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Histochemical Observation of Decayed Cell Wall using
Ultraviolet and Fluorescence Microscopy
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TEEZRORIGEEFCRAFE TR IND I L RO ERThOBRICEIREE RS D &
2EF, TFIREL L TR, AHBEBECEEORIANE X OME, BRNCSH - MkcBs
ROBEHEO - L ROMRCHFHRLFELXET I LR ERXET U5, Hix E/icMiED s
EREFCEL TR, BAEYORBFSECERNCOBECEL TOMBHALETH Y, AR
RHELBEYMREEL EDHNELELTAZ LR2ERHRLTW5,

AHEONRL, FERERROWRYEEDBHE Lict DTl ., MEESLIC L
THEBEEHCHEHNLL S E Lo THD, LELiasrb Cowning DX Tna LED,
MREED FROBEAHS & LIXAHEBONED 5 L CHEHTH Y, Bl @0y
By, BREREOBRS D&, BEMOBCLEXHALACTS 5 2L TROTHRNTHS
LEXLbREB,

WARMBEHE TR, BERREMSE UV B 2V TRMBEBATO Y 7/ = v oK
RUOEDRBICHT 2 L2 HRLTH5EY, Thicmz, SREME FLE %A TAH
MBOBI 2 27 n <y ~RABIC L HBEY, KHRSOEBHCHL THEHTHEINE H0D
BRACLBEF LI THBY, ThbOBKRBEKEC X s BEFELS, LEOBHHO
ML boBRe, LhEFHFEGTHI A S LT,

BIFACETAFENRC L, BEDE T I Lind, FRETHIRBRFI IR TR
ShicZ LBV, Ll bMRESIECET 5HRCHL T, AFRTHCLFED
ARk, FRECOWTESRD ELTRBIhBREELOND, SBAMEZERLYE—$ L
LT, EHECHEFRL SOMRB, T3 th el T 5MERMEREL TRHATSC
ERUBLREAD,

AMEONED 5 UVEHERER DLW, THEUTBECRELLY, Lokt TE#R
BT EDS S REHT D, ERARCAGRBANO—RBE, B LB O RH DR
DNTIREEZED—~ALERRLE L#HED, BRAEINTHDY, FRTIIBFHAESCRER
BRI OWTOBRFILIhT, BX A2/~ EDOHRROEXDEXH L OWTER
BEL 7. :

ARRO—FIZEE VR ERBRBORAMERC L - Tiilsbhi, BAHOBECD
WTHRRROBEH SRV BEREROHNBRILERRCILEHDOELRT 5, HRA
DRBCY » CTHEAKESEE» DEEREY S, UEORENHERLRCIUTREK
DHORBOYHEBI, A r— AL LORBER TR, K CFHEETZHE» GERD
R ZF 1, BLTREHT S,

2. B FH &

FF LR = v = Y.LME s 7 5 24 Coriolus versicolor (BB, A+ v X7 %
4 Coriolellus palustris (H - BEFGH), Chaetomium globosum @XEHE) RO BB
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Lo TERENTEH I, BUROCLER ORI ETHRERBE chdhicd o
THY, BEDO—ALBELOREY LRA—DHETRINLLDTHD, =2 TiErDHEMic
DWTIREMTD, EERVERLSD b 60% Wi 5B ORBNEFIRE, ZhbD
REHD 2~3mm ABOPFETOHL, 743 —ARFICEAE, EECID=RYRIA
Z7V v~ RCBRL, » e BERTIRoT, =Ry EERFHS205 IR %1ED,
BEDASAFREHDA—FFARISV 2V VY TCHAL, UVEOBEHELE, ££22)
V- FEERA AL 1 YRR, BXERELX TR - C, FL BHOBEBY T, 3,
ATAF I ACHRB2EY AT TERELLELDER, 02% 727V vArL vy (pH60, b A
B - 2 ABBER) BPC3SHEBEBETAZ LIV iThote, 0BT AELERL
LD%, FY UV THREBELAA+Y P THALK,

