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ABSTRACT

Molecular analysis using the internal transcribed spacer region sequences revealed that the
strains used in this study, which were formerly identified as Panellus serotinus, are Panellus
edullis. After Universal Fungal PCR Fingerprinting (UFPF) analysis, eight strains of P. edulis
were divided into two groups. We conducted fundamental research on mycelial growth and
sawdust cultivation to understand the cultural characteristics of eight wild P. edulis strains
collected from Korean forests. All strains showed faster and denser mycelial growth on potato
dextrose agar (PDA) than on other media (malt extract agar, Sabouraud dextrose agar).
Optimal conditions for mycelial growth were: 20°C on PDA, 25°C on potato dextrose broth

'.) (PDB), and pH 5~8 on PDB at 25°C. Two strains (NIFoS 2407, 3993) were selected as excellent
T strains based on mycelial growth and density on PDA. NIFoS 2792 showed high cellulase
updates

activities on carboxymethyl cellulose (CMC) agar, and NIFoS 2387 and 2804 exhibited high
laccase activities on ABTS-containing agar media. The mycelial growth of P. edulis was the
fastest on Quercus acutissima and Q. mongolica sawdust media, and mycelial density was
the highest on Quercus spp. sawdust-containing media. Sawdust cultivation of P. edulis was
successful. The conditions were 80~85 days of cultivation period after spawn inoculation,
10~11 days for primordial formation at 17~18°C, and 15~20 days for fruiting growth. NIFoS
2804 and 3993 were selected as good strains in terms of cultivation period and mushroom
production. These results could be useful for the artificial cultivation of P. edulis.
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H Ao Al E F== Eg]ﬂ'eali’—]-%_,]'%(Natlonal Institute of Forest Science, NIFoS)of] Hat 201
22 AFESIITE ARG o= A R S 7] AtollA gk o7l 7, 7= :rLE]

Al ESolA 3t 171 o= 7}1737119]'0 tollA] 52348t 17) #==o|cKTable 1, Fig. 1). @55
4°C Eﬂ‘“oﬂ Bk Zo|t F-2 7HA5E Bl R] (potato dextrose agar, PDA)o]| ©]A15F % 21740] 3 cm
o AFkS Wl #&2] 71 A12]ol|A] 217 8 mm2] cork borer 2 wW[o] AZ-2- HiZ]of] o] Al5}RiTt, o
o] 55 W12 o Afefe] 25°C 27 o] 209121 vy 3 8 AJhol AL83lick

Genomic DNA 22|, ITSPCRZE % &H7|ME 2N

HFE FAAS S AR T Qo] Wil AHRIAE HdVsto] FA) nRlisiedth. DNAE DNeasy
plant mini kit (Qiagen, Germantown, MD, USA)Z- 0]-835}0] Z35}9ich S38= (optical density,
0.D.)Z Z7J3l}A] template DNA 55 ZA5|ICh & AL0| A tDNA ITS F9S 22l517] It
of 28S rtDNAQ] 5"} 18S rDNALJI TS ESKS=ITS 1, ITS 4 primerE ©]-851H10].
PCR ZE-2 Accuprep PCR Premix kit(Bioneer, Daejeon, Korea)S ©]- 8513101, BioRad T100
Thermal Cycler (Bio-Rad, Hercules, CA, USA)Z- 0] 85}0] AA[SIITE PCR HFS-Z71-2 template
predenaturation=94°Coj| 4| 527F kg & denaturation+=94°Cof| 4] 142, annealing-2 56°COl|A] 1,
extension2 72°CollA 28-S 1 cyclei 5}, &35 cycles &9 T PCR AFE-5 4°Col] B s} E}——
Al&ol ARRSIETE PCR AFE-S 1.5%2] agarose geloflA 7195 5193 Dyne LoadmgSTAR
(DYNEBIO, Seongnam, Korea)Z GA15}10] UV illuminator JoJ|A] bandS ERI5IICE SZH
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DNA-= 03 24](Macrogen, Seoul, Korea)ol] 2]2|510] 7|4 Y BA9-S AA|5191Tt.

