. Namcheonkong 1982 ST i 65.  Paldonamulkong 1998 BS v
20. Milyangkong 1983 ST VI 66.  Saeolkong 1998 EM VIl
21. Baegunkong 1984 ST v 67.  Seonheukkong 1998 CR I
22. Pangsakong 1984 BS v 68.  Sodamkong 1998 ST I
23. Saealkong 1984 ST 1 69.  Somyeongkong 1998 BS v
24, Paldalkong 1985 ST VI 70.  Songhagkong 1998 ST v
25. Dankyeongkong 1986 ST A" 71.  Dachwangkong 1999 ST vil
26. Eunhakong 1986 BS v 72.  Doremikong 1999 BS v
27. Pokwangkong 1986 ST I 73.  Heugcheongkong 1999 CR I
28. Jangkycongkong 1988 ST [ 74.  Jinyulkong 1999 CR 1t
29. Muhankong 1988 ST I 75.  Sowonkong 1999 BS VI
30. Nambhaekong 1988 BS I 76.  Cheongjakong 2000 CR I
31 Danwecnkong 1989 ST VI 77.  Jangwonkong 2000 ST I
32. Jangsukong 1989 ST VI 78.  Saebyeolkong 2000 BS v
33. Mallikong 1990 ST I 79.  Seonnogkong 2000 \AS VI
34. Samnamkong 1991 ST VI 80.  Shillokkong 2000 A VIl
35. Shinpaldalkong 1991 ST A\ 81.  Sohokong 2000 BS v
36. Taekwangkong 1991 ST I 82.  Geomjeongkong 3 2001 CR II
37. Bukwangkong 1992 ST v 83.  Geumjeongkong 4 2001 CR -
38. Sinpaldalkong 2 1992 ST VI 84,  Jinmikong 2001 ST I
39, Danbaexkong 1993 ST v 85.  Sorogkong 2001 BS v
40. Duyoukong 1993 ST v 86.  Anpyeongkong 2002 BS v
41. Geomjeongkong 1 1993 CR 1 87.  Dachaekong 2002 BS III
42. Hwaeornputkong 1993 A VII 88.  Daepungkong 2002 ST v
43. Hwasor.gputkong 1993 A VII 89.  Dagikong 2002 BS v
44, Kwangankong 1993 BS v 90.  Hojangkong 2002 ST I
45. Pureunkong 1993 BS VI 91.  Seonamkong 2002 BS v
46. Soyangkong 1993 ST Vi

TST=soy source and tofu soybean, BS= bean spout soybean, CR=cooking soybean with rice, VS=vegetable soybean, EM=early
maturity soybean
*A total of 91 Korean soybean cultivars were classified into 7 clusters except Geumjeongkong 4 based on SSR analysis by
Kim er al. (2006)
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Table 2. Information on five markers used for cultivar discrimination of Korean soybean.

Primer Core motif and Sequence Annealing
number of repeats d temperature
F : GCG GTC CGT CAA TGA ATA TTA AAT TAA AA .
Sat 043 (AT)23 48C
R : GCG AAA GCG GCA GAG AGA GAA AGG T
F : GCG ACT CCA AGT TIT TTT TGT TT .
Sat 036 (AT)19 55C
R : GCG GGA GTT AGA GGA AGA GAA CA
F : GCG GCC TTT TCT GAC TGT TAA .
Sat 022 (AT)27 47C
- R : GCG CAG TGA CTA AAA CTT ACT AT
F : TTC AAT TGT ACA TAG TCA TCA A .
Sat_088 (ATH17 47C
R : TAA TGA GCG AGG AAT CTA A
F : TGG TTT CTA CTT TCT ATA ATT ATT T .
Satt045 (ATT)18 55C
R : ATG CCT CTC CCT CCT
Sat 043
v geun 170D,
T . ' " . - F 2 ee . em160pp
- .- . nt" ‘“ . V‘ . 5, g 150bp
R e i.- - @ 140bp
" »~ “": q‘ .' ’ - F
. <=120bp

Fig. 1. SSR DNA polymorphism revealed by Sat 043.

Table 3. Number of alleles, range of allele size and PIC values estimated by five SSR markers of 91 Korean soybean cultivars.

