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R OREE LDOREIHEED 1 DIRSFETH B L\ 3 2 L ThbH. ThebbZTOERIL, AKX\ D
AR TERD b A X 5 IIBIESM OEZEH S, A O O EERBEN LMl b ¥ T
Do T L0 X5 REEOFED, KM ORFTREN & £ke L 58 « D WHEITE X OHRE:
HOBe LTEE, TAMOMTRAEO ek nlEr 23D THHZ LILAHMDOZ L TH5H-

DX IEARMOZEEIIRREDORE ZIC I DT 3 DRELSIRTHEDTH B, TD5HD 121
HRIRD B D B - R & REER L T Batiflan Ml — B ER R e 3 0 Th %23, MU
ERC 350K G OBBRABETH D0 b 2 FIRORRCK LT, /A FUBRG LIk Ak i
GRS + 55 1 KB (compound middle lamella) o Wfilic L CT—F7cbbH 2 KEL1 LD
WARTIRRE LW T— BRI IGTA DT HoT, ZOMIEED hIED WyvARE (pit
membrane) 2L T % . FLBIRIL, ORAGMIEOREEIC Lo TR e &, T 2 2 >0l
HOMBEETH % L ARRCIER TH Do &0 X 5 IFBIRIEIARM DOHMEIIED — 1B TIEDH %23, RMOIFEHE
HEED 12 LTARMOAES F b fIA LR DEER IR TE L. STHREROERE L5 R b
%% & R E E T B ERF TR IR LOBEFT L 00T 5 2 LIk d b AR, AMILOB A
EARMFERC BT BKGBEID, FloRMR~ORE (5, SEBES) EALCRT 2REEBD
12DHWHE LD TNDZ IR 5 EThAV . Zh I Ko IR FLBIE O &S B3 5
FRAE D B ik, RMrhic R 2HARDOEEFEREOMIA ERELBEFEL I OO LEXLLND,

LIEOIERA S, M3 i\ TR MM BREC X 2 RS FRBIEOREED BT bhico T
B, FHBEOHEOWATL bXHZ LIXTELY & LTy, ZOMMIMSII RS D/ iREE
RELTOAREZITHE0E, FHMICOWTIRIALY TR/ D ThY I, b2oiEbHBENARC
L BB 2T, 2D 5 bIRBH LWHFFEL Stamm™ K X2HETHBH, HhOBicks
EIMEHROVTH D RED b LI BIED F B (pore) DRE xS fic§ Einhol.
F D 2 2 DRI BRI DT L ORGSR BT b 2C T 5 2 L LB I ole D TH B 5, BF
SBAMEEN e S H R DIRFIC XD THE LW OIMESRD b 72 b S e, FBIERMEEO—ITH % 2%,
B ED X5 e BEHEECDANRE YL CHETTs oL e L.

AREIZ BT, T 28I TEHERMOREE D, S 3ENCK WTRLU < $HENH 04
HERHIED , B OH 4 B I\ TIREBM OFEHIED, ThZhIRBIEORERCETD s 79747V
A DOPEFMRES L O & HOMEI SV Tk 5.
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1. TAMNRE

TR AT ST, REBC R B X 5 C X OB RO S5 e, MO 90% F Lo B R
EREDEHADBEMA D2 X £ B DA T NFEDHEML L oM L DT Do £ L TEMDEIRT
B BKGEEFOBEIT S, FIRM DB % 70 X AEIEEORREARC BT B REHADES
T, CEFIRIEECEE THD. Lad 2hbOMEET 5 (REFH MO TR OFURIL, #HixE
WoBFIL L CEEREHERCTIOTH D, FHET 2 (REFHEM O FUBIEFBR 27 LT3
B X ORIBFIHEE T OMIAC L, W EEORIEE Cl—BRIChH I RO R - RIH 58
BICFET HICTE v FHHEOMMBEC S Th, ORI EEEFTHAEL , AR
BT LORIEL L Dy,

STEAMDOABELL, TTRILHAOATLS L5 ICHRROIMNER 5T 7eibb b —ax (torus, [
H) &, ThERDEL MG TIeib < (margo, closing membrane) LICXiyEhnnt, FLBIE
DHIZEET S b — A AXBERE TR CEDERIIEODOER LD A RTHE1D, EXTHBHHIK
HCIIAHEET % 2 DO EFOMICIREDENE L BAFTIEADE WAL LN Lo % L BR
IZFRIRA G | & i SN TR O A Sy & e b 0B Mme bh b, d LEADE S KICHEHE S
b - AR EET B ECHIL OB bR TERE BB, Wik L3 % e 7soT
W LBINTWS . EFEIIECT S LIBIEP B L T F— A AR b OO LA E Tt
DB, LHBIZEBLTIL b = A 2RI 2 D X ) IRIBIR B h T 5 D& RDo FRFEEMIT KT
LIBER L L LD @, EFBORHRINCHEE L, TofBOEHHT200FETHS-

BEke, ARMEETEHI D ABSHED IR D ood DIEHENIDIE & LT, BIBOIBIEEH SN TH D
2, THUTEE UTTFURIEL FEEET % S B EE O3 s —J5 D IRGEEE O B O I Hig L
THRAXMAST 2 ER, TibbEAROIBO OFIREO LN S, FIRIEE KD T
2HE WIS N h D%k, Russow™ IRFBIE LIC, oML b kb IR isd> Tl Lkst
Wa i LT A EKDE%Y Kiefer 35 X 08 Lirche o ifficZ&R L, WRIGHTS? |LZ 1% spider-like

torus L XUOLTF=VALYF, ~<rFr IV vhinwizody vEDTERICTHECEEIND &

LB, AR b F P YHMCohE2BELLL LTEY, hbOFIEOEAIIIETEEIA
MBI OME L LT L Y HIFbh T, EHLMY XL TFEMEENTIEOFPREIBEE L LT, fHiZEH
BEWC L OTT 2= Y,/ FRBIVCAFOEMCOWT L DIBIEDOHIEZBEL , W Fh o b Rk
IEHEPROBER FERR L, 20 X 5 In BRI BB OB L 127 b7\ & L 248 fH L7z BaiLeyH®
ERA U L EFETESEIVIEC Lo THBIRC KL  OHSHRCEL MR LT EHOFEEST 5 = L s
L, Larix $HZOWTZOFTEHDIRIL 0.5~3.0 THB L LI LLihb, LI ED X 5 It
BEUITFIEC X >TUx, £ OBRRIIIESE ORI 2 b IR O B3 5 FEfll e g s hy, L
TR TRFET BT EHDOKRE I OWTHHEEDOERE i b D TH oo £ L THRF, Kerr &
Bar ey RO OMSEL HHEEL T, FUBURI M6 % O MR R 2L & h 5 R
i & = DM RANCTER I N5 2 DDE 1 RIEL AL T, Lavd £ ok ffsr »IeE U i #sK
(Fig. 4) ZEELTE 22tk
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Kerr & BarLey™® OFFZELIEE 40 4% T, BTSN BETF
B R M OSSO ISH IS E D, KREFEOME « DEFHD
FURE DS O\ THIZED TN T X oo Liese & FAHNENBROCK''Y
X Kiefer #ficownT, F2 LT 7V 2R HOCFLBIEOR S BF%E
L@ % Faden BEER A IE LA, Fiden e X b — L A% dL L
LT:h#B%ﬁ4w~m0A@Eﬁ&%OFMmL?kb%S&w74
Z YV ADEFR LI b ONFUEES (pit annulus) 1ZESTED, chick
DT =A%) FFEFFLTEY, ZDWhws Fiden O [Eic il
JafIBIEEEER T EMITH D, LA oTEHNHmTIL, Zounbds
Fiden o3 &z @ > TREDHEIIALCTONLETHSS5 L5 D
ThbHo EHHWIU (1 Liese & FAuNEnNBROCK'™Y ODFFIE L 134 Fl
fEic, JEOTH=Y B0 2 FTHOT THCOWT, e /¥
IO =Y YHIRoWT, ZOEEED BRI BIRD ity v 7Y
BEBHZOWTHIZEL, h b 2 3E—F L cfERE 18, Lo
FreY-WyssLiNnGg & Bosswmarp"® (X, Liese & FAHNENBROCK'"' 0
HFHHUOW DIGTERIIEIR O 58I, BB I LOFESE, I bLITRH
NOIERDEAMED FHHHZTFEFEARDH Y, Lad 2D k) ilot#
R FRE R PR O R e D TH B L L, Fichte ¥
X0t Tanne OFiH (Kh4HiH) OEFHREIFFECOWTIFE LD S
Ultrafilter Ao gL,
EPTIEw L v — XY HE LD BRI FEREL, To ko s 7w
7 4 T IARRENTIE I NIV b BB ERGENELEL, T D
D—IRXZNED I 2w 74 TYVANRERL TR eH, Zhair—21A
D LSRR FRERCTER L, Hichd F—aA%koh LF5s 2 & Xk
FHOTWBDTH BN, A TDFBUIMIIRIE R L OB E ke
7w 7 4 7 VAL DT AM b Liese & FAHNENBROCK'! &%
B DU L S RREIOTEMIFRLELL LW DTH B, D
T Ercke" v 7 Y HEBHC D\ THiER L, Liese & FAHRNENBROCK 'Y
D@ % Fiden FiiEA2FIFLIco EHIC Liese & Jouann"(I,

Ultrafilter #2113, <~ /L = OfHEEICIT

4
Fig. 4 SR GEFOE
FUgO DIER 5 BETHR L
FafifE, SHRLE 1 KEE R
3 (Kerr and BarLey™®),
Diagrammatic represen-
tation illustrating the type
of a bordered pit pair of
softwood tracheids in sec-
tional view (the inter-
cellular substance is indi-
cated by solid black, the
primary wall by cross-
hatching.) (KEeRrRR and
BarLey"®)

Frev-WyssLinG & Bossuarp™® OHBHICF R 73R D W L FAIHERIC X > TFHRIRD < L =1
KI5 TEMOFERES LOKREZRTAN, 20X BHEC I 2TELNCHERIZIES BT L 5 ETH
BN T BB R L 1T —FF 5 & L, FrREY-WyssLING & BossuarD™® 1T L AFERIIARTE L &

Lo

LI ED X 5 IR ORGSR < L = OFFEC DLW TUIERED A D & 2 H L7807,

EHED

1%, FREY-WYSSLING & BossSHARD™® DIET I\ T, EEHHHU DRI i3 AL ORE O HL
HETFRMEORERB THH L7 ) HEROTRFEEDIC L5 bDTH B &\ 5 FUCH L ThoET X

hofcknwir e,

X 51 FREY-WyYsSLING & BossHARDM® DI IBHEITEE ORI L 5T T
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»HBDIF L, Liese & FAHNENBROCKMY, ZEFEHUDUS 45 18 Eicke™” OFEMRELLTCL 7V D
5ﬁ@&Kl01vé#&,:h%ﬁﬁﬁbﬁ%mmﬁwmmtbawﬁ:a@ZO@g#B,Vfuﬁ
I OEEGRTR Y L CHBIROMEC T 5 fifie 5 RMOFRE LT, ZTORERLFEERL
Fo 150

REC BT, SHEREH O (EEF O BHBOHBIROREC ST, TTRERLIHES LV LD
BESICREY & D ¥ LD TRKT 5,

2. HHEOER

D# ] #
2 ¥ (Cryptomeria japonica D. Don)—( 1) EERE HKSE 45 £
I ” () LARSHEME 95564

v 7 ¥ (Chamaecyparis obtusa S. et Z.) EBEE M4 2504
7Hh<Y (Pinus densiflova S. et Z.) BFEWRERRE £<4 1004

F F=Y (Abies Mayriana Mivase et Kupo) Jt#pEE (<45 84 4
= V=Y (Picea jezoensis Carr.)—( 1) Jtij@EeE K4 93 4
==y ( 7 —Q) JuipEE M4 35 4

LEDEHMDO I, 2F—(I), 7%, TH<Y, F FYRIP=Y~Y—(1) OFMIT, YK
FHBA B PR EERE DI RS 5\ CRIERBRTH & L TS hWRIEEHTH 2T, ThbDH0F 20
SEIRLL L OWSD BRF 2IEA R, AF—(IDMZRAU  MUBRERERRIRITEE, b s S hic it
T, SEBH OBEZD I DT Vi, X BIC= Y= Y—(I1) #i3, JLHPEERREH S HE M
TEMDBRBEDLDITRALELDTH S

AF~—(I), 7%, 7A=Y, FFIYBIC=V<Y—(I) OEHCOWTIREDKEMNH D,
= V=Y —(I) HIEDOWTIZDEHND D, ThZIIHEFE IX1X1.5cm ORFEAERL, IbicA¥F
—(ID M2 TREDKIEM LD EE TR L LTHV I,

U7 Y BEEROTCDITIIARM ORD X 5 IeKE AR & L TR,

D ATACBEL TR KEN (Floixdt) oZEE (GEH 3 TOWRHAT  AH oftFRoZiE
GCEEHER OMIEHCIE TS W TEREL, Lad BEIRN 2 20WT5 2 L 838bhTE
h, ZOX) RRECRHIBIRAIRRECERE L CW AR KB\ Th % 5 ThRUWEHAI R LT
b, ABIROKED L7V 2% 5 5O TH B L HEEL TERA K.

) &4 O 272 FYIRIDTOKEBRELDTREM L L, e ATEICHE L T35
H GEAED © Zhudk, FJIBEOMER X 5%t TlebbIBIE A FURED FINC B LA % DRk
RS, FBIEOREGEY BET 5 DI A K,

) KFEME AT 7 4 v CaEL, 27w =2 TEWAZ 7 4 v LCERILCESR 400 Ok
DR EH 3 XOREE 574 vz 1550 2 0 2108 T b DAL THB- AT
B L o 28GRI T, TRENC X > CHRIEA B 5 T HEM CRAEIHM) KRofEE RSy
PELIREZEZLNLDOT, 0 X5 REBOFERAIRL bt 20 X 5 s 3A 1.

iv) QEME ATANCH: 8L CERBBA A Y 7 = vEEsy UeKE GEHE) @ r — 4 AKE
DONEWHEINL: 79 74 T IV ALDOBRER X oTZORHEEZH S AT T 5 dI AV (2 Db
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TR HURFE A FIMARM R EC I TEBL T nio),

G FEROLDIIEIAF—(T) 8L e 7 FEHEHCICH, /N oy 2R OMERDFRITE 15

Bofi2 il W TR D 2L AL TH %,
2) MEEFARB O ER

L7 BERE T OVEEREI RIS L ofe D TH B A, FBOERGERIZE 1 EF 2 i 21K W\ TR 7o b

DEEL AL TH S,
3) Kk &

BIEFE2H 2V THRICD DL RALTH %,

3. k=R (FH#, torus) i 1010

BEONEEERENTFRC I TE, P — A AHEROEECET 2RI E LD TORL, 5=V 4
vy FRIDTELLFEBEININOX 7 F v EEED IO L IR TW21E50E, TCK Fig. 4 OERX
RERT ISR F =223 1 OMAREL 2 o0E 1 KL LD, 205 B 1 REDBSN<1
TORSCIHR L THBIIEEL, chE2RAFREE TR LMy vy 2 REZLIEAR CliziEM
Fr Rt 2 LR TN BT E R A D,

EFFMEIT X A WFEI3ER Liese & FarNeEnBRoCK™Y 35 XL UEELIC X o TaL BTN
DTH5HH, Liese & FauNenBrRoCK™! X KEM OB OMHFRECHEE L LARIE XK"Y LV 7Y
ARBHCOWTIREEL, + b — ADHROMSCELMOITEOHK A DKFINE bR 55, -2
WHENERTH A S LHEE LT (Liese, FauNeEnBrock™® : Bild, 5, 6),

FEESIBEHOWRCENTUL, THITYRIVO e 7FD7FHRe 7%, =V<YRBIOTH< Y%
HOKEHOBBHEAE D v 7 Y BRI OV THEL 7072, Phot. 84 510 85 X thFh =Y~
YRIVTIVYMOKHEHOL 7Y DEETHLM, WTFhdEMREEOBIL ORI R ORE
EERTIOLHEIND . TOEML,RBHEROEHC B\ Th S X 5 IS ERM 2T & K
HEOBIRM OB BRI L b b Ofilic - X b, —HOBEFLMOWHRECEETH = 22X
FLRTWBR, =D X5 I KEH OZBINE B < REE X —BICHEERE £ 70132 DiF DIEEDR
SCHEOSEENER TS = LATFHEINE ML, 0 X 5 BB T AR B ORI 5
BELRET, TolbbhD—foKMELEHL TS EEZbRS, T LTI0k 5 LhBFHEHTE
DU 7Y B EFEECA BERY 5 T T W RIEORE OIS Y L b2 b 2 LN TEHIETT
BY, Lk ROk, & P FURIESERE L T 5 850, BEILR OISR OfEL R 2 L1358
L Chah b, ZhbOFHIIABIROREOMEYRTIDOLAALTIv. FHIZLD L F—1 A
BB ERLTL 320, TR ZOmRORSCITE (Phot. 84) #7213 (213 [ ¥ (Phot. 85)
I3 kb o HENRH bR, §EC Phot. 85 TIXEAE TH B, Z f ik Liese & Faunensrock™" A3
Kiefer #MOFEBEICOWTRLA &L AU & 5 ICIUBIEY EREAE L T 2RO B OILE A D 4
EThHoT, v7 Y EROBOERFC X > THEOEARDOI AL F — A ARAMIhicb DL E %
b, =L ADKEOHER LS L, ~BCEFERIELL v -~ XHH TEBHNL T %%, Phot.
85 HHhBH L —AADEGRSTENEYEFED I 3 2074 ZIVADREAE O F — 1 2D FHFIC
BOTHEATHFIL, + — 4 R OFRRO G TILGER QRS I3 L TH 70~80° DA% & D7 fT
Bl rze74 70 AOHFHRENED b D, Tibb, b — X OXRMEIC I LRI TE
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DX 7w 74 T YADEOHRIRTIRFGEEOEBIFMCK LT BAY 2T, Tt FHE
TRECHBOTERFREFHFIL TR Y, chbn 3 2e 74 7Ty aizdien v —XPHE L BEbh 50
L OTHERTAINT R DEELbD. LinLigh b, 20k 5 ek CRAEM) ov
7Y B EEDZD DT b — A ADPIRFHEXIAL 2T 5 Z LIXTE b ol

D% Liese & FaanNenBrock™ [ZFET L v 7" v B DT Fichte ¥k LU Kiefer W#ico
WTHFEL, EED e Ak RELERLTC5 (Liese, FaanenBrock™ Fig. 1, 5), D\ T
FreY-WyssLing & Bossmarp™® (¥ Fichte ¥ X8 Tanne M OMEEEIHREBIC OWTHFEL 7okt
B, b= A BRI T BT IE RS S DHEE & i Kerr & Baey™ oEXKO X 5, 120
MR E 2 oD I REE A D75 2 L RFER LIz L, LI 1 ARO_LIZIE 2 RAIE & b
5 RERGEREDT- L5 DTH S (Frey-WyssLING, Bossuarp™® : Bild. 2 (¢), 3), T7bb,h
1 IED EY BB O TEFED I3 2w 74 7 YVAD b — 1 2 DJHBCHR > THROPEFIZ LT\
BHIEEEDIE NS ZETHD, ThITEHESRL Liese & FAHNENBROCKMY 2L 77 U HEBHT DL
TR AR BB RBHIC DWW TRER L b D 22 ho LA LN D, Dbk 1 KEofhE -
WL, ORI OV THIZ Wb B FREE S b o & Licic T8 3, BiRE5EW L oS
D=2 DH 1 KIEOFHIEIZ DWW TIRRA B ST e h ot

AL b — A ADREFBIPC T D 2 7 v 714 7Y A OPFIREXBI I T2 b, (LM O
L7 ) B RENC O THFE Lok R 2 S0k % . Phot. 86, 87 s X0t 88 1%, \wFhi 7h< Vo3l
BRIEEM &ML Y 7 = v AL L 2 OREDO L 7"V A FEHTH 54, HBIED » — 22 OffiEERT 0T
% %o Phot. 86 1% 2], Phot. 87 % 4[], Phot. 88126, ThEZhBiy 7= v BEHEL 7= b
DTH5H. Phot. 85 1245 L 51T, FHhHH CRAEM) TRWTEL - A ARETENTHC I 797 4
TV ARGEERRD 5 BAITET, 7w 74 TVANNMEYC IO THCHETAZIR TS D LEER
hicDTHBM, Phot. 86 TIXF — A AKED 2D & 5 MELRTAYHY»ETIREIRS Z LITEOT,
TDX3Ire T AT VARGEY X BIBEBICRT LA TE R, Ticbhb, =1 2O
MTEFED I 2074 7V AOHFMRES BH bR EDTH B, CDL57s 7w 4 79 AR+
— A ADJGEBTIL b — A ADZKITIROTHFIL T b, FRILIB TIREEEE ORI I % LT h BB
AL b OTHFIL T B EBIT Phot. 87 X0 88 TIX{LAUHRTOBENNC X 2> TRLHE DN
M5 b0 RSB, b~ XORFIICIE Phot. 86 1A B X 5 I EAFED X\ FRRo <« »
w74 7Y A OPEFIRAE (S) 4% Phot. 86 X » & —EHIECRDOND, & ZAMNF— AL ADRRIIET
AR 2 7274 TV AOPFIEE (P) 2RO BNE. S HRERAINC X o ORI HEET 5 F
D s 79 74 7TV ARBREIR, o T b billlafE o oREo & HHbhic b
DL T 7dob Phot. 87 XV 88 1A B X 51T, b — A ATIEIITFITED I3 2w 7 4
TV APFIE b O T BIEEO TR, MEROHF 2L ok s 2o 74 TV ARENFET L L3 2 k
MNTED, ZLT, tDX5% 32w 747 Y AEFIE L OEBIIE I KELHEShB b DOTHY, &
D &5 b B EEREEEE Chd SO THFET 2 BTG L AL REBIZh A 0 Th 5, ¥
7o Phot. 89 (3, AFHOZEEHT%L 4RHGL Y 7= v UL TELERE OV 7Y D EEHTH B M,
P A ADREERYRTIDTH D ZOBARIE T — AL RAOKEREED 3 2w 71 7 LOFFRERIT
£Z{BREIh, VOO LEERBEDLNBD BN
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HE2b, F=aA23EF 1 ooMIEME M E 1 REFER I, £08 1 KEEEE>THE 2
REPEEfThcb D e E2 s, ff 1 REZEFLBERLIA O (EE ORI O 1 KIEOHE &
LT3 7w 74 7TV ANTRHAICHEA ST bhi b 5 BEREEY D OTE D, 82 REVCIEER
B BRI LS 0 B DT DU T 2 X8 2 RSN FEY T 5 L HEE S h, HRFEATE D
IW 7w 74 TYAR - A RDOEZIBTIIZTDOT, TRRIBTILD D —FOHFICETHEFIL
TWBEW) ZENTEL, FLTINLOFE 1 KR LOH 2 REEEEYHR T2 279714 7Y
AINEHT L OTERBERTAIN TV SR D E VX B

Z D% BossHarp® [ZEEE S OPFFE L IXBIMEIC, X b Kiefer MO {REZF 2L F AU L > TH
BEL, s+ 9 -0 X oUIRERL MR 2308 L LT F ~ A A DREE R R LA&R, F — v AI33EIaR]
&, 381 KER IO 2 RWEIREEREL: L h, H1IRETIX I 2w 71 7Y 3B EREEF A 2T
30,52 RPBERR G $ 72 v 74 779 VEEFI R b b2 ORGCWTHRBFI% Lo 5,
FLTCIDL I = AD I 7w 74 7 Y AOPFHRIET L AN Il 2 R R L 730 o\ T 0
HZEDOLNELD, F—AARTRINLD I 27v 74 7Y ARMEHC I OTHECGEIRTW5
DTHAH L LTWw5% (Bossuarp® : Bild. 19, 21), DX 5 KEEDL DL 7 Y HFENC L 2 FIERR
1%, BossHarD™® ODORRGEEHC X BWFEC Lo T LRER I N,

LI kg5 B, F A A OBIRBORMECE L TREBEHLRES TH B2, ShCBL T T4, ~
AT ORGE ) O RWTH#EE LS THET AL L, 22 TIREKLI.

