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Anatomical Characteristics of Korean Red Pine
(Pinus densiflora S. et Z.) Wood Degraded by a
Brown-rot Fungus (Lentinus lepideus)*!

Mi Kwon - Phil-Woo Lee*

ABSTRACT

The purpose of this study was to describe the mcromorphological changes in Korean red pine
(Pinus densiflora S. et Z.) wood decayed by a major brown-rot fungus, Lentinus lepideus, using scan-
ning electron microscope and transmission electron microscope. At the end of the 12-week exposure
to the fungus in soil block procedure( ASTM 1971), test blocks sustained 5.02% weight loss. The
formation of bore hole by hyphae and penetratior of hyphae through bordered pit were not
observed. Instead, fungal hyphae appeared to penetrate axially tracheid luminar from the the ray
cells via cross field pits. Hyphae were mainly found in lignin-rich cell corner regions of tracheids,
and also extensive degradation of tracheid wall occurred in this region. Extensive degradation of S
laver occurred without noticeable alteration of the $3 laver, hut warty layer and compound rmuddle
lamella remained relatively intact. localized erosion, the characteristic of white rot, was observed
in some cell wall and wall components including lignin were found to be decomposed.
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Table 1. Composition of malt agar medium

Medium Composition* (%)
MgSOs 0.2
KH:PO. 0.3
Glucose 2.5
Malt Extract 1.0
Peptone 0.5
Agar 2.0

* Based on 100 ml distilled water
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Pho. 1. Cross(A), tangential(b) and radial sections(C,D,E) of decayed wood by L. lepideus for 12
weeks. (A Intensive degradation of earlywood and hyphal traces({}) form the ray cell to
tracheid cell. (B)Hyphal penetration(H)through the ray cell and microhyphae in tracheid
cell lumina. (C)Hyphal colonization in cross field pits. (D), (E)Hyphae passage through
cross field pits, growing into cell lumina, hyphae clongation near the border of the bordered
pits. LM(A), SEM(B,C,D,E), scale bar A=10um, B=250um.



Pho. 2. Radial(A) and cross sections{B, C) of decayed wood by L. lepideus for 12 weeks. (A) Intact
border of bordered pit and warty layer around hyphae(H). (B) Intact membrane of bor-
dered pit pairs, but degraded appearances in border( # ), border thickening({})and S: layer
of adjacent cell wall(4). (C) Penetration of cytoplasmic material form autolyzed hyphal
cells into the pit cavity, and intact torus, SEM(A), TEM(B, C), scale bar, A=10um. B,

C==2.5um.
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Pho. 3. Cross sections of sound wood{A) and decayed wood (B, C, D) by Lentinus lepideus for 12
weeks. (A) Early-and latewood tracheids of sound wood. (B) Decayed wood showing par-
tially eroded secondary wall and selective degradation of Sz layer around cell corner regions
but cell shapes remain nearly unaltered. (C) Hyphae were mainly distributed in cell corner
regions( 4 ) of earlywood tracheids and eroded appearances in ray cell wall({}). (D) Cracks
in the latewood tracheids({ 4 ). LM(A, B, C, D), scale bar A, B=5um C, D=10um.
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Pho. 4. Corss sections of decayed wood by L. lepideus for 12 weeks. (A) Hypha in ceel corner re-
gion({}). (B) Dissolution of all the cell wall components without hypha. (C) The extensive
degradation of cellulose in the Sz layer( #), exposure of some cellulose fibrils in S: layer
and relatively intact Ss layer, warty layer and middle lamella. (D) Osmiophilic(electron
dense) particles in the S; layer around hyphal tip( 4 ). TEM, scale bar A, B=5um C,

Sum.



Pho. 5. Corss sections of decayed wood by L. lepideus for 12 weeks. (A) Localized erosion({}). in
ray cell wall(R) without hypha. (B) Hyphae attached to cell wall by hyphal sheath.
Tracheid cell wall degradation not yet evident but void space appeared in ray cell wall(R).
Hyphae also penetrated into the ray cell wall{{}). (C) Artificial splits during sample prep-
aration, preparation, probably caused by reduction of cell wall strength. (D) Hyphae at-
tached to cell wall by hyphal sheath(HS). TEM, scale bar A, B, C, D=2.5um.
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