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ABSTRACT This study was carried out to investigate
polymorphism, gene diversity, and geographical relationships
of 81 Korean wild (Glycine soja) and 130 cultivated soy-
beans (G. max) using seven simple sequence repeat (SSR)
markers. A total of 144 alleles were observed in 211
accessions with an average of 20.6. Each SSR loci showed
13 (Satt532) to 41 (Sat 074) multialleles. The range of
alleles within the loci was wider in wild soybean than the
cultivated soybeans. The average genetic diversity values
were 0.88 and 0.69 in wild and cultivated soybeans,
respectively. In a scatter diagram of wild and cultivated
soybeans based on canonical discriminant analysis, CAN1
accounted for 84.2% while CAN2 did 8.5%. Two species
were grouped into three: group I (G. max), group II (G.
soja), and group III (complex of G. max and G. soja). The
geographical relationships of wild soybean were distinguished
into two groups: Gyeonggi for Group I, and Gyeongsang,
Jeolla, Gangwon, and Chungcheong for Group II. Those of
cultivated soybeans were distinguished into Gyeonggi,
Gangwon, and Gyeongsang for Group I, and Jeolla and
Chungcheong for Group II. Therefore, the geographical
relationships of wild soybeans were well typified based on
the ecosystems of the Korean peninsula.
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Table 1. No. of accession and geographical distribution of Korean cultivated (Glycine max) and wild soybeans (G. max) used

in this study.
Wild (G. soja) Cultivated (G. max)
Province
County No. of County No. of
acc. acc.
Gangwon Yanggu, Wonseong, Pyungchang Chuncheon, 16 Donghae, Jeongseon, Chuncheon 14
Cheolwon, Jeongseon Hongcheon, Pyungchang, Hongcheon
Hwoengseong, Inje
Gyeonggi Gwacheon, Gwangju, Namyangju Anseong, 10 Gwangju, Anseong, Yangpyung Paju, 21
Yangpyung, Yeoju Hwaseong Pyungtack, Pocheon Hwaseong
Gyeong  Changnyung, Hadong, Goryeong 20 Ulsan, Ulju, Changwon, Gyungju Goryeong, 44
sang Gunwi, Geumreung, Mungyung Sangju, Geumreung, Dalseong Mungyung, Seonsan,
Seongju, Yeongcheon Yeongpung, Yaecheon, Seongju Andong, Youngduk, Yaecheon
Euiseong Cheongdo Weolseong, Euiseong, Cheongsong
Jeolla Gogseong, Gurye, Naju, Haenam Hwasun, 9 Gogeong, Boseong, Wando Jangheung, 35
Sunchang, Jangsoo Jeonju, Jinan Hampyung, Haenam Gochang, Gimje,
Namwon, Buan Sunchang, Imsil, Jangsoo
Chung Dangjin, Buyeo, Seosan, Asan Yeongi, 26 Geumsan, Buyeo, Yeongi, Boeun Jewon, 16
cheong  Yesan, Cheonan, Gyoisan Danyang, Boeun, Jincheon
Youngdong Ogcheon, Eumseong, Jungwon
Jincheon, Cheongwon
Total 81 130
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Table 2. Soybean SSR loci and séquence of primers used for identifying the Korean wild and cultivated soybeans.

Locus Fluo;escent Linkage Forward primer Reverse primer

ye group
Sat_074 FAM F iGGTGAGAAATACATGCAACTTAC GGGCATCAAAATTGA TATTAAATGTCTAA
Satt187 HEX A2 GCGTTTTAATTTATGATATAACCAA  GCGTTTTATCTCTTTTTCCACAAC
Satt197 NED B1 CACTGCTTTTTCCCCTCTCT AAGATACCCCCAACATTATTTGTAA
Satt532 FAM DlatQ GCGCCAATATTATCATGCTTTATGT GCGTGTAAAAATCTTTGAATCTTGA
Satt141 HEX D1b+W CGGTGGTGGTGTGCATAATAA CCGTCATAAAAAGTC CCTCAGAAT
Satt286 NED Cc2 GCGGCGTTAATTTATGCCGGAAA GCGTTTGGTCTAGAATAGTTCTCA
Satt245 HEX M AACGGGAGTAGGACATTTTATT GCGCCTCCTGAATTTCAAAGAATGAAG

A
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Table 3. Number of alleles and approximate size of alleles at each simple sequence repeat (SSR) locus in the Korean wild
and cultivated soybeans.