L EDOBER IOBEOMKRE, -1 R 22008 1 KELIOZTDH 1 KEOKR % B> TR S
N8 2 REIERIE & v bie b, H1IRETRI Z2e 74 7y A WbP S MERIEES, 4 2 KA9E
ERIE T 5 TS (IR T EE ORI B/l e b o—Eh M, FMgR TR
DPFD) whoTHEY, chbDI 27w 74 TV ARMEMHC IO TEECTEIN TS L5 2 e s
0S¥ N sy rds

B OEROIBIED b — 2%, Ko X > THRIEL T o —5 Ol o BI Ok
RECHEFLB®, SBRCCOEAXHET 250 TH2 2 L3621 THS (Phot. 84~88) 2
b, MHIZZ DX RHEA T RIS EI R LB RADOBENIE L WEEL 5 5 b o L e
Ihbe

4. =T (margo, closing membrane) D! 145149150

EEDOEFROFBIEUL F — L AL ZMEB DB B G~ L2 blieh, T OMEFRFEC B L
THETHHE T, BERMEEL 20 THHH, 2 TR<ATOMBECOWTHRB, TT
CIEXREIRBOTHHARL LI, REOBEIL V) Binb3 5, TEHVFETH VIR
KENTZDOYATOREILELD TEELRSDTHB. £ L TEFEMSENLHECETh, $ET
B ILEDTHONIEED 1 5 Th D, h oSk EREDOITERT B LI ADLDTH S

RECENTUL, A TOFEECET 2EWEEOWERREL T ORBEOIHLE>TRKL, £ OMERE
DB AT, EFHLOPERERS IO OMECX T2 B Yk 5Z L &35,

1) Fiden ffifidids Lot Ultrafilter Fisi

EELIEMT =Y, €/ FBIV= VY DEREHORBHEHEE O L 7"y 3B DWW THIEL

Jo. Phot. 90 5108 91 X7 H~YRIV=Y~YEMDLT YV HEETHSA, Phot. 84 &LV 85
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AU BB OWHRECHERE L, b — AN 2B LRI b 5 B REE OB OFU
BEORELRTIDTH D, T TR —AAERLELT, 20 b — 20 LESPROB/IMEHEIYRE
L, ZANBILBOIBEREEY Hichd b — 12 %00 EF5 X5 IREY b OTH D, - OBrME
HEZ X O I NFEDZE X I X o TR E R T 5 (Phot. 91 35 X 0¥ 92). BEF OMBUIMENEO RS IX
BF3 7774 7YV A 1 RKOKRICHYTI D LH DN, HEO #MMHHIiOL s 2z7e74 7
VADREAERL ok L fEEENS (D TRUT, BiExEHRs 7w 74 70 (aggregated
‘microfibril), BHFLIEEH I » v 741 7 ¥ ,L (unaggregated microfibril) & X &2 & & 3%), Tix
HbLwATOERCINTUL, TDX5REHRI 7o 71 7Y APHEPRIC F — 2 » BIR OISR &
HEHEL, SHLCERI 7w 74 7Y ARTHUCRINWAIFERs 2v 74 7V AR IOTEDHNRT
WBEWI T ENTED, K2 Phot. 93 550 94 I AFHMOREEREEMY 7= v WP L7/ D
VZYAFEETHBD, MUKIBIED F — AR L P~ A T0fEd RTL0OTH D, F— A ADHE
CDONWTIET TRAHERA D TH B, Phot. 93 BIW 94 TBWTIE =LA ZXD KTl 32w 74 7Y
AHEF R & ol 2 RAVAEEERIG v 7 = v QU Lo Te RESh, 1 KEDWHO 5 MR
ERBDOND. £ LT, EHRD F—A%D) EFTWB L5~ A A LEERCIREL T 5%
W32zw 74 790, P ADHE I REXHE LT 22D s 27w 74 TV A LEELTWAT &
Hbhbe SHIERHTREZ LIX, ZOXIRERI 7w 74 7Yk b — L A0H 1 REE R TS
5327074 7 VARKEAERL TR IR TH DLW L BBHLRBZ L Thb: Thbb, 20
HR 7974 7V I — A ADE L KIEXFERTH2MERD s 279 74 T Y ALLIREL, ZhbD
S 7w 74 TYADERERLERER 600~1,000A b0 rfEEIND, Phot. 94 Tk F—A Ak
IO~ATDERs 27974 TVADER Wrod D) v 7 ) 3R ANE L TELo—0 b
PBTIA R VT Y h——% B AMBCRT L OTHOT, BB 1,000 A FiEOEREYE 2D LR

o, XEIOBMETII N —AADI 2074 TIVADRERLTER: 2074 TIVARBELORHBZ &2
T&5o e Phot. 92 WREINB LS, JFEHRS 27w 74 TV AR N~ ADHE 1 RELBIREL L
A0y HBThEDL, DD DIk r — A L IXEBERCHFEL TWT, BIROIABEROFFIC R WTE
FBEIA D> DR 1 RIED : 2074 TV A LEELTWS LHEEIN D, Tibbilifissy
BEEOMIER O 1} 2 R B & LT, Al &b (REF oMo £R2580 L o iRk s
W, <A TREARIAD RS OIS F — A 2D 1 KRB LB X573 7w 74 7TV ADE
HELULBERERITEE LI LW 2 L TE D,

LI ABRCBEERT L ZBE~RER DIV Zhik, Tiebb <R %3 & HoFEE o
TTHb, Phot. 91 LIV 92 WREINBI3C, <AxDERIr7w74 TIARIEERI 7971
TIADTEMADLINLD I 2w 74 T Y ARFEL CERORHRE ORESRBObRL L) &
Thb. BEHOWERTHOBEC SWTL, T TRERLIIR=Y v YH TR0 s 7o 74 7y
AHEE (Phot. 15) @, FHT7 3= YHMTIXFRD : 7w 74 79 AfiEY BT 1 #4451 (Phot
49) DETNENEETHZ LAELI TSN D, TDX <A DERT 7w 74 77y ARIEHER <
7w 74 7YV LD LEFEREOMER L DI OO THB LW 52 LIXHALLTHS. Thb
B, TATRREFEREC LOoTHY IO CBRTELTEMMIFETH LI Z LN TED 20K
5 e EMICRIETH O THAEL, Lrb v TV 3ERETHLINLOFHNL TR, ZOTEHOKREX
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HREACIELSRTZ LA T ThE D, D LA EREZD Tyl X5 RILBIROFLE
{pore) 23 XD LATEME WS KHOFNEETH A5 LI ATI DL TDENR, JFER
W 7w 74 7 ADTEMDEIMOWHRINCHFET S 1 FREEVBDONBD S, Pl rd
RN E>TiE, 0.1~0.3 REDCKR FTHIIBELTBAL 5 53T EMA~ A TIITFLELTHB &\
5T EMTEDLTHAD
Ll ED#EEREND, ?LWE@?’»?‘WCR?@K&L’C, Kerr & BaiLey™? 2'7ofEXX (Fig. 4) &
TRLICE 5 1 >OMIEME L 2 0D 1 REE B h 25 X5 IefEETIEe < T, MluMEhciEY
THI e —XYEC I OTHRINTWS L) BEEIE FERT, FLE1IRBELE LN B
W FFERM: 70 74 7Y L OREED b — A 2APEFRLN O B3 OMFABEDE 1 KIEOHED X 5 i
BELI: 7v 74 TV LDHFIEER A T, Eh 12 74 TVARBTCATHIMNEYD L5 hWE
L TFEELIN T LB ot
Liese & FAHUNENBROCK™Y [XiZ & A CEMERC, E#5 L IXBIMEIC Kiefer #0 (REFOEIIROFLRL
TORER V7 ) BREHC OWTHFEL, EEL L IBERANARMREHER L. Tihbb IF—120D
JABR S IR oo TR D WIRETU OFBERC ESIC LR 2T ARREAEDT B, Zhbok
(Fdden) K X2 Tk—AAE2) RFREHFER TV BT 2270k, TOADERIE 0.04~0.06 £, KD
Bk s — A 1EMDFHE 200 KEFz, Zhbo Fiden 13X LTW5%. el OHA, shihd
DT ERD P FRIROFLER (pit membrane pore) THOT, LTOAE UL M — L ADHAFZBH
LIRERCIE S LD TRER D00, AREOAER % @5 REAOHEHEIIIAL Tth s £ b
n, FUENEILRD 2 >0RHEFRE OV ThOA 3 i X bTHBEO R R ABL TS L EL
b s EMRTRREDOEENLZ hb ok (Fiden) ok @oTLEER L fFTbhi). 1 &L, &b
ETOBEBUREEC Lo T OREREPHERLL L LTw5, £ L TEAKOARIEMHE OBEXIR 2L
L, 20X ichidi%d  Fiden s ¥ %3137 (Liese, Faunexsrock'" : Bild. 5, 6),
LZAHH, DWT Frev-WyssLing & Bossuarp™® (%, Liese » FAHNENBROCKMY REEL D=
D X5 RO BERC ~ + TORSEC T RRAHEHL Kitdmz i, ThbbibliomE s L
T, E¥9 11k Liese & Faunensrock DBEHOFEHENLRETS L P~ 2A%D) EFTH
- B rHEbNL v ATOKR(Fiden) LA OO T EMOKRE JINTIE 1xX4p i), ThbOTEHI
IR U RFTEMB I RE I ELOTHEDD, bLIOX ST EMMAFELTD 95 & 5
BETERNTHEHLZIBEATTHENL, 2D hENLELD EFEL 5.8 2R M 05
FHY EOFAICH T % L\ 5 fiThbo TivbbBHELHTH AR & EES & Il WEHEEMM & Tz
ZELL TOMEN B . IRERM TIXE oM HA L Tuw 3 EEORIC X o GEEN ThL S 2L,
SHIEMA TSN BERSY LIFRTE Y, b0 REFIIRIEC X > THCE#s I T
HERDBRETH D, I THERMMFEFOELMOALIED v 4 =1 Lk D L 5 Ie R & e T E M FLE
T5hDETHL, ThDDEEFILICEEBM OEF LA LHEEN/RNE W ZLRIgh ZD X
Sz LB D18 3 IRFREFMI B b 2B & Kerr & BarLey" i X ABEARICRI R
B I HBED <L N1 Do L 2 00 1 REE LD TWBIETTHY, LD
T OESAOHIIEED — A L L35 L8 2 Iik~_7- X 5122 D X 5 /gt ERM O (RiEEa B
LREIEFTI b Wb FEYE T L 2ichs B 41X FRENZELY® DRI L B L &R F
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RHRIEL B UToAS,  EFEBAMEN T K& 3% 08B0 fFREEL 2ot ERT WS 21 bh,
AR DX R RERTEMIFETILEE bR B2 5DTHDo £ LT Liese &
FAHNENBROCK™Y REX LI X DWFRDOEERNZ DX 5 HFEE Db LICFEER, Zh bOFrE A
DRIcHRERBNRL 7TV A THEZ LILEDEDTHAS &L, itbil Fichte X0 Tanned 1,
2 T OV TEFEFREHCOWTHIZE Lice £DFEE, TTARADOEFERICOWTHRS & IR
D= =L Liese 2 FAENENBROCKMI REELAURM LI X 5 e XD bivie L, FE4FW
e RHID HOHEED X 51T < TOSHROMIIME 1 S>DMMAHE L 2 o0 1 XKL 22 Bico>Tk D,
Db TR s 20 74 7Y A% b 0w ARG R R T (Frey-Wysstine,
BossuARDM® : Bild. 2). ¥ WAEH OB FEIZ O\ TH 5 & Liese & FaunenBrock"" Djk~7 k
57k —AAERDY EIFT\5 Fiden (hbizz iy “Haltefiden” & LA TWWho ZHUIEED
DS ER 7w 74 T IHIMTEEDOTHD) XEET B, 20X 5 /x Haltefdden i k>
THEhRERTEMZI 2074 700 (ZHIIEELDOW D “IFERS 2w 74 7Y 47 IHAYT
%) WEIDTHETCAINT WA Z LWL TH S (FrEY-WyssLiNG, Bosswarn™® @ Bild. 4), £ L T
b= 2R LT A Haltefidden 133 27w 74 7Y ADEHFRDOMHAC L DTHEINCEDTH
%o ¥ AR O M B BRI O\ TH B & — A ADEELINNC 3§ Tt 1 KIEITEE X
NTWBZ LRELATHDT, wA LI 2w 74 7Y LDLbd B RIEEC L2 THTA SR T
WBs LT 2GRN IR O TERUERR DO BFE 2 M5 & Lic b 0 ER TR D 5L R A58
B¢ LaKG@E s 1 L RfFoie MBI L b D TH B b, EFMofiE: RisL T & L2halk
Ve T7cdH Liese & FAHNENBROCKMY RFEELIC I OTHEINLIIK, =ATUTZID L 5k
REIOTEMIFLELLCTEELLI 279 7 4 TYVALRIDTHETAIREMiEE 2 TE Y, &K
DIFEICK L TiE, Ultrafilter & LTOREL L350 THD. FRDPxic, &6 (TH) DB4D X
5 CHBIENEIRD &b b OO FHREC S FEL 2T, FURED PR L Tw» 5L LT
b, FUBIER EE T 2 IRAROBEIEE 1 L IR S BT 2HFOREIIELIHRIZTH A
5. %L T Liese & FAHNENBROCK™® RLEE 52 ~v A T DREICH L T\ @D Fiden o BiR
T ol b ) MBOFRILEFEMENC X 2RERBICET 20 THAH 5o wokziul, v7y»
FEHIESEE ORI 3V TR TRESDTHRVLED, ZOX3% V7Y IFEHC SWTIIATD
Haltefdden MANFTEL L TE LI b, ZOMAEDS s 27w 7 4 TV AREEGRIIZ LA L LD 2 8ih
DI LRIBBDTHAS S LRR LI,

DL SR ATOMETHL TIX FreYy-WyssLiNG & Bossuarp™® D#EIC L > CE LT 51T
Ut EIcke™D (317 Y w#RIC X > C Kiefer HOIFIEL 7V 4 FL 70 #3088 L LR ER
COWTHEL, < 213 OREfEIROTEL AICIL EFUBIIA O FEEE O Ao X 5 HifakHEo k
RO s 207 4 79 gFlE b0 T 28 1 KENERENSD TH B, TOEMIHIEIEEE
YEFC X DTHEKRL, 32w 7 4 7V LS B LA LD THD & L, Liese L FauNENBROCKM D
Wh@ 3 Fiden g A F T 5 L L (Eicke": Fig. 1~6),

Z D% Liese & JoHANN"® (3,2 D L 5 le <A =D fEIFc T X flo k& XiwB3 % FrREY-WYSSLING
& BossuHaArRD™® OHEYNCHK LT, ¥3° FrEY-WyssLinG B4 Liese HOHE L EECSWTFD~
ATDFTEMOREIRFIIX4r THDHELTWADORMBTHD, F—ARA%DD EF T\ 5% Fiden
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(Haltefdden, 28 < 7w 7 4 7Y ) DI NE LI LTHFILTWB 3 27w 7 4 7y (FEER
w7 4TIV BEELTED, 2hbD 2707 4 7Y ADEIL 0.13~0.20 4 FREOCTEXHTH
% & L, Kiefer, Fichte, Tanne, Lirche % X% Douglasie D% 0 WHICDUTARHTEA SR
DEEZ S SR FELBEIIRRE BB X105 HFOERY BTEHRE TCRLTEL
720 TOFER, EERN 0.24 0 BEOKFTHONILALOREL LT~ L T2 BBTHZ L 0BD LR
TeDTTATIIR 0.24 0 TTOEREY I OLTEMAFEL TS EELON, Lad 20k 5 il
EEIVv 7Y BGEELLELNIERLBE-HL B0, v 10T EXHOAEX 2T Frev-
WyssLING & BossHARD™® D RFRITEABT A LN TEIe Lo,

LB~ X S i< = AL TR bR B L 2 A LI DD TH B, ZhbOMER
OERERTEN TS L RD X 51T 5. FTihbbETE 10D%E#ES, Lisse & FArNENBROCKMY,
Eicke"” 8 X O Liese & Jouann™® D RMOEBEHUL, =L I I Ev L v -XWHEHIH B D &
HIhAMaBBIEELRNTS: 297 4 TV AEED RSO T WA, FLTIRALD I 2w 7 4
T AL R = A AR L B0 BB E S BEROER T 7w 7 1 7 94 (EIER 600~1,000 A)
LINLZILTMENRLCIEER I 279 7 1 7V 2 2 BREN, ThbD s 27e 7 1 7 Y LORITIX
2,000 ARIEDK T2 Bl L b 5 2T X HAHEET S L\ 5O THHDIK L, 4 2 D Frey-WyssLiNG
& Bossuaro™® DR, <A TXHIAEIEL 2 00 1 KL 2B DOTEY, P~ A%DH LT
LELOCHEETHERI 207 4 7V 10T EHIIFER S 72 7 4 TV ML IO THCETCABHES R
TkY, BEFEBENCEINABREDTEHIEELRL W30 THS (Lo Likdib, 2hbo
BTV HEEL L TS EERRER TS 2 LIZTERL),

2) Fidden ffifsds X ¢ Ultrafilter FE&MHE0 Rt
(1) #FE—1

EELIL, THROERESPED TOHENRED < L TOREEIC T 5 HRBRLEERLIER, £55
DR xT % FrREY-WyssLING & BossHarp™® b HO RS T 2 REEREO R, Tihbb L
7Y BRI L O T A TOBEEEEIHS - TER &5 HIE, Bl d ok, IBhRvWunhxh
i, SOV Y ADBREEDMBECEETSLDTHS, FrREY-WyssLiNg & Bossuarp™® O =
AT OHEHE T HEE (FREY-WYSSLING, BossHarp'® : Bild. 4) 2"HAT, <A TDERI 7w 7 47
VADMHXFETCALTHEETAIEERI 2o 74 7V L I 2074 TV LS THRITHL DL D,
VZTYIDEEENLLTS, bLMOVRIDOLIABELILI 274 TV ARRENFEL T 5 LT
Dby, PP oX 3 Bl v 7Y AERECIOSOTLEHL YD THA D &\ 5 & LILHERD WYL
ErBLTLE DR WL A THD, LD ZICEEHL EZ BRI, Phot. 91 X 92 IR
hoX e =R, JFERH s 7 v 74 7Y 20T /A EL TH D BEFLROSRHHHIE O ffiE
DEEDHLNDE WS L THOT, 2D LRV 7 Y HDEEEDTIRTWDI L eRTLEbICY A
AR LIRHRT ORGSR A DN S AREDCTEMMAEFEL TWDA W52k b, Frey-
WyssLing & Bossuarn™® 12 Xk AHLHOREATHH L 7"V BRORMHAER S 20 74 7Y LHICHF
FETHHER 7w 714 TV ADOEELRSCII LD LD I LN TERI DD TH S &\ 5 I
RTEIRv. LaLE2Abarnbi, BEFEEIC I > T = 3ER, FERTI 7w 74 7Y LR
IOTECHETAINTLAI LARLTWADTH S, Z0L 5 h<i rOREECET 2 RR0E
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7y B REOBEEOMBICHFT 50Tl Tr 7y 3 RBO/ERLINOME, T7hbbr 7 Vb
ZERT 2 e b DB I TT TRBRA BLDERE 5 FTd D EE X 5IEMEIe Lk k.
XN LD S L 570\ w5 Ultrafilter S AREEOETHH L LTE, DX 5 kEH
HER v 7Y AR FRT 2 o DEEM ORI TTTREE 5T T, V7TV DIXIDI 5l
Flez 5 Flevnr sOfiER L b2 b D ThWhE W I Z L TH b,

