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Identification of Molecular Markers Linked to Purple Seed Stain Resistance Gene in Soybean
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ABSTRACT

Purple seed stain, caused by Cercospora kikuchii, is a disease that causes significant
seed quality deterioration in soybean. At present there are no resistant varieties in Thailand.
Thus, this research had been conducted to collect germplasm from Chiang Mai Field Crops
Research Center and USDA of 500 accessions for assess resistance to purple seeds disease in
green house. It was found that the varities resistant to purple seed disease (% infection<17%)
were Van Kien, 78-W-110 and PI 80837. Varieties with moderate purple seed resistance was
G1045 Cha Kaori. Four populations were developed by crossing a PSS resistant line to PSS
susceptible lines including: Chiang Mai 60x78-w-110, Chiang Mai 60xG1045 Cha Kaori and Chiang
Mai 60xPI 80837. A molecular marker was identified for purple seed resistance in soybean as a
marker for molecular marker assisted selection breeding. There were 17 SSR markers on the
chromosome 18 linked with the purple seed resistance Rpss! gene.
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Table 1 Incidence infection of purple seed stain in soybean germplasm collection

Varieties Purple seed stain (PSS)* Latent (% Resistance***
(% Infection) infection)
Jukkokumame 13 57 S
G 2635 ShimabaraWase 5 50 MS
S/887-27 1 63 S
S/887-26(W) 1 40 MS
Pl 424 507 24 57 S
Pl 408241 21 53 S
S/887-1 20 70 S
S/887-10 2 70 S
S/887-16 2 50 MS
S/887-29 17 70 S
S/887-53 6 a7 MS
S/887-29(w) 11 60 S
L3 gia Lain SB: 0941 3 23 MR
L3 gia Lain SB: 0942 1 30 MR
Van Kien 0 7 R
Ekoudaizu 10 ar MS
Prize 4 30 MR
TN 81-2 11 33 MS
N 80-2317 25 33 MS
PI 417475 il 63 S
Coc Chum SB : 0960 17 53 S
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AGS 269 PK 7384
G 10415 Cha Kaori
Shiratsuyu

TG 133

TG 134

Nebsoy
Rinconada

Sprite

LO 4035-1

G 2261

TN 81-142

AGS 152 (SRF 400 x Pl 297550)

AGS 272 Foster

Pl 417421

G 10496 Raicho
NattoShoryuu
Xanh 33

Xanhtien tai SB: 0971
Xanhtien tai SB : 0972
Kinoshita 3
Kinoshita mame
Morse

Miya Shiro Jun 1
MCP 703

Houjaku

Lesoy 273

Takiya Jun 1

EK

Dai bai

Dortchsoy 67
Volstate

TK5

Bethel

MTD 176 SB : 0795
ThanhLinh

19

25
34
35
17
12

25
50
57
32
13
29

57
10
63
50
63
50
a3
60
57
77
27
57
67
57
40
57
73
60
73
73
83
40
83
50
37
70
73
67
53
a7
57
30
30
60
50

MR

MS

MS
MS
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LV.Su 7

AGS 147 (shih shih x SRF 400)

Kwangkeumkong
Jangbackkong
IAS-3 Delta

Austin

MTD 176 SB : 0804
MTD 176 SB : 0805
Jilin #20
Kaohsiung No.3
Century

Maple Arrow
Mead

Pixie

80-B-4007

M 74-55

M 76-55

TN 83-69

TN 77-111
Monkey Hair
Jangyeopkong
Kwangkyo

AGS 9 (Shih Shih x SRF 400 )
AGS 149 (SRF 400 x Pl 297550)
G 3812 Var.card no.316 Mc nair
G 10498 GokuwaseOhsaya

TG 66

Gokuwase

Hime yutaka

DT 80

J 311

Kanrich SB : 0820
Ogden Taiwan

PM 72-2-5-6

Coc Chum SB : 0823

66
58
90
a2
94
29

83
51

57
57
57
40
23
60
70
50
30
37
67
23
50
57
33
37
17
30
63
77
83
60
33
40
57
a7
50
57
50
53
63
63
43
67
90
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Coc Chum SB: 1002