971 F-2 n|ZAY =4 HAIE| (National Center for Biotechnology Information, NCBI, http://
www.ncbi.nlmnih.gov)ol|A] BLAST T2 1213 A[85}0] GenBank DNA G|o|EjHjo] A0 S-2&]
o] =TT ITS W7 1M B -57d2 HIasI3IT. NCBI2| GenBankol|A] 21 HAH w72
7| ML o] &3l MEGA X [11, 12]2 AlE4 242 MBI o= ]3] neighboroining B
H[13]& o] &51%eH, AlEE 7149 clade A1 == 1,000812] bootstrap resampling2 435}

wB7tstc:
M

Universal Fungal PCR Fingerprinting (UFPF)0l| 28t ZF 7t g2tA 2

5 7 SATAIE BX5}7| 9J5H0] Universal Fungal PCR Fingerprinting kit (BioTech. Ltd) 2 ©]
251iet = 2712 template predenaturations= 94°Col|A] 527} denaturation+= 94°CollA] 142,
annealing-2 55°COl|A] 142, extension- 72°CollA] 227} 35 cycle $F & 72°Cof| A 727 HESA|ZTh
UFPF primer kit®] sequenceZ- ©]- 85+ PCR Z1} 12712 thgAd-& Holi=band7} Q1O 1, §lOoH
002 FLE5t] SIMQULAS] Al At 51314, o] A& 0|85t MEGA X 21510
UPGMA (Unweighted par-Group method with Arithmetic means) & w(cluter) 2A15}cH11, 12].

HI

HHX| SRE ZAFSE

A& HZ]+= potato dextrose agar (PDA; Difco, Detroit, MI, USA), malt extract agar (MEA,; Difco),

Fig. 1. Photographs of Panellus edulis on Tilia species(A) and oak tree(B).

Table 1. List of Panellus edulis used in this study

NIFoS strain no. Location of collection sites Year Accession no.
2264 Pyeongchang, Gangwon-do 2013 MH747085
2387 Pyeongchang, Gangwon-do 2013 MH?747086
2407 Pyeongchang, Gangwon-do 2013 MH?747087
2792 Guri, Gyeonggi-do 2014 MH747088
2803 Pyeongchang, Gangwon-do 2014 MH747089
2804 Pyeongchang, Gangwon-do 2014 MH?747090
2805 Pyeongchang, Gangwon-do 2014 MH747091
3993 Gapyeong, Gyeonggi-do 2017 MH747092

NIFoS, National Institute of Forest Science.
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Sabouraud dextrose agar (SDA; Difco)S ARESITE BIA = 1 AH(121°C, 1.2 keffem?, 202) &
TdAJol| A petridish (bottom 85 mm X height 15 mm)of] 20 mLE E5510] 2E35] Algl = ARES

O, 3HHE0 & 75 44E510] 25°CollA] 2147 UHlG T AP ZAISHATHS].

eEy R

0] FAMYA] et 24 L2 71| SJsto] 2087F TP(121°C, 1.2 keflom?) £ A
2 i A] S petri-dishol] 20 mL A} (255510 JLA2kA|Z] rhafA]of] 3525 217 8 mm< cork borer
2 AZs}o] 3°HE HE5h 1 vk =7 2H2H 10°C, 15°C, 20°C, 25°C, 30°CE 24 E 271014 21
A2 T 25 473 ZAISICHS)

pHE FAME!

2] Hijefoll A3tst 24 pHE Lot 7] $Jste] HAE|A] (potato dextrose broth, PDB; Difo)Ol]
0.1 N HCI,NaOHE- 0]-85}4 pH7}4.0,5.0,6.0,7.0, & 8.07} & == A5 .2, 100 mL A2
2kAF0] 20 mLA] 5] 20427 1PAH(121°C, 1.2 keffem?) & A0l 4 WZA X Thg HE:
Ao 8 mm)g dF3HL, 25°C 27104 21 U7 Al & AFAATRS STt wAl vl
oS- o 7}](No.2; Whatman, Piscataway, NJ, USA)Z wARS: 22510 AZ(70°C, 2 days) & A%
Hmg/flask)& STFSHATHS].

