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ABSTRACT

This study was carried out to explore for the possibility of recycling the pine wood
sawdusts for the substrate for enokitake (Flammulina velutipes) cultivation. The wood
species of sawdusts cultivated for enokitake mushroom were identified mostly as hard pine
(Pinus spp.). Distribution of enokitake hyphae was restricted to ray parenchymas and
tracheids exposed to fungi. Nevertheless, degree of cell wall degradation by enokitake was
slight. Light microscopic observation showed the thinning of secondary cell wall in some
tracheids. Under polarized microscopy the loss of birefringence was observed only in a few
latewood tracheids. All the middle lamella remained intact. The present work showed
clearly that pine sawdusts used as substrate for enokitake cultivation held enough cell wall
materials for mushroom cultivation. The relative resistance of softwood cell walls against
enokitake fungus was also discussed.
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MEUT So) Bgse F710 Pel g Belehi
AR5 7o) Fhr}ojt} (Eriksson 5, 1990).
HFolw A2 LAHFEH AF Al 23] 2)uf =]
oW A (Flammulina velutipes)S B2 72 F o] gk} o|u] AD. 8000374 FE A F Al 7} A A
EW A 2 (Agaricales) 40] Z} (Tricholomataceae)ol] H Aoz gl A1 Yo} (Chang, 1993). Filu A &
23 Fo 2 okl A BUE, Wl R ARALLE, AFE-3) Q1 F Al & 19283 of] Morimoto (FEA)oll 2]
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3 Al =5 92 (Tonomura, 1978) H v A| & &Y
FApe] Eutoll v} & 3 oA B HES
o Aet= B AufEe] F/HE o] FIU o (Shiio F,
1974). &2l vake] A S 199249 71 T4
A Yol A AF s WA Al B s 3
ol e Auzt FH3] Frretm Aok (o] F,
1998).
a8y ZUHA & g5 AL nz2d whe
FH A &0 2 AE Hogd SEFAY Y G
Al ZFol A E el o B A E Al A
FA e Fibol HA A& A2 ALE I 3L
(Ohga &, 1993; ©] &, 1998). £A4|= HAFFA 59
S 742 AL HAY FTF gt AETAL
HE=A FFET FAd o Ao Y7ol A€
th= A o|t}. Nakajima ¥ (1980)3} Kawachi S
(1991 HA Ao T FEEQ) #HE5A 3T
& (ferruginol, thymol, o- isoprophylphenol %)< # 7}
3 T Fg g 23 Yolu AT WA
AL el A FEFS n| XA ot a4l
TA o] AAE S Haslyc) o] 28 BAA
& 48t LA} Ohga 5 (1993) AFFAA )5
s ofdol A A AEe v &5 S )
F5 Hote iAW B2 & SliAlAH A A
vjo] wix] 2 NS & JSS R A F
(19997} ©| (2000)= AFFA FU= AHE3F =40
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U5 (Douglas-finye A +Y= 1 UA
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Dol WA Auj &0z Aled Fe 5244

ol WAl Ao ALEH Fure] £F AEE ¥
8l vlaA 277 & £ 2 A3 st 3 Glycerin
o 1:1 Zg o] 105Col A 2027 A5 A28 The
Slide microtome & 2 10~20un2] AR S A Z3lY
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alcohol A9 2 ©<=3131 xylene . 2 &b I3 & A
| Canada balsame 82 B-<Q13le] =@ utatEE A %}
3l & 8t n| 7 (Zeiss, Axliolab) & 2 23} o}

2Bl BE P B2
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oA 157] 522 B
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o (in 0.05M cacodylate buffer, pH 7.2) 2.2 X 2] 3 &
%<4 buffer2 A 4 3 t} ethyl alcohol AAG 2 &5
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100% xylene 2. 2 Z}zF 2} 2] 3} 3L xylene™} paraffin®]
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& paraffin 85§ ¥H&°] microtomeg /\}ﬁél—O% 15-
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Fig. 1. Anatomical characteristics of sawdusts
identified as in Pinus spp.

A: Abrupt transition from earlywood to latewood and
vertical resin canal (VR) (transverse section); B:
Dentate ray tracheids and window-like pit pairs in cross
field type (radial section); C: Fusiform ray with
longitudinal resin canal (tangential section).Fig. 1.
Anatomical characteristics of sawdusts identified as in
Pinus spp.

alcohol A|E &8 A A& T}2 20l A 147 "g
FA1Z1 F 100% t-butyl alcohalZ X 23 T &

A2 A F ) o] AlH & ion sputterE Al-8-3lo] gold
coatingste} FALE A= w7 (Hitachi $S-4000

SEM)& A}-8-5] a9 Th

Znt o o&
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Fig. 2. Anatomical characteristics of sawdust identified
as Douglas-fir (Pseudotsuga. menziesii).

A: Abrupt transition from earlywood to latewood and
thick-walled epithelial cells (arrow) in vertical resin
canal (transverse section); B: Nondentate ray tracheids
(RT) and piceoid type pit pairs in cross field (radial
section); C: Vertical resin canal (arrow). Note the
helical thickenings in earlywood tracheids and tylosoid
(tangential section).
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Fig. 3. Distribution of mycelia in hard pine.
Distribution of fungal hyphae was restricted to ray
parenchyma (R: arrow) and the tracheids exposed to
hyphac.

Fig. 4. Thinning of cell walls (arrow) of pine tracheids
by enokitake fungi in latewood tracheids.
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Fig. 5. Fungal slime (dotted line) and erosion trough
(arrow) by enokitake hyphae. bar=2um
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(Blanchette, 1984; Eriksson 5-, 1990).
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Fig. 6. Loss of birefringence (arrow) in some tracheids
under polarized light microscopical observation:
Earlywood (A) and latewood (B).
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