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ABSTRACT

Wild Lentinula edodes (shiitake) strains are an important breeding material for developing
new varieties suitable for various consumer preferences and environmental conditions. The
morphological characteristics of 100 wild shiitake strains collected from 14 regions were
investigated in a sawdust block cultivation. The characteristics of their fruiting bodies were
diverse. Among them, 38% of the caps was convex, 33% was broadly umbonate, 27%
was applanate, and 2% was shallowly depressed. In terms of their stipes, 55, 23, and 22%
were the column, clavate, and funnel type, respectively. The shape of the cap was the
most diverse on Mt. Hwaak, whereas the shape of the stipe showed various phenotypes
from various regions. Even among strains collected from the same forest, different types of
mushrooms were observed. In conclusion, wild shiitake strains that have adapted to various
environmental stress can be used to develop new varieties. Thus, securing various genetic
resources and studying their traits are important for researching breeding technology.
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Fig. 1. Regional distribution of collected Lentinula edodes wild strains in Korea. (A) Map of collection sites. Closed triangles indicate the
mountains where the strains have been collected. (B) Pie chart showing the number of collected strains in each sampling site. YD, Yongdae-ri;

BH, Bonghwa-gun.
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Fig. 2. Frequency analysis of Lentinula edodes morphological characteristics in this study. 100 strains
were used this analysis and characters were measured according to the variety screening guidelines [9].
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Fig. 3. Frequency analysis of Lentinula edodes morphological characteristics in this study collected

by Mt. Jiri. 9 strains were used this analysis and characters were measured according to the variety
screening guidelines [9].
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Fig. 4. Frequency analysis of Lentinula edodes morphological characteristics in this study collected by

Mt. Gyebang. 18 strains were used this analysis and characters were measured according to the variety
screening guidelines [9].
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Fig. 5. Frequency analysis of Lentinula edodes morphological characteristics in this study collected
by Mt. Odae. 11 strains were used this analysis and characters were measured according to the variety

screening guidelines [9].
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Fig. 6. Frequency analysis of Lentinula edodes morphological characteristics in this study collected by
Mt. Jumbong. 15 strains were used this analysis and characters were measured according to the variety

screening guidelines [9].
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Fig. 7. Frequency analysis of Lentinula edodes morphological characteristics in this study collected by
Mt. Gariwang. 12 strains were used this analysis and characters were measured according to the variety

screening guidelines [9].
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Fig. 8. Frequency analysis of Lentinula edodes morphological characteristics in this study collected by
Mt. Hwaak. 12 strains were used this analysis and characters were measured according to the variety

screening guidelines [9].
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Table 1. Characteristics of Lentinula edodes wild strains on cultivated sawdust block. These strains were collected in Korea(continued).

NIFoS" Morphological characteristics’

Collection sites ~ Collected years

strain No. Fresh weight(g)  Cap diameter (mm)  Cap height (mm) Stipe diameter (mm)  Stipe length (mm)
41 Mt. Gyebang 1983 21.5+7.6a 49.2+84a-d 132+22a-¢ 12.8+3.3ad 51.5+8.7a-d
48 Mt. Gyebang 1984 17.6+£9.6a 46.6+12.1a-d 144 +4.1abc 11.2+2.2abed 56.4+10.2abc
49 Mt. Gyebang 1984 15.8+3.6a 40.8+5.6cd 12.7+ 1.8a-f 13.1+3.0a-d 41.1 +5.0def
50 Mt. Gyebang 1984 162+49a 485+73ad 14.1+29ad 13.5+2.5a-d 345+53f