HA #32[ CM-cellulase &4 ZA

Afa BolEd cellulase®] S FARE] Qs Kasana 5{14]2] HpHol w2}
carboxymethylcellulose (CMC) 1 LE NaNO, 2 g, KHPO, 1 g, MgSO, 0.5 g, KCI 0.5 g,
carboxymethylcellulose sodium salt 2 g, peptone 0.2 g, agar 15 g& H7}510] pH 6,002 Z2AJ5H S
10 mLA] E£510] ARES1ITE CMC B A]ol FAFS: HE(o 6 mm)3h 3, 25°Col|A] 87 ek
3 cellulase 292 =75 cellulase E/d-2 viR| 2] ZSof] FAAA|2FQT Gram’s iodine solution
K121, 1g, 374300 mL)}S 12 mLA H7kgk Fof) 25°CoflA] o] Zojx o, HiA] U cellulase
HIVd 9922/ FY 5 FHuI] A7S mm T2 S7gsto] 7] E510THs].

KA #39| laccase &M EA

2| 1d Bl g4 5 3R] laccase E/d-S 2AFSH | 15l Crowe} Olsson [15]0] A2 B EY
Z1#2] laccase /g S A7 | ol ARSRIE WHR1S ARSI 7718 3 55 (K, HPO, 2 g,
KCI2g,MgSO,*7H,0 2g,D.W. 1L, pH 5.0) 50 mL2}2, 2"azino-bis(3-ethylbenzthiazoline-6-sulfonic
acid) (ABTS) 0.5487 g 7}510] £3olo] 2|55 Hul7} 1 L7} === 513l £3lo] $Ed(Bacto
agar; Difco) 15 g& 4715t 21220 mLA] £5510] TQHF(121°C, 1.2 kgffen??, 202) & A}2519]
T laccase 2732 23 HiR| ol ZAlTS 1714 250 8 mm)H 3, 25°CollA] 5L7F Ll gatod]
2ol HEUS AR =M oY WAlt|e] 37]E mm B9 E S7g5to] 7|S5HITHs].

=1

A B A S1Efo] B BRI AR ZAIGTE Ao A

T Z=(200 X 30 mm)ol] AZZUEQuercus mongolica), /352 UH(Q. acutissima), AP
=

(Betula platyphylla var. japonica), ZH -5~ Pinus koraiensis), 2~UF5(P. densiflora), B S U Populus
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deltoides) 52 A&51 01, EHE- 10~20 mesh A2 2 &, viz] 9] £8-S 65%2 A5t} 4
o] ZAE BijA = 84T E7}H0.21 kg/em?0] B EE F2I510] 9027 MHAH121°C)8H & A2
O 2 WZFE W) & ot/ HollA] -2 EsIAT) 8 H HiAl = 23°CE 24 E v gFAlolx 50Y
ZHefgoh dAPY S 579 S11 oM HAM S S§9H0 2 ARSI
S HiX|E 0| &2t tAT XHuH
HAl SHkRfElofl= AZRERE S9HQ. mongolica) 40%, /352U SHHQ. acutissima) 40%, 17
(rice bran) 20% S A5 2 Sto] SEBIT RS F2 65% = B AP ] (2 ke) & 0853 |
ZR3E HIA] = 121°Col|A} 90427t 11QbAkt 5fo] o] &ol3itt. -+ FE & o vl Tl iRl
23°Col|A] 80~85 U7t HliGFstal o] & AE-Y 0 & ARZhlR|ol| A wHHl o] e o AAA LSS Al
A3t

AR EAY 2L &5 8506, AU T 17~18°C, T 80~120 lux A =2 §-A|510] Tasigich 2
AlA|2] A719} Hefo] FaL, Theksl 4R de 7H 4= Qe 48 4715 2AK] $iste] Qg Al
H F5] A E S AR T719k skt e S5t

l_

ofl o3t F47+ R 24
ITS ele] &742S o] §510] BLAST search 510} 7|20 2eiz F-7.9) A7 eSah ]
BA51Act. 1 AT} Panellus edulis AB819092 F71XG1} 99949] AF5AlS LeRAQICE A5
ITS 99 97|14 FL NCBIS] GenBank DNA database®l| S35}l accession HI+=
MH747085~MH7470920]H Table 11| A|A|5FAT}.