T2y evFrvvyy LTFAO LK) 1%, A227r<y—# () OREBHLBREE
TH3% AMOBBEHED A 27 r <y —EREXHD LD TFHOLRREY T,
rr—A, ketile—A, MWL, BNL, LCC (LA EWTFh i YAMILERETC=y=Inb
WBUINID), rreFy, FVVvFI=y (ZO2EXHHR) OFPBEBERFRFRATA
F7/oRAREDMHITT, AO, 2V 74+ A74v 0, n—x3iv6GhloMtafchil,
FLBETREL iz,

BRIFE ) — VY 7T A AR ORIRERE MPM 01 #clisdhi, UVEBEERR
Fir, V75 =vORNERTHD 280 mp FERHE 3 my) T -lc, FMEDO -
DT 063 pp DR CEERKEY BERCHIEL, BRNAN7 P AHBREIERLE, i
UVBERED Y, 27525 ROAAT X5 2 BHHOEONDT 4+ L A DOWTHERET
HEEOHEMY, KK 2328 7 —BEERBTEER 7 » A% » 7 1000 TfTle o e, BXBRE
X B UV SR EHBHER (K5 v7), EfavFv+~ FLA), FL x4+ 71
T ARPELEBL DTt te, ThbLEHEFLECHY, TRFHLIE7 11
& ~ 13 TBG12, WINC500my TH5,

3. MREER

3.1 #xx9/a7s—

HMBEA Y E—DBEFETHROLLE, BBROBREZRNOERKR LR PEMCRES
Ziwrgrmwe—LE), Ax7e=o~HBRORRHL DO, TRET I
Aoy A—0nHhy, BERAEKLLTULAORDSD, A XHEE 450~500 mp DX R
LT, MRS EERLOBEDRNCL YENLACELRABYRT, &ORE T DNA M
Higf, RNABNREOBEXRETHI LIRILAbATEY, BEBMORRBIAL BB T
7S 56.7)0

KM ROBFHIZET 5 A0 L 528¥ A 27 r=2— DG HIDOWTIX, AUFSESS,
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PECHMANN & D BFE43H 551, Avrsess I ARIEDBRE X HEIC L » THET A7 n D PRI
BWTY, AO THRDHHITEMD THARTHE, IEEHOMEY KERBEICLID 3
B 53T, BBEORED L DTIRELELIEL, ENDTREVWREWTSHY, KMELT
WiEWBIES THRETRADELEWEREXT S EHREL TWw b, FLBHHMICOWTHEDL
BEBEOKERTAE 5 fiEOEX) CHEL, ARRKOFHTY 7= v HHEBERCR S
RICHFIEH D - ENBELBAZ LR 52, ZhaMRAC S W BAHINED > T <R
FREDZEMTEDLERELTHA™, ¥loz DX 5 REE, »- BEASKEN T
Rohd, BEBHCERNLLOTHDEL, MHBRETCORFOBRLXOEED 7 Ik
DTEHTHDEREL T D, HH1E AO I X BAMBEE DKk D REZKRIEERE O B
123D EEZTNDS,

APgET, AHBES D AO BEREORLIRD L SK@ED LI, i —R; i
herXia—R; Kk, VZ=v; Ek LCC (V27 =y 1T73%); EiXwiv, LCC (Vr=v
42%); TSy ~T b r— A (LCC, V7 =v 0%); HRIEWIEL, 7YV vy =V, i, 7
AEF v BnE, KMEBEYH TRYFOEX, RERRM, I 0, B -BHTETO
ERRbhD, LHALEFAHCREEOHN T, HAMRMEBNIE~LCWRy, 2KEBXRE~
BRAELI,