51 Mt. Gyebang 1984 18.8+8.0a 50.6 + 10.6a-d 9.8 +2.0ef 11.6+2.1ad 39.8 +10.4def
52 Mt. Gyebang 1984 143+23a 474+3.0ad 10.3 £ 1.2def 11.5+1.5ad 37.0+£4.9def
53 Mt. Gyebang 1984 19.7+£6.7a 49.8 +83a-d 12.5+2.0a-f 132+3.1ad 36.4+79ef
54 Mt. Gyebang 1984 17.8+5.6a 49.6 +7.5a-d 16.1£2.7a 120+22ad 35.1+5.1ef
65 Mt. Gyebang 1985 14.7+3.8a 49.0+7.6a-d 124+2.1a-f 10.6+2.0d 44.0+63c-f
66 Mt. Gyebang 1985 16.5+4.6a 54.9 +7.3abc 103+ 1.6¢c-f 11.0+2.2cd 36.5+6.4ef
68 Mt. Gyebang 1985 15.0+4.1a 45.6+8.7bcd 11.5£1.70-f 11.4+32ad 479+72b-f
664 Mt. Gyebang 2004 245+7.1a 60.2+ 8.4ab 14.9+2.6ab 16.4+5.5ab 46.6+ 11.3b-f
665 Mt. Gyebang 2004 22.3+89a 47.1+9.6a-d 12.5+3.0a-f 13.5+43ad 60.4+13.9ab
666 Mt. Gyebang 2004 194+7.1a 39.1+6.9d S1+1.1g 16.3+£2.2ab 39.5+5.7def
667 Mt. Gyebang 2004 19.8+7.7a 613+142a 93+ 14f 11.0+3.0d 383+ 6.7def
668 Mt. Gyebang 2004 163+3.5a 45.3+9.0bcd 12.7+£24a-f 13.3+34ad 38.7+ 8.0def
670 Mt. Gyebang 2004 254+9.8a 56.8 +10.6ab 15.3+29ab 16.2+3.9abc 49.6+ 14.7a-¢
674 Mt. Gyebang 2004 169+53a 46.3+10.0a-d 12.1+2.7b-f 16.6+4.0a 63.0+149a
3010 Mt. Hwaak 2015 9.5+2.1c 429+7.1¢c 11.1£1.7c-g 9.5+ 1.6f 27.0+29e
3011 Mt. Hwaak 2015 22.7+6.0bc 54.8 +7.5abc 13.7+1.7b-e 152+33b-f 353+3.8cde
3984 Mt. Hwaak 2017 18.5+5.3bc 523+9.2bc 10.3+1.3d-g 15.3+3.6b-f 47.7+6.8abc
3985 Mt. Hwaak 2017 19.5+8.7bc 55.1+10.4abc 129+2.1b-f 15.5+3.4b-e 35.6+8.9cde
3986 Mt. Hwaak 2017 15.4+3.5bc 43.7+6.1c 11.9+2.3b-g 14.0£2.5¢-f 44.3 +84bcd
3987 Mt. Hwaak 2017 17.9+3.6bc 50.8+7.6bc 133+ 1.7b-e 14.8+2.3b-f 433 £6.0bcd
3988 Mt. Hwaak 2017 28.5+5.4b 58.6+ 8.5abc 13.6+12b-e 19.3 +0.4abc 59.8+11.5a
3990 Mt. Hwaak 2017 243+8.7b 55.7+11.5abc 15.4+4.7ab 21.8+58a 36.0+7.1cde
3991 Mt. Hwaak 2017 21.6+8.6bc 63.7+11.0ab 13.8+2.1acd 13.7+34cf 40.0+ 11.9bcd
3992 Mt. Hwaak 2017 21.5+11.1bc 52.6+10.8bc 14.4+2.7abc 135+ 1.4d-f 42.0+6.9bcd
4367 Mt. Hwaak 2018 15.5+4.8bc 57.8+8.9abc 11.6£2.0b-g 14.0+1.7c-f 32.6+7.9de
4370 Mt. Hwaak 2018 15.0+5.9bc 512+12.2bc 9.0+ 1.8¢g 11.0£3.9ef 41.0+74de
4615 Mt. Hwaak 2018 15.5+4.4bc 46.1 £6.5¢ 9.7+ 14efg 104+ 1.7ef 374+55¢cde
4616 Mt. Hwaak 2018 16.2+5.5bc 447+13.1¢ 10.5+1.9c-g 124+2.8d-f 52.3+6.8ab
4617 Mt. Hwaak 2018 46.7+19.82a 709+ 12.6a 180+32a 17.8 +3.6a-d 42.7+10.3bed
4618 Mt. Hwaak 2018 19.6+9.1bc 53.5+8.0bc 9.3 +3.4ef 15.1+4.5b-f 35.8+7.9cde
5250 Mt. Hwaak 2020 288+11.3b 594+ 13.4abc 180+3.1a 19.9+6.1ab 41.5+9.1bcd
731 Mt. Jumbong 2006 19.3+7.2bc 49.1+9.9ab 10.9+2.3efg 124+23cd 504+11.1a
950 Mt. Jumbong 2007 20.5+6.8bc 48.6+8.9ab 11.5+14d-g 14.8 +3.6a-d 492+79a