TNPZIT, ZOX 5iv 7Y H% > 5icd OMRM OKEIERIC X 5 B(Ly R 57D, RO 3
DOEKMT DOV THE LT,

(a) v7 Y AOERMREOIERIC X 284(t, TicbbHOBBAR% 5 %l I RO LG %
LD TEiwh | SF TR TELBEC RS TL, FLBIEORKRHDO L 7Y 2% 5 5D Ci3BEIL
TAEHE A V2 Z E2FETH L1 D L 5 BB FRT 2 Z LKoo LD TERDTH DA, &
D &5 IetEREM OZEIERIC X o THBBRRC < 4 T OISR Ly S F o Tl h e B bh B O
T,RD X 3 BRI L o TR L SEH 2 <5 74 v TEEL, 2hh b § 7w b — 2 G152 eI
RIT74VL, ZOKEDVT Y HEEDABIEOMELBEE Lo 20X D RFERR L 5 & &%, R
JECEEE: 79 b — 2 OHAXERDL LW E DY, RN BEEROEIER LisnThAH 5 LHETE
BN THS. Phot. 95 118 96 X7 H =YKL=V =YW DOzDX ) RBIFOLV 7Y HE
HThoHH, FMGEEDOEIRMOABIEOMELRT LD TH %, Phot. 95 HL 1t 96 IKRIND X
512, <A TR —AADLESRCIREL TWBERI 27074 7V 1k, ZHEEILTHHIEER
SrE T TIAREDBIOTWAD, ThbD I Z w74 7Y DT 2 LEFUROIFHER O 1+
REGERPM RO § 2w 74 TV AREEDFRD BRE NG, 0k 5w rz0T EHOFEECEL Tk
Phot. 91 %108 92 & IHIRL ThA HOEANED bite Tihobb vl TOREECEL Tk, ~F
74 VEAEERAM D 2 2 v b — 2 G R ERT 256 OB O, FUBIEN B 5 Fisholcb ok
RETH &, BED X 5 et EHE b ov A TOEIMERM OB L W EHIC I o TEELb D L
REZ LRV T i, v 7y s Ao EE O/EREI X o CHIIEOME, BT 5 L\ 5 &
S LRIBELTH L LOTIH AW e EL LIS,

(b) #REM ORI X 5EAL, TihbbEMARRT 52 I8 XD THBEOE,SETE LD
TIRAEVWHLWI T ERELLRD | TREFEID D IDIT, EHDO E T OMRM OBBHE L bkRTLr
7Y R R CHBIEO S, B LTz, Phot. 97 1= V~YDr Dk > hEMNOBEHEEED L 7
VAFETH DY, BEHREEOBIBOHBIROMELRTIDOTHS, ZOFHKREND LI~
TR ER & LCHIRRA T X 5 I T EHINFEEL, [EMOBEO~ L TOfEL B L ThA b
DEEHED B\ Th@ 2 CKFEHCO L TEbR <L D3 & [{E b oY, £ R
B2 LRI OTEDORENER LT D LIIE XL bR,

(c) FBIEOFBENC BT 2 MEIC X 28t | EHOTH IS W THREAROIBIIIWTho
A DOBEFILOIHIRENCT b 27 & O FFIEO FRICAIR L T 520, MR L TREREE 85 L —
BICHBIRE—F OO B OMHEREICEE L, P~ A ARZOHBAEXHST 0 A5 T
5o EELATKHEMTOLTHEL TE DX, —RICZ O X ) IeiFHERECEE L o RIBIC B 5 FLRE
DHEETH D LADN D, Tiebb, T X5 BRI S % FUBIK & FUREE D It (¥ % FUBR
ETIRRAUEEMTH O LT, ORGSR~ A TOMBICERYET O TR &4 5 B
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MBI D ZORERITTAIDICRD X 5 IstERMC oW CTHE L e EMrEBIRT 256, &My 7
AT=ART X FYTHEDTLOKEBHRICTHERIRD L&, 72 b YOFREIRAC L >T—HI
HRPBERFEED IR L1 FORETCREM LD 2 L3 BEINTWE" b, D X5k
HOZEAE DOV 7'V HFEHT DL THZEL 7z Phot. 98 35108 99 7+ F v Ak EEHRI®EZ LI
IOTHEHB L=V <Y BRI FxYRAKEHNDOL 7V 2 EETH BHH, FHEEEDOBILR O IR
DREERRT D TH S MR Phot. 99 BHKEDOERLTOLOAMFEL TELI D, TiHbb 7V 1 F
V7Y BERTEDTHD, MERICRIND I RHABEO A UL LD § 2w 74 7Y ADHIIL
FTEMMNFEETHDOTH DT, Phot. 91 IV 92 OKEHICOWTELNIRER L LA bOERITF
Dhhige TD &5 RIBIENIFURED FRIMABRL T 5 L AL 5 KEMT RV TH <L TS
CEIFD b o b, FBIESFBED ISR L T\ 52 % I MRS LRt b
Hh a5 X5 IBIROMIEDO B L2 T~ T OEENERY 5 b L ixEz bhitu,

Lk (a), (b) BIvr () OBREHERELDT B L, Dinl L HEELOEROHEA TIRILEED
SR Z DL OB, V7Y 2% ) Db OERAM RO BRIZK G TELE ) Ted o Li®
ABRINT, <A TRARID LS e LTHFEL TV 230 LEEINS,

(2) BF—II

LIANLDOH, AF, THeYRIOL 2 *OEKEHOZBHHEEREO L 7° Y 3 RBOHEEH, (K&
BHOEIRO TR ~ L =02 T Phot. 100 35 X% 101 i1k 5 el g b,
Phot. 100 3 X 0% 101 2\ h & 2FHDL 7V HFETH->T, Phot. 100 iRBEHMLLEL M ~ D #
sy, Phot. 101 MO LHZHFEEELLELhC D LHEEINC. TADLDFEEI B\
T, HBIED 5 b~ A E b = A ADBIREL TEAROIABERCE > TS HEROER s 79 7 4
TYARIOCCNODOHECEETHIFER 2074 7TV AL DTNDDTHBHY, HHRD £ W
27w 74 TINETIELBELCHBEND TR, TRIFER: 2v 74 7V ALBTRINTE
b, Phot. 92 WWREND IS K=ATDINED 3 7w 74 7V AEREL UL IR EIR OIS
FHO 1 FRAGECIIRD 2 7 0 74 7V A PFIHEEII RO ORI EWI T 2 TH D Thebb,
~ATCHFEETHTEMIE Phot. 91 5 XX 9212k B L H e RERTEH TR W2HZ L TH Do
Phot. 100 %5 X% 101 RT <4 TOFEECHL T, O KsT 2 MIaMBOFEE L W 5 FUTE
LT 32w 71 7Y AREE DARITOWT I I biE, Frey-WyssLing & BossHarD™® OIRZEL 7o
Ultrafilter fHEICEIL T 5 2 ubiudie b LI L 5 EERIL, Frey-Wyssuine L0335 X
SIwATOFRN I 7w 74 TYVARIDTRLFETABFHIN T B 203 0Tikil, TEHEH
BHINAHBEARD LR 20TH B, TOTEMIL 7Y 3 FEE K TL ORWCHIOBEILR Ok
HEOREN D bRAVWEREC : 2w 74 TV ARBEL TEETIHETH D LW I b ThB).

L EDOHERIDL, ME—I RSV TIEELR, v BB ARE LT EMHELO>TVL R L W5
#EH, REEOBEIOF B AKEE OMEL LTHEETS L) Z e 2PLMR LD TH D23,
SELTATHEETHTEEIE LD TV V) FIBEOHiER S L br ez tiieDl, Ticdh
B, P L LEELOBEL AN T, SFEERM O REF ORI EBNEE Lot 7w 74
FOAHEE S OB, LS~ A TN T S s 7 74 TV AT EMAEMEL TEF O
MR O iR R 197 R I oS (BIT S ha il (dense structure) X X8z & & $5)
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r, WL Zz2e 74 TIAfER S OTWD, Wbzl a sk iR Th s re 4Ty
O3 M BEL CEIROWHEREOMEY RL 5 5 RECH S (LT hiBfiE (coarse
structure) & L& Z & & T5) O 2 00FHOMENFAT S L LicDls LrbE DX ) e Bl
ER LUHBEL, oL RRAETERTRDLNDIDTHA )2, ZhEPHLICT ERDIAKD
X5 I EIEC oW THIREI L 7o
(a) Bifc X5

Liese ¢ Faunensrock'™ (% Kiefer, Lirche, Tanne, Fichte ¥s X% Douglasie D&z 2T
WIhd D <L =3 Fiden fiET7ebbEEETHS 2 L &R LD TH B2, FrREY-WyssrinG &
BossuarD™® (% Liese LB THh D & L7 Fichte 3 Xt Tanne DO[HHi o\ ~T Ultrafilter #
i, WhW LS (7 LFREY-WyssLING BD W5 T <4 S ICiifufi@oFEET 5 = & #EiRd
LD THBH, EHOLO ) BHEEIMIGHIEOFEIRD LT, = AT TEMED DT B
OFTEMPBHED L S IKREL BN LEFRTHIOTH ) ZREELICLL TV S0, DL)
Te RHNC 120 & MO Lo T L TORENBHIE TH O VEiETH o TH X5kt tidd
DIV E BN S, FREELOBELILAF, v 7FBLOT <Y 0K OWT L EREELHLT
OB ZRD HNIDTHDOT, LOMDKIBFOFHIED < 1 TIC oW TIIBREELHER L TW 5D
THHEID, HEOHFHM L L T o 2BETh o VG TH O TH LW X5k tiiEz
bhico

(b) MOWAIR XL DbIC X 57

(4) T Lc X5 830 MEHLEOAF KL OT H < Y ML oL THIEEL 72o Phot. 102 %
L0103 37 % = Y DM LU OBRMEFDOBIROIBIROFMELRTEOTHHH, Wi
nb <A TREHEETH D, Z7e Phot. 104 13 2 ¥ D UIk OB (EE O B B O FEE R
P ZZIRBVWTh T TRBRETH D, L ZABRAUAF O TXd 54 Phot. 100 TIREREE
ARFbHID (Pl Phot. 100 TIXEH - LM~ DB O HEEOFLBIEL R T O LT
MhTwb)e T7xdbb Phot. 102 3L 08 103 12 & 5 L7 - LFEHIBOFEHFGEE W & b1 BREER
bi, Ffc Phot. 100 XU 104 2 X % X AU TMIB T BREIE L BHEEOMEEENFET L L &g
% I bIRURED < b = O BREEP BRI L IM B TOUMDERC L2 DTk E2 b,

(w) $h88H Lt GESBIMIZ & 53 | EEH L OBEED &L, (I O EIUL O FUBIEDO HEEIZ [
LT dizig 20 BEL EOHROWTIHIEL TE LD TH DN, & Z A5 FREY-WYSSLING &
Bossuarp'™® % Fichte % X0% Tanne ffpfod 1, 24E&E L5 HEBHICOWTHEL, <A TR
HEIZBL T Ultrafilter 180 Thol, Thdzic, 0 X)) ndE M1 SEH T 2 it
CESEMTH D) 2 2R EDT, </ TORBERENRED b DD TRIg e\ FHHE
L Be &2 TR MR OIS LA FM DRI ONT, T OMSEH (4 3 4E4E) oL THEL
720 Phot. 105 35 X 08 106 i3\~ b & 2 4R 0 F4 REE 0 BILBOFABIR O HitEh RT3, Phot.
105 TiR~ATRFHEEXEL U 5. Thebb, 20X 5 kS oEacit G2 S o%e
W HB L THBRINS RO BREENZD b vk, L2 Bic—F, Phot. 106 IKRI NS X 5 Kl HLE
L ELRDONIDD, 20X REHEISTEM OICHEET S LI LALRAL, B
7o LSBT HE L THSBIH T s 550, —REBBEDHEENS N L1 RD L5,
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) 1 EOFKEERCRT A EAMOMBIC L 52 | 1HACREEFYHS L, —RIC 2 DO EHEMN
ZOETECROTESL T 5 & ALN B REF O LM I B\ TR BEFLRII S RE L
THEELTWADTH DA, THICE L TREED BT TREAROK L Ve, ToMAE
BIoMEEL REVWC E8HILRT 5, 20 X5 B O REML KFBEIO R 45 &, FEE
DFRIRIEN TR TEIEDOE DS L\ 5 = LiX, BIRO B S F~ Dk @ o ERiCE3
Bl LEBINDD, DX BE,LT D L, ELROIBIRIRC < T ORI oW T REE
DIHEITCIFET Db D L hRIBCHEIET 55D L CRERNFET IO TRV LEL LD, &
DX 1EOREZEHC R A2EIROMEIC L 5~ 1L TOEOEY RET T DR AF B IV =
= Y I DT FEE DI O THEE LD TH 54, REFOHRRMICHEET 254 & B
ETHEA L TF - BINHEOHEEDOERIFAD b2l Thd 2L~ DB - BRAEEOFE
DENL, 1EOEE R RT 2BEFBOMEBE L 2L $FE X LIS,

(=) FEMFCEE L MRER & 0F | EORFTMBIMEOHERC I 5 L, UM REEOEILR
OIFEIFEMREED T NCILL TEBETHD L INTL 51", & 2 ATEEDLE, fikoFLBIRD v
7Y BEEHT DT ORI BN TR, v 7V B EEHEROHIFIMED fo DIt FUBIR O 3 X O LRI ©
BExX D252 e TET, dOELLOREBEDOALDVCTHEL TE, LLT, ZDX57H
ORI MRS OZBHEE T > TELNR TV DT, 13LA X DX ) LBEHEEEO L 7Y 2K
BHZOWTHITE L 72D Th B4, FEMREFICI O TIM REE OB IR L TEABDOEHARE W
DHBTHELTOEDBZELL B\ve TARZICL 7 ) ARBOREBITR T, FEMFEBEC OV TSR
DEIMOFMBIC DV T~ A T OB L BET L 2 LN TELDTH B, M OFEER S bICHEH
DBHUMABITL 205 % IB5 D REEOIMEC OV UL T OMEXY KL THRETS - L E#TH
D, B L TEHREFTZ O W TIREOBELYBEL TWic) baAdolk, LI TIDL5EF - ¥
FAREE I 10 5 HBEOBEC DWW TREZ A 5 2 L AL E L feote, FERIBIA < HEEIEM IR O
S F EAEH, b OICEH - M OEBEE v 7 FHECOVTERE v 7' Y s 2 ERL, FHEE
B LM ES L 2 RAIL CTHBEOREY BEL 72, IHBC W TOR TR, WAECSET
WO % ZUEAR BT OTUM FEFIC OV T L BEEL 7o Phot. 107,108 sk ¢r 109 122+, v/ ¥
BIV=Y=YDEHDOL TV B EHTHOT, MM REFOEIROABIEOBELRTIDOTH %,
Phot. 107, 108 3 X0 109 iR\ KM REFDOIEEED < 4 =713 Phot. 101 iR$ & R ICERS
HEEHOT5H. IHIT Phot. 100 I/REND X 5 KHFEMH LRMICEBITL TWBHH & » OREE T
1%, BEHBOABIED <4 T3 BHEEY o5 2 L 3RBD bR,

HED X5, BERKODIS bAiid s, 0k 5 kifEoBRA TR, —RCHEHKEED
EIROLBED v L T3 HHEEL b b, EHOBMCBFTIR L 2T T ElG L 5 6
M55 2 NG, 20X 5 CEMRESDO A THBBETHD L\ 5 & 21k, ABIEORER
DHHEAL T, MO MR L CTERNED A TH 5 FBFHRES Tk s X 035 O il
DERIFFE L e TR BEGEEL ), T U TEROBEMNY 5 X &2 (S CILREERR
WD BHEEL e B DT HAH D L ELZTH L 202D TR eh 5 5 2w

Lz AM, Phot. 110 s X 08 111 0 X 5 BB OFBIEOHEDS, T H < Y36 XU A FH OFEE
PHELN, TOBERIAE, TATDI 2w 74 7Y AREEREL CEHLE ORISR ORIENTR
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DOhRIENE W EDT5 EEBIETHEN, 2w 74 TYVADTEININEWC L >THETAZR
T\~%. Phot. 110 (3FHKEH D, Phot. 111 (34K HEOMMREF O RIEORE L HIES N B DT
HBHM, OIS EECONTRWERBIRCE VBB S 5.

HEo (2) 3300 (b) BT ZHREOME, BLEL BESSHREOEAEEE L OHERM O IR
PETLOSRESNHENOBREERETH S 2, EHLORELLHAA T, —RCEHREED
IO <L b LB TH D, FMH» LRI BITFTH Lo T BiG L 5 BRI S
Bo LLERB 1, 2HEDHSEMC I TIBEH T S BEEOFE/RDOND .

- (3) MKE—I

EH D ORPDOWIES L Liese & FAENENBROCKMVY9, X Bz E1cke™” OMfFEIEEL LT 7Y
B RBHCOWTREE L 7o fifin b Fiden fhkin (Bl 2Bx D THBH DKL, FrEY-WyssLinNG
& Bossuaro™® OPFILEMEIA B O BERERES D Ultrafilter fHEHZBL5 25 L5, &5l
HOFEHERIRIC L > TR O W T TN THHEO RBEE#H L CE Bl b 5. ThdzicEk
LIS ETY 7Y BRI R (ERL 7ot o DR L 7ol A BBhe S T L o ffE & BRET L
oo AF, THITYRBIV= VY DEHCOWTHELRARICDOTHBH, AFOFEHBLEEGTIKR
ST ARSI R EET 2 2 LT E LD DORDT, &2 TRAFOENKEFOEAMOFBIE
DNTDARFTDT, Phot. 112~117 X A F OFEMREEOEILHOFBBEOBHHH FHEXRTHOT
»%. Phot. 112 \LFTERE OORFEETH B2, FUBIESBEFOIGEERTT OV Oflic &7
BT, IBEOTRICAETS Z L&KL, ¥ Phot. 113 3o0fto i H 0B EETHOTRLU
HBROREYRTHDOTH%, Phot. 112 X0 113 2, FUEIL F — 22 <= akKISh
, IATERIBIZ2e 74 TIVARL 7Y AFERCEDbN L 5 HER, JFEERTs 2e 71 700
KD L3RG TH 223 TERWIREDS, Thbn 3 2v 74 7YV ARECRES T EHO
FEPRBDONB DD, ~ b TIIIFIIARIEIEE L\ 22 b0 Fic Phot. 114 3 X708 115 1390%
MO OEIFFEETH Y, *7 Phot. 116 % X v 117 (T H 0GR FE THHO TV T FLRED
W% /RTHDTHS. Phot. 114 TR TO—HFOLBEMHFEE : LTiEDbh, $7- Phot. 115
FIU116 b v T OFEEDO—BILE A FROBKEI NI D LHEESND DO TH B A, ThbDEHIC
EoTh, TATOFRI T CR L, MIAMEOFEIRD b £ LT~ O, 3Tk
VTV EHEIOTELRIEL S, A ZAMLIREL THEIAMOIBEICE D HHEIROER s 7 =
TATIRE, ZRERILKIEERI 7v 74 70D, THALOER, FERTNI 7w 7
A7 Y A OMIIEHL T ERMPEET D, TL Tz iR T~ A O/ B —RCHEETH 5.
Phot. 116 35X 0% 117 TR~ A =L T EHOFET S 2 L3S TH B, T oT ¥ Hik ki
B IZe7 A7 VAR IDTHRIVEBTHED LTV L3 RBbhEA, ZhbOEHROILBIL
FH D LRRUM AT L 5 O RE FoHBEOREY RIS DOTHA o RUKRUEIHTH LS
12, FREY-WYSSLING & BossHARD™® 3= =33 2w 74 VAR I OTEBILETCAHAHINETHE
BEN T EHOFEELBD O NEWEERRLTWEDTH L, EHELOBEERELDIXEDI S i
HFEIEG R Dk,

EED X5, EEDA A5 FELEDOAFH DR 30 ERAIEOFM RS O B OF B>\
LLULEBATI, <4 TEHEERELES T, v A T3ROS s 79 74 7y L IEER S



AWM OB EOE T ERENTIE (HE - Bk - 5 — 7 —

7w 74 TYAEDPDLERENRTSE W2 X5,
(4) & £

F D% Jayme®! (, Fichte MDA THL 7V 3REICHOWTEEL, EFROTEHE ST
BIL T Frey-WyssLing & Bossuarp™® oIE% % Ultrafilter FE&ICEDIL 7ofiEe , Liese &
Faunensrock'" OHZE L #- Fiden {5 O 2 D&% D, 2D X 57 2 DDRL 5 RS
ED LS THPITRENISEOMEBC EDL I LT D,

%7- FREY-WYSSLING & MUHLETHALER & BossHARD'® (¥, Pinus BOM OFERE D 1 R REE
L7y BRBHCOWTIIE L B, BHREEOEAMOIBEOMEY 71 FLr7vheLTeh
21D, CI TR ATHIER L CWAIEER S 7 v 7 4 7V L DEEII AT SEE DL O S BiREER TR
BHT5 (FrREY-WySSLING, MUHLETHALER, BossHARD'*® : Bild. 4),

& =AM, FREY-WyssLiNg & BossuaRD & MUHLETHALERY® 3 (3, iU SIS HERE L ks
FOEBHOLELED, BEUHRB ORI LD 28, BERRS IOV 7Y 5 OFEEY O
LT, Kiefer X0 Tanne M OFEIFC <L T OREEC OV THE L. FOMKE~ L TR
IZ2o\ T, Ultrafilter 36 X 0% Faden oOWMfHENGRD b2 FRIIERAM OMSOEC L0 THS
r L, Kiefer 3 X% Tanne Wi o\ TILEE 4 i F CORER T Ultrafilter &2 RTH, &
5~BEICic s LEHRI v 74 TV ADMEEDLIFER 20 74 TV ALDRIBPL, LTV D
2 X2 TE ORI OBFU OMHRE O 1 FREEL R0 5 2REORE K0T EHNEFEL, SHIC
JEER I 7074 7V L OEIIES L L QDL , 5§ 14~15 FERICEOTUZ LA L7 T8b. £L T
8 17~18 fFiRICe D E, S0 KEEROER : 7 v 74 7YV A OFIMBOHBEONEL L DTSt
LUK TAZIRS . hx bl mineralization & LA TW5b. ThbbESICIoT~ar DG
BELL, 555~ 6 FICEDTHENE, 8 14~15 FRBEOTERI 79 74 7YV ARWERT L L5
DTH% (FREY-WyssLING, BossHarRp, MUHLETHALER'® : Fig. 6, 7, 8, 9, 10, 11, 12),