AE4> B2 MEGA version X [11, 12]5- 0]-83}9] neighborjoining B 0 2 A5 THFig.
2). 1232 Al g 0] 89t HFE-2 7|0\ Panellus edulis2 W B7 1A D1} HAE-S o] F=
7S SIR1313c} o] 22 2003 F20H offd 59 Zlo] 4 G = §RO2 L] )
ol Z101EH16, 17), TRl AR AN S0 2k 227 F-L Panelus serotinuso]t 2 917
= 2IeHA] Zat9loH, o5 &Rl 9l 5 of B 9ldt A dolM #4IE AR 085

1 =

M
UFPF PCR 2412 918 2} 47 25874 1] mslo] G iu1S Baaigich UPGMARHI 0 2,
S| B2 radiationol] 4B 27| 915 38 HHLBIITHFig. 3). NIFoS 2264, 2387, 2804,
2805, 39937} 5+ 1E(Group I) 2.2 2] 0™ NIFoS 2407, 2792, 28037} T2 & 15(Group I1)2.
2 B WM 475 52 Group 13} Group [Tel| 12A) £x5H= 212 gelstglon), 7}
ol 47 ZFNIFoS 3993)'= Group 1o]] B2 Hol 4743 P53} n}2 ofx] 9}
L B& e UeRilom, TelolA 4745 FFNIFoS 2792)= Bl 445 35t 152 A
Sloick B 7L Thors o] 2 A F55 2 7517] mhEo] Bgakal s SAklol 4
Ho 2 AEl EE0| HEst S FesicHis] 9 Ad WE-S T2 ) P, eduliso] opY 5
A 252 AZAIo] o2 Erfz Zo] 943 B0 2 3-89 Zofe 7|eict.
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AB819068 Sarcomyxa edulis
AB819070 Sarcomyxa edulis
63 | GQ219730 Panellus edulis
AB854083 Panellus edulis
MH747089 (NIFoS 2803) Panellus edulis
MH747088 (NIFoS 2792) Panellus edulis
MH747085 (NIFoS 2264) Panellus edulis
— MH747087 (NIFoS 2407) Panellus edulis
— AB854089 Panellus edulis
MH747090 (NIFoS 2804) Panellus edulis
— MH747092 (NIFoS 3993) Panellus edulis
MH747086 (NIFoS 2387) Panellus edulis
60| MH747091 (NIFoS 2805) Panellus edulis
KY962439 Panellus edulis
100 KY962438 Panellus edulis
LC389049 Sarcomyxa edulis

P edulis

S. edulis

—— AB819081 Sarcomyxa edulis

- AB819082 Sarcomyxa edulis
— AB819084 Sarcomyxa serotina

r KY322581 Sarcomyxa serotina

AY265847 Panellus serotinus S. serotina

DQ494695 Sarcomyxa serotina P. serotinus
GU062305 Sarcomyxa serotina

r MH444819 Hypsizygus marmoreus
700 | lJ)OAGO12 Hypsizygus marmoreus

a3 FJ609270 Hypsizygus marmoreus OUth'OUp
FJ609263 Hypsizygus marmoreus

MG735351 Hypsizygus mamoreus

0.01

Fig. 2. Neighbor-joining tree inferred from the internal transcribed spacer (ITS) sequences of eight Korean Panellus edulis

strains. Bootstrap value is presented on the line. The accession numbers of the representative specimens are marked. Fungal
strains used in this study are bold.

19 | MH747091 (NIFoS 2805) Panellus edulis
10

MH747092 (NIFoS 3993) Panellus edulis

L MH747090 (NIFoS 2804) Panellus edulis

Group 1

MH747086 (NIFoS 2387) Panellus edulis

MH747085 (NIFoS 2264) Panellus edulis

MH747087 (NIFoS 2407) Panellus edulis

65 |MH747088 (NIFoS 2792) Panellus edulis Group II

69 |MH747089 (NIFoS 2803) Panellus edulis

0.001

Fig. 3. Dendrogram of Panellus edulis strains used in this study based on Universal Fungal PCR
Fingerprinting analysis with random primers.
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HiX| ZFE ZAPEE

8709] P. edulis v+5+= 25 PDA HlR|o|A] FAPY o] 7FE E3tom th3-0= SDA HIA|1Y,
MEA Hljz|oj|A] AJ%o] 71 2| 251 tHTable 2, Fig. 4), PDA B R|oj|A]= NIFoS 2407, 3993 w5
O] FAPY LT 71 ke 210 = LEHAL SDA i RJol| A = Zh2 At Ve

o= FAE

O Follxt= 10°C 212787} 30°C AL-2/dollA AR 373 o] 22 21 0 2 ZALE| QITHTable 3,
Fig. 5). A 52 A2, 112 E7gol| tigh 2-g-2o] Ho| HolA|= 21 & 4= It NIFoS 2264
T 20l /g §lo] BF dAMYo] A £S5} EESENIFoS 2407, 28052 73-90ll= w2
7P St 2R FElE ol R A sk /0] WRE T NIFoS 23870014 242
= 9= 15~20°C 1L, NIFoS 39932] 2225 HQ]=20~25°C o|QIth. P. edulis2] & A