BOF-AOHABDORLEFKRD RO OVWTOEAN L ERE L TRDOZ LBREIRT
VB, BDOEW (Amex=533mp) 12/ = —HD AO DF D RILARZ b (Anax=490 mp)
DRERTH D, COBAED T-AOHAEBCHTHERBE XBD TR, Tihbbi
FFOREF A VBRI THRE /) v~ THIHCBEEL TW2REBTHD. CDO L5 RE
A2y Vv I/RLEBEDLR TS, A2y F v (A%y 7T 5) LRBRGTTHRRTTORK
BEFAVCTVEARCHHLTNED, /v IFIVEATHENEERDLTHET, BREFTOH
S v E AT EWCHEBN OB E S I VLD D bR AZy 7 THEF-THE, &
EGFHRAZy 7 LTREATHE, TOBES TECHELEAM AT (£ 1<~ & LTHEIL),
BNy FBE ST B, RINIEHERMUCBEHL, BHEIATELT 2HELECRERA
CBET 5, TRKAZy ¥V I/ ORE B FORBET 1 A TNTRETHDLALEHA)
CORINFEE L 450 mp, FEIL 656 my GR) D~ 27 %D, ThAX s FVIDLEIOR
BLLT, A2V 7BEE LEDLRZILONRID, RDISKELIRTHD, Tihb
LEEHI OV A P BRARCL > TEHDLNTWBHHERE Poy LBEY D1 FAZRTW S HER Py
LDOHEE 5, k=Pu/Pg, kiLFZH DNA 7125 RNA 13, SEEOBTIX800L
LREEBEIR TV B,

& F-AO HAEKKCR G AL ED X 5 i BB e MR R OE 4 0315 1 Bl D A BB
SFOREEA T IAMRT T HRGFrE OREOWE (RBK) nEvbbeErd L,
AMEDORBRBCOWTKROZ LXHEIND, e —AD0 AOREBEIFHHBER T X
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hT, ERBERTRIRDLEbA, RAIRRELEERSS S, V7= CXEOBKE
DRBENSHZTAO BEIVILLZ EnNELORD, ThIREL T~ e e — AR, 2O
Kk DMEE S AT AODBREHENIREN ENTFHIND, Lich> TIhORMES D
ARy xv IERE, e —RAERER<SY) 2 v et - A=HD5BEOHMHES D
M ED, ZORFHEOENC I VEHLRETCOREOBEEDLTIOLEZLRS, LHLLT
DI SEBIFO/BEYA +ORDHVIEETRIN D B HILERFOELET TR, &
FEo LB (BE, pH, RECKEN) +bb, FhEFTFOREREAYELIEIYEY
SHELH BT ENTFRIK, AO-BHTHAKOHROMBILE 5 HETIX/RWST, KPR
FRODZ EEOWTELBRHET, O EENLRGDRCEFREBERY Tt &
ho bz onwTisEoMBC E LI,

BFHD AO BREABKC O WTEETHLRDOLE ) TH D, BHM THICR I hiclifg
BEO®MML, KEUTCHBHETOBBRENRSDLIBRNDA T2, TRTHROE
AKELbRCEBLE, ZOFMREOBHETLHBCRINSLDOTHY, AUFsEss HD
BRTH 5 L S CEERHEETOBE L EE LD, EERT S X 5 CaBBGEIC
BahiHTil, MREPOBRINCES L, BBrrBHRCHEBNIhD LT
THDOBFHBLRATED, LTI ORAKRHETORREIL, Aursiss bOEXTW5
L3 7=y HEEEOB X X ARIEDE TR L 5L R T, K HEROM
MBI~ DBED Lt BROBEEER L) MIOBHE LIRS 2 LItk D EAITRRY
LEXBRD, BT 2 UVEBERVREEOKELS, » 7 7 2 ricRshiciiia
BCn Y 7= v BEGERAR & S TETL T, 7, BERTH - BREEC L 5K
B S DB Lo T, LCCHARKELE ML RF D EBRFEIR T, T
bt LCC DY 7= v & R OREETFNEBEI R, V7= v OlE O MBERE LS
BEFHE L, ¥h~itin— ARMGPOBBRCELWELOET LI 8B R TS, L
fodt o TIRFHM MBI FRERKRDO X 5 EL bh b, BEM THERIC AL IRHIRREES 213,
Fiaurr—R, VI/=VDARy *VIEERIRTELLBETSY, ThABHER
FoTBIhbE, FOHMERCY ) EBEEOKERLL EEHL) ROLCCHDY 7=V D
BHAEL T, FORDAKy *V I PERCHENTHZLCLBDTHS 5, COLIRE
ik, BHEOBEYMHLTERNELOLELbRD, RERBLLOREROTEEY, £/
FEC L ) Bien T B, SDBWE, ERMAEOIRBEROUERCE I LIBBERT S
HOBES D VIBREFOECI VELTERLDTHY, ThEhoREL L TRERT
BHDTHA D, UTFOHTHBHEOLRHEROBBRICOWTHRNS,