Lo Lienih, T TR~ L I, EEDOBEL MR ISEH O b 0% Fuv-Tikv-Fhi
20 SRLEL M O 20 FERMU LOBFITOWTTH D, Lid 2D X 5 IefEiio REE O T b Bl
&, ThbLHEROER: 7o 74 7V A DMICIZZh e LETHIEER I 790 74 T Y ADHFEL T
WA Z LB TH DT, FrREY-WyssLing HOET 5 X 5 108 14~15 450 L OFIFCITIEER <
7974 7V MIMRT B L 2o ERESHOE 1~ 2 FiRjO REFICIEREDFELNBD b
ND T ERSEVH, IHBEOTEELLRDOREND, BFEI S OBKT 51 Lcr > CERE
OEMZ I OTHbh 2 3ELLRT, FLTREEDL OV BREIC I\ T b <4 =ikl % Mgk
EOFEEIBD LRI W2IiC FrRey-WyssLine LORMREY LD FEFRTH L TE v L
Liehis, 2 NbRZofEio Ultrafilter B2 E# T L2 TTC, BELLAREHREL
LERHD L E LR,

H DB X UEBEOEEN D, A TOfMECHETIEELD AR ENTHLE RDEED TH
Bo EFH 1T, HREYSEN L REFOBEIROALED v L ISR FEL v 8 21T
W, v b - AN L B O FBENC B 5 HEPRICHEFI L 22 A X #9 600~1,000 A DER s
BTATINE, CRIRES LTS 200 A BEOKSOIERS w74 79 nbich, &
NOOER, JFERA 7 v 74 7V A DML T EMIFET 5. F3 X~ x0T EMIZ, —fKic
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FHICEF T34 2,000 A OEEY b ORFROELCEBEL > 2RECHETH BN, FH2 LK
HEBFL TR LENDST $ 2v 74 TV ADEERIKRERDY, TOTEMINIL LsEALS
Bo FlZD X5 I/MENTEMIL, —RICHSHEM O~ TR IEFEET S
T, FHKGEEICE ORIBST OBEIRAFEET SHERc s TUX, ZOFBIRD < =i
MR EEL T, TEME b oTL 505, IREATEED Rt BT 5B, coT
oA E SLTOERY b ORFTH 5 e bITHBNESC 0T EHEEBETHTH S5 - @2ITK
MR EAT 2HECE, R b — A A OBEHBOF AL 5 2 L 2EA & LTHRE
HACKTAEEL LTHE 2223 FHEERS.
B3E HEHMoSFLBRHEROIMEOES
1. FAMRE
HEMIAEBAROET £, e LTRSS OIHIMRM, *MERAFRAOKSEDBEEEL L TOME
EZLTHBbDLBIN T BH, SEBMITR TR O X 5 st R : FEEL T2 REEE ©
R AES % LRSI £ D FUBIRO G, SHEMRHIIL & (REF & oo uEk & U Tk BE) LE R e f
BrEDTELDRTHL, ERAMHADEEDEADOBAICE T 20 & 5 e FUBIRITE R EHE
Zb0bDEEZLNS
SRR SR (ray parenchyma) & SHHKER (ray tracheid) & 2575 D TH S,
SRR T B (R » BEA L T 2 535 (cross-field) & Xidih, $PEERH oD LHEE
HRHE LD TWD LMD Z L ThH Do Tk 2EAF, e 2 F BRIV V<Y DX 5 Iehf Tl5E
WCHFAET % 4 22 D FLIL
kb I E ks
EOWILTH DL, Zh
St fe LT B EF O Rl o
FLBUTIENFEMTE & foii e
: <::::> <:::i> 1 v RROFIA & b DB
THOT, b5 LETL
#xt (half bordered pit
pair) %L T\ 5 (Fig.

] I

' 5a), # LT Brown & Pan-
sHIN & Forsartu'™ (¥, =
a - "
Fig. 5 a. v 2 ¥ (Chamaecyparis) |BH D48 (cross-field) ik D &5 T FLBUH LR #E
5277V YA FHE S (cupressoid pit pair) D& BrEi ok Fig. 5b o X

b. SFEEREIM O REE & SHH A & DRI FEILRCS OFERE gt e =
. — Iz ‘0\—-/\]./1[4‘60 i

R, S 1 AR > RBGRIYICT
(BrowN, PansuiNn and ForsarTu's®), o7 A= YOS HFEMILT

a. Cupressoid pit pairs occurm.g in the ‘‘cross-field”” of 3, FHIEOBA AT O
Chamaecyparis wood.
b. Schematic drawing illustrating the type of a half-bordered F 4 oS FIAORHE L 1
pit pair in sectional view (the intercellular substance is ot
: B, & i il
indicated by solid black, the primary wall by cross-hatching) Rz Y %’Eﬂ?'ﬂm" flic b
(BrowN, Pansuin and ForsarTu®") HEEREA D, & b I T
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Bd T i W5 BILE
(simple pit pair) #E L,
FOIB TR (window-
like) % 7ci3 NI B
L5 (Fig. 6a).%
LT, o X577 BMILes
DFLBIED FEPrE O fifiik 1%
Fig. 6b o I 5 wER9ITR
b, Thbb, 2hbo
FURBE 1 > DfEfakE : 2
OOFIRBEE DTS L
5 BT, TR R
B OEFBTOFBIEOREE
OERR L A ThH B2, &
 TREILROFIEREIC
RENT LS Te RO IEER
—— P A RA— I LT
WhDEEZBR TS, K
WAL E R D EEE & ]
BT 5 0B O

1

A

a b
Fig. 6 a. =¥ (Pinus) BHOSTBCET 5 RABS (window-
like pit pair) DOEXX
b. SHIERHHT O RER & ST & Mo BB O

RIERRIEEE, SRR 1 RIRA RS
(BrowN, Pansuin and Forsarru'®®’),

a. Window-like pit pairs occuring in the ‘‘cross-field”’ of

Pinus wood.

b. Schematic drawing the type of a simple pit pair in
sectional view (the intercellular substance is indicated
by solid black, the primary wall by cross-hatching)
(Brown, Pansuin and ForsaiTa'®)

NECHEARE RO TR D, TOHRIEOBEC L CUIRETOFRIE B E L £ < A UERK

rEZbhTw5% (Fig. 4),

AN, LED X5 BRGSO BRI LM OJEEERE E o HE

EHHEEINLS D THOT, FOREREEC ST ¥ B FEBEN L BEILThh T s oic,
KENCI\TIE 2, 3 OSIFERIM DS ML & REE & OICFET 5 FREOMET>WT, 3T
CHE LR AHLE LT roBELNICHERAAIML, L0 ¥ 2o TiEkT 5.

2. REDOMER
1) # 3} M

2 ¥ (Cryptomeria japonica D. DonN) EFERE B4 45 4
v 7 ¥ (Chamaecyparis obtusa S. et Z.) EEERE /&4 2504
7H =Y (Pinus densiflora S. et Z.) ERERRE 4 100 4
==Y (Picea jezoensis Carr.) JtipEpE B4 93 &

B ED&HIT, SEARMBAMPERESETESC I CRERBRAN & L THRRINWEEREHTH S
2, CRBDOREMOMADHIIE 1X1X1.5em OF vy 7% ZHEARRE LTHERLL, Zhaixf)
CREEPFEEC S THEBRRBRIC Lo THE Lice / FH oM o—8% 3 .

V7Y BRI SIIIM T ORD X 5 FmEE Ao

D ATRIREE S X ORI & 5 BRI X > TSN CBERE GEHE | AMofs R oBERm
SRR OFEED, WIREAZ I 2 v IR I BBESh T WA D, 20 X5 BEEIC I TIX
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S & (B & O OARIRORMIER L 525 2 LN TELTHAS ) L PHLTEAL.

i) A EOBEIEAPLY 7= v FEE™ L | FJURIED s 7w 74 7Y AR LT B L %
Hi e LTfrot,

i) BB EREBIC X o ChE L <157 24BAm GEHTED © JE AR H O GREDH Mk L T
BEAT, 2 ORBEROB RN 35\ TE, % ORI SHHRE I RO TER LR TV 2 L X FRD T
L2 b, D & ARCH TG L (REE L OO FRIEO ORGSR £ 525 5 THAH ) L FRLTEAR,

iv) KREMEEEELL, 3279+ — 2 THBERLAESH 20~4012 OEFOREEL 2KE (EH
D 1 SHHBRIAG & (R & OO FURIBIRC BIUROS DFLRIE O HEE& (EEF D L — 2 v 1 FUlH D
EHxBIEHHME LTEAR,

V) AEDBIRZEBEY 7= v U UKl - fBIRD $ 20 74 7V AEERBLCT B 2 %
Hioe LCEAR,

2) BB M
V7Y AR XD, COFKIE IEE 2Hi 2 R Tk D L2 ALTh%.
3) M 8 '
FIEE 2 2R THERLLDELL AL TH S,

3. SHERMMEROILIERDEE S o0

Phot. 118 {3 2 ¥4+, F 7 Phot. 74 1T 7 FH DL ETNBEFEHTE OV 7V 3 EET, i
b ST & (R & DT S h T 5 LEARBOSO FEEF M oBAM OGS, TSmO
HHHR TS DL HEIND 2, BB OIHERE R L 0L v ROFB A ORFERZED b D .2
THBL 25D, 20 X5 RBEIAROWHKE Y SB O TEETH LE2 bh B IBIROETH S
Phot. 119 X0 120 ZRAU AF B IO 7 FHHOREHEETEH DOV 7 vV  EETH 5 25, SHHHZTW
fid & BB & DM OFEBEARFOFBIEORIE L RT I DL HEIND . ZOHEIL, Phot. 121 12 &\~
TRz D X5 BRSO — 23 T, Zh EFREEL T 5 FIV IS e o AR o0 B FLR o fify T 2578
DA FREEO— RO O L D LHEEIND Z LICX b Phot. 119 FL T8 120 REND L )
L U R O BFUR O FLRIEORIED X 5 1@ b — A A L = A DR P/ , B—eETH DT,
FTORMTIL I 7w 74 TV AREENT LA ERD NIV, ThbOFRBIINMEWIC X > TRE
CAEINTWA LD EEZLLNB EHEDIXZ DX 5 InBIEOfE% Hi—7x i (simple membrane)
Fgsr LSz x Lk

Phot. 122 37 =Y HD I 7 v b — 2 BN OREHTEO L 779 h EHTHDOT, FEMREFDOL - 2
VYA PRI L HHEHENE OOV 5 BRO M—FH B O HBIROFEEL RTDOTH S .
$7 Phot. 123 WEAHHICHIT 5 = 0 & 5 R ABIEOMEL R b0 2 HES D D TH B, E DI
1t Phot. 124 & DI HEH 2 Th S, Phot. 124 137 » = ¥ # OSHEMIL & OB ILBR 2 TR
L T 5 MRS O AU ORI 3 X O LA otz R 2%, FEFBClRBILescdh % i,
BB TIRRBIB R L L TR D, 0 X5 REANOIHERY $B>T HFETHBEMETH S0
b, R HETEhD b Ths, Tibb, 20X ) BABKEZEKRL THWARFTCEWTH, £
DI H— T EREEThH o T, Phot. 119 fsX O 120 OFBEOMEL 2L A YRALTH S

Ll EDRERIINTH AN GRAUEN) OBEBC L > TEORESDTH DA, 0k 5 iflRlE» L



Kbt ORGSO E FEBESNTE  (EH - = - E5E) — 79 —

DIl 7w 74 TV AOBFIEEY SO T WAL EALICT S D CBBREAE, $XO0 s 7w b
— LG OMERE R Y 7 = VAR L KT O L 7 U S oLWTHE L. Phot. 125, 126 % Lot 127
BoThd 7 a < Y OFRMITOSHHFRME L (REE & OO BB O BIEOFHELZ RTS D TH %
7%, Phot. 125 s X 0% 126 (34 HZEMIafIA 5, %7 Phot. 127 (XREE O NN S FEO L%
EHx e DTHD, Phot. 125 OETHLE EXE>TH EICES BRI IHROZIED, R
Phot. 126 A EHFICHABIE S b EH (RED X, FRKADOAZEZRT D TH%, Phot. 12512 &
Br, JHED : 7w 74 7YV AHFIORENEZECED LI EH, 22 TREAxDI 2w 74 7Y i
REAMCHFIL TR b, FHEEOE 1 KABCHWTAHALRL L5 hWbd s EERIEEY2L T 5, &
HI1Z Phot. 126 IR\ TEZ D X 5 RIBIEOTHA L s 7w 74 7Ty ik, FLRIBELAOSH TG
DE 1 FED P S EERAE (Phot. 45) I 7w 74 7YV ALHEELTWD ZENREDbIRDS, T
T BHBILD 1 D> ORE D BEANC B\ TEFLBIILHE S RBENR s 79 74 TV BTN BTRD 2
5ZL0TED, ZLTZDX37 37w 74 7V A, (REZOPIREDSBELILBIEOR
&, Tiebb Phot. 127 b 3BALNTHD. ok Z SIERLARFIUI/LHYAZ L ix Phot. 126 ¥
L0127 B CTHREEOBERD s 29 74 7YV AHFIO FICELDT I 2w 7 4 7V A OEFHEFIRE
WRAELNDDTHLY, THHE2RUBIFELEZTIWHE > RS EOPIEIC R bR

ORI T, FBIRC BT 2 HIEMBOFEY L b2 b Z LI TERL DD TH B, HED
BEEERD B 2T, SHUFEM & REE & OO EEFLBOHC BB ORI MG, Fig.5b kX
% Fig. 6b 0N REN2 L3, 1o0MIEEEE FOoMACER Shic 2008 1 KL 75
o TED, FLTHEIREYHRL TS I 27w 74 7V ARBNEHDOTRTAR I DT E LD THEE
GHEINTWE LD LEEINS, TihbbHU EOBEGENLLTH L, 20k 5 ik HTEma s REE
& DHEDFEEABCT I L O IR O FLBIE OIS REF OBARMOABIL L TR H, F—aR L
5IBERS A b e, IR B—7eETh 2T, R 1 oDFAEEE 2 oD 1 KL 2 LR X
R, FLTCZD X5 HABERRERTS s 2 v 74 TV ARNMERC IO THECAEINTND L W5
CENTED, Ld 20X 5 BRI, REFEOBILBOFREDO <L withbind X5 e T &M
BESHFELRV 2D, SFHTERIE L RETHEMO BER O Lo TiThh s LiEESh, £0
HERELSTHMTHS Z LTINS,

Liese'™ 2L OEFIC L5 &, % Kiefer #OSHHRMIIO o0 5 BIRBILBOH O IR DL
TEHED L [ RERER LI LTEDH, T FrREY-WyssLING & BossHARD & MUHLETHALER D
BEDOHES kb E, Kiefer HOBEKREOBEC I ST, Z0X> mABBEIEERD : 7 ¢
T4 T YA I OTHE I e B—Te RS TH B = L #38»Tv 5 (Frey-WyssLING, BossHARD,
MUHLETHALERY® : Fig. 4),

HEDBES LOEROBR, HHRMIEHREE & FiIET 5 MICHFET 2 LEILBOE s X O BFLRo
OFBEDOREEL, B Bi—7e K (simple membrane) FHETH H, ik 1>oOiilglEE L ®E
WRo 7w 74 7V LPFEEE S22 20E 1 RKEL DI Y, ZhbD I 2w 74 7Y Lo NFE
W r o THECAEINRTED, F—A 20k ) LEERY b/, ZOL 5 mB—-FETHE L5
FBWTL, BEEOEF MBIV AL DHEEINAHENEL W L 2R TH 2L NTER,

4. SHHRBEOILMBEDEE 0D
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HHHREE 2 SHHSRMNE » R 2 rUATEET 5 RE & OMCEFBCT AR L T 522 THD, &
B L B D RUL, TORIDENE VLI 2L DEMIEIRO/PNEVEWI ETHD. ZDI5IC
HHREE L Z OFEET 5 (REE & OHCEFA RS LR L T 505, ToIBIROMECEL T, &
EDLIRHIORET RV T REEOEAMOFBIEOME L A— R LT LWL LItDTHDH, £
DEDOPFIEIC L > TE OIS HEEZHLACTE LN TELDT, I TRENLOBERE T » <
Y MIZOWTERT % -

Phot. 128 (3ZUEAMERE OV 7V Y HEETH B,  SHHEEEE & FHICEE & oM OFEFLBG O IR
BEoErRT 0T, HHREEOMIBHIc L DL HFE IS, Phot. 128 1w X % &, FLREEL+ —
AAE=ATERERENED, F—AZREELTED, <A TE =1 20 bIkE LEIOIEE
CEZPHROEHR 7074 Ty re, ZhELILTOWRHFERI 7974 7 IADBIEOTHSH L
HEEINDD, P AARLTATRESENEYDOTRTARIDTED I 7w 74 7 Y ARBETIL,
FREEOBIROABEO < L Kb bl X 5 lehis h RE T EHIFEE LR V. Tihebb,
TATDI w74 T IAREE LB LTUL, TORWIOBEIBOMHEERE O 25805 2 LIXTE
TRNEWS ZETHD. RIIZZD XS R BIRD ¢ 7w 7 4 70 AFFIORIEL D h 10T 5 7edic,
By 7 =vEEHL-MFO v 7Y BEENC DL THIEER {707, Phot. 129, 130 35k o 131 (33
N L BB E A% 2 Bef] (Phot. 129) /043 4] (Phot. 130 % L0t 131) [y 7 = v LI L 7o 3K7H
2 LELN, FIEEE L KEE : OB OFRIEOME LR T DTH %, Phot. 129 Tk
F=ARAE<ATORIMIEZILIEAD L3CFEDBN, T ARIATDI 27w 71 7 Y fFED
XY EECREND, & ZAA Phot. 130 X T 131 Tid, MV 7 = VAN X HIEECThhick
HIZ, Phot. 130 TIWL k —A AR~ATD I 27w 7 1 7Y AD—HERI I, Fic Phot. 131 TIXFLK
PEARER T2 2 2DH 1L AE (F =2 AZ2WTWI) DI HD 102FESh, i r -1 2ADFE
FEBILERD BRI DY, M= AR LD 2w 7 1 7YV ARSI —EBHEY X5 bibhi.
Phot. 129, 130 & X U* 131 2o, b = ANMREFOBEHMOALED b — L 2ADfEEL AL, 7
MIAFEO B 1 KIEORERD $ 7 v 74 70 A PRFIREEY BB S h, £ 0 EICH 2 KINCEITED
IWwIze 74 TYVANEMEEL, ChLBMEHTIOTHETAIh b DLELLRS. Flov
T = RED) EFB IS A ALLHERCIRELLERS 27w 71 Ty 2, ZORMEED
BIER I 7w 74 T VAL HBAEDTNED, TCREALEFAEALROIE~AL LS 27074 7
VAT EDTT ZEDBCHRTABFHINTE Y, ToEWRIOEIUR OIHHRE ORFES D bl
2 b, EELPEHBDOIRIED v 1 T D TIHRACEMECIRAL L i e ZE X bR Thebb,
DL IBIED =L TR, B M OCHAEMHLTERETHS 2\ 2520, MiHBREFEL
b DEHEEIND

L ko L OEEOMSR, SHHREE L REY L OMCEIBCI I T 5 FLBIROREES, RE
BOFEIROFBIEDORIECEML T BN, AT —AZXLBIRELERI 7w 74 TV Ak
CIEEW: 7w 74 T Y AR IO TEHECTECABBINTED, WhPBHIETHD LV 2 L5,
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BAE LEEMOIMEOBE

1. FAMRE

B, O RS EESA X D AL L T B L E 2 B, RTIKGEDEE D foid ORI L
PROEEMESED 7D DR L CBBE LS L TV B 3D L ABRT W5 Tiebb, FIECETLL 0
3FEE LTERE (vessel) THH, BFHTETS b Di3R#HE (wood fiber) ThB, £ L THCEET
VX% O BEFF O OBEA ML BT (perforation) & 7o TWTILBIER KL D TH B, HEHITMH
R B F OB S EHRHEE L oML Ofl% X oo FEMIEEH, REMIEMC IS 7
ELTEY, SHEEMM OB L KIS BEICHEEEA LEEREHERLT05302F 2 b5

T X5 In RIS ORI AR T 5 FLBIEOREEC B L Tk, 18kD ¥ ) ERLBILIEL bR
TRLT, TSN ORKE, B 1 >oMIakE: 2 >0% 1L REL b ), UER
Bt b= AR bR B3 © L AR ST B s ote, 1 BT EMEIIIE: L
Tit, Bossuarp'™ 2% Esche (Fraxinus excelsior L.) #iT o THHAEOTEEERROWFIE DIrEd
LIRERBHC DLW TF O 1 BE LB DR ThH D

KENT BT, IREERIHIC 30T 5 IS BIRERRRT O 7=0b ORfE EOIENMRA O 1 ETH 2 2 %
A LT, 2, 3DLREMMOER, REY, AMHEs X O HHIHIaOFURIRCHBIEORIEIT D\
THRLEHELYRLE LT, COBELRCETO®BRYMZ, hbikeh D TERTS. 7o

33, FUBIEOHEESC B A & SEFBOIRERESY, FLAOECOW T b e TikT 5.
2. HHoOfER
1) f# X #
va + (Fagus cvenata Buume) HERE B4 1754

$X+5 (Quercus crispula Buume) BHERE BSH 90 &£

FH 7 ¥< 2~ (Trochodendron aralioides var. longifolium Maxim.) EERE &S
93 41

® 7<#+7v (Casuarina Cunninghamiana Mia.) XiREE &5 3%

L EDEHD > 5, 7'M S8RH A B R BB RS S\ TN & L TIRBE e
b, X+ FHIRU  RHBAMMEBEREDFESIC B\ C MERBAM & LT RS hichid:
B, Whd Chb0F 20 ERLUEORS LRI EEA N TlorH 1 Fvra<ifiz, UK
FHBARM AR BRI R E O R MFRBIAMEDO—BH b, € 7 <+ VIR U  HERERLEIEE R
SRE ISR BT 5 3Bk 2 B R 2 EA 720

TRLDOKEMPDIE 1X1X1.5em D7 vy 2 RFE ZHIEARE UTERL 2,

V7Y BEEO DI M ORD X 5 leFEEERF L L TRV

D AT X OBIRIC X % BARIENC 1o TE LB (EE RS LOWREE) ok ik
ZEIETIL, 2 B X0 3 AN LTtk L Ao X 51T, BRI U a0 FLBRE O KEfEY &
b 2% DEHEITH B &E X TEA K.

i) R EOZBAEAZEEDN v 7 = v QS URKE | FRIRC kTS s 29 74 7y O HEFRE
LT B IDEA R ((LF MBI FOTRFEHFZRAMCEREECT B TEREL T iekinie),
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2) HEERE O rER

V7Y BB XIofedt, ZOFRIFIEL 2H 2 TR bDLL{ AL TH 5,
3) B £

BIEF2W 2B THRICHDERLTH S,

3. WEDIMIED M 0 00D

NHEFMERIBITE 1 DFERC LB &, 7 M OBEEAEEOILBULMFIIR (opposite pitting), & &
CHEBEIR (scalariform pitting) OFEFIZ b OTk D, Fih I X7 5 M OEEHBED BT EREES]
(alternate pitting) #&0T\ 57, WFNSBEFRATK L, FEILMOMHILAY, I % iz
FRCMAELBAELEL TH D, SLRIBERMY v R s mciiikth % . Phot. 132
137 b OEEREED WFIREEFI D, ¥ 7z Phot. 133 XRIU < MELREEFIO 2 Fh EF RO RHER &
TH0OTHso Z IITEFROIRHRE S L OFRE OENRENT 525, ARAOERDOFH A
IO 2 KWOEE GRS OB AL AR LOMBL B L DR T3) 03 Fo71 7 )0
HFIOFRE RT3 REBC Liead 5 &, EEMIAEOE 2 RECEFED 3 2 v 74 7y ik, Mg
EEFRe L CREEACHFIL Th 5 b0 L E2Riiebnd ThBA, Phot. 132 LU 133 i
A5 &5 CEAROHEREMUADBEECREINTWAE 2 RENED s 2= 74 7V AHFIOFR 213
E—HL T 5b. ECimism (8 2 KBS Kl wTi, 03 2w 74 779 A IUE O AG R
DTEFIe P B PRSI Z R L TV %, Phot. 134 3 7'+ H DB DL — 2 v o1 ¥ OffERRT
DTHBY, FMIAEOFREOMELIEIFTHOT : 2 v 74 7y AREFOEITF M X L CIFEFD
Pl L oT 5.