951 Mt. Jumbong 2007 15.5+£4.2bc 47.7+8.5ab 124+ 2.4def 12.7+24cd 34.6 +4.8bcd
952 Mt. Jumbong 2007 15.8+4.8bc 564+10.7a 8.7+1.5¢g 102+£2.8d 32.7+43cd
953 Mt. Jumbong 2007 19.7 +6.4bc 533+72a 199+48a 142 +2.9bcd 36.9 + 8.6acd
954 Mt. Jumbong 2007 21.1+84b 48.1+9.4ab 13.1+3.4cde 14.0+3.9ad 40.1+7.7a-d
956 Mt. Jumbong 2007 19.4+7.7bc 47.8+9.2ab 89+1.7g 14.9 + 3.0abc 43,1 +6.1abc
958 Mt. Jumbong 2007 17.8 +6.8bc 52.8+10.1a 9.9+2.0efg 11.7+2.7cd 41.6+8.2abc
3201 Mt. Jumbong 2016 154+3.7bc 524+83a 16.4+2.7abc 124+3.1cd 43.6+7.2abc
3203 Mt. Jumbong 2016 15.4+4.6bc 572+11.5a 10.3 + 1.3efg 12.6+£23cd 33.1+64cd
5247 Mt. Jumbong 2020 24.5 + 8 4ab 532+11.1a 14.4+3.0bcd 16.3+3.3abc 445+ 10.2ab
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Table 1. Characteristics of Lentinula edodes wild strains on cultivated sawdust block. These strains were collected in Korea(continued).