3.2 H7 S 4% (Coriolus versicolor) Bi5H

4. UV EEHE% Photol, FL HEE% Photo 9\wm¥, A#ETCFLEEH I

5 ~GRLED, BHOEWCIILTLIERREBYRBECEhho b DLHTe,



106 LBEAFRFLRBRNERS H£33% 15

BEOBEEL, H<OFAEXERL, AXORXBLTCE -, KB KT 2 MREDHKE
i, BN SICBELTEL, VY ZREL s THRAMNKRBCER > T, £he
i HREE D B NMA S4 T, BELM/L (thinning) LT\ <, £DHEE A (bore hole)
DHEBRR ORI, ZOBERAADFADAIHFEL Tz, Photo 9k < FIHID Bk D
FHTHD, UVHEOBRETIX, LLEOFRERULCHELTHH S TORKEDOERIIZEDLR
T, BE&H L ORFIZ, BERCRALOHBHLEDOAXTH -1, Fig. 11k, BEMH LEFH
Moo DM oWT, MERES2ONENREELXIEL THRELIERL L RIAR 2
FABBRTH D, HV TRy REHTE, TOMBOEERY 280mp FROBKENLAT,
V75 =vORBROBRECEL, B2 E0R-RBDDRE, BELIXH Y 7 2 7 EPF#H
DBREHS OILFEED, BEHEIUTHBHZ L E2HEL THEHWS,

-~ Corfolellus palustris -e-Coriolellus palustris
0.4F > Sound —o~Coriolus versicolor
- | - Coriolus versicolor B .
s 03F ~ 50F .
v i e B LAy
< o . '/,
8o2f @ 40f o
o -~ L Vad
& T : ./
2 0.1F o 30F }/.
= g_ o /.},.o
U NN NN I N W N 20 ’,1/ ¢
240 260 280 300 2 == e
Wave length (mu) © 10f ° %N\
Fig. 1. UV spectral curves for the - o
S$2 of beech wood fibers in sound [ WS WS WS I N SURNN B |
and decayed wood. 20 40 60 80
Decomposition
HEDz &b AO Rt (%yﬁ) THRELL T pcrcentqgc (0/9)

F/8s) "oh%fﬁﬂﬂﬂﬁﬁﬁzﬁté}O?ﬁft&i, Y7 =v#E Fig. 2. Percentage of compound middle
DEWTILC, WBLI S B0 FMES  orele UL e o e
LCC#HAD Y 7 = v OWUMNELRTH D L £ fz, Note. Both percentage based on area of
EREORBGLRE FREL L REBELOHE
KUBRTHB) X, SBREFROBEHBEI I LBENBREIRICLDOTHAHZ EHRLTNES, &
AANRKEL D, MRECSEABET A Mlaic L CERAY, BREEI K L% 50%
Ktb@mkof,éﬁﬁ%~mﬁmiélsmkéo

Wi UVEEREOREANREROBN O, MRESBREL oL oHEGHMREB
(CML) R & OBIERER LT, A4 T XF 25 DD LFABIIRLLL, Fig2Dbkb T
HbB, CHIEFTY S ERVCAREOEPFRMTOMBELERTH Y, BEMTIX, THR:S2:
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CML=10:76:14, #HQEENCO T KICHE S5 &, S2:CML=84:16 TH 5, ZOHlH%
AL CHIBF B COMAEE /) B R & B L 7o, CML S flilassic 53 5 ¥ (100—
CML=S2%) TH %,

Fig. 2 2B RIKDMm 2 %553 5 &, MBS MK 50% £ Tik, S2 & CML ofRiz %
Bigwa, SHL EDGETIEEIC CML ORI DX 5THD, H 75 %7 EHH
DEHEIC BT S ) 7= v BORWPIE, V7= v ilEEOE - CML RO F & & BICHED
a8 b Bduts,

EEOB L MBS 5 ¢ ALD I H S Bt KD & 57 &L it
TR BRI o lc, o2 mERI MM B Hivte, REEHE L L8 2R T L0 L
Bz bidas, FEMCERL T,

Photo 1. Beech wood fibers of decay Photo 2. Spruce tracheids of decay by
by the white-rot fungus Coriolus Cortolus versicolor (UV, 280 my1).
versicolor (UV, 280 my1).