Kz o h b OB O FBIROREEIC D\ Tk~ e b, EFHIBNC 3175 FUBIE OREE o
Tt FeEEmsEC Fig. 7 o X 5 7ot s
BEINTN S, b bR, MR
DHEEH»BE 25 r 150 WgHE (BFEOW
G5 L2008 1 KIE (RIROISG) LabieD
P TN, SN (SR OB IR O FLRIBI 2. %

| |
I !
| |
" / :) ) |’ I5HRIEER (P —AR) Bhicll il
| |
| |
‘ |
! !
i |

e

Nl <% %. Phot. 135 (37 > #®, Phot. 136 %
T O18T vk ¢ A F Mo T b EERIBED FLRKL
EoRHOMEEL RTIOLHEIND . FOH

Hii%, %o & xif Phot. 135 & Phot. 133 & %[k

#%4% &, Phot. 135 T3 Phot. 133 iTRZh

Fig. 7 ILEBMHOBEOEIE (P oK X5 RBEILKOMMRTEY, H5farE
ARAFRMHRIRIRT, #ER1 1 KRR teb B THEHILT B L HEES D H
(BrowN, Pansuin and Forsartu®),

Schematic drawing illustrating the bordered L THhs, ChEDEHIZXS L, FBEELF —

pit pair of hardwood vessels. (the intercellular . - .
2 Gl = Te s BT 1
substance is indicated by solid black, the A AL T DR S ol BT R (simple

primary wall by cross-hatching) membrane) Th 5 :\ 25, F LT Phot. 137
B , P dF 159) —
(Brown, PansuiN and FoRrsarTu'®®) CREID L 51, LB 1At hic B E R

Ar—
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PFILIes 2w 74 70 AREELTRD LD E 7 Phot. 138 5 X 08 139 13, & 7 <& Y i OB HBED
BIROWMHRAR LOIBIEOBEEY RTDOTHAH, ARHEIRAL B~ EEEr b >TkD,
FEOETTII b S BEREEED 2 7 v 71 7 AHFIOREN & b THEECRD bRb,

HEDFENL, 20X hEFREOFMIEORKE L, ¥3'H 1 IS ERMIEF OB
DIBIED L 51 b = 2D X5 IelUERE S 7o, FIRIESEC b2 T— B bW 5 Hi—/
BEEETHH LW 2L THBY, ZOMAKBELTIZ Fig. 7 WRT X5 hEXROMEL —HL T
D, RFEBEMSNICHEEREER LD L 25, 2 ITFBIEOREICIL Phot. 137 iR\~ T
PENCBERD 2 7 v 74 TV AHEFIRES S b, Phot. 139 TR DX 572w 74 7Y A0
PRI EE TH Y, DX 7 7w 74 7V ADHFIRGELFURLI A D IS ORI DS 1 KIED
BELE—HT 5. T7bb, FLRBIEL Fig. 7 oEKRCRT X 5, MIAME L £om Ak
NI 1IREL2BRBEDEEZBNS, £ LT Phot. 135, 136 3 X 137 TiX, D X5k s w
74 TYVABMUDONEHEIC I OTECHKTA IR D LHEEIN, FTokdbifsDIzv74 7y
ATBRBECIIAD B, & AP Phot. 139 KR WTonbD I 2w 74 7Y ALNEBCRE D LN
B0, SEMNE 73 VO IEEL D L) SHEH OE 2 ~ 3FERmIDEON LD THD D
ENFE DT TAIEDN TS TR WD TR d A ) B BossHarp™ (3 Esche #f D& o M O E
BEOMRCE T, MlaEOREREIC SV THEL, EENEOFBIN I\ Tk ¥ Tt E» iR
Sh, Z0ECWHY 5 HERMGEY 308 1 RENER SIS EH/EL TV BRA2LARTh, Z0X)
R b D L Bbh o B 3IITFIBIRIC BT 5 T EROFLEROWTTH B, TTICH 1
FIOE 218 TikN 7o X 5 KIS h oo T BETH Y, 1 o0flaiEL 2 208
1REEPLERINT WS EHbR, B 1 RKECHERHEFIO 3 7w 74 7V LIINMEHT L >THEI
FTAINTE D, FEH1LETERSEN LT EHOFEIELBED LRIV

F o llbh e i & SR b KPEOERIYTH S x4 7 ¥ (Albizzia julibrissin Durazz), ¥ 4
# 5 (Gledits japonica Mia.), =y <= (Sophora japonica LiNN), A x=v T = (Maackia
amurensis Rupr. et Maxim var. Buergeri G. K. Scun), =7 # ¥+ (Robinia Pseudo-Acacia
Liny) OFMOBEEFIC DL T L DOFBEIE /RS TH 2 Z L EFERL TS,

LI EDBEER L O BED R, EEMNEOIBIRL F— L AL w0 X 578 KL 7e #—7x &
(simple membrane) TH2T, 1 ODOFIUHIEL 2 00F 1 RKEL2LBIRENTEY, H1KET
BED 7w 74 7V 0hPLMEREEY L OTEY, ThbD I 27974 7YV ARMESC IO
TEEINT WS, Tibhb, KR REFEOEFRMOFRIEOREE L FERC, =& X BIRGHCEF
ETHHRETH ST, SEMMTETOEILROFRIE L IR, SHEERM QS FRMIE & (B
& O S h 5 LEFARCY E BRSO FBIROME L —Th o &\ 25,

4. (REEI L UREHED ILAFE D g 50109100100

e BEMEEITIIE D I X B &, (REEIR L OB EILMEL S\ 238, £ ONIIEB L —BC AMkHE X
DA, REBEDRMHEL FE L B2 0L 0HROBEETH DT, FIENEHRKTHLA DL T
BETIEIRTH D, TREEEOIM AL DREFOREFFCH L TEMNL MY v 2R E 20k
#kTH 5 (Fig. 8), Phot. 140 (37540, Phot. 141 i1 1 X+ FHDLWFh b REFOEIR D
HEr RTOTHLH, MES IOBHAIBOBEIMORHERES Loy v ROIBARALNS,
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Phot. 141 Ti¥, BB OMHEE DML AT
I WA RDIRHE LT AFH ORBER (inner
! aperture) (32T D TILEED bRhic\\ T,
| ErsowEEREOSROBE OARE AT
_ | P, ZHEAEREDO AL LB X B LI VT Y
|
|
|

|
i
|
1
i L&)
|
|
|

/N B IR RSO r LTHERS B . & IR
N O oA OEBROFFI, SHERMREE OHE

2 RIS WTHIb R L AT L E (RIEE
D3I rw74 T IVAPFIOFRERT L HFER
IRz, .

| Phot. 142 453 0¢ 143 (37 7B L0 s X7 5

Fig. 8 [REEMHOFRETOEIL ) OBKR  HOEEOEIHOFRILOFEOMEL 7T
SRR, AR 1 AR R &L HE B, ChE Phot. 140 10K

(BrowN, PansuiN and ForsaiTa'®®)
Schematic drawing illustrating the bordered 141 IZRTEILR ORI B2 ThH Sl

e Ttcas v st e e BT S £
primary wall by cross-hatching) 5%, Phot. 142 X8 143 i2 X% &, FLBIE
(Browx, Pansii and Forsarrash). SRR D FUER IS 2 4 < FBk7 H—Te
HHEE DN %o IRERH FEET ST, REFHEHCEIBOSEBEL TH 312 0b b,
RO RIS EER M CEE DO T L T2 Bl 2 TH D L\ 5 2 eV T& B, ZLTER, 292
DM ERIC BFLBOS 2T LT % & A b s R oFLEIRIC oW Th, chef Rkkiei—7
FERGEA RS bhico Tiebb, Fig. 8 OBRRICRT L ) i MRS hics & ke b
TTRIAR I RBEDOHFC B TS FAEETH B0, RIERH T13 -z DFLRIBEIL BT B S i i—
KRS TH D05, SHENHHCEE OBILBOFLBIED X 5 TR OEIRRIER U - THOE L5 X
5 TR Lo THBIBED —IBA FURLH B8 L, ZThIChEoCRM i OIEE BRI E L\ E R p 42
LB i) &5 BBGITE DT, RO OM\EL 21 OFBIRO I I\ TR T TERC X o
TIbhbdTHA S o THIXEIESM CIISRE LMD 2 5 Y, KEHEOTEIEL L TEFOET
CEOTThbhs LHEEINE D, EHF, KEER X OKMHED RENIEER 3 X O REEaE 8@
BEIZDL ) R~ ETI O TCHAEORHMERT LN TEDL LD EEFELTIVDTIERLAH S D
Phot. 144 108 145 1377 7 ¥~ 7 A <HOZEIHOL 7 v HFEETHOT, Phot. 144 (3K
D, Phot. 145 XMHERIGER OFLBIROREER RT b D L HE S5 o HRBEMEITFE ™ DR
CEBE, 7HN7 Y= 70 <bHIIRHER R T 5 08 b e FIREEM O 5 b TRIFEBE b D &
HAbNTWBDTHDH, FOFLRIEI MO IRFER O (GEEE ORI & Ak —cBEETh>T, £
OFRECIRBRNCHR £ h i\ 5 8 B IRGEE 2% 1 KIED 1 7w 7 4 7y A HFOREN FEE T
REND. Thebb, AREORENE—TRIEETHS LW R bR B L, HEE DTt 7+
TR 727N BELDEERMORFCNERETHDEELILN, 20X ki—RETH
% &\ 5 RO, KOHEHFEMIAOFBEROMEY b & CREMM O VW2 X 5.
LI EDBEE R L OEEOHR, EH R L ORBHEOIRIE RIS ¥ M—eEiiETchoT, BT
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SAMEEIC R S D 15 7 d IR L 78

5. SHEREROILIEED L 150 165160

SHBSAIIFLH DO TR/ E < 2o BB T 5 2%, SHETEHIRI AR & BEL Tu 5 ILRUR it
EEIHOTE LT 510, Phot. 146 (3775410, Phot. 147 11 3 X7 3 MO+ h FhyBHOIRS
DI DTG I DI 5 2 d b D L HES NS . Febb o b DFEA S, I
(S X ORI LB RS L R — RS TH 5 = L BB BB . i L, ThbD
FE IR Lo TICHTA ShTL B0, MIBNEHIHERL T1 5 L0 L Rbh,
27w 74 7Y ARHERRED BRI

LIHN, IO RIBIRCE TS T 7w 74 7Y APFIORIEC DL TIR, BIEEE D OiFEERIC
BT b AL MFF™ OPFEIC DTS AIC Sz (Phot. 148 (RIFHRE)). Phot. 148 (3
7+ A OMBIERE A BIEDI v 7 = v WS LIKEOL 7 ) H FETH T, SHHRAML L HE
OHEOLEIR O EA T DL HES DA, TSI (unilaterally compound
pitting) TH>T, FLBUC (X5 AN D FLE T O LIFIATRD BB o
 E SR B B I . O RID T FLETEO RS S ¥ 12, R—EETH D,

Ll D BERHRN b, ST L M0 Ml DRI HET 5 FUBIR B~ s TH o T, 3%
L0 ] TR NTIR L 78, REEE L RSO FIEOREL £ AL Th 5,

BS5E  E 9

FECRECTEDNW R TR TELEROLE) TH S,

1. SHEEMH O (REE OFBIEO S Y U 7Y 3 L OB AR oW THREL &R, Koz
BN Y N Sy Al

1) LB, ROFERGThbb h—A 2k, ThEBEIESHGTT bbb r LI
, MET RS HEE o Tw B,

2) b= AR 1 OONMHIEHE & T O S i 2 DD 1 KIER X2 0 1 KIKOKH % &
BOTEERINIH 2 KIEERFE Db, FLIARETIEI 2e 74 7Yz Wb s @ HREEE
L0 2 RGIEEFE T3 5 TS (R T S E o REDF @ e iy & >—EJ5 W, A
FBTHHROPEFD) b 2oTEH,2hbD 7074 7Y ARINMEDT LI OTRECGEIRT WS,

3) () A TIIHIAHEEFEE L, () =40, k= A A0 1 RS LELRD
FREBRFE B HEPRCHEI L 7B 1€ 600~1,000 A BEQER I 7w 71 7Y 1L, TRICRELTHLE
THERE 200 A FREOTHER s 7074 7V pbind, ZhHOER, JFERTI 7074 7V
DOIICZ T EMSAFET D . () v w0 T EMR—RICEMEE TIL, o7 M1 bHEIMOMR
HWERHDOREL B0 ) 2REOKRE I TUbPIHIEETH 52, MHBCEFCETT 2T Licri>TT
ERIN 7D DL TS 0D,

2. EIZEEIH OSHEVRITI & (FEEE L O OFRIEOREY v 77V AREHT DWW TS L /RO =
EMEIBL T T,

1) SHEZEAN & (R & DROERILBOT I X IR O FUBIRITH—/ R THhH D, flufiiEg e 5
1FBEL 2 DRI E M AEMIC LD THTA SR T 52, EFEREMCRED bh s T EMIXFEELR



— 8 — HERBEIPITRRE 45 104 5
s

2) SHHGEEE L REE & OMOBEFRC OFRIEL, CEFOBEIROABIELRA UL F—1r 2 <
AT LREGFEND D, A TEME TS I 7074 TIARBILLBELTE ) WbPLEIETHS .
3. IREENH ORI OFHE R O FLRIE D&% L 7 v AN DWW TIEE L 7ok —RAR D = & 23H B2
7ot

1) B, (B, ARMGE, S R E R b o 2 h b o EFEmuk o FURIRE,
F—AAE=ATD L5 KA BT THO T, 1 ooMaliE: 2 005 1 KL 2 LRI E
RTHED, BIKETEI 2074 79 L2 bd s EEREEY L OTHD, CABDI 279747
AMIMERT EOTAH IR TS £ LT, A o SHHETML & (GEE & o oFREO i & [/
—Thb-

2) FHAITIIATHO LS REEDOLL LR IN T BTk WTS, FUBIRII B —T i
ThHHhb, ZOX5 InFRIED B—7c RS IA SN OFUBIEORBIARE L\ 5 Z L 23 TE 5,

KL TN TORM OB IS & OFIH 0 IERE A 7o T KM Ol O MG B L T, EF ey
T BERC LD THFSE L lef R D\ R BER OB ELMELY & 0 £ 2D hb DTH D03, MR
F0 XBMEHTC X > CHHEEMCHEE Sh QW e B EHRC TR LERE L, SHRELLEHMBAT N
2ok H B R H DIRICTER T B0 &, Kb OISR OIS B3 2 MR L IR Re Lo,

AFET R T, BFEMEC X A2REH 7L 5 — b OERFRO KSR V7 Y AEIIC DT
5DTHY, LbARMOFMAEDOIHIFRLICONTS 2, 3DHET OWTRIERE TR L L EDT
B, SEOMBIZREVNE VLS, LirLikdb, 20 X5 h#iErSHo 2 OFE DU OEE
Aeieh, ILEARMOFIMEOHEHERIHO—E it bIXEELINDO I LV TH S

FEHEDLOWED bbb AHAL TN THOIDOTIHRS , SHRITRER 7 L 7 — MERIE L U GEBEIT
EEEAL, MEOHE OMEZESCHMRORPCEET 2 Thb,



At OFIA _EORFTREHT & 70> T B KM OFEREEL, A2 BT 2 MU E & X 0K o e
BRTDLDTHD0, Iehi 3 S K Rs 328« offiffan % fe TR oG L >TKE
HEESTLH0LEILND . TP LIC—RITIR 2 ER L Bt s AR b ofliulE o ik B4
BN, EIAM OFH L RUROIEHEL 705 D TH Do 5% TIEAM OIS BT 5 Brt
2, FOBEFEOHMC IO TREAL W RIBCHDe & AN, BFEMEE L 5 B/
FEREOHHIC LT, 4% TRATH OEROBMENE Y EFCWRLL THLMCTHZ L TED
X5t

Z O N BFEMEBEN L BEC Lo, AMOMIEOBEN I EFEEIH LML, KM OFIAE
DEBERIHRA O LD D Z 22 HNE LT, BEREMICHhI > TTORHEREID 5 bAD 3>0H
H, $7cbb (1) $t¥EEMoMmdRoREofE, () $IEEMREE D « ARG, QD 3%
B, RESTTEHOIBIEOREC ST E Y FLDbDTHD,

KO RELBERTHERDEED THS,

I sHHEHEMOMBRERCEEOSEE

1. REEOMIEOMSECED I 7v 74 7V A DFF%, LTV 7V 3ROV TEHEL
TR,

1) BEEOYEMeT (REERELS ) MR IoTREEE Sh T g0 EET S 2 L,
BT 2 JIROIRS X O O RIS o T LEREL 7.

FThbbP LAETIE, 27074 79V 2RVHPLBERBEL L OTED, H2RKEDHN, NHE
Tz w74 7V ARKEFORIMFEICH L TRIFEA (70~80°) ofFIEAR > THFIL T
T, WhPLHEEHEY SO TED, BT 2 v 74 7 Y AMIRES OBEF A 5 U T Hik
WEieHFI R (10~30°) 2325 T\b. 7w 74 TV ADEFERFBETELRL, HETL
DRV, PIETIREL BV SHICHEE LOZ AT ONTRS &, 358 2 KBTI
WhLEPEERHED 7 v 7 4 TV AnEABORHEREY AR L TREL, Siktd—T285%
Lo T30, FHFRETIRVHP 5 FREEE oTw b KCHETER, KEFOEUMHRCHL T
gacElAE b > THFILTw b s 2o 74 7Y, EHMAE LTXZO XS RPFEAR R
26, ARAOMLTHEREL, Sl f—T5HF % L >T 54, BT Z 0 X5 eI CaH
Tl & DI HAET % L EILBO O REHEAOFB A OREDOH ML, RED I 7974 7 ) A HF]O
EHFRLIBE-HL T 5. BEC, RETRVWbPIEEEBED s 2w 74 7Y A2, IBRAOHT
THABRRL TS UA—T50TH5H, OB IFADATTE OFTHALZBIEL T \»
%o To EHHZEMN & ORI S 2 LB DM v v DRFLBHE DT\ Tk, RIffC s 7 =
74 7V A MEFIL T %,

2) H2RPACET D Z 2 7 ORATHECTOVTIL, PhRE IS O ERR T2 L 2 bIT, &
LIREDRBEFRE G TibbE 2 KEDH, fk IvHOFEITh ThREA, RETHRO
27074 7YAHFIER DT 2 F0bIe B, HBALHEN, FiodEDbNEANOFERIC BT
i, 27w 74 7V AREOHFIEAR AT EDOHR T, DWIRIEE OFETHRIMIET 5 1CE
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52 IFNHEET D, L TH, B LU, HOEBHTIIED 3 7w 74 7V AHFIOFETHRLZE
JLTHD, ERHEILE 2 REROREFTHS.