Table 2. Mycelial growth of Panellus edulis strains on three different solid media

NIFoS strain no. PDA MEA SDA Optimum medium
2264 26.6£1.62 36+32¢ 20.7+0.8P PDA
2387 63.7+732 ob 0b PDA
2407 79.0+£02 43+15¢ 4144010 PDA
2792 122+042 0b 72+04¢ PDA
2803 368+192 37+03b 264+£252 PDA, SDA
2804 720+192 55+02¢ 40.1+2.1b PDA
2805 245 +132 76 +£02¢ 120+060 PDA
3993 790 +04 6.7+03b 464+25¢ PDA

NIFoS, National Institute of Forest Science; PDA, potato dextrose agar; MEA, malt extract agar; SDA, Sabouraud dextrose agar.
All strains were incubated on plates at 25°C for 21days.

Different letters in the same column indicate significant difference at p < 0.05 according to Duncan’s multiple range test (n=3).
The values are mean + SD of three replicates.

NIFoS 2264  NIFoS2387 NIFoS2407 NIFoS52792  NIFoS2803 NIFoS2804 NIFoS2805  NIFoS 3993

Fig. 4. Morphological characteristics of Panellus edulis grown on different solid media (bottom size: 85 mm in diameter).
NIFoS, National Institute of Forest Science; PDA, potato dextrose agar; MEA, malt extract agar; SDA, Sabouraud dextrose agar.
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&L 1525°Coll M FEst oM, 11 5 25°CollM 59 2717F7HE 2| Ui o] st o]
2] 222 &4 AT o] MM =2 712ol s ke Al o= YA Q] Rk iRt At
= A7)

pHE ZAMAZ

B 21 & PDB M| 2] pHO|l wh2 HARRS: AR i Table 4) A7 B WS Y2ohH
pH 6.00] v Q] 2| A AHe 2 ZA} E|QIT. o] 23t Al £ ZARE 8155 Setol|A] 4]
o, A2 pH 6.091 BiR|of| A 71 -2 FARARRS AYAFSH 5= NIFoS 28052, 151.7 mg/flask
2 vebdth 3% 78 5518 212 NIFoS 2804:= pH 5.00]14], NIFoS 2803, 2805+= pH 6.02 L}E}
St ofl2]4 © & NIFoS 2407-& pH 8,004, NIFoS 2264, 2387, 3993+ pHo| ol g2 &

10°C 15°C 20°C 25°C 30°C

NIFoS 2264

NIFoS 2357

NIFoS 2407

NIFoS 2792

NIFoS 2803

NIFoS 2804

NIFoS 2805

N »

NIFoS 3993

Fig. 5. Morphological characteristics of Panellus edulis on potato dextrose agar at different temperatures. NIFoS, National
Institute of Forest Science.
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A 2lsk
pH 6.03t] B0l 6] & Afehe 5] 22 S0l L] thekA] 2 @A) A
che 2] Basiichio]

A #32| cellulase &4

BiAle] AZ oA (cellulase)i= - % FHsugar) O 2 7Hafok= ¥HE-S Snlfoh=s a42(14],
Carboxymethylcellulose (CMC)= n|AE0]| o]5) 2] 7|25} Fc}. Cellulase AYAH A2 7 A5}
8 -85 A7) wiZol|[20] /4 75. | SN =2 28 7Ix|E 2831 Tt o] 2k 2 CMC
agar plateof| A w2 FHE3}a1 25°Col| A 8U7F BIUYSo] ZALSISTHTable 5, Fig. 6).

