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ABSTRACT

The cultivation characteristics of 26 wild strains of Lentinula edodes were investigated for their
use as breeding material. Strains NIFoS 68, 136, 1521, 1651, and 2064 showed an above
average mycelial growth on potato dextrose agar at 10, 20, and 30°C. NIFoS 411 showed the
lowest mycelial growth at 20°C, but the highest growth at 30°C. The rate of weight loss of L.
edodes cultivated on sawdust (2 kg) ranged from 13.5 to 47.5%, with the highest rates showed
by NIFoS 50 (47.5%), NIFoS 128 (34.5%), and NIFoS 54 (34.4%). Fruiting bodies were
produced in nearly all (24/26) strains and productivity ranged from 3 g to 446 g/2 kg medium.
Temperature was not significantly correlated with mushroom production or mycelial growth.
a OPEN ACCESS Larger weight loss correlated strongly with fruit yield. In terms of production, NIFoS 50 (446
g), NIFoS 952 (435 g), and NIFoS 53 (421 g) were useful as breeding material. The NIFoS 667
strain was superior in terms of morphology. NIFoS 670 showed the characteristic yellowish-
brown color of fruiting bodies.
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Table 1. List of wild type strains of Lentinula edodes used this study

NIFoS Year of

strain no. Location isolation Host plant
50 Gyeongbangsan, Hongcheon, Gangwon 1984 Quercus sp.
51 Gyeongbangsan, Hongcheon, Gangwon 1984 Quercus sp.
52 Gyeongbangsan, Hongcheon, Gangwon 1984 Quercus sp.
53 Gyeongbangsan, Hongcheon, Gangwon 1984 Quercus sp.
54 Gyeongbangsan, Hongcheon, Gangwon 1984 Quercus sp.
57 Jirisan, Gurye, Jeonnam 1984 Quercus sp.
58 Jirisan, Gurye, Jeonnam 1984 Quercus sp.
64 Odaesan, Pyeongchang, Gangwon 1985 Quercus sp.
65 Gyeongbangsan, Hongcheon, Gangwon 1985 Quercus sp.
68 Gyeongbangsan, Hongcheon, Gangwon 1985 Quercus sp.
128  Deogyusan, Muju, Jeonbuk 1986 Quercus sp.
136 Jirisan, Gurye, Jeonnam 1986 Quercus sp.
370  Daegwallyeong, Gangneung, Gangwon 1998 Quercus sp.
411 Goseong, Gangwon 1999 Quercus sp.
663 Gyeongbangsan, Hongcheon, Gangwon 2004 Quercus sp.
666  Gyeongbangsan, Hongcheon, Gangwon 2004 Quercus sp.
667 Gyeongbangsan, Hongcheon, Gangwon 2004 Quercus sp.
669  Gyeongbangsan, Hongcheon, Gangwon 2004 Quercus sp.
670  Gyeongbangsan, Hongcheon, Gangwon 2004 Quercus sp.
674  Gyeongbangsan. Hongcheon, Gangwon 2004 Quercus sp.
952 Jeombongsan, Hongcheon, Gangwon 2007 Quercus sp.
954 Jeombongsan. Hongcheon, Gangwon 2007 Quercus sp.
1521  Gariwangsan, Pyeongchang, Gangwon 2011 Quercus mongolilca
1651  lJirisan, Gurye, Jeonnam 2011 Quercus mongolilca

2063  Jipdarigol nature forest resort, Chuncheon, Gangwon 2013 Quercus mongolilca
2064  Jipdarigol nature forest resort, Chuncheon, Gangwon 2013 Quercus sp.

NIFoS, National Institute of Forest Science.
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Fig. 1. Mycelial growth on potato dextrose agar of Lentinula edodes (26 wild type strains)
cultured for 10 days at different temperatures (10°C, 20°C, 30°C). Different letters above the
bar indicate significant differences at p < 0.05 according to Duncan's multiple range test (n=15).
NIFoS, National Institute of Forest Science.
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Fig. 2. Weight loss rates on sawdust cultivation of Lentinula edodes after 120 days of
inoculation. Different letters above the bar indicate significant difference at p < 0.05 according
to Duncan's multiple range test (n = 3). NIFoS, National Institute of Forest Science.