2. SHUEMIAOMIAEORER T 2 2 v 7 4 TV ADOPFIE, L LT 7Y B DOWTH
B2 T i, .

) EIRBERED I 7274 7Y TWbhO 5 EREEEY 2o T3 2 EHEEFEL .

2) # 2 REBEIHIOBETGF T L TR 40° 0 2 2w 7 4 7y L O FIEEY L SBEEBoFEET S &
U5 B BAMEE I RS R A IR T S & & b, DR OMICHAICHIIEO RGP g T 3 7
w74 7 IAEFR b OEE, XU 2w 74 VAT HNCRENCIEBEOFET A Z L2 AVH
Lo

3. 77# (compression wood) DIFEEDMIURDOREE, It D 7w 74 TV A DHPFIEREL
LTV 7 3 REHC DWW TBIEEL 1ok R,

1) 81 KR L O 2 KIESBT S5 3 2w 74 7 Y A OFFIRER TAL L, RO Se Bke:
IR A FEE L. Thbb, F1IRFEIZDO I 7e 74 7Y ARPEEHREEL L OTEY, H2
KW ED 3 7w 7 4 7Y ARREEORMA R L TRIFEBOHFIEAL O T2 58 L, i
(& By 3o TUERRCHFIL COARB L 62T nb, 7 7 H O RER ORIl 44 ot
Ko XFEOFFNE, H2KEABD I 7w 7 4 7Y AGFIOEFFE—FHL T35,

2) TIHOREECS, HorBEOSERM CRERHOREFEOHRAELRALL, TOA—2yHFAF
CHRERE (RIS O 3 RIEOFET B - e x AWl L 7.

I HEBMRETOSIRKREE

1. SHEMMHREZT O 1 FRERSE R v 7Y b8 X OB REHT O W T LcksE, ROz kA8
Liisotes

1) o AIREGET 3 2 O IEMM O EH OB EE oG L LT, REFDL -2y %1 Pk
L OEAROMHERECHFET Do

2) A RREEEE D 2O MM OMBEOIF L LT, A—8ECERBNCHFETS.

3) A RREEEL, REFOL — 2 v ¥ FRIOCEIKOMHETNZ K55 74 77y LR TR HEE
&, TG EH LIcnbd s 1 FIRER L2 IR EhTE D, £0 5 bl 1 RREROSH
BECIIELWAS Y F0h 5. Tl FRBEOKE ZOWTUL, A—HEATLRE AT Y FR
HBHH, &7 FBICAFWHCOWTFRIL /SR, TOERL 0.04~0.28 4, B XIT 0.02~0.20
Tdhote

4) [REFEOMIARORG L bik, A FREERIS 2 KL D BRI, LrbZoME»N S
RE2RWERILD L) ED, 3L Le/ M hENiE O AL EFT 5,

2. SFEEN 29 B 55 B0 OWT, L7 U SR L oT 1 RREBEOET Y FN, FoSRE
w{ER LTz EOREE, KO Z &ALk

1) SHEEEIH OREE I 1 RIREGEDFAET DHFEEL LA E WS S 21, SRR E L T
OFEEMIE S 32T\ 5,

2) (REEC A RREEEDSFET D Lk W5 2 ki, Pinus BERERGCTIEESM OB
(genus) DIFHLInD>T\ 5%,
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(Résumé)

The physical and mechanical properties of wood, which bring good or bad results
on wood technological methods, result from the chemical components and the structure
of wood, especially the cell wall structure of it. The study on the cell wall structure
of wood gives us the basic knowledge on which the immense field of wood technology is
based. Numerous photomicrographs of wood sections and of isolated wood fibers obtained
by using ordinary light and polarized light as well as X-ray investigations, have led to
much fundamental knowledge concerning the cell wall structure of wood. Recently, the
electron microscope has made possible the direct observation of the more minute struec-
tural elements. Thus, the submicroscopic cellulose fibrils (i. e. microfibrils) of which
the wood cell wall is supposed to be formed, can be observed with the electron micro-
scope.

In this article, the authors’ views on the cell wall structure of wood obtained by
the electron microscopic investigation in the past few years are summarized.

The extent to which the observations with the electron microscope are capable of
recording the minute structure in the cell wall of wood is determined by the technique
used in making the preparations and by the resolving power of the electron microscope.
Thus, the results of this investigation depended on the preparation of surface replica
mainly, and of thin section ((1) replica technique: two-step method (ethylmetacrylate-
carbon (or Al), Cr-shadowed) and one-step method (collodion, Cr-shadowed), 2) thin
sectioning technique: Kusuipa’s method (the original glass knife and the new model
sliding microtome)). The specimens were observed in the Shimazu C. Type Electron
Microscope of 50 KV.

I. The cell wall structure of softwood

1. On the microfibrillar orientation in the cell wall layer of tracheidst® 152356

1) It was demonstrated that the cell wall of the mature tracheid consisted of
the same walls and layers as presumed under the microscopic investigations by ordinary
or polarized light. In other words, in the primary wall the chief microfibrillar orientation
was approximately transverse to the longitudinal tracheid axis, and the microfibrils
showed the so-called *‘net-work ’ structure (Phots. 4, 5 and 6). The microfibrillar
orientation in either of the outer or the inner layer of the secondary wall was at a large

angle (about 70~80°) to the longitudinal tracheid axis, and the structure of this



— 9 — PRERBEIE RS 4104 5

microfibrillar orientation was named the °flat-helix’’ structure (Phots. 7, 8(S.),
9(S1), 12, 13 and 14). In the central layer of the secondary wall the microfibrillar
orientation was relatively steep (about 10~30°) to the longitudinal tracheid axis and
formed a helix around it (Phots. 8(S:), 9(S:), 10 and 11). In the secondary wall, the
microfibrills had a higher parallelity of their own arrangement in the central than in
the outer layer, but they were a little dispersed in the inner layer.

In the part of the bordered pit of the secondary wall, the microfibrillar orientation
presented the so-called *‘ circular ’’ structure in the outer layer, and it curved around the
inner aperture of the bordered pit having a steep-helix structure in the central layer,
and a flat-helix structure in the inner layer (Phots. 15, 16, 17, 18 , 19, 20, 21, 22, 23
and 25).

2) The veering structure in the secondary wall was shown. In the secondary wall,
the outer layer, as well as the central or the inner layer, consisted individually of some
lamellae having almost the same microfibrillar orientation to the longitudinal tracheid
axis and the same running direction of it (Phots. 28, 29, 30, 37, 38 and 40). Between
the inner layer and the central layer as between the outer layer and the central layer,
there were some lamellae in which the microfibrillar orientation to the longitudinal
tracheid axis veered step by step and turned its running direction finally (Phots. 31,
32, 33, 34, 35 and 41). The central layer was the thickest layer in the secondary wall
(Phot. 39).

3) The tertiary wall (the so-called ‘“wart-like’’ structure) was shown as the peculiar
structure in the inner surface and the outer surface of the pit border of tracheids wall
(Phots. 42, 43 and 44).

4) A model of the microfibrillar orientation in the primary wall, the secondary wall
and the tertiary wall of tracheids are given in Fig. 3 (cf. Table 1).

2. On the microfibrillar orientation in the cell wall layer of ray parenchymassh 1000

It was demonstrated that the cell wall of ray parenchymas consisted of the primary
and the secondary wall. Inthe primary wall the microfibrills were interwoven to form
a net-work (Phot. 45). In the secondary wall, there were the three layers having
different microfibrillar orientation to the longitudinal ray parenchyma axis, that is, the
first layer the microfibrillar orientation was relatively steep (about 40°) to the longitu-
dinal ray cell axis (Phots. 46 and 49(a)), in the second one parallel to the longitudinal
ray cell axis (Phots. 47, 48 and 49(b)), and in the third one the microfibrills presented
the so-called ‘‘net-work ’’ structure (Phots. 54(S) and 55).

3. On the microfibrillar orientation in the cell wall layer of compression wood
tracheids®V11®

1) It was shown that the cell wall of compression wood tracheids consisted of the
primary wall and the secondary wall as presumed in the optical investigation. In the
primary wall the chief microfibrillar orientation was approximately transverse to the
longitudinal tracheid axis, and it had the so-called ‘ net-work *’ structure (Phots. 56 and
57). In the outer layer of the secondary wall the microfibrillar orientation was at a
large angle to the longitudinal tracheid axis (Phot. 58). In the inner layer of the
secondary wall the microfibrillar orientation was relatively steep (about 40°) to the
longitudinal tracheid axis (Phot..59) and was paralell to the running direction of the

spiral crak which made a special feature in the cell wall of compression wood tracheids.
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2) The tertiary wall (the so-called ¢ wart-like ’’ structure) was shown in the inner

surface of the tracheid wall of the wood of some species (Phot. 60).

II. The wart-like structure of softwood tracheids

1. On the presence and the structural features of the wart-like structure!'®!2h1
123 125y .

1) The wart-like structure was demonstrated as the peculiar (characteristic)
structure in the softwood of some species in the inner surface of the tracheid wall
neighbouring the lumen and in the outer surface of the pit-border of tracheids (Phots.
42, 43, 44, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 81 and 82).

2) The presence of the wart-like structure in softwood tracheids was shown as
evidence in the softwood of some species.

3) The so-called * wart ’’ of the wart-like structure was found to be a small mound
standing out on a thin non-fibrillar layer that covered the inner layer of the secondary
wall of tracheids and the outer layer of the secondary wall in the part of the pit-border
(Phots. 62, 63, 64, 65, 66, 67, 68, 69 and 70). The diameter, the height, and the distri-
buting development of the warts had apparent variation as the diameter was about
0.04~0.28 #, and the height about 0.02~0.20 # for the samples of Chamaecyparis obtusa
and Cryptomeria japonica.

4) It was presumed that the wart-like structure layer was separated easily from
the nighbouring layer (the inner layer of the secondary wall or the outer layer of the
secondary wall in the part of the pit border) (Phots. 64, 65, 66, 79 and 80), and that
this layer was distinguished from the inner layer (the outer layer in the part of the pit-
borders) of the secondary wall as shown in Phot. 82. Accordingly, this structure has
been assumed to be the tertiary wall of the softwood tracheids.

2. On the role of the wart-like structure for the identification of softwood (cf. Table
2)tEh1En 130

1) The presence of the wart-like structure in softwood tracheids was found to be
one of the features about every individual genus except Pinus genus.

2) (1) Families and genera which had the wart-like structure were those such as
Ginkgoaceae (Ginkgo), Araucariaceae (Arvaucavia, Agathis), Sciadopitaceae (Sciadopitys),
Taxodiaceae (Cryptomeria, Cunninghamia, Taxodium, Sequoia, Glyptostrobusand Taiwania),
Cupressaceae (Chamaecyparis, Thuja, Thujopsis, Juniperus, Libocedrus and Cupressus),
and 5 genera in Pinaceae (Abies, Tsuga, Cedrus, Keteleeria and Diploxylon subgenus of
Pinus). (2) Those in which the wart-like structure disappeared were such as Taxaceae
(Taxus, Torreya and Cephalotaxus), Podocarpaceae (Podocavpus), and 5 genera in

Pinaceae (Pseudotsuga, Picea, Larix, Pseudolarix and Haploxylon subgenus of Pinus).

III. The pit membrane structure of softwood and hardwood

1. On the pit membrane structure of the bordered pit in softwood tracheids!*!!
149)150)

1) The pit membrane consisted of a torus and a margo (the part surrounding the
torus in the pit membrane) (Phots. 84 and 85).

2) The torus consisted of one intercellular layer, two primary walls and two

secondary thickened layers. In the primary wall the microfibrils were interwoven to



— 98— MRS ERE 5 10455

form a net-work (Phots. 87 (P), 88 (P) and 89), and in the secondary thickened layer
the microfibrillar orientation showed the so-called ‘‘parallel’” structure (the flat
orientation to the longitudinal tracheid axis at the central part of it and the circular
orientation at the marginal part of it) (Phots. 86, 87 (S) and 88 (S)). And the microfibrils
were embedded with non-cellulosic substances.

3) (a) The margo had not the intercellular layer.

(b) The margo consisted of the aggregated microfibrils (diameter 600~1,000 A)
which arranged radially from the primary wall of the torus to the pit annulus, and of
the unaggregated microfibrils (diameter about 200 A) which crossed with the aggregated
microfibrils. There were pores in the margo (Phots. 90, 91 (M), 92 (M), 93 and 94).

(c) Inthe earlywood tracheids the margo displayed the coarse fibril-system (named
the ‘‘ coarse structure’’), and in the latewood tracheids had the dense fibril-system
(named the ‘“ dense structure’’) (Phots. 95, 96, 99, 100, 101, 107, 108, 109, 112, 113, 115,
116 and 117).

2. On the pit membrane structure of the half bordered—the simple—and the bor-
dered pit pairs in the softwood ray cells!®® 61162

1) The pit membrane of the half bordered—and the simple pit pairs between ray

.

parenchymas and tracheids displayed the ‘‘ simple membrane ’* structure, which were
formed of the middle lamellae and the adjacent primary walls and embedded with non-
cellulosic substances (Phots. 119, 120, 121, 122, 123, 125, 126 and 127).

2) The pit membrane of the bordered pit between ray tracheids and tracheids
consisted of a torus and a margo as shown in the case of the pit membrane of a bor-
dered pit of the softwood tracheids, and the margo had the so-called ‘‘ dense structure”’
(Phots. 128, 129, 130 and 131).

3. On the pit membrane structure of the hardwood!s0 165166167

1) The pit membranes of the bordered—, the half bordered—and the simple pit
pairs (f. i. intervessel, intertracheal, vessel to tracheid, vessel to ray parenchyma cell

‘

etc. pits) were shown as the ‘‘ simiple membrane’’ structure, which made up the middle
lamellae and the adjacent primary walls, and were embedded with non-cellulosic sub-
stances (Phots. 133, 135, 136, 137, 139, 142, 143, 144, 145, 146, 147 and 148).

2) In the wood of Trochodendvon aralioides var. longifolium Maxim. that is formed

¢ ’

of only tracheids, the pit membrane displayed also the ‘‘simple membrane >’ structure.
And, thus, it was concluded that the ‘‘ simple membrane >’ structure of the pit mem-

brane in hardwood was one of the submicroscopic features in hardwood.

The authors are indebted to Dr. H. H. Bossuarp (Laboratrium fiir Holzuntersuchung,
Eidgendssiche Technischen Hochschule, Ziirich), Dr. A. Frey-Wyssrtine (Pflanzenphysi-
ologisches Institut, Eidgenossiche Technischen Hochschule, Ziirich), Dr. W. LiEsE (Forst-
botanisches Institut, Universitit Freiburg) and Dr. A. B. Warpropr (Division of Forest

Products, C. S. I. R. O. Melbourne) for their helpful advice during these investigations.
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BEp:HEE (Explanation of plate)

Phot. 1: =¥ (Cryptomeria japonica D.DoN) MDIRED I 7w F —2a8FDOLV 7Y B ERE; F
FCEE ORI g OffE Y R T (REEORMA R $ ).

Cryptomeria japonica. Tangential longitudinal surface (replica-method) of an
earlywood tracheid showing the amorphous structure of the intercellular layer (Tracheid
axis )

Phot. 2: 75~ Y (Pinus densiflora S. et Z.) HOHOZEIHE O L 7V H EHE ; FMEEG D
FuaMiE oS R (8 Sy ixiifaliE o —Mrfrh THb I THON 2 KBRS =) (K
EEORMFTH ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the intercellular layer and a part of the outer layer in the secondary
wall (S)) (Tracheid axis$)

Phot. 3: Z¥HDOKRAD I 7w r—2EIFDOL 7V HEE; 4 EORMEEYE OBEA TS OB
B BRI oS (XED %RT

Cryptomeria japonica. Transverse surface (replica-method) of four latewood tracheids
showing the amorphous structure of the intercellular layer (X).

Phot. 4: = V=Y (Picea jezoensis Carr.) MOWEHD 3 7 v + — 28DV 7Y B ERE; FEHK
HEOH 1 KEOREE RT (REFOREAR Y ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the primary wall (Tracheid axis$)

Phot. 5: =V~ YHOHED : 7w b —2 8OV 7V B FH; BEHEEOH I KAERSIOEDE
CELOTERET A 2 KEAE (S) ofidErRT (REFOEMAR ),

Picea jezoemsis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the primary wall and a part of the outer layer in the secondary
wall (S;) (Tracheid axis$)

Phot. 6: 7A=Y MDA T =4 FR_ATDL TV HEE; B RESOSE 1 KEOHEY 7T (K
EEOREAT ).

Pinus densiflova. Surface (replica-method) of an earlywood tracheid taken from
““ sulphate pulp ’’ showing the net-work (woven) structure of the primary wall (Tracheid
axis$)

Phot. 7: = V=Y HORED : 7w b —2@FDO V7Y 2 GHE; MMKEEOK 2 RIENE O E
R~ (REEORMAM ). .

Picea jezoensis. Tangential longitudinal surface (replica-method) of a latewood
tracheid showing the microfibrillar orientation in the outer layer of the secondary wall
(Tracheid axis?)

Phot. 8: A ¥+ OIEH OFEIFMDO L 7" W HEE; BMIGEE DN 2 KIEDHIE (S1) & dkF (S) o
Wiy AR RS (EFOREMTTR $ ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the outer layer (S,) and the central
layer (S:) of the secondary wall (Tracheid axis$) ) )

Phot. 9: = V= YHDOHRED s 27w b —2FDL 7Y D EE,; BMREEDE 2 KENE (S) &
Mg (S.) oiEr RRCRT (REFOREFAR ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood



—100— MERGBITERE 5 10455

tracheid showing the microfibrillar orientation in the outer layer (S:) and the central

layer (S.) of the secondary wall (Tracheid axis})

Phot. 10: A HOWED I 7 v r—28FDV T Y BERE; BMIKESOH 2 KIEhEOiGEL R
T (REEoEMEMHEH $)-

Cryptomeria japonica. Tangential longitudinal surface (replica-method) of a latewood
tracheid showing the microfibrillar orientation of the central layer in the secondary wall
(Tracheid axis$)

Phot. 11: = V<Y IfORED I 7 v F —aBIFOL 7YV B HEHE; KM REEOH 2 KRGO
R (REEOREBFE ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of a latewood
tracheid showing the microfibrillar orientation in the central layer of the secondary
wall (Tracheid axis$)

Phot. 12: = V<~ YHOMERD s 7w b —28F OV 7 YV 2 FH; FMREEOHE 2 JIEABOME
Rt (REFEORMGH ).

Picea jezoemsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
(Tracheid axis$)

Phot. 13: = V= YHDIRED I 7w r—2EHFDOLT Y HFEE; TMEGEZFOE 2 KERNEO K%
T (REEORMA T ).

Picea jezoemsis. Tangential longitudinal surface (replica-method) of a latewood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
(Tracheid axis$)

Phot. 14: =V~ YHORED I 7w r —2 GOV 7Y HHEE; FHEBEOH 2 KIEABORE
Ry (REEORESR $ ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
(Tracheid axis$)

Phot. 15: = V'~ Y HOFEH OZEAR OV 7 V) B HEH;  FHREE OB OMRERE GURECHE
THH) OfiEEk AT (REEOREMGTM ),

Picea jezoenmsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the circular microfibrillar orientation in the outer surface of a pit
border (Tracheid axis$)

Phot. 16: = V'~ Y HOIEH OBFAR DOV 7V B EH ;B RGO BB OFERE O #iE s mﬁ’
(rEEOREAM 3 ).

Picea jezoensis. Radial longitudinal surface (replica-method) of a latewood tracheid
showing the same structure as shown in Phot. 15 (Tracheid axis$)

Phot. 17: = 7 5%~ v (Thuja orientalis L.) $OkEE OETEE F 48 ; EHREETOBEIR O
HRER L0 CGF 2 RIEAVE) ofgdmT (REFOREGR $).

Thuja ovientalis. Radial longitudinal section (section-method) of an earlywood
tracheid showing the microfibrillar orientation in the outer layer of the secondary wall
at the part of the bordered pit (Tracheid axis$)

Phot. 18: = V= YHDIEEHD I 7w F —2 g FDv 7V H'EH; FMEESOEILRE X 078
W BHE 2 RIEAE (S0 7eb o (S:) Ofidr Ry (REFOEESM )
Picea jezoemsis. Radial longitudinal surface (replica-method) of an earlywood

tracheid showing the microfibrillar orientation in the outer layer (S:) and the central
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layer (S:) of the secondary wall at the part of the bordered pit (Tracheid axis$)

Phot. 19: = V= YHDOIEED : 7w b 2ROV 7Y 2 EHE; BN REFDOEILES L I
WISV B 2 RIESME (SO b ochRE (So) DfiExRT (REFORMAMID-

Picea jezoznsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the same structure as shown in Phot. 18 (Tracheid axis})

Phot. 20: 7 H~YMHOIEHD I 7w F — 28 FDr 7V HEE,; HEWREFTOEIRBIRCIKITSE
2 KEHEOREY RT (REFORETH®E)-

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the spindle-shaped microfibrillar orientation in the central layer of
the secondary wall at the part of the bordered pit (Tracheid axis$)

Phot. 21: 2FHDIEHD s 7 v + —2 G FO V7V #EH; HENREFTOEIRITCRIT 25 2 K
BErhEOBEY RT (R LT A RREE, S 34 2 KERBOMEY R HUREFORETHM $ Do

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the same structure as shown in Phot. 20 (Note; T-the wart-like
structure, Ss;-the inner layer of the secondary wall) (Tracheid axis$)

Phot. 22: = Y~ YHOEFD S 7w t —agIHO V7V 2FH; FHREFOEILBITC BT 25
2 KIEREORNEY R~ T (REFORETHM ).

Picea jezoemsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the same structure as shown in Phot. 20 (Tracheid axis})

Phot. 23: = V<Y HDIEHD I 7w r —28FDOVv 7Y HEHE; FMEREFOBEF L OF RO A
TR ZH 2 KEREORERL RT (REFORMAM ).

