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Breeding a new white button mushroom cultivar ‘Dodam’

Youn-Lee Oh, Noun-keol Nam, Kab-Yeul Jang, MinjJi Oh, Ji-Hoon Im, Seul-ki Lee, and Won-Sik Kong

Mushroom Science Division, National Institute of Horticultural and Herbal Science, RDA, Eumseong 27709, Korea

ABSTRACT: The button mushroom, Agaricus bisporus, is one of the most widely cultivated mushrooms. The domestic production
of cultivated mushrooms in 2016 was approximately 10,173 tons, with a total value of 59 billion won. Currently, 10 cultivars
have been developed; however, Korean farmers continue to demand new cultivars of mushrooms with improved quality. To
breed superior lines, KMCC00754 and KMCC00775 were selected as mother strains from the 170 collected genetic resources.
The putative homokaryotic strains were 25 strains from the 120 SSIs of KMCCO00754 and six strains from the 120 SSls of
KMCCO00775 selected by using the AbSSR45 marker. These homokaryotic strains were crossed with each other and the crossing
was confirmed by SSR analysis. Seventy-four lines were crossed into 150 lines for a 50% ratio of crossing. Abs2-2015-16 was
selected as a superior line by three cultivations. A new cultivar, ‘Dodam’, was developed in 2017.
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Table 1. The list of primer in this study

No.

Locus

Primer sequence (5'-3')

Locus

Primer sequence (5'-3')

10

11

12

13

14

15

16

17

18

19

20

21

ADbSSR02

ADbSSR03

ADbSSR04

ADbSSR05

ADbSSR06

AbSSR09

AbSSR10

AbSSR12

ADSSR13

ADbSSR14

ADSSR19

ADbSSR23

ADbSSR31

ADSSR32

ADSSR33

ADbSSR36

ADbSSR39

ADbSSR42

AbSSR43

AbSSR45

AbSSR49

F-CGGATCTGTTGAGAAAGACG
R-CGACAACGACACCAACAATA
F-TCATTTGGTACTGGGCATGT
R-CAACAAAAAGCGAAAGCAGT
F-ACAACAACCGCCACCACCAT
R-CAGGCGTATATCGCTGTTGCTG
F-ATCAACGACTTGATTGCTGAAG
R-TGCGCCCACTACTAACTTACAA
F-ACCACATTCTGGAAAACGAA
R-TTAATGCTCTTGGCTTCGAC
F-ACAAGAAGGGGAGGATTGAG
R-ATAGTCGCGTAACCCCTCTT
F-TCTACCAGGCACATCCTCTC
R-GACGTTGTTCCGTCGTTTAC
F-GACAGCGATGATGAGGAGTT
R-CCGTTGCTGTAAAAGTGGTT
F-CGGAAGACAGCGATAATATG
R-CCAGAGGACTTACCACCTTT
F-CGTCAAGGAGAACAAGGAGA
R-CCCGTCCAAATCACATTAAC
F-TTTAGTTCTGGACAGACCGTTT
R-CAAACGTATATCAACGACAGGA
F-TTTGGGATGTGACCAGACTT
R-AACGTTGGGTTCAATGAAAA
F-CGCGTTATCGATTAAGCAAA
R-GTTCGAGGTGGAAGAAGGAG
F-TTCCTAGTCGAGGTCCTGGT
R-ATTGCTGGTCGAGTGTTGAG
F-TCGGTAGAAGTTGTGGAAGC
R-GGCGTTGGACTAGAAGTCAT
F-CGTTGATGGAGTTGACTGAG
R-ACAACAAAATCGTCGTGAGG
F-GAGGCCAAAACCGGAAATAC
R-CGTTCAAGCTTCCCAATTCT
F-CGCCTGCTTCTTCGACTAAC
R-TGCTATGGGGAGAGGACATC
F-TCGCATCAACATCAACATCA
R-AGGCGGGAAGGTTACAGATT
F-CACCTTACACGGCCATTGAT
R-AAAACTTCGGGCATTTCCTT
F-ACCCTGGCTTGTTACTGCAA
R-CATGGGCGTGTAAATGAGTG