Table 2. Yields of Lentinula edodes fruiting bodies on sawdust cultivation

NIFoS  Fresh weight of fruiting bodies Number of fruiting bodies ~ Average fresh weight of

strainno.  (g/2 kg sawdust medium) (ea/2 kg sawdust medium) fruiting body (g)
50 446 +222° 113 +£22° 742
51 313 £ 56%F 26+ 8t 55 + 29
52 326 + 66*° 23+ 9°F 82 + 40
53 421 +238" 122 £33° 16 £ 14°f
54 374 + 45%4 137+ 127° 14 £ 10
57 125+ 127°7 52+ 54" 11+8F
58 229+ 84°" 50 + 28" 17+ 5
64 87 + 820" g+ 7 35+31%%
65 312+ 63" 44 + 10 37+ 15%¢
68 206 + 257 11 £ 4% 87 +£42°
128 315 + 4025 13 + 8%F 27 + 27%F
136 0 of of

370 0 of of
411 97 + 57 11+ 10% 16+ 13
663 715 o 7+ 15
666 69 + 68 11+ 8%f 6+ 4
667 187 + 2541 214657 56+ 23"
669 75 + 90g" 12+ 10% 9+8F
670 117+ 1177 545 55 + 55b%
674 148 + 136%™ 24 +22°F 14+ 14
952 435 £ 394 62 & 54° 30+26°F
954 286+ 150*¢ 34+ 177 21497
1521 108 + 99" 13 + 9%f 10+ 8°F
1651 41 + 58" 1+2f 25425
2063 221 + 88" 41 +22%4 20+ 10
2064 3+£8 o 3+8"

Different letters in the same column indicate significant difference at p < 0.05 according to Duncan's multiple
range test (n = 5). NIFoS, National Institute of Forest Science.
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Table 3. Morphological characteristics of some Lentinula edodes fruiting bodies on sawdust cultivation

NIFoS  Fresh weight Pileus Thickness of ~ Gill width ~ Number of gill Length of stipe Thickness of = Dry weight

strain no. (2 diameter (mm) pileus (mm) (mm) (ea) (mm) stipe (mm) (2)
53 135+ 62"  44.6+8.7 9.6+0.9° 1.6+0.6° 372493 341+79®°  159+20"  2.6+1.0°
57 105+£3.5%  40.1+£88  13.0+25*  22+05  274+59°  37.6+73®  120+£22™  1.6+04®
58 909+78  388+14.0° 20.8+2.8" 1.8+0.3¢ 260+43" 3124£39°  10.8+3.0" 12+0.8°
952 7.0+ 1.6° 380+£3.1°  104+1.6°  3.0+08  296+£50% 29.7+£49 74+1.0° 2.1+ 1.0%

954 11.9+3.9°  441+7.6 153+22° 42+0.9° 244+38"  394+115%  10.1+1.0° 1.9+1.0°
1521 113453 420+8.1°  13.0£22*  26+13%  300+114° 445+115  165+9.5" 1.5+1.1%
2063 100+1.2° 46.0+6.2° 113+12%¢  21+0.7% 228+4.1° 37.5+42® 87+0.8° 1.1+03°

Different letters in the same column indicate significant differences at p < 0.05 according to Duncan's multiple range test (n = 5). NIFoS, National Institute of
Forest Science.

Fig. 3. Fruiting bodies of Lentinula edodes (wild type strains) on sawdust cultivation. A, NIFoS 50; B, NIFoS 51; C, NIFoS 52; D,
NIFoS 53; E, NIFoS 54; F, NIFoS 57; G, NIFoS 65; H, NIFoS 68; I, NIFoS 667; J, NIFoS 674; K, NIFoS 952; L, NIFoS 954; M,
NIFoS 2063. NIFoS, National Institute of Forest Science.
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Fig. 4. Photographs showing confrontation culture between wild type strains of Lentinula
edodes on potato dextrose agar at 25°C for 21 days. The numbers on each plate indicate NIFoS
strain number. A, Confrontation culture between NIFoS 50 and NIFoS 53; B, NIFoS 50 and
NIFoS 54; C, NIFoS 53 and NIFoS 54; D, NIFoS 65 and NIFoS 68. NIFoS, National Institute
of Forest Science.
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22370 w7170 mm (109 ¥HS) oV A5 U 37] w5= NIFoS (50, 64, 411)2] A%
2 Az APl 71 AU NIFoS 50 (446 g) w571 251 5215o]
7P 2okt (Figs. 1,2, Table 2). AA7g0] T 212 B2 st O 28] A 4 Sl
=g o AR Arteto] Bk ofnl= ohH11].