Picea jezoemsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
at the part of the bordered pit (Tracheid axis$ )

Phot. 24: 7H < YHDIEAD s 7 v b — 284DV 7 Y HEE;  FHKEE OB ET
CRTHL— 2y A FOREE (FRIES 2RT (REFOREAME)-

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the wart-like structure in the tertiary wall (Tracheid axis )

Phot. 25: AF¥HOMEED s 7w F —2GHDV 7Y 3 EHE; FEHREFOHEIMOIKA QLR
CH T, = AV A FO A EREEE (T) AEARTEbRE 2 KIEREOMELRT (REHD
RO

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
presented by stripping off the wart-like structure (T) (Tracheid axis{)

Phot. 26: = V<~ YHDIEHD 1 7w + — 28DV 7V G ; FHHZRMIEE ORI LB RO 2T
B LT 5 B EE OB OB A AL 51T 58 2 KERBOM SR RT (REFOREFR ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
at the part o;f the half-bordered pit contacting with a ray parenchyma (Tracheid axis{ ).
Phot. 27: =V~ Y HOIEHD S 70— 2 GOV 7 ) 9 FH;  SHHIWI: ORI LB %

T L T B BEMHREE O BILR O A R BT 58 2 JTEAR (Ss) XU Eo—HrErnhn T
bhichE (S) oftir mT (REEOEEMSEH ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer (S;), and in the

central layer (S:) presented by stripping off the inner layer, of the secondary wall at
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the same part as shown in Phot. 26 (Tracheid axis$)

Phot. 28: = V'~ YMDIEAD I 7w b —BIF OV 7 VD EE; HFHEEEOL -2y %1 FOF
2 KIEAIE (S:) OffEs L ONEO—Br RN L CHbhicBE (a) ofigeRT (REFOE
LS

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer (S;) and in a layer
(a) presented by stripping off the inner layer, of the secondary wall (Tracheid axis$)
Phot. 29: =V~ YHDIEHD I 27w b —2HFDOLV 7V BERE;  HEMKREZOL— 2y F A VO

2 KIEARE (S) ORGSR LONBEO—H1HEREL CGlbh g (2) ofiEyRT (REF0R
AR ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the same structure as shown in Phot. 28 (Tracheid axis$)

Phot. 30: = V= YHOWED I 2 v b —28FDV 7V D EE; FEMGEZTOE 2 RIEANE (S;) o>
Rt L OPESRBE IR L Tl iclfE (So) oRfitd RT (REFOREMAE ),

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer (S;) and the central
layer (S.) presented by stripping off the inner layer, of the secondary wall (Tracheid
axis})

Phot. 31: = V'~ YHOIEHD s 2 v + —28IF DV 7Y B HEE; FHESOHE 2 KIEANE (S;) @
Wi, PESEPN T bh b 58 (3) OREER LS HIEh BN (a) OEBER IR X oTH
bhicHE (S) OfiER/RT (RETORESY ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer (S:), one layer (a)
and the central layer (S.) presented by stripping off the inner layer, of the secondary
wall (Tracheid axis}) ’

Phot. 32: = V<= YHDIEED I 7 v b —2 GOV 7V HEE; EMEEZTOE 2 KIERRE (S:) o
BER IUCHBENEBEN IR L CHlbh e 2 20EE (ak kb)) D& RT (REEOEETHFML)-

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer (S;) and two layers
(a and b) presented by stripping off the inner layer, of the secondary wall (Tracheid
axis$) .

Phot. 33: = V< YMDIEED I 7 v b —2BFDOVv 7V HEE; FEHMFEEEOSE 2 KEAE ORI
(So) BIUCHEIFREFEEL CHbhic 4 ooE S (2, b, ¢ KXt d) 23T (REFEOE
BAE Y ).

Picea jezoemsis. Redial longitudinal surface (replica-method) of an earlywood
tracheidr showing the microfibrillar orientation in the inner layer (Ss;) and four layers
(a, b, ¢ and d) presented by stripping off the inner layer, of the secondary wall
(Tracheid axis$) )

Phot. 34: =Y ~YMHDEHD I 7 v b —2 R DV 7Y BEH; EMREEOHE 2 KIENE (S ©
B X ONERES N CHbRE: § 72w 7 4 7Y A OFFIEAENEREL L g e T (RREE0E
BAm ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the veering structure from the inner layer (S;) to the central layer
(S:) in the secondary wall (Tracheid axis$ )

Phot. 35: TH<YHDIEHD I 7w F—28FDOLV 7V B EE; HFHREEDOL — 2 V91 FORE
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B (ORREEE(T) B L0 SREEOIREr FErR s t8lbhic 2 7 v 7 4 77y L OERFIBERAM
IR A L Ul md (REEOREGR ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the wart-like structure (T) and the same structure as shown in Phot.
34 (Tracheid axis$)

Phot. 36: = V< YMDOIFED 3 7w r — 28DV 7V HFEE,; FTHREETDOE 2 KENIE (S:) D
WiEs JORERR T b clE (S offgdv T (REFOREAMT).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer (S;) and the central
layer (S:) of the secondary wall (Tracheid axis$)

Phot. 37: = V<= YMDIEED I 7w b —agFDL 7Y D EE,; HFMHREEDE 2 LXEHE (Sw)
OFEER L0 E D FICER D THEET 55 5 EE (Sw) oL RT (REFEORMARM ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the almost same microfibrillar orientation in two layers (S:. and S:;)
of the central layer of the secondary wall (Tracheid axis$)

Phot. 38: = V<Y HOIEHD s 7o F — 20U 7V HEFEHE; HFMESOE 2 AENEO#EE
B LIORERHI R TEHbNICHE (S BLY Su) OFERRT (RETOEEHHR ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the inner layer of the secondary wall
and the same structure (S:. and S:5) as shown in Phot. 37 (Tracheid axis$)

Phot. 39: = 7 7 VHORE OMEHEI N FH; FMIREF OO RBE oG4, R+ (K2
BFoRMAMS ).

Thuja ovientalis. Tangential longitudinal section (section-method) of an earlywood
tracheid showing the outer layer (S:), the central layer (S:) and the inner layer(S;) of
the secondary wall (Tracheid axis$)

Phot. 40: 75 < Y OIEH OZEERIDO L 7 v D EH;  FEHKEEDOE 2 REANE ORGSR L U0E D
PR D — WO EIBER B L CBlbh B (a) offitirmd (REFOREAM ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the outer layer and a layer (a)
presented by stripping off the outer layer of the secondary wall (Tracheid axis$)

Phot. 41: = V<= YHDOHEHD 3 7 v F — 28DV 7Y 3 EH; EMREZOE 2 KIESE (S) o
figs L OAE s Er Tl b 5K (a) ofEdRd (REFORMAT ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of an earlywood
tracheid showing the microfibrillar orientation in the outer layer (S:) and a layer (a)
presented by stripping off the outer layer, of the secondary wall (Tracheid axis$)
Phot. 42: AFHOWED I 7w + 2DV 7Y B EH; BMEEEDL -2 Y F A FOH IR

e (1 AR 2RT (REEOREHH ).

Cryptomeria japonica. Tangential longitudinal surface (replica-method) of an early-
wood tracheid showing the tertiary wall (i. e. the wart-like structure) in the lumen-
side of a tracheid (Tracheid axis})

Phot. 43: AFMOFHD I 2w b —28FDOL 7V HEFE; HFBEMFEBZEOL -2 VvF 1L FOFE IR
oS (1 RIS 253 (REFOREFARM L),

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood

tracheid showing the same structure as shown in Phot. 42 (Tracheid axis{)

Phot. 44: 7h <Y MO HOZEHDO L 7 v 4 5EH ; HEMREGOEIROMERE O 1 AR
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FRT (REFOREAR ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood

tracheid showing the wart-like structure in the outer surface of a pit border (Tracheid

axis )
Phot. 45: 7h <Y HOHEE OZEAEO L 7 vV » BEH; SHHBMINOY 1 KEORKEY =T (GHHE
HERL O BEITE F<) o

Pinus densiflora. Longitudinal surface (replica-method) of a ray parenchyma after
chemical treatment showing the microfibrillar orientation in the primary wall (Ray
parenchyma axis<)

Phot. 46: = V<Y HDIFED I 7 v + —28IFD V7YV 2 EE; HHEFMAOL -2 v 1 FOl
B LU ThAEP R TE b 2 RIEOREY =3 GHHFERIZo BT,

Picea jezoensis. Longitudinal surface (replica-method) of a ray parenchyma show-
ing the surface neighbouring the lumen, and the microfibrillar orientation in a layer of
the secondary wall (Ray parenchyma axis<)

Phot. 47: A FHOIEH OSBAE O L 7" v 2 EH;  SHHFMIAON 2 KRG R /R$ (R
DEEHFO) . ’

Cryptomeria japonica. Longitudinal surface (replica-method) of a ray parenchyma
showing the microfibrillar orientation in a layer of the secondary wall (Ray parenchyma
axis<)

Phot. 48: AFHOIEH OZBAHE DO L 7"V B HEE; HAHFMIEOL — 2 v 1 FOREER LU T h)
HrhTHbh -8 2 REOHEGEY =T GHUFMLo RIS ). .

Cryptomeria japonica. Longitudinal surface (replica-method) of a ray parenchyma
showing the surface neighbouring the lumen (left), and the microfibrillar orientation in
a layer as shown in Phot. 47 (Ray parenchyma axis<)

Phot. 49: v 7 ¥ HOIFHOBEEH O L 7 v HEE ; SHESEMIEOME 2 KD 2 SR (a IO
b) offiEy T GO RS ),

Chamaecyparis obtusa. Longitudinal surface (replica-method) of a ray parenchyma
showing the microfibrillar orientation in two layers (a and b) of the secondary wall
(Ray parenchyma axis<)

Phot. 50: A X% (WH) OHEHD I 2w b —28FOL 7Y B FE; SHHFHEOL — 2 v 4 F
DR RT (FHEMIEOREE R,

Cryptomeria japonica. Longitudinal surface (replica-method) of a ray parenchyma
(sapwood) showing the surface neighbouring the lumen (Ray parenchyma axis<)

Phot. 51: v 7 *# (UM OIFH OZHEEDO L 7V » FE; HHFMIAOL — 2 v ¥ 1 F s
=4 GO BRF <),

Chamaecyparis obtusa. Longitudinal surface (replica-method) of a ray parenchyma
(sapwood) showing the same surface as shown in Phot. 50 (Ray parenchyma axis<)
Phot. 52: = '~y GI#) OEHOZREO v 7 v HGH;  SHHEMIFLO L — 2 9 1 FOffiE

ord (BRI BRM5 R,

Picea jezoensis. Longitudinal surface (replica-method) of a ray parenchyma (sap-
wood) showing the same surface as shown in Phot. 50 (Raﬁr parenchyma axis<)

Phot. 53: & 7 4 (L) OREH OB O L 7V A FE;  SHFTHAO L — 2 v 91 FOREEY
~T (SRR o RET5 Mo .
Chamaecyparis obtusa. Longitudinal surface (replica-method) of a ray parenchyma

(heartwood) showing the same surface as shown in Phot. 50 (Ray parenchyma axis<)
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Phot. 54: 24 (W) DIEED I 2 vt —a8IFDV 7V HEE; HHEWEOL -2 VH 1 F
DfER R GO REFR <)o

Cryptomeria japonica. Longitudinal surface (replica-method) of a ray parenchyma
(sapwood) showing the surface structure neighbouring the lumen (Ray parenchyma axis<)
Phot. 55: 2% (W) DIEHD s 7w b —2HIFO V7Y 2 FHE; HHURMEOL - 2 vF A F

- OFERY R (HHFRWEORES M),

Cryptomeria japonica. Longitudinal surface (replica-method) of a ray parenchyma
(sapwood) showing the microfibrillar structure in a layer of the secondary wall (Ray
parenchyma axis<)

Phot. 56: 7A=Y 7ML T2 A F_RATDU T YVHFEE; TIMREZDOE 1 KEOKEY
RT (REFOEMHM ),

Pinus densiflora. Surface (replica-method) of a tracheid taken from * sulphate
pulp” of compression wood showing the microfibrillar structure in the primary wall
(Tracheid axis$)

Phot. 57: 7~y 77 HOWE OBBIHEDO L 7 v # BFE; 77 HREZFOH 1 KEOHEL R (K
EEOREHRF ).

Pinus densiflora. Tangential longitudinal surface (replica-method) of a compression
wood tracheid showing the structure in the primary wall (Tracheid axis})

Phot. 58: 7h~Y 7 FHOREDZEIHOL 7V A EHE; 7T FMIREEOE 2 KEMNEOREEY R
+ (FEFoEHR ).

Pinus densiflora. Tangential longitudinal surface (replica-method) of a compression
wood tracheid showing the microfibrillar orientation in the outer layer of the secondary
wall (Tracheid axis{)

Phot. 59: = V<Y 7FHOREAD I 2wt —2gDr 7V IEE; 7IHEEEOL—- 2V A
Fiieb bl 2 JERBORE R RT (FEFORMAMN ).

Picea jezoensis. Tangential longitudinal surface (replica-method) of a compression
wood tracheid showing the microfibrillar orientation in the inner layer of the secondary
wall (Tracheid axis$)

Phot. 60: 7<=V 7FHOBED : 2 v b —2 8OV 7YV AEE; TTIMREEFEDOL -2 VI A
Fiiebh b 3 KIEOREE (1 AR %R+ (REFOREAR ).

Pinus densiflora. Tangential longitudinal surface (replica-method) of a compression
wood tracheid showing the wart-like structure in the inner surface of cell wall
(Tracheid axis$)

Phot. 61: 7H=Y T7FHMOWED I 2 v b —agFDOv V3 EE; T7TiMREREZEDOL—2 VY4
F oA SREES T bR e f 2 KIERBOREY R T (REFORMAH ).

Pinus densiflora. Tangential longitudinal surface (replica-method) of a compression
wood tracheid showing the microfibrillar orientation in the innér layer of the secondary
wall (Tracheid axis$)

Phot. 62: 2FHDIEED I 7w F —28FDL 7V HEE; FHREZOL—2 VA4 FDOA AR
Higrmd (REEORMAM ),

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood

tracheid showing the wart-like structure in the inner surface of cell wall (Tracheid

axis$)

Phot. 63: v /¥ HOIEHD I 7 v F —2gFEDL 7V A EH; FHREGOBEILLIGEHETD 1 K
WiEx RT (REEOEEHM ),
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Chamaecyparis obtusa. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the wart-like structure in the outer surface of the pit border (Tracheid
axis )

Phot. 64: X FHOWRE OB EE; FEHEREZFOL — 2 v 1 KO FREEERT (REEF
DEEHRE).
Cryptomeria japonica. Tangential longitudinal section (section-method) of an early-

wood tracheid showing the wart-like structure in the inner surface of cell wall (Tracheid

axis )
Phot. 65: XXM OIEE OBEHEIFTFE;  FHIEE 0BT ORI RS L R~ (KE
BOEMARY).

Cryptomeria japonica. Radial longitudinal section (section-method) of an earlywood
tracheid showing the wart-like structure in the outer surface of the pit border (Tracheid
axis$)

Phot. 66: =¥ OILH OBHIRFFH; FHEEHOL -2 v 34 FOARREEERT (v ¥
VAVIEBLTHE) (REEORFAML).,

Cryptomeria japonica. Radial longitudinal section (section-method) of an earlywood
tracheid showing the wart-like structure in the inner surface of cell wall (Cr-shadow)
(Tracheid axis$)

Phot. 67: 2 DILH OEEFLIRGE; FMEEOL - 2 v 31 FOA FREEERT (v F
VAV IrEHBLTHS) (ﬂiéé@&ﬁmrﬂ $e

Cryptomeria japonica. Radial longitudinal section (section-method) of an earlywood
tracheid showing the same wart-like structure as shown in Phot. 66 (Tracheid axis{)
Phot. 68: = 7 ¥ VHOKRKADOEHEFEE; FHREFONL — 2 v 1 FoO 1 RRFEERRC

ARG DB O G A R T

Thuja orientalis. Transverse section (section-method) of an earlywood tracheid
showing the wart-like structure especially the longitudinal profile of the warts in the
inner surface of cell wall.

Phot. 69: v 7 XM OREOEEGFEE; FEMREEDL — 2 v 91 F O RRFEEERC 1 R RFE
HOFSEORMEL R T (REFOEMAR $ ).
Chamaecyparis obtusa. Tangential longitudinal section (section-method) of an early-

wood tracheid showing the same wart-like structure as shown in Phot. 68 (Tracheid

axis$)
Phot. 70: £ OHRE OBEHEFFE; FHREF OB sk o 1 F kgL =T (K
EEORHARY).

Cryptomeria japonica. Oblique tangential longitudinal section (section-method) of
an earlywood tracheid showing the wart-like structure in the outer surface of the pit
border (Tracheid axis$)

Phot. 71: = V= Y} O EHOBMEIFFE,; FTHIGEFOL — 2 v 41 Fic1 RRBEOFEEL L
W kR RT (REEOREHR ).

Picea jezoensis. Tangential longitudinal section (section-method) of an earlywood
tracheid showing the absence of the wart-like structure in the inner surface of cell wall
(Tracheid axis$)

Phot. 72: A¥H (LM OIEED S 7w F—2BEOL T VA EE; HFMREEDOL -2 VI A
F oA RREEEEY AT (REEORIAM ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
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tracheid (heartwood) showing the wart-like structure in the inner surface of cell wall

(Tracheid axis$) )

Phot. 73: 2 ¥# (IMHIR) DIFHD I 7w + —2BFDOL 7V 3 EE; FHREEDOL— 2 VA
F oA FREGELY R T (REEOEEAM ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid (sapwood) showing the same structure as shown in Phot. 72 (Tracheid axis$)
Phot. 74: v / ¥ OIEEOZEREO L 7 v b HFH;  HHFEMILE ORI EEFBOS AR L TV %

REH O BB OHRE D 1 ARG L =T (REEORIHM $)- o

Chawmaecyparis obtusa. Longitudinal surface (replica-method) of a ray parenchyma
showing the wart-like structure on the pit border of a half-bordered pit pair of a tracheid
contacted with a ray parenchyma (Tracheid axis})

Phot. 75: v V¥ M OREHD s 2w F—2 8OV 7V 3 5EE,; FEHREZFDOL—-2VF A4 FDAFR
RS L OSHHEMIE : oM OLEFROREF O N 2R (REEOREFM $ ).

Chawmaecyparis obtusa. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the wart-like structure in the inner surface of cell wall (Tracheid
axis$)

Phot. 76: 2 ¥ O E OBSOIN FE; FHREEOHEFROBHRE D 1 FWREEL RT (K
EEORENAM Y ),

Cryptomeria japonica. Oblique tangential longitudinal section (section-method) of
an earlywood tracheid showing the wart-like structure in the outer surface of the pit
border (Tracheid axis$)

Phot. 77: = 7 55 7 # (M) DIFED 3 2w k —2 GO L7 ) HEHE; BEMEESOL — 2
YA P oA RREEY RT (REEOREMAM ).

Thuja ovientalis. Radial longitudinal surface (replica-method) of an earlywood
tracheid (olden wood) showing the wart-like structure in the inner surface of cell wall
(Tracheid axis$)

Phot. 78: 72 =YD Lr—2 v A 7DV 7Y 3 EHE; FHEETOBFOMREHRE (S1) X0
HRAEZBLTHDRB A =2 v Y 1 F (S) OfigEdr T (REFOREMAH ).

Pinus densiflova. Surface (replica-method) of an earlywood tracheid taken from
‘“rayon pulp’’ showing the absence of the wart-like structure in the outer surface of
the pit border (S:), and on the inner surface (S;) of cell wall seen through the pit
aperture (Tracheid axis$)

Phot. 79: = sHOIEED I 7 v F — 28DV 7Y B HEE; FEMEEEOL—-2 Y%L FOAR
RS (T) IO oEEIFEREL THbh 8 2 KIRPEOREE (S 2RT (REF O RS
CIRDR

Abies firma. Radial longitudinal surface (replica-method) of an earlywood tracheid
showing the wart-like structure (T) in the inner surface and the inner layer (S3) of the
secondary wall presented by stripping off the wart-like structure (Tracheid axis$)
Phot. 80: =/ 7 x> V MOILH OZBEE OV 7' v » HE;  FHEFO BB OMHIERE D 1 A

g (T) 8 L O DIEIG O — A HH I TH e 2 SEAE (S DfiEa R (REE 0Bl
)

Thuja orientalis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the wart-like structure (T) in the outer surface of the pit border and
the outer layer (S,) of the bordered pit (Tracheid axis})

Phot. 81: v/ XM OWE OEBEI TH; FHERHEOBEIMOWHRES LU — 2 v I 1 Fic
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A RPREEEIFAET B 2 LR T (REFOREEM S ).

Chawmaecyparis obtusa. Tangential longitudinal section (section-method) showing
the wart-like structure in the outer surface of the pit border and in the inner surface
of cell wall (Tracheid axis})

Phot. 82: v / ¥ ¥ O H OB FH; FHREE OB ORI L -2 vy 1 FO
4 FRFGEE R T (ERERXED) (REE O ).

- Chamaecyparis obtusa. Tangential longitudinal section (section-method) of an early-
wood tracheid showing the same structure as shown in Phot. 81 (Schematic drawing at
outer left corner) (Tracheid axis$)

Phot. 83: 72+ v (Thujopsis dolabrata S. et Z.) DIFFD I 7w F —n8lFDLV 7V IFEE;
FBMEED N — 2 34 Fo A RREEEE RT (REEOREFR ).

Thujopsis dolabrata. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the wart-like structure in the inner surface of cell wall (Tracheid
axis$)

Phot. 84: = V<YM OIERDHFAE DOV 7V 2 BEH; FEHREFOEIR ) O RIK OGS
R (REFOREGH ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the pit-membrane of a bordered pit in a surface view (Tracheid axis$)
Phot. 85: 7= Y HOIEH OBEED L 7V 3 FEH; HEMREFOBEIR G oFlHmEo#HEEY

=T (REEOREARF $ ),

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the same structure as shown in Phot. 84 (Tracheid axis$)

Phot. 86: 7~ Y HMOIEHOZBIRIDOL 7V A EE (7L, 7w 54 MERIDOTH Y 7 = v 0
% 2R L 72 % ©) 5 BMIREE OB O OFBIED b — 1 A DEEHFHC b — L A D 2 REIEE
BEEOSEFHFID s 290 7 4 7y AfER RT (REFOERHR ).