Primer Linkage group Number of alleles  Range of allele size (bp) PIC value
Sat_043 K 15 138-172 0.905
Sat_036 Dla 15 130-210 0.875
Sat_022 D2 13 208-264 0.886
Sat_088 G 11 128-164 0.832
Satt045 E 10 123-150 0.790
Mean 12.8 ' 0.857
SSR th7 & °]- &3 F FF9 IS fA dHEUA = 4172 bp)e] 1EFFo] FEHY LY, YA FFE2 &
7t @ow PIC gro] &2 Sat_043% ol83sted wEstgal,  AFe Aolof wet 142522 FEHGH 2849 Sat_

20 & Sat 036, Sat_022, Sat_088, I Satt045 52| $=A]
2 ko] SHA R o]FolFrh FHelA 1913 FE 2002
A 4 T FF 97l diste] dAE(-5EANE F
£ T3 RAEE Table 49 Zow, 1 WA=
Table 59F 2t} 19HA oA Sat 04322 T3S o

=]
T

03622 ITtAlC|A HHEHA e W0EF FolA 24
(90bp) 5 34FF0], 342 Sat 02202 %= 2etA oA &
HEA g2 5655 FollA 9743230 bp) 5 29530, 4
A9 Sat 088F = ATEF235(160 bp) 5 12FFo]

HE T SEA 9] Satt045 2= AEF(132 bp) T 6FF]



662 UHEIX|(KOREAN J. CROP SCL.), 51(7), 2006

Table 4. Discrimination steps by five SSR markers of 91 Korean soybean cultivars.

Step-1 (Sat_043) Step-2 (Sat_036) Step-3 (Sat_022) Step-4 (Sat_088) Step-5 (Satt045)
Aslilzeele Entry No. Aslilzeie Entry No. Aslilze;e Entry No. Aslilie Entry No. Aslilze(l:e Entry No.
. (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name)
138 25 138 25 230 25(Dankyeong)
35 i 35 232 35 152 35 132 35t
40 40 40 40 40
47 47 50 50 50
50 50 240 47(Hannam)
140 7 138 90(Hojang)’
10 140 46 232 46(Soyang)
16 60 256 60(Daewon)
27 156 7(Kwangdu)
28 190 10 244 36(Taekwang)
36 16 246 16(Jangyeob)
46 27 250 27(Pokwang)
60 28 256 10 130 10 150 10
90 36 28 28 28
142 8 146 18(Jangbaeg)
18 168 8(Hill)
68 200 68(Sodam)
144 43 130 48(Jinpum)
48 152 43(Hwaseongput)
78 182 78 224 78 150 78 132 78(Saebyeol)
81 81 81 150 81 135 81(Soho)
146 9 130 29 232 29 232 29 132 29
14 30 30 30 . 30
20 138 9 232 « 9 160  38(Sinpaldal 2)
29 32 38 163 9(Shelby)
30 38 56 183 56(Dajang)
31 56 244 32(Jangsu)
32 140 45(Pureun)
37 146 14 218 20(Milyang)
38 20 228 14(Baegcheon)
45 31 232 31(Danweon)
32 37 224 52(Pungsannamul)
56 52 28  37(Bukwang)
8 160 74(Jinyul)
61 190 58 256 82(Geomjeong 3)
74 61 264 58 148 58 150 58

&2 82 61 61 6l
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Table 4. Continued.

Step-1 (Sat_043) Step-2 (Sat_036) Step-3 (Sat_022) Step-4 (Sat_088) Step-5 (Satt045)
Aslil;;e Entry No. ':lilie Entry No. [zlif;e Entry No. Aslilze;e Entry No. Aslil;>;§ Entry No.
(op) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name)
148 5 138 34 244 34(Samnam)
15 83 250  83(Geumjeong 4)
22 140 39 228 39 152 39 132 44(Kwangan)
34 44 44 44 150 39(Danback)
39 142 85 208 91(Seonam)
44 91 228 85(Sorog)
49 144 5 228 5 150 5(Haman)
83 15 15 152 15(Danyeab)
84 168 49(Tksannamul)
85 184 22(Pangsa)
91 190 84(Jinmi)
150 12 138 54 138 54 130 54 132 62 (Jangmi)
23 62 62 62 150  54(Sobaegnamul)
54 140 65(Paldonamul)
59 160 12 232 59(Jinpum 2)
62 59 240 12(Dongpuktac)
65 190 23 228 23 142 69(Somyeong)
69 69 69 156 23(Saeal)
152 53 156  53(Seokyangput)
79 182 79(Seonnog)
154 19 160 19(Namcheon)
73 210 73(Heugcheong)
158 4 142 4(Iksan)
26 182 72(Doremi)
55 184 26(Eunha)
63 190 55 224 89(Dagi)
72 63 228 86(Anpyeong)
86 86 230 55 130 87(Dachae)
87 87 63 148 63(Tawon)
89 89 87 150 55(Alchan)
162 17 130 17(Hwangkeum)
33 142 75(Sowon)
41 184  41(Geomjeong 1)
75 190 33 244 33(Malli)