/7Y UV S H% Photo2, FLWMIHIUXEML 7o, 7 > & gk, ML K
N AREN RS, POEFMIREE I TR b, Lol 2K, Bk &% iz
FEOMBCHME R hic2irTthh, THoOFEMEcRmPEEcLRETELACH
oo Tk, BEHMEOMII RSN e 1o, BT, RETERETES, M= -+
ThLBCOARD I, ZOL SiZ= =y TET + KL 0, SRR b
THWI E&RL Twdn, —AillasEd bl o Blbh T o, SHEEBF O #la b
OB D E-N A, SO E L,
3.3 FFADXS5 945 (Coriolellus palustris) 5+

7+ : UV EEL% Photo3, FL #EH % Photo 101Z/53, AO %8 () 12k~ T
CORHEOBREO I ST, h v s ar LR SMRNS SRNCRENEL D, Lol
b AT T xR D, RETHBRPEL SN R LIRS D DT, S2 kit
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MR otz Lictlis TEEH L O S WO BT Lo b, 7524
HARAE L 1B BT 4 R Lo bix R b huic s, iR 88 o 4 i (SO IER LR OFRE)
L S22k TiiEH it b, TOMKRMREDIEIOB RRED bR, ZOHIL
AafE =« Thie 5 Tk b, HAME« OMIEHEACiichhics L xR L Twh, Fig.lizo
DL 5 e S22 D UV I A2 F A E R LY, ChAnbREdLRL L 51z, UV
WAt X D s, SO EBAEDE SO, SEEOSRICL i
REED Y 7= v DIHEC X 5L D TH Y, TOLDRETDY 7= vIREOCRNA RS
L&z bh D, Fig 21 fifghiE ok & CML OB E D GRER LI, GEHMDL I a4
DXL, H7Fay s, CML &, S2 0N ECIEHCEGEML Tu <, BHD
AEBEC e D - S22z LA L, CML G &, 25y 7 A2&4 0 Tl Bk %
4eh, ZOXHITIRBEM T S2D Y = kil T 52, CMLOY 7 = iti->Tw5

SWZRZ D, MEHEDY 7= v DWEHOENZL DL, HOHVMEHCHEBETO 20z &
IZEDD0, MALRLETHES S,

Photo 3. Beech wood fibers of decay Photo 4. Spruce tracheids of decay by
by the brown-rot fungus Coriolellus Coriolellus palustris (UV, 280 mp).
palustris (UV, 280 myt).

TJvv: UVEEH% Photod, FLEIHH% Photo 1112734, BRIz R G %M
JabEN O FRE O MEA S AL T OB o2 F 2 BT, P UIT L BRI filaiE A RAE L T
Wiz, A7 72 BOLETLREMECREROREEFEFICE I o, COZENBAET
L, ==Y TCRBEHFOBMIBDTRWET 5 ERNTED, LERNEYROEENS
Mt AR R R 2e AR AL B e s B B e, OB & e & iR ORI R L2
BADL L, TOEBHIREE CIEgH oM & i, 7 RFETE L o X 5 S
BRRBRAh o1, 20X 5 BENELD N L, TR HcA L mREofLFDE
oo b, ROUVIBRIRELZEEL 2 &b, ZOEROEF O A2 UV Ror FL
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TRLZ Enlikier i, LaLmEEE#ME ¢k, #@EFORMAELMTED BRI
(BHAM), ML v — AFESEIRO S, S2 2fichic o TH—ICETLTWAE &
BRL TS, =V YOG, 20k 5l EALEROENERE CHEsTw5
DL, V= volEOEERlnEELIBRE S,
3.4 €1, (Chaetomium globosum) ¥

73+ UVEEH% Photo512/n3, #MHEHORR BB R, i) HEOEAL
A DT Tl i o fo, FLBEABERIIAMT S, Bohi-@gch b, Hpass
DRI L OB 52 LR iz te, TiobhbilllIBECZe ¥ 5 (cavity) Z{E
D, TORDOEIDZFREL, BERBOBELIHTEDLORRLNE, 0BG, SEE
FRIEAD T BRI TOPEBHAL /RS WEEZ BRD, FOMMKIBED R4 K<
H5 50, UVRIROME 7 FLETIIREIC R 2 2WEAMERN Z 5 %8s T < 08
BN,

Photo 6. Spruce tracheids of decay by
by the soft-rot fungus Chaetomium Chaetomium globosum (UV, 280 mp).
globosum (UV, 280 mp).