26

27

28

31

32

33

34

35

39

40

41

42

43

44

45

46

AbisSSRO1

AbisSSR02

AbisSSR03

AbisSSR04

AbisSSR05

AbisSSR06

AbisSSR07

AbisSSR08

AbisSSR09

AbisSSR10

AbisSSR11

AbisSSR12

AbisSSR13

AbisSSR14

AbisSSR15

AbisSSR16

AbisSSR17

AbisSSR18

AbisSSR19

AbisSSR20

AbisSSR21

F-AAAGCCGTAGTTTATGTTAACG
R-TGTTCCTGGGGACTATGGTA
F-GCAAGCGAGTGGGTATGA
R-GGGAGAGTGCGTTTGTGAT
F-CTTCTCCGCTTCCACCAA
R-ATCCCTATCACGCTCACGA
F-GTTTGTTTCGGCTGGTTGA
R-CTTGCTCTGCGGCTTTTC
F-CGGTTCAACTCACATTGCTCC
R-GTACGGGCTTCCAACGACATC
F-CCGAGATTCCGAGAGCATAGC
R-GGCAACCGTATTCTCAGCATG
F-GCGCCTGATTTGGAACAAGA
R-CCAGCCCTCCGAAAGGTAAC
F-AAATCTGGTCGCTCCTTAC
R-CAAAAATTTCCTGCATCAC
F-CTCTTGCTTTCTGTTGTCTGT
R-GAAGGAGCGAGGAGTAATG
F-TGTAAAACTGAATGTAAACGTCA
R-ACGAGACCCTACAGTATGTGAAT
F-ATAAAAAAGCATAATCACAAATG
R-TTAAGGTGGGTATAAGTACGTAG
F-GCTGGAGGTGTTGTAGGTGGTA
R-AGCTGCTCTCGATAACGAAGGT
F-ACTAGGGAGCCCAAACTCACAA
R-TCGGACGACAGATTTCCTTACA
F-GAACAAGCTCAAGAGCTGTGGC
R-ACTTCGCTCAGAGTATCGTTGC
F-GCAGGTCCAGTGTGAACGG
R-TTCGGTAAGCATCTTTTTGTGA
F-CGACGATGGTCTCTAGCACG
R-CGGCTTCTGAACAGGGACTT
F-ATCCAATTCACCAACCAGC

R-GATGAGTCAATCTATATATCCTTATATCA

F-GTATGGTGGATTTGGGAGTGAT
R-AAGGAGAGAGAACGACACGAAC
F-GGGGAGAGGATAGTGATTTGAG
R-TACATTCTGTACATTCTGCGGA
F-GGGTAGGTAGATAAGCGAGAAA
R-ACAAACATATTCGGTTGATTCA
F-GACTGTAATCTTTGAGAGTTGGG
R-GCTAGGGATGAATGAAACTTGT
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Table 1. The list of primer in this study

No. Locus Primer sequence (5'-3") No Locus Primer sequence (5'-3')
F-GAGGGATTAACGGACTGTTT F-ATGCCGTTGTTCATTGCC
22 AbSSR50 47 AbisSSR22
R-GCTGCTGTCAGGAACATAAA R-CCTTATCATACTCATCTTCATCCTG
F-TGATAAACCAGAGGACCGAAA F-CTTTTCAGGGGAAGACAACG
23 AbSSR53 48 AbisSSR23
R-CACATCTCTACCCCCTCTCG R-ATCCGATTCGGCACAGTATG
F-TGACCAAAGCTCAAACAGCA F-GGCACGTCAAGTATCTTTGGC
24 AbSSR54 49 AbisSSR24
R-GTCACGGATCATCGGTTTCT R-GCTGGGCAGGCTGACTCAT
F-CACCACTAGCAGCGTCAGAG F-AGCTCCTGGTCACCGTCTCAGA
25 AbSSR56 50 AbisSSR25