76 76 250 76(Cheongja)
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Step-1 (Sat_043) Step-2 (Sat_036)

Step-3 (Sat_022)

Step-4 (Sat_088) Step-5 (Satt045)

Allele Allele Allele

Allele Allele

size Entry No. size Entry No. size Entry No. size Entry No. size Entry No.
(bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name) (bp) (Cultv. Name)
164 1 130 6(Keumkangdaelip)
6 138 24 232 24(Paldal)
21 51 246 51 130 51(Myeongjunamul)
24 88 83 132 88(Daepung)
51 140  1(Jangdanbaegmok)
57 142 70(Songhag)
67 182 21(Baegun)
70 190 77(Jangwon)
77 234  57(Geomjeong 2)
88 240 67(Seonheuk)
166 K] 146 13(Kanglim)
13 152 3(Chungbukbaek)
42 156 42(Hwaeomput)
71 160 7 208 80(Shillok)
80 80 264 71(Daehwang)
168 11 138 11 234 64(1lmi)
64 64 244 11(Bongeui)
66 156 66(sacol)
172 2(Buseok)

'Cultivar name in parenthesis indicates discriminated cultivars at each step.
*Italic entry number of the fifth step indicates cultivars that were not discriminated each other.
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Table 5. Cultivars discriminated at each step by five SSR markers of 91 Korean soybean cultivars.

Step Primers Numper of Discriminated cultivars
cultivars
Step-1 Sat_043 1 Buseok
Hojangkong, Kwangdu, Jangbaegkong, Hill, Sodamkong, Jinpumkong,
Hwaseongputkong, Pureunkong, Jinyulkong, Iksannamulkong, Pangsakong,
Jinmikong, Paldonamulkong, Seokyangputkong, Seonnogkong,
Namcheonkong, Heugcheongkong, lksan, Doremikong, Eunhakong,
- + -
Step-2 Sat_043 -+ Sat 036 34 Hwangkeumkong, Sowonkong, Geomjeongkong 1, Keumkangdaelip,
Jangdanbaegmok, Songhagkong, Baegunkong, Jangwonkong,
Geomjeongkong 2, Seonheukkong, Kanglim, Chungbukbaek,
Haweomputkong, Sacolkong
Dankyeongkong, Hannamkong, Soyangkong, Daewonkong, Tackwangkong,
Jangyeobkong, Pokwangkong, Jangsukong, Milyangkong, Baegcheon,
Step-3 Sat 043 + Sat 036 + 29 Danweonkong, Pungsannamulkong, Bukwangkong, Geomjeongkong 3,
P Sat 022 Samnamkong, Geumjeongkong 4, Seonamkong, Sorogkong, Jinpumkong 2,
Dongpuktae, Dagikong, Anpyeongkong, Mallikong, Cheongjakong,
Paldalkong, Shillokkong, Daehwangkong, Ilmikong, Bongeui
Sat 043 + Sat 036 + Sinpaldalkong 2, Shelby, Dajangkong, Haman, Danyeobkong,
Step-4 = - 12 Somyeongkong, Saealkong, Dachaeckong, Tawonkong, Alchankong,
Sat 022 + Sat 088 .
- - Myeongjunamulkong, Daepungkong
Sat_043 + Sat 036 + .
Step-5 Sat 022 + Sat 088 + 6 gzibyezg(rgnﬁ(, :ohokong, Kwangankong, Danbaekkong, Jangmikong,
Satt045 acgnamuiong
Shinpaldalkong(SS)T, Duyoukong(40), Geumgangkong(50), Kwangkyo(10),
Non-discriminated 9 Jangkyongkong(28), Muhankong(29), Namhaekong(30),
Geomjeongolkong(58), Ilpumgeomjeongkong(61)
Total 91

"Number in parenthesis indicates entry number in Table 1 and 4.

