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Morphological Characteristics of Decomposition and
Browning of Oak Sawdust Medium for Ground Bed
Cultivation of Lentinula edodes
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ABSTRACT : This study investigated the internal and external morphological characteristics of decomposition and browning of oak
sawdust medium for ground bed cultivation of Lentinula edodes. Within fifty days after L. edodes inoculation, surface hyphae on the
bed browned. In 110 days, the fungal hyphae occupied and decomposed wood fibers, vessels and parenchymatous cells from the
inside as white profuse hyphal mass was amorphously dissolving the saw dust particles from the outer surface. Most of the white
hyphal bed surface became cleanly brown, however, some colony surface became blackened and slimy with contaminating bacteria,
hyphae and spores. The brown layer was ca. 0.34 mm thick with highly dense and white hyphal mass beneath, whereas the
blackened layer was ca. 1.17 mm thick with shrunken hyphae and less decomposed sawdust particles beneath. The surface hardness
of the brown surface was ca. 0.73 kgf/fcm’, soft and resilient, while that of the blackened was ca. 0.91 kgffem’, hard and nonresilient.
By 150 days Lentinula edodes mushrooms fruited only on the brown surface and not on the blackened medium.
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& FY|28E IS Y dlg|EHIY (eritadenin) S 3+
T o] ekgHAle] 7| ST} (Stamets, 2000; Park et
al, 2011). 1= A S5l 4wt 3459HE (Yu, 2012), 18]
3 GEI gl tiRE FellA] oF 1592 ARk AR, A
Zo g2 Bl 718d] F& ¢4 Z7)0 A Bl W
AR o 2 S, B, T, Tl w2AW=/A] B
HSHA EEZH(Park and Lee, 1999; Mao, 2000).

TuE FUE 4B T2 AR GAT, FiA R =
ko] S71E L it 53] Rkl wil#] &50] 30%
2 d=Ape] 15%ETE 950 =31, Al 7|zte] Fol z;
3R] w2, AugAS LE 7iAsE & 4 Aok A
A FERANEF FolA FHARIR AikEs Blee 92
vl A <F 15%, QENA 60%, oL} tivtel e A
2] 100% ©|th(Park ef al., 2008). 3FA F 1 FRkAHl= F
2 BAE o83k, BANFOA i) wAee +
A7 QoA BAE ol831A] efe AHANE o] A=
31 ATH(Fig. 1, Fig. 2).
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Fig. 1. Mycelial growth of Lentinula edodes on ground bed
cultication.

TUFAEfA XA dAR] 2L vl AW AL
A Bool HAES st vi-e- F83 oAk
(Kim et al, 2007) FaEAI 220 AHAdLe Ho}h
(Kim et al., 2011). HolE F. FyhlAe] Z2w-S o3A|
Al71= F3AHBCR)7F HEATHKIm et al, 2012). 31X
gk w7} e FALARQD el M= RS Ao A, B
Hglopt} FEFFo] Fo| HA WSt iz A
ol o), 3 FRHANeAN AT FE3] A=
2 504 AEEW F7] Foll T TAREHS ZhHo] |
T} (Forest Mushroom Research Institute, 2009). 2|1} Z+
H FHe EAF 7R distes g8kl 3lo] gler
2, B dvolre st AAApiel kel et
Az} ujR] i FERE Ar|HH0F A} ST

o

Fig. 3. Light microscope photographs (A, B) and scanning electron micrographs (C, D) of cross-sections of oak s

Fig. 2. Fruiting of Lentinula edodes on ground bed
cultivation.

Ao AR TR ST S ExElel AXs
s Ake] uida -0l A 2010 29 189 E 387t
ey g Bite s, 388 oF 63%E W 5
At 65°ColA 1IAIZE RIS Fate FuUT Bt
T o] HIES 91(VIV)E 412 T 58S oF 60%=
gt=o] YA HIdel 1.3 kg Hol Baslar, 2kx 7015
T8 HF3stA oF 20°CellA <F 2971 v SsiT. A
& PR T TEEN e SeE 73(ViV)RE 4
olx] o] 50m, Z 1.3 m, 7 15cm & A8 Bi=1]
TS roRA wiA] ] 715 sl 2cm 7HHoE
e USlE -3ld 2 uix|E Gt

A= HE oF 504l ZE 2o, 100 Fefl= uiA]

s

awdust. A: libriform fibers (F) with

thick walls and ray parenchyma (RP). x400. B: libriform fibers, longjtudinal parenchyma and ray parenchyma with pits. x400. C: vessel (V) and
vasicentric longitudinal parenchyma (LP). x1000. D: thick walled libriform fiber (F) and ray parenchyma (RP). x1500.