A O
—l-l-l-

ol 112671 B S A= B8 FA 0= vl B4 F HA AL A A 2]
EA 52 XA potato dextrose agar H |l A wtARS] BHSF 25(10°C, 20°C, 30°C)
of| I FAH S S 2, 3717 % 20N FEH o E ot o] S
Z¥ = =F=NIFoS 68, NIFoS 136, NIFoS 1521, NIFoS 1651, NIFoS 2064 $itt. NIFoS 411
= 20°CoflA] 7F 223 S Bl HHA 30°C oA 71 =2 A H Aok vl vl
2]9] FoF AL 13.5~47.5%E NIFoS 50 (47.5%), NIFoS 128 (34.5%), NIFoS 54
(34.4%) =02 ZAFEIQATE TS 2671 w7 F 247) weollA] BiAlo] REASE] Y, AgAb g
3~446 /2 kgO| It MAl A4t 2 A2 A A E HolA] ¢kl

T HAago| 2545 A o] =2 AT EAIE Kot A S e o), 3

T O

184 - The Korean Journal of Mycology Vol. 46, No. 2, 2018



Cultural Characteristics and Morphological Comparison of the Wild Mushroom Lentinula edodes Cultivated on Sawdust Substrate

2= NIFoS 50 (446 g), NIFoS 53 (421 g), NIFoS 952 (435 g)2 %% A7) 2 28 7155}

A1, FefAQl AL 12w NIFoS 667 F=7t-95=612.0 ™, NIFoS 670 == AHA1A)|
O Zto| Ml EAS Bt
ACKNOWLEDGEMENTS

This study was supported by a grant from the Golden Seed Project of ‘Breeding of new
strains of shiitake for cultivar protection and substitution of import (213007-05-1-SBH10)’

National Institute of Forest Science, Republic of Korea.

REFERENCES

1. Korea Forest Service. Statistical yearbook of forestry. Daejeon: Korea Forest Service;
2017.

2. Jang YS, Ryoo R, Ryu SH, Park YA, Jeong YS, Wang EJ, Ka KH. Breeding guide of
Lentinula edodes. Seoul: National Institute of Forest Science; 2017.

3. Food Industry Affairs Bureau. Ministry of Agriculture, Forestry and Fisheries.
Searching plant variety database [Internet]. Tokyo: Ministry of Agriculture, Forestry and
Fisheries; 2018 [cited 2018 Mar 15]. Available from: http://www.hinsyu.maff.go.jp/
vips/cmm/apCMM110.aspx?MOSS=1.

4. Kim SS, Hur JH, Lee HJ. A study on conservation and utilization of agriculture and
forest genetic resources in response to the Nagoya Protocol. Naju: Korea Rural
Economic Institute; 2016.

5. Kwon HW, Kim SC, Ko HK, Hong KS, Choi SG, Jhune CS, Park HS. Collection and
characterization of oak mushroom genetic resources. Mushroom 2016;20:251.

6. Kwon OW, Kwon YR, Kim TH, Ryu SR, Woo HJ, Lee RY, Ko HG, Kim SC. Manual on
the cultivation and characteristic investigation of mushroom for the examination of new
varieties of Lentinula edodes (Burk.) Pegler. Chungju: National Forest Seed and Variety
Center; 2014.

7. Park YA, Bak WC, Ka KH, Koo CD. Comparative analysis of amino acid content of
Lentinula edodes, a new variety of shiitake mushroom, in ‘Poongnyunko’. J] Mushroom
2017;15:31-7.

8. Watanabe K. Effect of physical properties of cultures on flushing patterns of fruiting
bodies in the sawdust based cultivation of shiitake, Lentinus edodes 1. J Jpn Wood Res
Soc 1995;41:767-73.

9. Matsumoto T, Kitamoto Y. Induction of fruit-body formation by water-flooding treatment
in sawdust cultures of Lentinula edodes. Trans Mycol Soc Jpn 1987;28:437-43.

10. Bonghun90. With shiitake mushrooms [Internet]. Seoul: Naver Blog; 2009 [cited 2014
Mar 15]. Available from: http://blog.naver.com/bonghun90.

11. Park YA, Bak WC, Koo CD, Lee BH. Cultural characteristics of new cultivar of
Lentinula edodes, Poongnyunko. Kor J Mycol 2015;43:26-32.

52 738t3|Z| Vol. 46, No. 2, 2018 - 185