S2835| R0 B1H Z+ £F2] EX(Shin ef al, 1998; o} wtE A BEEts AL ofyr] wEo(Kwon et al,
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2 54T 35T 28, @4 B Ao] Zolzk )i th EJ A= el wE A F Aol7) 1%
t}. whabA| SSR ol o oJst thE o] HEF A g2 EF ¥ ZAEE JtiUchimura ef al., 2004). ZFRH 2] 54
45 ol WeA S0l ojste) Fo) Abesidth  wA A, S 23 D 23 BRI o) BF) EYY

ErsiAS ANEAS FE N UL AP U & BEE sl olT ETES Teekn A Reen

ZLE S$AET ok & E £ESAS 93 ARAAZA DNA A9 £J0] Thse

DNA D}ﬁéﬂo A= 157]- o] Wy mpA o] Awk THKobayashi & Yoshida, 2006). Zhang et al.(2005)-2- 3
o1 e Akt oolo) QUG DNA ool vieb] £ 59 3 AL RAPD sbfol oIt
L gxA Azl oy AT RIF wp glon, T DUS HAFE
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Table 6. Morphological characteristics of non discriminated Korean soybean cultivars by five SSR markers.

SSR Cultivars Growth Flower Leaflet  Pubsence Pod Seed coat IQO-seed Hilum
cluster habit colour shape colour colour colour weight (g) colour
Kwanggyo pY p? o’ Gw? LB” LY® 18.4 LB”
Jangkyongkong ID W 0 GW DB Y 22.9 LB
Muhankong ID P o) GW LB Y 20.5 LB
! Nambhaekong D W o B B Y 12.4 LY
Geomjeongolkong D P 0 B DB B 28.0 B
Ilpumgeomjeongkong D P 0} B B B 25.7 B
Shinpaldalkong D W O B LB Y 17.5 DB
v Duyoukong D w O G B Y 17.6 GB
Geumgangkong D w 6] B B Y 18.8 G

I)D=determinate, ID=indeterminate, 2)P=purple, W=white, * )O=0val, 4)GW=greish white, B=brown, G=grey, 5)LB:light brown,
DB=dark brown, B=brown, “LY=light yellow, Y=yellow, B=black, "LB=light brown, LY=light yellow, B=black, DB=dark

brown, GB=greish brown, G=grey

o| 4 -2 A(Distinctness)

9} A (Uniformity) =
i st
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/\u7_|¥gr,].
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917 2o di5te] 57§2] SSR uf#(Sat_043, Sat_036, Sat
022, Sat_088 % Satt045)Z o|-g3to] B3I HH-E
o2 o]-§% SSR 57 upA 9 F hH AR = 647101,
HAE 10~157o1%l o, HaF hHAR; = 12.870]%

t}. PICZHS 0.790(Satt045)~0.905(Sat_043)2] ¥ ¢joglo

o, BF PICZHS 0.8570|¢ith SSR u}# 579 z3tos
STAS TS St & IIET FolA 82550 FHEHE

01 oF 90%7} TEE Gk T [GA oA Sat 04308 T
Halo)-gn R0 1EEo) 2tHA|9 Sat 036°2E 7

£ 2 34%%0], 334 9] Sat 0222 BAT S 298 Fo|,
4979 Sat 0882 ABLFE 5 12EF0), STHA
SassE 48T 5 6EE] PRELC A2 Jio] B
8EA ke BEES FohY B4l st} o] shset
Ak
Ab A
£ B2 2005HE FEshn st el o
3ho] ATLE|A L.
ol =3

Akagi, H., Y. Yokozeki, A. Inagaki, and T. Fujimura. 1997.
Highly polymorphic microsatellites of rice consist of At
repeats, and a classification of closely related cultivars with
these microsatellite loci. Theor. Appl. Genet. 94 : 61-67.

Aranzana, M .G., J. Garcia-Mas, J. Carbo, and P. Arus. 2002.
Development and variability analysis of ‘microsatellite markers
in peach. Plant Breeding 121 : 87-92.

Baek, I. Y., D. C. Shin, S. T. Kang, S. B. Song, S. O. Hur,
C. K. Park, Y. H. Kwack, and Y. J. Oh, 1998. A new early
maturity, black seed coat, and high yielding soybean variety



SSR OOl QI8 9= § 250 L 667

for cooking with rice “Geomjeongolkong”. Korean J. Breed.
30(4) : 399.