TYTY: UVEEE% Photo6, FLPHEE% Photo 1212k, (REEOEMGAIC
BoT, MM SMUZERL DL S2MNIZELE 3L, TORLEDZMREL THDDH
Bohic, #i, BWARHBCHEL, ThrbFWMTsBETLIOhBI LITI VAL
LOTHAHH, ZHIIRTIZr 74 7Y ADOFEMITH - THRIRT W, ¥12S2 K Dz
o0k, BEADERNDAWT IBRCI VBRI LLDOTHAL S, WThiT L A45MEER
DFERHARRES A LOTH D, HFEHOL S ICHifBL AT hi 2RI RN, #ifa
BERADRERRNZ EXRLTWD, BMEOFTRIEEL SRS RERILWETDL, B
ARICHESSLOE Ltiswv, BESORNEL DL, FEL BRI LICHEEL T
AT, KECEEECRATOLDONAbR, 17 7 & A B D 75 R4 R4
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LABRBLONAEL, FHEBICE EE-TWADARR BN, 428 5 DB, JEEEDH
s <R b,
3.6 tHBHH

74+ : UVBEHEA Photo 7, FL Bi% F1# Photo 13, 1412733, MIlkED & fig A € 2
WHOBERANE bR, L oAGaEHH L EED, N s> fll~Er L o (HRED
BR) THh, MXEKEHH LD S2HOEE SBRICE 2D THD, MED L, %
F o7 L S BEROMTO NN, 2ECHL TEENRE ., TLTID%EE M=y =y oD
HEH TR DL Rig b, filaRENZR L TH 50 BEoMiRT, Wiy 1 v v PiC
Mg REV, FLIORDADTOFRBE L Abhicw, bLIDEE N, WAOEA
AOFEREL LD THD ETHE, TRIFADEHRENBORGWT HHRIZLHLDOT
MBI ERTWEW I LR RLTWAELEELZH I L TEh, BHBRINTILS3 %K
L, S22 EHMEEL TwAillang < R, £ UV RO -HEA AT, M
FINZ 5 %M TN DL S HEIND,

Photo 7. Beech wood fibers of the Photo 8. Spruce tracheids of the
humus decay (UV, 280 mp). humus decay (UV, 280 mu).

TyvY: UV HENA Photo8, FLMFILXHEMT L, /NS & 5B, WKy
MLae<< UL sic@bbht, LALALAlR OB &8s, ZopZRkELSD
EpD, RELRIINGBALET, A2 I 208 IR 2 > T DM R BRI, o
VLA D FRE R e T, BEA TR NI NS e E 5 D MO AR DI L
SHETIIRW, Z7HFTHOREEA Y EY FIROKREREL SR bR 1, &9
DR O, WORE, WEIN DM OBIE RO BB S A GRIZ L - TRE AN

Photos 9~14. The microphotographs in fluorescence microscopy by fluorochrome with acridine

orange.



b

Photo 9. Beech wood fibers in an Photo 10. Beech wood fibers in an
early stage of decay by Coriolus early stage of decay by Coriolellus
versicolor. palustris.

Photo 11. Spruce tracheids of decay Photo 12. Spruce tracheids of decay
by Coriolellus palustris. by Chaetomium globosum.

Photo 13. Beech wood fibers in an early Photo 14. Longitudinal section of wood
stage of the humus decay. fibers of beech of the humus decay.
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Bohs v o8End s, +EEHOBEE, 2HULELOEHEIWT 27 7Y YORE
LHY, ThitdE#ETHA 5, '