R-CATCGCAATAGGGGCATAAC

R-TGGAAGGTGGAATGGACGATTC

Table 2. The agronomic and morphological characteristics of the selected strains

Lines KMCC00754 KMCC00775
Total yield 1585 1185.4
Yield(g/10kg compost) Mushroom weight 23.0(5.9) 21.4(6.0)
Number of mushrooms 69 51
Mycelial incubation period 22 22
Agronomic traits(days)
Earliness 21 23
Diameter of Pileus 47.3(3.0) 46.9(0.7)
Thickness of Pileus 25.1(2.9) 27.3(2.2)
Thickness of Stipe 16.6(1.1) 15.5(1.3)
Length of Stipe 25.1(5.4) 26.0(5.4)
Morphological traits(mm)
Hardness of Pileus 4.8(1.1) 4.9(0.5)
Hardness of Stipe 4.4(0.8) 3.8(1.1)
Whitness Index of Pileus 64.1(7.2) 57.7(6.2)
Whitness Index of Stipe 39.4(14.0) 30.9(9.7)

Fig 1. The selection of the homokaryons using the AbSSR45 marker (Left KMCCO00754; Right KMCC00775).
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Fig 2. The confirmation of the crossing with homokaryons(KMCC00754 and KMCCO00775) by the capillary electrophoresis (M:
1kb marker; 1: KMCC00754-11(homokaryon) ; 2: KMCC00775-12((homokaryon) ; 3: KMCC00754-11XKMCC00775-12(crossed
line) ; 4: KMCC00754-12 ; 5: KMCC00775-26 ; 6: KMCC00754-12XKMCC00775-26 ; 7: KMCC00754-78 ; 8: KMCC00775-12 ;
9: KMCC00754-78XKMCC00775-12 ; 10: KMCC00754-78 ; 11: KMCC00775-26 ; 12: KMCC00754-78XKMCC00775-26 ; 13:
KMCC00754-91 ; 14: KMCC00775-48 ; 15: KMCC00754-91XKMCC00775-48 ; 16: KMCC00754-91 ; 17: KMCC00775-52 ; 18:

KMCC00754-91XKMCC00775-52).

KMCC00754-78

KMCC00775-26

KMCC00754-78 x KMCC00775-26

Fig 3. The band size of the PCR products using the AbSSR45 marker.
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Table 3. The list of the crossed lines with homokaryons of KMCC00754 and homokaryons of KMCCO00775.

Crossed lines

Crossing

Crossed lines

Crossing

Abs2-2015-1
Abs2-2015-2
Abs2-2015-3
Abs2-2015-4
Abs2-2015-5
Abs2-2015-6
Abs2-2015-7
Abs2-2015-8
Abs2-2015-9
Abs2-2015-10
Abs2-2015-11
Abs2-2015-12
Abs2-2015-13
Abs2-2015-14
Abs2-2015-15
Abs2-2015-16
Abs2-2015-17
Abs2-2015-18
Abs2-2015-19
Abs2-2015-20
Abs2-2015-21
Abs2-2015-22
Abs2-2015-23
Abs2-2015-24
Abs2-2015-25
Abs2-2015-26
Abs2-2015-27
Abs2-2015-28
Abs2-2015-29
Abs2-2015-30
Abs2-2015-31
Abs2-2015-32
Abs2-2015-33
Abs2-2015-34
Abs2-2015-35
Abs2-2015-36
Abs2-2015-37

KMCC00754-3
KMCC00754-4
KMCC00754-11
KMCC00754-11
KMCC00754-11
KMCC00754-11
KMCC00754-11
KMCC00754-12
KMCC00754-13
KMCC00754-13
KMCC00754-13
KMCC00754-14
KMCC00754-14
KMCC00754-16
KMCC00754-16
KMCC00754-16
KMCC00754-16
KMCC00754-16
KMCC00754-22
KMCC00754-22
KMCC00754-22
KMCC00754-25
KMCC00754-25
KMCC00754-25
KMCC00754-25
KMCC00754-25
KMCC00754-25
KMCC00754-40
KMCC00754-40
KMCC00754-40
KMCC00754-40
KMCC00754-40
KMCC00754-40
KMCC00754-46
KMCC00754-46
KMCC00754-46
KMCC00754-58