Bemet, G. P., S. Bramardi, D. Calvache, E. A. Carbonell, and
M. J. Asins. 2003. Applicability of molecular markers in
the context of protection of new varieties of cucumber.
Plant Breeding 122 : 146-152.

Cho, Y. G., T. Ishii, S. M. Temnykh, X. Chen, L. Lipovich,
S. R. McCouch, W. D. Park, N. Ayres, and S. Cartinhour.
2000. Diversity of microsatellites derived from genomic
libraries and genebank sequences in rice (Oryza sativa L.).
Theor. Appl. Genet. 100 : 249-257.

Cregan, P. B., T. Jarvik, A. L. Bush, R. C. Shoemaker, K. G.
Lark, A. L. Kahler, N. Kaya, T. T. VanToai, D. G. Lohnes,
J. Chung, and J. E. Specht. 1999. An integrated genetic
linkage map of the soybean genome. Crop Sci. 39 : 1464-
1490.

Donini, P., P. Stephenson, G. J. Bryan, and R. Koebner. 1998,
The potential of microsatellites for high throughout genetic
diversity assesment in wheat and barley. Gen. Resources
and Crop Evol. 45 : 415-421.

Ham, Y. S., K. Y. Park, and E. H. Hong. 1969. A new soy-
bean variety, “Kwangkyo”. Res. Rept. ORD(Crop) 12(1) :
87-90.

Hong, E. H,, S. D. Kim, Y. H. Hwang, Y. H. Lee, Y. H. Moon,
E. H. Park, H. S. Kim, Y. H. Kim, W. H. Kim, and R. K.
Park. 1989. A disease resistant and mechanized cuitivation
adaptable new soybean varieties, “Muhankong”. Res. Rept.
RDA (U&I) 31(4) : 5-8.

Hong, E. H,, S. D. Kim, Y. H. Lee, Y. H. Hwang, Y. H. Moon,
H. S. Kim, E. H. Park, Y. G. Seong, Y. H. Kim, W. H.
Kim, Y. H. Ryu, and R. K. Park. 1992. A good quality,
semi-dwarf, high density-adaptable and high yielding new
soybean variety “Shinpaldalkong”. Res. Rept. RDA (U&l)
34(2) : 20-25.

Hwang, Y. H. 2004. Historical review on soybean cultivation
in Korea. International Symposium on the development of
Functional Soybean Varieties, New Materials, Medicine, and
Foods. 1-29. Kyungbuk National University.

Ji, H. S, H. J. Koh, S. U. Park, and S. R. McCouch. 1998.
Varietal identification in japonica rice using microsatellite
DNA markers. Korean J. Breed. 30(4) : 350-360.

Jong, S. K., S. H. Kim, S. H. Woo, and H. S. Kim. 2006.
Comparision of pedigree-and DNA-based genetic similarity
among Korean soybean cultivars. Korean J. Breed. 38(1) :
19-25.

Jung, H .S., K. Van, M. Y. Kim, and S. H. Lee. 2004. Iden-
tification of DNA using AFLP and SSR markers in soybean
somaclonal variants. Korean J. Crop Sci. 49(1) : 69-72.

Kim, M. S., M. J. Park, J. G. Hwang, S. H. Jo, M. S. Ko,
I. M. Chung, and J. I. Chung. 2004. Identification of quanti-
tative trait loci associated with isoflavone contents in soy-
bean seed. Korean J. Crop Sci. 49(5) : 423-428.

Kim, S. D, E. H. Hong, Y. H. Hwang, Y. H. Lee, E. H. Park,
Y. H. Moon, H. S. Kim, W. H. Kim, and R. K. Park. 1989.
A broad regional and mechanized cultivation adaptable new
soybean variety “Jangkyongkong”. Res. Rept. RDA (U&I)
31(4) : 9-12.

Kim, S. H,, J. W. Chung, J. K. Moon, S. H. Woo, Y. G. Cho,
S. K. Jong, and H. S. Kim. 2006. Genetic diversity and
relationship by SSR markers of Korean soybean cultivars.
Korean J. Crop. Sci. 51(3) : 249-258.