Canypolis
hatsukari

NTU KS5

MTD 176 SB : 0569
MTD 176 SB : 0560
TVB 22

MCP 706-1

MCP 706-3

SRF 400 x PI 297550

AGS 208

Desoto

Douslas

Rocio

S 79-2109

Sparks

78-W-110

H 80-20555

S 76-2109

TGX 536-02D
Buchanan

AGS 262

Braxton
Paranagoiana
Parana

AGS 273 CEP 7177
G 5288 Custer

G 5425 Scott

G 10471 CEP 7177
AGS 116

Shin sei x 248407
Pella
Vanycaobany

TG 147

TG 153

57
77
53
a7
17
73
10
a7
33
50
57
30
33
43
43
20

43
30
60
73
73
53
23
20
77
27
67
63
73
63
50
40
70
63

13



205906 A-35-1
Bossier

MCP 711

205903

TGX 330-04E

OC 78503

5-16-4

AGS 66

PK 7386
SH1274
Improved Pelican
TGX 536-02D
Williams

Mago 80

Davis

Cayeme

TGX 330-04E
Duiker

TGX 536-03D

G 2120 M7 (69-1)
G 2120 M7 (69-4)
G 2120 M7 (35-5)
AGS 234

AGS 248(Tokachi nagaha x AGS#2)

TGX 811-100
TGX 855-78D
PR 133 (484)
PR 169-12
Epps(iiAg)

IPB 104 81 (P)
PR 165-55
TGX 297-20F
TGX 803-79D
AGS 156 (TN#3 x SJ 2)
PM 78-6-5-2-2

61
23

18
12
21
29

13

17
a3
27
17

82
23

19
35
46

45
14
66
54

74
13

80
80
40
60
83
53
67
50
70
60
57
27
57
33
40
50
70
a7
57
a7
50
30
a3
77
90
53
53
77
70
50
43
63
33
33
77

MR

MS
MS
MS
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GC 50231-2-7-7

GC 50269-7-6

UFV-1

AGS 147 Shih shih x SRF 400
AGS 295

AGS 253 Shin sei x Pl 248407
AGS 255 Shin sei x Pl 227224
EMGOPA-304

TGX 716-01E

Acadian

Wayne

AGS 148 1039 x Pl 194677
V-1

Duo Crop

PR 30(425)

PR 140 (11)

PR 141 (16)

AGS 158

DH 4

AGS 148 (1039 x Pl 194647)
IAC 12

AGS 245 Pl 248407 x Pl 227224

TGX 849-285D
TGX 573-208D
Primavera

PR 145-2

PR 158-8

PR 149-3

PR 156-2

TGX 562-4D
PR 13-28-3-B-2
PR 30-35-3-x-1
NIUBY 12

PR 173-28

Ban Doc SB : 0693

38

27

16

35
33

17

14
28
15
27
91
10
19

36

30

24

10

29

aq

12

17

77
77
77
53
70
40
63
87
50
67
43
50
67
83
67
63
70
70
70
67
33
70
83
60
67
57
50
73
63
43
67
57
50
67
70
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Ban Doc SB : 1074

Cao Quatia
Cao bany (Vir)
ST1

15-1

AGS 35

TG 173 (5)
UFV 80-84

BR 79-32681
Pl 230970

Improved pelican

F7 MJ 8540-25-5-1

Ankur An-kur
AGS 261

TGX 849-297D
Soyicica (P) 31
PR 145-17

PR 145-6

PR 166-8

PR 161-7

PK 262
Punjab 1

PR 154-47

PR 156-6

TGX 849-313D
TGX 802-255
TGX 849-294D
TGX 299-TF
TGX 849-347D
TGX 849-345D

Kerinci-1

G 10452 Duo Crop
AGS 283 PI 194647 x Pl 227224

EMGOPA 302

GO BR 83 51007

21
23
87
10
66
16

33

72
33
39
58
18

86

20
23

a1

51
14

12
12
51
a1

57
57
40
63
53
a7
60
57
80
60
43
57
53
a7
60
93
67
37
70
50
53
63
77
50
90
53
53
33
57
73
43
60
73
70
57
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B 107
Tulumayo 2

PR 148-11

SMV 154-13
SMV 140

SMV 91

PR 122 (328)
TGX 802-27E
TGX 311-23E
TGX 894-205D
TGX 849-258D
UFV-6 (RIO Doce)
TGX 888-48C
GO 83-34012
GO BR 83 30068
GO BR 83 60040
PR 142 (3)
PI80837****
Wealngd 60%***