X

X

X

X

KMCC00775-12
KMCC00775-12
KMCC00775-12
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-91
KMCC00775-91
KMCC00775-12
KMCC00775-48
KMCC00775-52
KMCC00775-12
KMCC00775-91
KMCC00775-12
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-91
KMCC00775-12
KMCC00775-26
KMCC00775-91
KMCC00775-12
KMCC00775-26
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-91
KMCC00775-12
KMCC00775-26
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-91
KMCC00775-12
KMCC00775-26
KMCC00775-91
KMCC00775-12

Abs2-2015-38
Abs2-2015-39
Abs2-2015-40
Abs2-2015-41
Abs2-2015-42
Abs2-2015-43
Abs2-2015-44
Abs2-2015-45
Abs2-2015-46
Abs2-2015-47
Abs2-2015-48
Abs2-2015-49
Abs2-2015-50
Abs2-2015-51
Abs2-2015-52
Abs2-2015-53
Abs2-2015-54
Abs2-2015-55
Abs2-2015-56
Abs2-2015-57
Abs2-2015-58
Abs2-2015-59
Abs2-2015-60
Abs2-2015-61
Abs2-2015-62
Abs2-2015-63
Abs2-2015-64
Abs2-2015-65
Abs2-2015-66
Abs2-2015-67
Abs2-2015-68
Abs2-2015-69
Abs2-2015-70
Abs2-2015-71
Abs2-2015-72
Abs2-2015-73
Abs2-2015-74

KMCC00754-58
KMCC00754-67
KMCC00754-69
KMCC00754-69
KMCC00754-69
KMCC00754-69
KMCC00754-72
KMCC00754-74
KMCC00754-74
KMCC00754-75
KMCC00754-75
KMCC00754-78
KMCC00754-78
KMCC00754-78
KMCC00754-78
KMCC00754-78
KMCC00754-79
KMCC00754-79
KMCC00754-79
KMCC00754-81
KMCC00754-83
KMCC00754-83
KMCC00754-83
KMCC00754-83
KMCC00754-83
KMCC00754-91
KMCC00754-91
KMCC00754-91
KMCC00754-91
KMCC00754-91
KMCC00754-91
KMCC00754-93
KMCC00754-93
KMCC00754-93
KMCC00754-93
KMCC00754-96
KMCC00754-107

X

X

KMCC00775-91
KMCC00775-12
KMCC00775-12
KMCC00775-26
KMCC00775-48
KMCC00775-91
KMCC00775-12
KMCC00775-12
KMCC00775-26
KMCC00775-12
KMCC00775-91
KMCC00775-12
KMCC00775-26
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-12
KMCC00775-48
KMCC00775-91
KMCC00775-12
KMCC00775-12
KMCC00775-26
KMCC00775-27
KMCC00775-48
KMCC00775-91
KMCC00775-12
KMCC00775-26
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-91
KMCC00775-12
KMCC00775-27
KMCC00775-48
KMCC00775-52
KMCC00775-12
KMCC00775-12

*Abbreviation: Abs2-2015 means Agaricus bisporus-Year of crossing
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Table 4. The agronomic and morphological characteristics of the selected strains in the crossed lines.

Strains' NM(EA)”  Yield(g) =~ MW(g)" DP(mm)*TP(mm)‘ TS(mm)" LS(mm)®* P WI" SWI'  HP(NY