= I A=A (FHM-1, ATAGO, Japan)E =88}t
FugAPL Ralgk w5 el SFEEYHEIE 8o
2 AL, 0s0,2 Fa143% 5 ulgo g HElslo] 27|
WSy FAPIAIER|Z (LEO-1530, Carl Zeiss, Germany, $5
ok SE2ddsTho® Fhite] Ealle} nix]e] 2 543
= AT w2 AW =, A, TR, AL
FAIE 5o FeHStEMN, 2R S aiR|3EH I v FellM
AL FAREA ] Bl T FEA S 02 AR

£

E=TL g L -~

0 X|Huix[olMe] S 2l

F1 HF A R w9 ERARAE Al o] v
FAR: B4l (Fig. 34, 3D)%} Ho] gEATE T Fo] 3
= S FAE (Fig. 3B), 270] & =3 TollA TAR]
Zde] gltek(Fig. 3C).

w1k 30 Aol AHR|RE Fare] M AR A2

=
34 B3 (Fig. 1), HI%F 50 FREI= v HHe] F

En ARG e Frleix|e) Bajel 2ol Fea

4

d 87

4

APY A7) ARtel gt ARui A el SEadAE 110
o FRF A Fure] A= XT3 FAEoE A
oln, ZAURE EnAR HRED Axue Lo
A (Fig. 4). S B4 Ul A3 FTaatel o
ato] MlzHe] PHo] ydx Rl (Fig. 4A, 4E,
4F), ZF 2 9} fAIENE FEuaalt A2z
93 FH3PAA HalSIATHFig. 4B). FHe] 91F-E X
LAl A3 dARs Fe] vPEE AxHS Balsie
Z25 FH 02 HEZTHFig. 4C, 4D).

dnkroz MaRFRe As2ox FHudEaes Y
S B Eafislr] whiel], 797} XI5 Hel| wet Al
< We 2R gl whis} dde] Uehar A= 33t
SV Ral|Ech(Wilcox 1968, 1973). s WARS
o7 AER QAT Falle A=EF7R4A (endoglucanase),
9224 2ujo] 9 3lo] =Z oA (exocellobiohydrolase), HIEFET-
FA|T LA (B glucosidase), T1=1A2] FlE-S- ABA7)E 2t
A (laccase)(Savoie et al., 1998)2} 21 #|S-A|THA (Li-peroxid-
ase) B 7T FEATO A (Mn-peroxidase) EA~E- wHIH}

Fig. 4. Scanning electron micrographs of oak sawdust decomposed by Lentinula edodes hyphae 110 days after inoculation in ground bed
cultivation. A: Profuse hyphae (H) in vessel (V) and ray parenchyma (RP) x500, B: Decomposition of cell walls by hyphae (H) in libriform
fibers and ray parenchymatous cells (RP). x2000. C: Amorphously degraded oak sawdust surface by massive mycelial hyphae (H). %200, D:
Degradation of oak sawdust by massive hyphae. x1000, E: Degraded middle lamellae of longitudinal parenchymatous cells by hyphae x1500, F:
Decomposed pit (DP) by hyphae in parenchymatous cell wall. x2500. White scale bar =20pm.

Table 1. Comparison of characteristics of brown surface and black surface of ground bed cultivation medium for Lentinula

edodes

Characteristics Brown layer surface Black layer surface
Composition Lentinula edodes dense hyphae Contaminating bacteria and fungal spores
Thickness (um) 0.34 +0.04° 1.17 £ 0.06
Hardness (kgf/cm®) 0.73 +0.08 091 +0.04
Layer resiliency resilient nonresilient
Primordium formation No

*: mean + standard deviation
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(Yoo et al, 2010). F52] 5%

AZS A FA
ol Bl Blele A AT 53]

B H= L ?—_._ 2“1’.}
HEI XA 2AL 25 2218 dE
R HAE oF 110Y &, AR iR 29E
Ak dR= g 0T wEkHA E2)4 Aol Esitt
(Table 1). 23 FAA= FuA) XLsHA 18}
o WS BASEla, I FAE 034+ 0.04mm Fa1, I

olefe B9 BRiglE FAZo] F4E0] AT (Fig.
5). ¥FAo] AARMo 7 WME =& TAV} 1.17 + 0.06 mm