CM-cellulase 2742 5 5 NIFoS 2264, 2407, 2792014 BFAITHO] 3717} 30 mm o)/, 2HH 7
7} strong (+++) 22 THE w5=E0]| H5H =] LrERTh. B NIFoS 2387, 28040]A41+= 13 mm ©]
S}, 2 =7 weak (H) & H| 0 A] 2 @4 EAJo] LHELTE o] CMC agar plate AJoflAl= CM-
cellulase Z/d 1} FAPY SR} Z-2 v]2 291 TAo]| Q| kS I Tk A-E AA[SIHATHS]. =gt
o710l A AR5t cellulase B/ FHAYRE-L 5= 7t cellulase S/d-& 2|4 02 vH|wE 4= A, B

Table 3. Mycelial growth of Panellus edulis on PDA at different temperatures

NIFoS strain no.. 10°C 15°C 20°C 25°C 30°C temggm"(:)
2264 36+1.1¢ 152+1.0d 305172 262+0.8P 256409 20
2387 2.0+£5.0° 79.0+ 07 79.0+ (2 71.6+2.5b od 1520
2407 443+18b 783+0.72 774+122 58+ 04¢ 0od 15~20
2792 192+0.5¢ 514+24¢ 720+0.1b 79.0+ (@ 24.6+03d 25

2803 25.8+0.4d 377+1.1¢ 65.1+2.62 56.7+1.0P 12.1£0.1¢ 20
2804 24.6+6.3¢ 68.1+1.62 472+33b 672+3.82 25.8+3.2d 15,25
2805 3.7+0.7¢ 755+3.0b 79.0+ 02 34.6+04° 144+17d 20

3993 32.5+0.7¢ 724+0.6b 79.0+ (2 79.0+ 07 229+0.7d 20-25

NIFoS, National Institute of Forest Science; PDA, potato dextrose agar.

All strains were incubated on PDA plates (pH 5.0, 85 mm in diameter) at different temperatures for 21 days.

Different letters in the same column indicate significant difference at p < 0.05 according to Duncan’s multiple range test (n = 3).
The values (except for the inoculum size, 6 mm in diameter) are mean + SD of three replicates.

Table 4. Mycelial growth of Panellus edulis in liquid media with different initial pH values

NIFoS strain no. pH4 pHS pH6 pH7 pHS8 Optimum pH
2264 580+60° 64.0+0° 847+47" 66.7+55" 817+2.1" 6,8
2387 45044 537+23" 360+166 470+79° 470+53" 4,5,7,8
2407 697406 69.7+0.6" 687+76" 603+75" 803+40" 8
2792 803+7.0° 803+70" 943+9.1" 933+25" 91.0+53" 6-8
2803 643+87" 67.7+129 1003+£7.0° 853+35" 813+32" 6

2804 720+56" 86.7+15.1' 56.7+280" 623+8.1" 543+15° 5

2805 1230410.1°  131.7+10.1° 151.7492" 104.0 £4.4° 1137447 6
3993 803+06" 803+06" 840+50" 850+87" 753+3.1° 67

NIFoS, National Institute of Forest Science.

Strains were grown in potato dextrose broth 20 mL adjusted to various pH values for 60 days at 25°C.

The values (including the weight of inoculum) are mean + SD of three replicates.

Different letters in the same column indicate significant difference at p < 0.05 according to Duncan’s multiple range test (n=5).
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Table 5. Cellulase activity and mycelial growth of Panellus edulis on CMC agar

NIFoS strain no. Mycelial growth (mm)  CM-cellulase activity (mm) Indexer activity Chromogenic intensity
2264 77+£02° 307104 40+0.1" 4—o+
2387 60+0° 124407 20+07" +
2407 106+07" 308414 29+0.1° o
2792 73+05" 356+17" 49+03" 4—o+
2803 62+02° 266+1.1° 43+03° "
2804 0 100+0° 0 +
2805 60+0° 252+07° 42+01% "
3993 60+0° 26+12° 38+02" +

NIFoS, National Institute of Forest Science; CMC, carboxymethylcellulose; +, weak; ++, moderate; +++, strong.
Strains were incubated on solid agar media containing 0.2% (w/v) CMC with pH 6.0 at 25°C for 8day.

The CM-cellulase activity agar plate (55 mm in diameter) of cellulolytic zone only.

The values (cellulolytic zone only) are mean = SD (n = 3) of three replicates.

o .......
o .-.