Linkage . . No. of
Locus group Approximate size of alleles (bp) alleles
Sat_074 F 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192 196, 198, 200, 212, 214, 216, 218, 41
220, 222, 224, 226 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248 250, 252, 254,
256, 258, 264, 272, 274
Satt187 A2 238, 241, 244, 247, 250, 256, 259, 265, 272, 275, 281 287, 290, 299 14
Satt197 B1 122, 131, 134, 140, 143, 146, 149, 159, 168, 174, 177 180, 183, 186, 189, 192, 195, 201 18
Satt532 Dla+Q 139, 142, 154, 157, 160, 163, 166, 169, 172, 175, 178 181, 184 13
Satt141 D1b+W 143, 146, 152, 155, 158, 161, 167, 170, 173, 176, 179 182, 185, 188, 191, 194 16
Satt286 C2 163, 175, 178, 181, 184, 187, 196, 199, 202, 205, 208 211, 214, 217, 220, 223, 226, 229, 21
232, 235, 238
Satt245 M 140, 143, 149, 155, 158, 161, 172, 175, 178, 181, 187 190, 193, 196, 199, 202, 208, 211, 21
214, 217, 220
Total 144
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Fig. 1. Distribution for allele size (bp) of Korean wild and cultivated soybean.
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Table 4. Number of alleles and gene diversity values of Korean wild and cultivated soybeans at each simple sequence repeat

(SSR) locus

No. of alleles

Gene diversity values

Locus Wild  Cultivated  Total Shared Wild Cultivated Total % Gsr
Sat_074 27 23 41 9 0.94 0.93 0.96 8.7
Satt187 13 4 14 3 0.92 0.41 0.71 245
Satt197 13 10 18 5 0.82 0.68 0.78 138
Sat(532 13 8 13 8 0.89 0.81 0.87 9.4
Satt141 12 9 16 5 0.72 0.63 0.69 10.4
Satt286 21 7 21 7 0.93 0.68 0.84 16.1
Satt245 18 8 21 5 0.91 0.67 0.84 14.9
Total 17 69 144 2 - - - -
Average 16.7 9.9 20.6 6.0 0.88 0.69 0.81 13.8
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Fig. 2. Scatter diagram of wild and cultivated soybeans based
on 7 SSR primers. CAN1 accounts for 84.2% and
CAN2 8.5%.

SANTL S APTS Bt v ok E5 cheket Ho
25 A4 AuF Tt opYFol sl cpDNAE ©|&
3k RFLPEA A 3719 typeC &2 2= 3=dl type 1
AufE oA F=izl ¥ type e B & F3Fo] HA
7|E3t ot opFANN 2 NI=E UEH. Type I F
oRYFTLE dE, T, T, Aok FROIA A=
=9l Aol ATt HAE oA opYFH AujF:
o wik AEoIAY AEE T AP AzFoR 7
3hath E3 type M= dfR-2o] opFolAl AAHA Y
AulE Fol o] typel Zo] tha mtDNAS] RFLP £4&
283 A 2 oA Bt 2 HEAX =g
A ofig oz HE WS Z1loz Befti(Shimamoto ef
al., 2000; Xu et al., 2000).