HS(N)*

Earliness

KMCC00754 56.3+29 1279.4+503.6 24.6+5.8 45.3+1.2 25.3+1.3 18.1+2.4 28.4+4.5 67.2+1.7 44.2+6.8 4.4+0.3
KMCCO00775 54+18.5 1349.8+223.2 26.2+5.3 46.4+1.2 253+1 20+0.3 31+4.3 63.7£3 44.5%£3.1 4.5%0.8
Abs2-2015-1 38+11.8 1188.8+194.8 32.5+5.8 46+1.5 25.840.2 23.2+2 29.4+1.6 60.2+8.9 51.6+6.2 4.6+0.7
Abs2-2015-2 39.749.1 1074.7+172.3 27.5+3.5 46+1.4 25.5+1.7 20.1+£0.9 28.7+0.7 67+1.5 49.742.9 4.4+0.5
Abs2-2015-3 44.3£10.5 1296.3+164.1 29.8+3.4 47.9+0.8 26.8+2 20.9+1.1 27.9+2 64.6+2.1 43.6+2.2 3.8+0
Abs2-2015-9 431 1138.4+51.5 26.5+0.8 46.8+1.1 24.6+0.7 23.3+4 30.9+2.5 69.4+1.6 49.2+5.8 4.6+0.7
ADbs2-2015-12 47.3+3.5 1207.3+£141.3 25.5+1.3 44.8+1.3 25.3+2 21.1+2.4 30.9£1.9 70.7+2.1 46.1+3.3 4.1+0.1
ADbs2-2015-14 38.3+2.3 1035.4+152.9 26.9+2.3 45.3+2.1 24.9+0.3 20.3+1.1 27409 69.4+3.9 5012 4.4+0.7
ADbs2-2015-16 53.7+1.5 1459.7+28.4 27.2+1.1 47.5%1.7 25.1+0.4 20.2+1.9 33.5+2.1 66.8+3.6 459+4 4.3+0.4
ADbs2-2015-17 39.7+14.3  999.1+278  25.8+2.7 46.7+1.2 24.1+1.5 23.6+2.2 26.8+1.7 67.7t1 50.7£12 4.6+0.5
ADbs2-2015-18 29.3+15.9 881.9+434.6 31.1+3 46.7+1.3 26+1.5 21.9+2.4 25.84+5.1 63.7+2.1 55.4+6.1 4.5+0.3
ADbs2-2015-19 37+19.3 1071.1+447 30.9+5.5 46.3+1.1 24.742 24.1+4.7 26.9+3.5 67+5.8 524454 4.2+1.1
Abs2-2015-22 39.7+11.7 1110.2+108.3 29+5.1 46.3+1.4 24.5+0.9 19.1+2.3 30.8+2.1 69.9+1.1 46.9+4.5 3.9+0.6
ADbs2-2015-25 39+6.1 1112.9+130.6 28.6+1.1 45.9+0.8 26.8+0.9 21.2+1.2 29.3+2.2 63.844.9 52.1+4 3.9+0.4
ADbs2-2015-28 35.3t14 900.2+224.9 26.614.4 46+0.8 24.4+0.6 19+1.3 34.746.2 67.7+4.9 43.4+3.5 4.4+0.8
ADbs2-2015-29 38.7+11.6 992.6+177.3 26.2+2.9 454422 25+2.3 19.5+1.1 30.5+1.4 69.3+2.2 48.4+7 4.4+0.4
ADbs2-2015-30 49.5+20.5 1233.74395.4 25.5+2.6 46.6+1.7 24.6+1.1 17.9+0.4 32.6+3.8 70.1£3.5 43+0 3.8+0
ADbs2-2015-3149.7+17.5 1165.6+289.7 24.1+3.4 47.2+1.3 25.8+1.7 19.6+0.7 29.2+1.8 68.8+3.8 48.2+3.3 4.5+0.7
ADbs2-2015-32 39+15.1 1097.1+422.9 28.1+0.9 46.5+2.4 23.7+1 23.9+1.8 28+2.9 68.8+3.1 44.6+11.1 4.6+0.5
ADbs2-2015-33 36.7+9.5 1061.1+125.4 29.8+4.9 46.7+0.9 24.8+1.9 23.3+0.8 25+2.8 63+7.1 55.3+0.3 4.6+0.8
ADbs2-2015-34 45.7+15.5 1265.8+315.1 28.5+3.8 46.4+2.1 25.1+1 21.2+1.7 29.9+2.1 64.7+3 51.9+2 4.5+1.1
ADbs2-2015-37 533 1521.2+118.2 28.7+1.3 47.840.9 25.4+0.6 23+1.9 30.843.7 65.2+4.6 44.5+3.7 4.4+0.3
ADbs2-2015-39 27.7+11.1 899.2+184.3 34.7+8.4 46.4+1.4 25.8+1.4 27.9+5.5 27451 65.843.6 49.742.3 4.6+1.2
ADbs2-2015-40 52.3+15 1283.9+246.3 25.1+3.7 48.9+0.9 24.8+0.2 21.8+2.1 27.7+4.3 66.8+1.2 46.2+1.8 4.5+1.1
Abs2-2015-44 40+18.2 1057+377.9 27.2+4.2 46.3+1.9 25.7+1.5 22.3+1.8 26.1+1.4 69.9£5.9 49.2+6.2 4.1+0.9
ADbs2-2015-45 47.5+4.9 1264.9+124.7 26.9+5.4 45.1+1.3 25.8+1 20.5+0.5 32.6+1.7 69.8+2 47.2+2.4 440