NIFoS 2387  NIFoS 2407 NIFoS 2792 NIFoS 2803  NIFoS 2804 NIFoS 2805 NIFoS 3993

Fig. 6. Panellus edulis strains showing CM-cellulase activities on carboxymethylcellulose (CMC) agar and laccase activities on
2, 2'-azino-bis 3-ethylbenzthiazoline-6-sulfonic acid (ABTS) agar.
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Table 6. Laccase activity and mycelial growth of Panellus edulis on ABTS agar

NIFoS strain no. Mycelial growth (mm) Laccase activity (mm) Indexer activity Chromogenic intensity
2264 60+0" 217+56 36+09° ++

2387 60+0" 05+17" 71+03" N

2407 60+0" 226+45° 38+08° +H

2792 60+0" 149+68° 25+1.1° —

2803 6.0+0" 320+20" 69+03" ++

2804 60+0" 417+58" 53+10° e

2805 60+0" 19.8494° 33£16° +H

3993 60+0" 17.5+03" 29+05" +

NIFoS, National Institute of Forest Science; ABTS, 2, 2'-azino-bis 3-ethylbenzthiazoline-6-sulfonic acid; +, weak; ++, moderate; +++, strong.
Strains were incubated on are medium containing ABTS agar plate (85 mm in diameter) for 5 days at 25°C.

Laccase activity was determined by the sizes of both chromogenic (blue-green) zone including the 6 mm in diameter of inoculant.

The values are mean + SD (n = 3) of three replicates.

Table 7. Mycelial growth of Panellus edulis on different sawdust media
NIFoS strainno.  Quercus mongolica Quercus acutissima Betula platyphylla — Pinus koraiensis ~ Pinus densiflora  Populus deltoides

. . var. japonicccz . ] N
NIFoS 2264 1293+20 139.6+33 100.6£2.6 853492 1085+3.1 1260+ 13
NIFoS 2387 1369+12" 1375=4.1° 999+15° 938+0.6' 133.0+1.2° 129406’
NIFoS 2407 1450+ 08" 144.1+09' 1120434 1131433 130.7+6.0° 1305+3.1°
NIFoS 2792 1249419 141.8+14" 112.0+34° 1188420 1408+0.7" 1254+82"
NIFoS 2803 1429422 1389420 1147 +3.1° 156+1.7 143.1+0.7' 1277+07"
NIFoS 2804 148.1+26' 140.6+04" 1228455 101.9+45° 1202437 1266+35
NIFoS 2805 1436+12° 1417424 1245+2.1° 1245420 1245+19" 1245+18
NIFoS 3993 1413+13" 1429405 1120417 117.9+04° 1437+1.1° 1304=09"

NIFoS, National Institute of Forest Science.

Colony diameter (mm) after 50 days of incubation at 25°C.

The values (including the weight of inoculum) are mean + SD of three replicates.

Different letters in the same column indicate significant difference at p < 0.05 according to Duncan’s multiple range test (n = 3).
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Fig. 7. Fruiting bodies of Panellus edulis on sawdust cultivation.

Table 8. Morphological characters of Panellus edulis fruiting bodies on sawdust cultivation

Pileus Gill Stipe

Is\igiﬁia Diameter ~ Thickness Width Number Length Diameter Freslze\;v)elght Weight (2kg) Pileus color
Cm)  om)  (om) () () (om) I _
264 479434" 49+04" 38407 15805 271449 144+02° 41=11 1881=18 Dark Yellow
2387 508+44" 48+04" 49+02° 174+10° 197+17 11704 49+08" 200.1+95" Dark Green
2407 537+101° 48+11 51205 216+41" 171447 11.1+47° 51+£19" 17994167  Green
2792 501+94% 43+01°  43+01° 200+16 295+22° 192+15 38+07 270.1+20" Dark Yellow
2803 44489 57+11%  41+12° 19624 226+51° 111£08 62+19° 2229+99°  Yellow
2804 445+18° 8809 45+06" 206+09 482+38 15603 124+10° 33224358  Green
2805 594+37" 5617 32406 260408 323+18° 13.1+08" 138+04 2151+958" Green
3993 573+40° 85+08" 6601 190+21° 343+28 153+0.1° 158+05" 2892+148"  Green

NIFoS, National Institute of Forest Science.
The values (including the weight of inoculum) are mean + SD of three replicates.

Different letters in the same column indicate significant difference at p < 0.05 according to Duncan’s multiple range test (n = 3).
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