xla|= clerEmet Qoin
YT SN TAY A F
ML 517D~ 104G AT, 4%

mﬂm



244

L FAR AAEAY 320 gE Y +=HA
ol v A BE FAARNA 7HF ol YRyt
Nei(1973)9] HH-& ol83dteq Altd +=3IAE F+ ¥
A ke 0.71~0.84% 1, SR E A7)0.71), Az}
(0.78), SA 3 77(0.80) 2 7B/30.84) F3AGY £ &
A Uebgth(E 5). E8, Qs T £3xE Hd o
AL ML 53(A7)~84M(ADHAT, $-4AE o
YAt 22 Atz AATEAY £y Y] T2 4]
o ALY BlEte A9 BE {ARE A THY Fol
ettt AHE T 3AE AR 2 HA
FARE AA 031~0.93& YEPYI, £YXE FHF ot
%3 F2 0.59~0.719] HAE Uehd oz A ofdF9 o
G el B B2 AoE A =AY oty A

OFEIX|(KOREAN J. CROP SCI.), 51(3), 2006

=& 74710.59), 79(0.62), 12H0.65), F74(0.66) H 2
(0.71) #AAY £22 A4 ey T Ade 4
H] 25 ATHE 6).

YT FAAE FAVARE A 279 ZOoE T
A Eolle Fd, 34, Ak FAE Age] 23
HAA, NZ o2 A7= AYe] 5dHY +& FAst

!
!

Arhd 3). B, WML FAwel AAE Ao,
221 debEet 2= o] 27 4 1E(subgroup)S

AT olEe A B AGo] ol 48 o] 4
o e Age duame FH0E s FEL 7Y
E9 BYERA AR o] &3 i, AL FHES
Aoz $Bof us) FoEXE o|FolA glof & 2
7haae] A of o] Yo 29HE FFS ek A

Table 5. Number of alleles and gene diversity values of Korean wild soybeans according to different provincial origin at each

simple sequence repeat (SSR) locus.

No. of alleles

Gene diversity values

Locus Gye(.)ng Gang Chung Teolla Gyeong Gyecl)ng Gang Chung Jeolla Gyeong
gi won cheong sang gi won cheong sang
Sat_074 7 12 14 7 14 0.78 0.88 0.88 0.84 0.92
Satt187 4 7 4 0.64 0.84 0.73 0.69 0.80
Satt197 4 5 5 0.66 0.75 0.70 0.77 0.82
Satt532 6 7 10 7 0.80 0.81 0.88 0.84 0.83
Satt141 4 5 6 6 0.64 0.64 0.61 0.74 0.75
Satt286 4 10 15 5 14 0.66 0.87 0.91 0.77 0.92
Satt245 7 7 13 8 10 0.78 0.84 0.91 0.84 0.87
Total 36 48 73 42 68 - - - - -
Mean 5.1 6.9 10.4 6.0 9.7 0.71 0.80 0.80 0.78 0.84

Table 6. Number of alleles and gene diversity values of Korean cultivated soybeans according to different provincial origin at

each simple sequence repeat (SSR) locus.

No. of alleles

Gene diversity values

Locus Gyef)ng Gang Chung Jeolla Gyeong Gyef)ng Gang Chung Jeolla Gyeong

gi won cheong sang gi won cheong sang
Sat_074 12 9 12 16 20 0.88 0.85 0.90 0.91 0.93
Satt187 2 3 4 3 3 0.31 0.56 0.48 0.40 0.37
Satt197 3 5 5 6 7 0.56 0.67 0.64 0.62 0.73
Satt532 6 6 6 6 7 0.74 0.77 0.76 0.74 0.80
Satt141 6 4 4 7 7 0.53 0.37 0.60 0.63 0.69
Satt286 4 3 3 4 7 0.62 0.56 0.63 0.52 0.77
Satt245 4 3 4 6 8 0.50 0.54 0.58 0.76 0.68
Total 37 33 38 48 59 - - - - -
Mean 5.3 4.7 6.9 8.4 0.59 0.62 0.66 0.65 0.71
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Fig. 3. Phenogram of the phenotypic distances between the
geographical regions of wild soybeans (Glycine soja)
with SSR markers.
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Fig. 4. Phenogram of the phenotypic distances between the
geographical regions of cultivated soybeans (Glycine
max) with SSR markers.
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