a B L)
NIFoS Cilrindty  Callsidyens Morphological characteristics

strain No. Fresh weight(g)  Cap diameter (mm)  Cap height (mm)  Stipe diameter (mm) Stipe length (mm)
5443 Mt. Jumbong 2020 415 68.8 204 12.3 46.6
5444 Mt. Jumbong 2020 24.7+7.8ab 50.2+8.7ab 12.8+1.5de 17.6+6.7ab 488+17.5a
5445 Mt. Jumbong 2020 114+£69¢ 36.7+8.9b 92+ 1.8fg 14.0+3.8a-d 30.0+4.7d
5446 Mt. Jumbong 2020 31.0+74a 61.1+4.6a 17.0+3.8ab 18.6+7.1a 43.1 +6.5abc
1520 Mt. Gariwang 2011 239+ 11.4ab 59.0£152a 153+3.1a 124+32b-e 382+8.6¢c
1521 Mt. Gariwang 2011 25.7+13.2ab 583+13.7a 12.6 +3.2abc 16.3+3.9ab 52.9+9.6b
1522 Mt. Gariwang 2011 15.4+42bc 50.2+9.1ab 129+ 1.7abc 11.3+29cde 45.6+12.6bc
2290 Mt. Gariwang 2013 212+8.1b 555+11.7a 13.6+2.9abc 12.8+3.7b-e 39.9+8.5bc
3008 Mt. Gariwang 2015 142 +3.8bc 49.7 +7.6ab 84+13d 11.1+1.9cde 43.0+6.0bc
3177 Mt. Gariwang 2016 85+5.0¢c 384+ 14.6b 12.4+3.7abc 10.4+0.7de 323+6.7c
5242 Mt. Gariwang 2020 21.6+10.7bc 58.1+14.7ab 12.0+2.7cd 11.5+3.5¢ 51.0+12.1bc
5243 Mt. Gariwang 2020 344+165a 54.1+11.6a 10.5+4.2cd 14.6+7.1ad 66.7+15.1a
5244 Mt. Gariwang 2020 20.5+5.4bc 50.2 +8.4ab 13.4+5.8abc 186+32a 41.7+19.1bc
5245 Mt. Gariwang 2020 19.0+10.1bc 49.1 +8.6ab 11.2+3.1bcd 13.6 +4.0b-¢ 37.9+10.8c
6091 Mt. Gariwang 2021 26.5+9.7ab 55.7+102a 12.9+2.6abc 15.8+3.9abc 442+ 8.8bc
6093 Mt. Gariwang 2021 26.2+10.8ab 588+13.8a 14.6 +3.0ab 145+42ad 43.8+10.4bc
46 Mt. Odae 1984 14.0+3.9bc 47.9+6.0ab 11.0+1.8a 9.2+ 1.6de 35.4+52bc
47 Mt. Odae 1984 15.1+4.5bc 478+7.7b 102+1.7a 102+ 1.7b-¢ 41.1 +£6.4ab
62 Mt. Odae 1985 20.6+8.8ab 52.7+12.6ab 11.6+3.1a 13.6+3.6a-d 34.8+9.7bc
353 Mt. Odae 1996 9.1+1.1c 46.6 +4.2b 106+1.1a 8.0+03e 28.6+6.7¢c
3175 Mt. Odae 2016 144+5.1bc 46.1+7.8b 12.6+2.5a 13.8+2.6a-d 38.7+6.3abc
5252 Mt. Odae 2020 19.2+4.9abc 46.7+6.7b 12.7+25a 14.8 +4.4abc 333+4.1bc
5253 Mt. Odae 2020 23.2+94ab 54.6+12.3b 11.6+29a 15.3+£5.9ab 474+88a
5254 Mt. Odae 2020 25.7+11.6a 49.3+13.6ab 13.1+44a 14.8 +4.5a-d 549+73a
5255 Mt. Odae 2020 199+4.1ab 45.1+6.8b 13.9+3.6a 14.6+33ad 51.8+8.2ab
5256 Mt. Odae 2020 34.1+14.8a 553+11.3ab 13.7+49a 179+3.1a 50.1+6.2ab
5257 Mt. Odae 2020 20.6+6.4ab 61.7+12.7a 11.3+£22a 9.7+2.3cde 43.5+8.5ab
39 Mt. Jiri 1983 17.1+£46.4b 49.7 +9.0abc 13.0+2.0bc 155+32a 380+5.7a
40 M. Jiri 1983 14.6+4.9b 47.1+9.4bc 122+2.7bc 13.1+24a 40.7+6.2a
56 M. Jiri 1984 20.0+9.0ab 523+ 11.2abc 10.1+2.2¢ 14.6+3.6a 458 +8.6a
57 Mt. Jiri 1984 16.1+£7.3b 47.1+8.7bc 11.8+£3.2¢ 123+2.5a 414+83a
59 Mt. Jiri 1984 17.6+5.0ab 48.7+18.4c 17.1+29 148+3.4a 458+57a
60 M. Jiri 1984 20.9 +8.4ab 54.8+£9.5ab 11.2+29¢ 13.5+4.0a 41.6+9.1a
136 Mt. Jiri 1986 21.6+9.4ab 53.6+10.4ab 120£22¢ 13.5+2.6a 445+9.5a
176 Mt. Jiri 1988 20.0+£82b 49.2 +7.3abc 20.0+6.30a 124+4.0a 480+ 114a
6083 Mt. Jiri 2021 29.6+10.3a 60.1+13.9a 20.1+33a 15.1+20a 41.3+169a

*NIFoS: National Institute of Forest Science, *Values are presented as meantstandard deviation. In each site, means with different letters are significantly
different (p<0.05). ANOVA analysis was performed among strains collected from each site.
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