Kobayashi, S. I. and T. Yoshida. 2005. Identification of main
paddy rice cultivars in Tochigi Prefecture by RAPD analysis.
Jpn. J. Crop Sci 74(2) : 207-211.

Kobayashi, S. I. and T. Yoshida. 2006. Identification of main
wheat and barley cultivars in the Kanto region by RAPD
analysis. Jpn. J. Crop Sci 75(2) : 165-174.

Kwon, Y. S., J. Y. Moon, Y. S. Kwon, D. Y. Park, W. M.
Yoon, I. H. Song, and S. 1. Yi. 2003. AFLP analysis for
cultivar discrimination in radish and chinese cabbage. Korean
J. Breed. 35(5) : 319-328. .

Moon, J. Y., 1. Y. Seung, D. Y. Park, I. H. Song, H. Y. Park,
and Y. S. Kwon. 2003. Application of amplified fragment
length polymorphism (AFLP) analysis for DUS test in pep-
per cultivars. Korean J. Breed. 35(5) : 319-328.

Park, C. K., 1. Y. Baek, S. B. Song, D. C. Shin, H. S. Suh,
and Y. J. Oh. 1996. A new early maturity, resistant to
disease and lodging, and high yielding soybean variety
“Geumgangkong”. RDA. J. Agri. Sci. 38(2) : 171-176.

Rongwen, J. M., S. Akkaya, A. A. Bhagwat, U. Lavi, and P.
B. Cregan. 1995. The use of microsatellite DNA markers
for soybean genotype identification. Theor. Appl. Genet. 90
: 43-48.

Shin, D. C., C. K. Park, 1. Y. Baek, C. S. Jung, J. M. Lee,
Y. C. Kim, H. S. Suh, and S. K. Lee. 1994. A new high
yielding, resistant to disease and lodging, good seed quality
and semi-dwarf soybean variety “Duyoukong”. RDA. J. Agri.
Sci. 36(2) : 154-158.

Shin, D. C., 1. Y. Baek, C. K. Park, S. T. Kang, S. B. Song,
S. O. Hur, Y. H. Kwack, Y. J. Oh, and Y. H. Hwang. 1998.
A new early maturity, diesease and lodging resistance, high
yielding and black seed coat soybean variety “Ilpumgeom-
jeongkong”. Korean J. Breed. 30(4) : 398.

Shin, D. C.,, Y. C. Kim, D. K. Sung, H. S. Suh, and G. S.
Chung. 1989. A new soybean variety “Namhackong”. Res.
Rept. RDA (U&I) 31(3) : 7-10.

Song, Q. J., C. V. Quigley, R. L. Nelson, T. E. Carter, H. R.
Boerma, J. L. Strachan, and P. B. Cregan. 1999. A selected
set of trinucleotide simple sequence repeat markers for soy-
bean cultivar identification. Plant Varieties and Seeds 12 :
207-220.

Turuspekov, Y., K. Nakamura, R. Yoshikawa, and R. Tuberosa.
2001. Genetic diversity of Japanese barley cultivars based
on SSR analysis. Breeding Science 51 : 215-218.



668 CHEIX|(KOREAN J. CROP SCL), 51(7), 2006

Uchimura, Y., M. Frusho, and T. Yoshida. 2004. Identification
of Japanese two-rowed barley cultivars by DNA markers.
Jpn. Crop Sci. 73(1) : 35-41.

Wang, L., R. Guan, L. Zhangxiong, R. Chang, and L. Qiu. 2006.
Genetic diversity of Chinese cultivated soybean revealed by
SSR markers. Crop Sci. 46 : 1033-1038.

Wang, Z. Y. and S. D. Tansley. 1989. Restriction fragment
length polymorphism in Oryza sativa L. Genome 32 : 1113-
1118. '

Weising, K., P. Winter, B. Hiittel, and G. Kahl. 1998. Micro-

satellite marker for molecular breeding. J. of Crop Production
1(1) : 113-143.

Wu, K. S. and S. D. Tansley. 1993. Abundance, polymorphism
and genetic mapping of microsatellites in rice. Mol. Gen.
Genet. 245 : 187-194.

Zhang, L. S., V. Le Clere, S. Li, and D. Zhang. 2005. Establish-
ment of an effective set of simple sequence repeat markers
for sunflower variety identification and diversity assesment.
Can. J. Bot. 83 : 66-72.