4. 0# W

AT H B OB BIZR I HS MBI R THW B, AHEOKEL, HBHALHE
DD TIXE T TOHRE LKEMRL, LALaRDEBRIEENTTEREI RO,
B REROMERBMC O WTESERLEVERLTWADRIEBEALRYLR, A#
LCFLECHELLAOD A 57 e <y~ MRABOHSBREOCIESH LR HER
ookt 24y, AOPOBEBAETRTIENTEL, TLCZ0BEoE LAY
AEREFOBEE L L TONEXLHILER LD, BROBBEEEORCH LI LOE L
BB LTHATAC EnTEYL S5, UVE, REXEOHHELIG, ZoBBoB(BHET
RENBAERTOEL, LEEROERL EBHA) HH5RLCCHEDY 7= v O
BERAERDLDOEIELIOR, V7 =vEORRILL DL DT,
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| Summary |

The morphological features of wood cell walls attacked by fungi have been described
by various authors for a long time. The great development of optical instruments suéh
as electron microscope and the 1mprovement of research techniques were helpful in
elucidating these problems. o

In the present study, we used the ultraviolet (UV) and fluorescence (FL) microscopes,
and tried to solve these problems histochemically.  The ultraviolet. microscope is a most
profitable instrument to study the distribution of lignin in wood cell wall in the present
day. And the fluorescence microscope have been highly estimated among researchers
in histochemical study because of sharp stain with fluorochromes. Especially, acridin
orange (AO), a kind of fluorochrome, attracted the attention of many researchers because
it was a metachromatic dye. It was said that AO fluoresces with red light in instances
when its cations exist as dimers or polymers, while as monomers it fluoresces with a
green light.

Samples

Small pieces of beech (Fagus cremata BLUME) and spruce (Picea jezoensis CARR.)
were decomposed in culture media of Coriolus versicolor (one of the white rot fungi),
Coriolellus palustris (one of the brown rot fungi), Chaetomium globosum (one of the soft
rot fungi) and in the humus soil. Thin epon sections (0.5 ) were used for the UV
microscopy. And thin metacrylate sections (1 #) which were stained with 0.2% solution
of the AQ in citrate-phosphate buffer of pH 6.0 for 3 hours were used for FL micros-
copy. The UV microscope photometer (Carl Zeiss/West Germany, Type MPM 01) and
the incident fluorescence microscope equipped with excitation filter BG 12 and barrier
filter 50 (Carl Zeiss/West Germany, Universal Type) were employed in this study.

Fluorescence metachromasis of woods

Each of the chemical compositions of cell wall which was extracted from spruce
wood fluoresced with different colours by AO stain in a following manner. Cellulose;
green or yellowish green. Holocellulose; red. Lignin; yellow green or greenish
yellow. Extractive constituents; red in general. Whereas, the secondary wall of raw
wood coloured of green or yellow green and the compound middle lamella coloured
of yellow or orange in the sound thin sections. When the wood decayed, the
secondary walls varied fundamentally in colour from green or yellow green to red,
irrespective of fungus species. It was considered that these colour changes did not
resulted in the decrease of lignin content of the secondary wall because there was no
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change in UV absorption of the attacked cell walls by Coriolus versicolor. From the
facts described above and an interesting contents of another report in which the carbo-
hydrate component of LCC (lignin carbohydrate complex) was preferentially attacked by
those fungi, we may concluded that this discoloration into red was due to the result of
decomposition of polysaccharide or release of lignin from LCC component, and was
not due to the decrease of llgnm content.
The differences of attacking way among rot fungi or wood species

The red discoloration zone of cell wall was originated by the attack of fungi, as
stated before, and signified directly the infiltrative regions of wood-deteriolating en-
zymes. In the appearance: and the extent, they varied with the fungi and the trees.
This variation revealed qualitative or quantitative differences between the fungi, and
structural or chemical differences between the woods. The attack of Coriollus versicolor
(white rot fungi) begun at the lumen and progressed gradually outward toward the
middle lamella. Then, the colour contrast between the attacking zone (red) and sound
.zone {green) was remarkable. In Coriolelus pulustris (brown ret fungi), the. speed of
red discoloration was so high, namely, the infiltration of enzyme through the wall was
so quick that the distinction between sound walls and decayed walls was difficult to see
even in early stage of decay. In Chaetomium globosum, the limited region around the
cavity which formed in the secondary wall only discolored. In the decay of humus
soil,- there was no discoloration around the cavity which formed similarly. Secretions
‘of the enzyme would be confined within narrow limited -area at hyphal tip or lateral
surface of the hyphae in the case of soft and humus decay.