Abs2-2015-47 44.3+13.7 1231.24231.2 28.6+4.5 46.3+1.3 24.4+1.8 20.8+6.8 23.3+2.6 59.4+14.647.6+12.5 3.9+1.6
Abs2-2015-49 40+7.8 1119.3+135.7 28.4+4.8 45.7+0.8 24.8+0.8 19+1.4 24.842.4 64.2+3.9 45.6+3.7 4.1+0.5
ADbs2-2015-54 49+6  1171.1490.4 24.243.7 46.1+1.5 24.3+1.5 21242 30.743.2 7112 48472 4.240.6
ADbs2-2015-57 28.3+4.7 946.5+179.4 33.5t3.6 46.4+1.8 24.4+2.7 23+4.4 24.843.5 66.8+3.7 54.4149 4.7+0.7
Abs2-2015-58 38+13.1 1027+269.2 27.9+43 47+0.9 26.1+1.3 19.9+1.3 31.940.9 65.4+5.5 46.4+5.6 4.5+0.2
ADbs2-2015-73 33.3t£7.5 1055.2498.1 32.4+4.9 46.6+4.5 26.5+1 20.3+2.9 28.2+2.7 61.7+4.1 45.6£6.8 4.7+0.7
ADbs2-2015-74 48+19.3 1242.6+217.5 28.319.1 46.3+0.9 26+1.3 22.2+1.3 25.6+3.8 65.6+4 50.9+4.7 4.5+0.1

Saedo 47.7+21.1 1173.24337.8 25.8+4.1 46.7+1.7 24.1+0.8 21.6+2.2 29.6+3.2 66.3+2.1 47.7+5.8 4.9+0.5

4.8+0.8
5+0.5
4.8+0.5
4.9+0.8
5+0.2
5.1+£0.5
4.4+0.3
4.8+0.6
4.6+0
4.7+0.4
4.5+0.5
4.9+0.7
4.2+0.9
4.3+1.2
4.5+0.5
4+0.5
4.3+0.9
4.5+0.5
4.9+0.7
4.3+0.3
4.7+0.4
4.5+0.4
4.6+0.5
4.5+0.4
4.6+0.4
3.7+0
4.6+0.7
4.8+0.9
4.3+0.5
4.4+0.7
5.3%0.5
4.7+0.5
5.2+0.1

5.4+0.6

36+1.7
38+0
37.5+0.7
35.7+0.6
36.5+2.1
37+0
36+1.7
37.3+1.2

36+1.4

36.5%2.1
36+1.7
36+1.4
36+0

37.7£2.3

37.5+£0.7
35.5+0.7

38+0

37+1.7
37+2
35+0
35.3+0.6
37.7+0.6
38+0
35.5+0.7
37+1
36+1.7

36.7+1.5

* Abbreviation: * KMCC00754 and KMCCO00775 are mother strains. The year of crossing is omitted in crossing lines. ” Number of mushroom
¢ Mushroom Weight ¢ Diameter of Pileus ° Thickness of Pileus " Thickness of Stipe ® Length of Stipe " Whiteness Index of Pileus ' Whiteness

Index of Stipe | Hardness of Pileus * Hardness of Stipe
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Fig 4. Selection of superior line through three button mushroom cultivations (A: Superior line in 1% box cultivation; B Superior

line in 3™ block cultivation; C Superior line in mushroom farm)
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