2 200 Zhize st FALD, EelAle B3 74}
7} glo] A Bt olele] o] FALSE TAE HH31
o, Wielkde Bartaleo] ©2o] flo] == (Fig
6), A a7 o] =2u IRIT. o] w A|iuj=)e)
ﬁtr:]7:]1:‘:_ 71Aﬂ_,_,_o1])\1 ok 073+008kg/cm 7&)\“ \=R=]

T
oA 2F 091+ 0.04 kgf/em’©| AT}, IETHAL FHE 1508 Foll

Fig. 5. Scanning electron micrographs of brown layer of Lentinula edodes ground bed cultivation medium. A: Profile of brown layer. fluffy
surface, brown layer (BL) and hyphal mass. x500. B: Fluffy hyphae (H) on outer surface of the layer. x3000. C: Reticulate and fluffy outer
surface. x300, D: Closer view of fluffy surface in C. x1000. White bar = 10pum.

Fig. 6. Scanning electron micrographs of blackened layer of Lentinula edodes ground bed cultivation medium. A: Relatively smooth blackened
layer (BL) and shrunken hyphal mass x500. B: Closer view of boundary between blackened outer layer and shrun-ken hyphal mass inside
x3000. C: Surface of blackened layer cov-ered with spores (SP) and contaminating fungal hyphae (H) x1500, D: Bacterial cells (B) on the

blackened surface. x10000. White scale bar =10 um
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Fig. 7. Primordium formation (P) of Lentinula edoes from
white mycelial layer (wm) beneath the brown layer of sawdust
medium.

Fig. 8. Browning (Br) and blackening (Bl) on surface of gro-
und bed cultivation medium of Lentinula edodes. Black sur-face
did not produce fruiting bodies.

ZHZ Yol M= gl 3 A lEelM 47171 A4
31(Fig. 7) HiA] FRAAA = A7 AR, A0,
F W3 ol AR eS| Zith(Fig. 8).

FEAF aiA oA MRS TERA L HYT J
A=A, 1) BAW S A Aol F 83 H(Kim et
al., 2007; Forest Mushroom Research Institute, 2009). 2
HE doyje e Hog 1T wARA e ol zo|H
25~30¥AFE] ZRo] AR = qlen, oo Ay wRid
F9 Fiv E2AWA(tyrosinase) 2 YR THKIm et al,
2009). ©| FA= FuAPAL] FEA A Weld A=
g Sato et al, 2009). THH o] AWFFLS BITAPL
Trichoderma 22 Y8 dtolu 108 do] th& 0 w9} 7t
S wfjol| = Lot} (Savoie ef al, 1998). 1L} o] 2SI}
2 WAlS] A7 Aol AR 2521 o] &
O H(Kim et al, 2011), Wou &5 Fo] A= =4 Je=
WE=C}H(Forest Mushroom Research Institute, 2009). 2220 2
LAt BREAS 23] 2alslol ZAM olish
QRS A3, WAl 2SS WA, 1 ofele]
B2 e ENHAIE) HEE|T 4E4A7) 7Psskd 7
AR Mol 39 B0] A1 Ao F4E,
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B Aol sEumy AuAuels b By 2
2le] Fafiok uiAle] 2 SAde el e os At
a3t At JE 509-Fol= 2Rl ARE AT HE
1109 ¥ BalgtA= A S S =3, 54
-, A2 el AlEss Eafiskar, s el
2RI AR AlxeHE AP R Lasidit. s
Qtoll B4R WA TR dARE -2 AR Aoz W
3L, o] 4WE FAE °F 0.34mm 2 FTAP} A
Betar, 1 offell= fde] Bl WAkl Al
Hhgol] A Z2 T} oF 117 mm 2 WEAZE &
Rellv= At Fat wAF 3 RS0l HRskal, T offel
= Z¥o] HEF BAEo] EAEATE. AvEde] Hes
ok 0.73 kgflem™= AN W] A oF 091 kgf/em B}
Exl o geo] ollnh. 1 ARA = BuTA HE 150
A Fol] Yhe o] wiA] BmrRloME BAs o, A

2 SRl Al elst

—

aAl9l 2

o] =& 20111 % S HTHE A Sk A A4 e] ]
o} A3 Ahely A Y (AR E: S120909L100100)
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