17
4
8

12
6

21
4

38

11

66

36
0

20
2

44

37

24
2

20

80
ar
57
50
57
80
73
93
83
67
7
67
80
57
67
7
7
10
45

D »n N un N unmn un un unm un um un uv m

<
n

The per cent infection were utilized to categorize the genotypes as mentioned below:

* Discoloration of the seed coat

** | atent

*** R = Resistant (% infection < 17%)
MR = Moderately resistant (% infection 17-30%)
MS = Moderately resistant (% infection 30-50%)
S = Susceptible (% infection > 50%)
**%% PI80837 = resistant variety (check)
CM60 = Susceptible variety (check)
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Table 2 SSR markers linked to purple seed stain resistance gene in soybean

Primer Sequence (5’-3")

Satt 594F GCG GTA ACT CCT CGA GTC CCT CTC AAT
Satt 594R GCG CCG CTA ACA GAC ATC CAATA
Sattd27F GCG AGT ATC CAC CCT TTT ATA ATA AT
Sattd27R TCT CCA CGC CAC CTT ATT TCC TCT CC
Satt352F GCG AAT GTATTT TTG TTT CTC CAT CAA
Satt352R TGA TAA GCC AAA AAA TGG AAG CAT AG
Satt566F GCG GCT TTT TCG TAA TAT AGG ATG AT
Satt566R GCC GTT AGG ACA TAA GAG GCATT
Satt131F AAT TTC CCATTATCATTT AGA A

Satt131R GGC CTT CAT TCC AAA AC

Satt 340F TCC TCA CGT CCA TAA CAA AAT CC

Satt 340R GTC TGG CCG CCA CAA AAT

Satt501F GCG AAT TAATTG GTG GTA TTA TAA AAA CT
Satt501R GCG AAG TAT TGA TGT GAA ATG TAA ACA AC
Sct010F CGC ATG TGC AAG TAA C

SctO10R TAG TTG GGG AGA AAC AG

Sat_358F GCG GCG CTT TAT GTA ACA ATACGA TTT
Sat_358R GCG AGT AAA AGC AGA GTG CGG AGT A

Satt 115F GTC TGG CCG CCA CAA AAT

Satt 115R ACG ACG AAATTG ATG ATA A

Satt394F GCG TTT TTT CAA TTT AAA GAG AAT TGA C
Satt394R GCG TAA CTT GCA TGT GTA TAT CGA GAT G
Sat_308F GCG TTG GCA ATT CAG GAT ATATTT AAG ATT T
Sat 308R GCG GCT GCG TTT TTATTC AAACTT GTT
Sat_403F GCG GCG TCA TGT TAG TTG GAA CC
Sat_403R GCG AGC CAT TTT TCT CTT TTA GAC AAT
Satt324F GTT CCC AGG TCC CAC CAT CTA TG

Satt324R GCGTTTCTT TTATAC CTT CAAG

Sat_131F GGC TTG TGG TAA GGG GAA GAC TTC

Sat 131R GCG GAA TGA AGA ATA GAT GAT TCT
Sat_290F GCG ATG CCA AAC TAG CTG AAG AGA AAT
Sat 290R GCG TAG CCT GCT TGG ATG GTA GAT TC

Sat 315F GCG TCA TGG CTT CCC TAA AAC AAA AAA TGT C
Sat 315R GCG TGA TGG ATA CTT CAT CCA CAG AAT TAT A
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Figure 1 Purple seed stain (A) Cercospora kikuchii growth on soybean seed (B) Culture of

C. Kikuchii, showing purple pigmentation in the agar medium (C)

Figure 2 Evaluation soybean germplasm resistance to purple seed stain under greenhouse
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Figure 3 Foliar and seed symptoms of soybean diseases (A) Soybean mosaic virus, (B) Downy
Mildew, (C) Bean pod mottle virus, (D) Cercospora Leaf Blight, (E) Lesion on a pod
infected with anthracnose, (F) seed mottling caused by infection with soybean

mosaic virus, (F) Discoloration of the seed coat caused by purple Seed Stain
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Figure 5 Characteristic of soybean seed susceptibilities to purple seed stain
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