Pinus densiflorva. Radial longitudinal surface (replica-method) of an earlywood
tracheid after chemical treatment (delignified by ‘‘ chlorite method”, 2 hrs.) showing
a torus of a pit membrane—especially the microfibrillar orientation in the secondary
thickened layer—of a bordered pit in surface view (Tracheid axis$)

Phot. 87: 7~ Y HDOIEHDEFRHO L 7V B FEEGHL, 7w 71 MR IOTH Y 7' = v U
AWML b D) FHEEFOEALR o) DOFLBIED k — 1 ADEFHS b — 1 2D 2 KIJE
EEEOME (S) 8I0ThakEIhncilbhif 1 AEOMERE (P) 2R+ (REFOEH
FHr)o

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid after chemical treatment (delignified by *‘ chlorite method ’’, 4 Ars.) showing
a torus of a pit membrane—especially the parallel microfibrillar structure in the secon-
dary thickened layer (S) and the net-work microfibrillar structure in the primary wall
(P)—of a bordered pit in surface view (Tracheid axis$)

Phot. 88: 7% < Y WEHDZBEHO L 7° v B EHE (#2721, 2 w5 FERIZ X OTHLY 7= v
A 6 EHIMEL 7o b D) BEMINEHOBEFR ) OFBIED F — 1 A DKIHT b — L ADH 2 K
MIEEREOME (S) BIVTh i REISRTHbME 1 KEOR RIS (P) 27T (KEED
R R$).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood

tracheid after chemical treatment (delignified by ‘‘ chlorite method’’, 6 hrs.) showing

the same structure as shown in Phot. 87 (Tracheid axis$)
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Phot. 89: A ¥} OIEHDBEAKOL 7V P EHE (KL, 27w T4 PRI OTRY 7 = v ILF% 4
R L 72 D) 5 B IREBEOEFR Gf) OFEIED b — 1 A DOREIFC b — 1 A0 1 KIEOHE
RigEL RT (REEOREA M ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid after chemical treatment (delignified by ¢ chlorite method ”’, 4 hrs.) showing
a torus of a pit membrane—especially the net-work structure in the primary wall—of
a bordered pit in surface view. (Tracheid axis{)

Phot. 90: 7% ~ Y #HOfEE OZEIHO L 7 vV W EHE; FMHREFOEFR Gf) oFfRED -1
AR IO~ L oGy RT (RETOREAR ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywopd
tracheid showing the pit membrane of a bordered pit in surface view (Tracheid axis{)
Phot. 91: = V=Y OfEHOZFEDO v 7V EH; FEMEEFOBEIR ) OFLRIED + -
AA(T) BIU=ar= (M) OfELYRT (REEOREAR ).

Picea jezoemsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing a torus (T) and a margo or membrane (M) of a pit membrane of a
bordered pit in surface view (Tracheid axis?})

Phot. 92: 7H <= YHDOIEEOZERE OV 7V H EHE; HFEMREBFOETR () oFBIEORER:
i (M) iZh—AA%0) FFCWAERI 7e 74 7V AKIO IR ERILLIEERs 707
1T YA ENDLIEDH T ERT (REFOEESR ).

Pinus densiflova. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the pit membrane—especially the margo or membrane (M) consisted
of the aggregated microfibrils supporting the torus and of the unaggregated microfibrils
—of a bordered pit in surface view (Tracheid axis$)

Phot. 93: A ¥ OIEH OBEAED L 7 ) B EH (el L, 7w 5 A MECLOTHY 7=V LHEE 4
BHELS D) B EFOBEIR ) OFBIED b — A ADEHREES X -1 A% 20 |k
FTwhA=DERI 7w 74 794 (KED b —AADBIREL S 79w 7 1 7V ADFARERL
THEINESDTHDL Z 2w RT (REEOREMAM ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid after chemical treatment (delignified by ‘‘ chlorite method ”’, 4 hrs.) showing
the net-work structure in the primary wall of a torus, and the aggregated microfibrils
(«) of a margo formed by aggregating some microfibrils resulted from a torus, in a
bordered pit in surface view (Tracheid axis{)

Phot. 94: ZFH O OBEEHDOL 7V HFEE (F27EL, 7w 74 PRSI DT Y 7= v LFE% 4
BHEEL -3 D) ; B EEOEIR ) OFBIED F — 1 Ak LU~ T DOREEIC2T Phot. 93
LRI L ERT RELEO—HIXT VA FL 7Y »THS (REEOEMFF ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid after chemical treatment (delignified by ‘‘chlorite method’’, 4 hrs.) showing
the same structure as shown in Phot. 93 (Tracheid axis{)

Phot. 95: 7 H<=YMOIEAD I 7w b —a 8l (N5 74 vABKHLLELh) DLVT Y HEE;
FEMEEEOEILR () oI BIROMEY RT (REFOEMFR ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid taken from a microtome section of paraffin-embeded wood showing the pit-
membrane of a bordered pit in surface view (Tracheid axis$)

Phot. 96: =V~ YHDIEHD I 7w b —28F (N7 71 vEGEMHLELNL) OLT Y D ERS
FEHREEOER ) o RIROBEY =T (REFOEEHFH ).
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Picea jezoensis. Radial longitudinal surface (replica--method) of an earlywood
tracheid taken from a microtome section of paraffin-embeded wood showing the pit-
membrane of a bordered pit in surface view (Tracheid axis$)

Phot. 97: = V=it (UM OEHOIER DFEREO L 7V FH;  FHEEOEILLL ()
DIIEOREER RT (REFDOREHFF $ ),

Picea jezoemsis. Radial longitudinal surface (replica-method) of an earlywood
tracheid taken from green sapwood showing the pit membrane of a bordered pit in
surface view (Tracheid axis$)

Phot. 98: = V=Y (EM%ET & v THIELICH) OREHOSBIEO L 7" ) H FE;  BH{KEY
DEFR G DI BIEORER =+ (REFOREH ).

Picea jezoensis. Radial longitudinal surface (replica-method) of an earlywood
tracheid taken from dried-wood by acetone showing the pit membrane of a bordered pit
in surface view (Tracheid axis$)

Phot. 99: r F< ¥ (Abies Mayriana Mivase et Kuno) (&% 7 & I v CEIEL M) ORF
HOBBEO v 7y 2 FE ; FEHREE OB (D) OFEIE (77 1 Frv 7y 3) offgarRT (K
HEOREEFL),

Abies Mayriana. Radial longitudinal surface (replica-method) of an earlywood
tracheid taken from dried-wood by acetone showing the pit membrane (pseudo-replica)
of a bordered pit in surface view (Tracheid axis})

Phot. 100: 2 OFER OZEAH D v 7" v 5 BE 5 Hhtd SE~ OB O IREE OB
DIRE DTSR = v T D\ bW B Bl e R (REEOREER ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of a tracheid in
the veering part from earlywood to latewood showing the pit membrane—especially the
so-called ‘‘dense structure’’ of a margo or membrane—of a bordered pit in surface view
(Tracheid axis$)

Phot. 101: X ¥ OfEH OZEIHO L 7' v »FIE ; BAHREEOTILE () OILEI oM ~
A TDWhY SEEEY RT (REFOEIMAR$ ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of a latewood
tracheid showing the pit-membrane—especially the so-called ‘‘dense structure’’ of a margo
or membrane—of a bordered pit in surface view (Tracheid axis?)

Phot. 102: 73~ Y (O#H) OREHOZBHE OV 7 v » HE; FHGEEOBEFLR G oI
DR RT (REEORMFR ).,

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid (sapwood) showing the pit membrane of a bordered pit in surface view
(Tracheid axis$)

Phot. 103: 73~ CLb) OHEEOZEHIEO L 7"V 3 EH ; FHEEEEOBEILR G OFLUETE
DT RT (KREEOREAR ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid (heartwood) showing the same structure as shown in Phot. 102 (Tracheid
axis$) ’

Phot. 104: =4 (M) OHEHOZBHEO LV 7 v 9 FHE : FMGEHOHEINL ) OFRIEDORE
EERT (FCEEOEMS R ),

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid (sapwood) showing the pit' membrane of a bordered pit in surface view
(Tracheid axis $)
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Phot. 105: = &h (45 2 42) OREH OHBIEIO v 7" v » BE ; FMREFOEFR (/) OFLBE
DfESY RT (FEE RS ).
Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood

”

tracheid (two years old wood) showing the so-called ‘‘ dense structure’’ of a margo
or membrane of a pit membrane of a bordered pit in surface view (Tracheid axis$)
Phot. 106: =4 (4 2 45) OIEH OZBAMO v 7 vV v FH ; FMCEFOFEFR i) oFLRIE
Dty R (EFOREMAR ).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of an earlywood
tracheid (two years old wood) showing the so-called ‘‘ coarse structure” of a margo or
membrane of a pit membrane of a bordered pit in surface view (Tracheid axis$)

Phot. 107: x ¥R E ORBEIEDO L 7 v 4 FH; MM IREEOEF R ) ofBIROEES RT
(EEORMA M $ ).

Cryptomeria japonica. Tangential longitudinal surface (replica-method) of a late-
wood tracheid showing the so-called ‘ dense structure” of a margo or membrane of a
pit membrane of a bordered pit in surface view (Tracheid axis})

Phot. 108: v  FH DOIEE OZEAE D L 7V % FH ; B EEOEILR ) OB G =
T (REFEOREAM L)

Chamaecyparis obtusa. Radial longitudinal surface (replica-method) of a latewood
tracheid showing the same structure as shown in Phot. 107 (Tracheid axis$)

Phot. 109: = V'~ Y OREH OZEIHO v 7" v 2 EH s BAMHREEOEFR () oFRIE RS
=T (REFOEEMAM )

Picea jezoensis. Radial longitudinal surface (replica-method) of a latewood tracheid
showing the same structure as shown in Phot. 107 (Tracheid axis$)

Phot. 110: 7% = Y I H OZEAED v 7° v 2 B ; FEHREEOEIR ) oIRIE MY
R (REEOREAH ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the pit membrane of a bordered pit pair (Tracheid axis})

Phot. 111: 2 FHOIFHOZBHED v 7" ) B HH ; MMEZT ORI () oI BIEO MY RT
(REEORMAR ).

Cryptomeria japonica. Tangential longitudinal surface (replica-method) of a late-
wood tracheid showing the same structure as shown in Phot. 110 (Tracheid axis$)
Phot. 112: = 4 04 § 0N 55 ; BH REEOEIR ) OFRBEOMiEL RS (K

DEFAR ).

Cryptomeria japonica. Tangential longitudinal section (section-method) of an early-
wood tracheid showing the pit membrane of a bordered pit in sectional view (Tracheid
axis})

Phot. 113: 2 FHOFWH OBFEFFE ; FIHREFOBFM () OAREOREY R (K&
HOREARM ).

Cryptomeria japomica. Oblique tangential longitudinal section (section-method) of
an earlywood tracheid showing the pit membrane of a bordered pit in sectional view
(Tracheid axis$)

Phot. 114: 2 FHOLHEH OEBUIN TH; FHREFOEIR () O BED~ 1 =D —HOH
Ex AT EFEORMAR $ ).

Cryptomeria japonica. Oblique Radial longitudinal section (section-method) of an

earlywood tracheid showing a part of a margo of th epit membrane of a bordered pit
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in surface view (Tracheid axis$)
Phot. 115: A ¥ ORMEE OBMHEI G ; FHREFEOEIR o) OFBIEOREY =T (RE
BEORMAMY )

Cryptomeria japonica. Oblique Radial longitudinal section (section-method) of an
earlywood tracheid showing a part of the pit membrane of a bordered pit in surface
view (Tracheid axis$)

Phot. 116: 2 FH OREH OFBHEFEE ; THH» DU ~OBFHRSDEELGOEFR ) DI
BEofgr R3T (REEORHEFH ).

Cryptomeria japonica. Radial longitudinal section (section-method) of a tracheid in
the veering part from earlywood to latewood showing the pit membrane of a bordered
pit in surface view (Tracheid axis$)

Phot. 117: 2 ¥ OIEH OBEGIF TH ;. 5 DM~ OBITHS O REE OBILR ) DI
BEofiEe =3 (FEEDOREAR ).

Cryptomeria japonica. Radial longitudinal section (section-method) of a tracheid in
the veering part from earlywood to latewood showing the same structure as shown in
Phot. 116 (Tracheid axis$)

Phot. 118: 2 ¥HOIEH OB D v 7 v  FH ; SHHZHIaf2: & H 7 ahHZRMIE & G & O
DEBFROG DO REE O BB OMEERE S L OO offigs =3 GHHRMfgo BEE o).

Cryptomeria japonica. Radial longitudinal surface (replica-method) of a ray
parenchyma showing the pit border and pit aperture of a half-bordered pit from a tracheid
to a ray parenchyma (Ray parenchyma axis <)

Phot. 119: 2+ OHEH OZEARGO v 7 v B E; SHH3RHINE & (KRG & O H 0L FLROS O FURIE
DORgEE AT GHHIFMIBOREAE R <)o

Cryptomeria japonica. Radial longitudinal surface (replica-method) of a ray paren-
chyma showing the pit membrane of a half-bordered pit between a ray parenchyma and
a tracheid (Ray parenchyma axis +)

Phot. 120: v/ ¥ HOIEH OZARO v 7" v 2 HE; SHHZRMIG & (EER & O oL FLROT IR
RotggyrT GHERMEOREMH R <)o

Chamaecyparis obtusa. Radial longitudinal surface (replica-method) of a ray paren-
chyma showing the same structure as shown in Phot. 119 (Ray parenchyma axis «)
Phot. 121: v 7 *pfDOIEH OZEHE O v 7' v 5 FE 5 SHHTRMEI & (GEE & DM OLEILRX OFLR

ds X OFLRUIRD 1 523 T & h 5 (SR O BF RO ERE o 1 SRS =4 GO
REAFE <)o

Chamaecyparis obtusa. Radial longitudinal surface (replica-method) of a ray paren-
chyma cell showing the same structure as shown in Phot. 119 (Ray parenchyma axis«)
Phot. 122: 7H<=YMHDEED I 7w b —2 81DV 7Y B SHHRMIE & B IEE L 0o

ZRBIBOS O F RO RS R (REF oA, bR D) (REHEOREMHFM $ ).

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid showing the pit membrane of a windowlike simple pit (pair) between a tracheid
and a ray parenchyma (Tracheid axis})

Phot. 123: 7% ~ Y OIEH OZBARIO v 7° v » EE; ST & ROMEEE & D HOFURIEORE
xR (GHHEMRROREAR <)o

Pinus densiflova. Radial longitudinal surface (replica-method) of a ray parenchyma
showing the pit membrane between a ray parenchyma cell and a tracheid (Ray

parenchyma axis )
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Phot. 124: 7% ~ Y i OIEH OZBAE D v 7 v » TE ; HHHFMIM 2 B Z SR & R &
DO FEILRS O RGER OBEIU O s AT L CFLH offiigd =T GHHRMiao B m <.

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray parenchyma
showing the pit border of a tracheid contacting with a ray parenchyma (Ray parenchyma
axis ©)

Phot. 125: 7Hh <= Y HOIEE OHEAEDO LV 7V D EH (F212L, 2w 74 PRI I DTEIEDR Y 7
= VAT L e D)5 SR & REE & OO BB 0 FLBHEO G2 =3 GiHHgmiao &
AT <)

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray parenchyma
after chemical treatment (delignified by ‘‘chlorite method ’’) showing the net-work
structure in the primary wall of a pit membrane of a simple pit (pair) between a ray
parenchyma and a tracheid (Ray parenchyma axis <)

Phot. 126: 7H < Y HOIEH DZBAHDO LV 7"V A EE (2L, 7w T 41 MEC LD TREDNR Y »
= VEERTE L fcd D) SR & (EF & oo IR OFLRIRO g% =T G Emian
WM <)o

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray parenchyma
after Chemical treatment (delignified by ¢ Chlorite method’’) showing the same
structure as shown in Phot. 125 (Ray parenchyma axis <)

Phot. 127: 7 <Y MOIEAD s 7w + — 28OV 7YV A HFH (FlEL, 7w 74 MR L OTE
JEDBLY 7 = v ERTEL 7% ) 5 AFHZRHINE & IRER & Do MILRS DA RIEO MG r R (RE
FONUL b ARz D) (REEDOE#AR §)o

Pinus densiflora. Radial longitudinal surface (replica-method) of an earlywood
tracheid after chemical treatment (delignified by ‘‘chlorite method’’) showing the same
structure as shown in Phot. 125 (Tracheid axis})

Phot. 128: 7 &~ Y DIEH OZEAE O v 7V B BH; SHERER & (REH & OROEILRRF 0Lk
DRGSR R GHEEEEOREFR <)

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray tracheid
showing the pit membrane of a bordered pit between a ray tracheid and a tracheid (Ray
tracheid axis +)

Phot. 129: 7% < Y HOIEH OBFED LV 7V HFH (7L, 2w T4 FRCIOTHRY 7= v 4L
By 2 BEHEL b 0) s HHHEEE & fOEE L oOMOBEILBC O FBIEOHEEY 7T GHHREEOE
WA E <)o )

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray tracheid
after chemical treatment (delignified by ‘‘chlorite method’’, 2 hrs.) showing the pit
membrane between a tracheid and a ray tracheid (Ray tracheid axis <)

Phot. 130: 7% = Y pDIEH OBEFE DOV 7V D EE (Joiil, 29I 4 MECIOTH Y 7' = v 4L
Ha dRHIEL 22 D)5 HHIREE & (REFE & MO BILRCS OFBIEOfissy 73 GHHKEE0E
AR <)

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray tracheid
after chemical treatment (delignified by ‘‘chlorite method”’, 4 hrs.) showing the
same structure as shown in Phot. 129 (Ray tracheid axis <)

Phot. 131: 7H <~ Y HDIEE DEFFEDO L 7 YV HEE (F2HL, 2w T4 FECIOTHY 7 = v il
e ARG L2 D) SHHREE & (REE & 0 MOBEFLE O BIEOHE 7T WHHEESOE
Bl R ©)s

Pinus densiflora. Radial longitudinal surface (replica-method) of a ray tracheid
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after chemical treatment (delignified by ‘‘chlorite method’’. 4 hrs.) showing the same

structure as shown in Phot. 130 (Ray tracheid axis ©)

Phot. 132: 7> (Fagus crenata BLuMme) HOHEE OBBHFE O v 7 v 5 FE; BEHIBEDNFIREE
FIOBE R DOFHERE S L O offigw R (EFoREHM $).

Fagus cvenata. Radial longitudinal surface (replica-method) of a vessel showing
the pit borderes and the pit apertures of intervessel opposite pitting (Vessel axis$)

“ Phot. 133: 7+ OILHOSBHH OV 7' v B EE ; EEMEEORBRIEF| OB OIFHFRE R L O
FRIED —# % RT EFOREAM $)o

Fagus cvenata. Radial longitudinal surface (replica-method) of a vessel showing
the pit borderes and the pit apertures of intervessel scalariform pitting. (Vessel
axis$)

Phot. 134: 7+ #OIEEORBIH DO L 7" v B FE ; SEHEDL — 2 v 1 FORiEd RT GEgo i
AL RPN

Fagus crenata. Radial longitudinal surface (replica-method) of a vessel showing
the inner surface contacted with the vessel lumen and the inner apertures of a bordered
pit (Vessel axis$)

Phot. 135: 7> OIEH OZFAEDO v 7° v » BH ; EENRED FRIEO ity =T GEF o RS
DN

Fagus crenata. Radial longitudinal surface (replica-method) of a vessel showing
the pit membrane of a bordered pit (Vessel axis$)

Phot. 136, 137: 3 X+ 5 (Quercus crispula BLume) M OKEEH OBBIEmO L 7 v H'EH; EiEH
BEofiEomEr nT CGEFORIMAM ).

Quercus crispula. Radial longitudinal surface (replica-method) of a vessel showing
the same structure as shown in Phot. 135 (Vessel axis})

Phot. 138: = 7<% v (Casuarina Cunninghamiana Miq.) # OHEH DBPIHO LV 7 v H B ;
EEMNEEOBIHROEHIRE R L I N ofiEx RT3 @EFOREHM ),

Casuarina Cunninghamiana. Radial longitudinal surface (replica-method) of a vessel
showing the pit borderes and the pit apertures of bordered pits (Vessel axis})

Phot. 139: =7 <+ Vv DEE OGO v 7 ) A FH ; HEMEBEOIRROMEGEL =RT @EEOE
BAmM S Do

Casuarina Cunninghamiana. Radial longitudinal surface (replica-method) of a vessel
showing the net-work structure in the primary wall of the pit membranes of a bordered
pit (Vessel axis$)

Phot. 140: 7> OIEH OZBAE D L 7 v # FH ; (REE OB ORI OMEY 7 (REF
OREAF ).

Fagus crvenata. Radial longitudinal surface (replica-method) of a tracheid showing
the pit border of a bordered pit (Tracheid axis$)

Phot. 141: s X5 F i DIEH QBB O L 7° Y H BE; (REG ORI O RS X O FURA TR
BT 2% 2 KEREOEE RT ((REEOREH M ).

Quercus crispula. Radial longitudinal surface (replica-method) of a tracheid showing
the pit border of a bordered pit and the microfibrillar orientation in the secondary wall
(Tracheid axis$)

Phot. 142: 75 OHEE OREIE DO v 7"V h FH ; (REF OB ORI MER RT (EHD
BECFR T o

Fagus cvenata. Radial longitudinal surface (replica-method) of a tracheid showing
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the pit membrane of a bordered pit (Tracheid axis$)

Phot. 143: : X5 SHDOIEH DBEAEIO L 7 Y H BFHE ; (REFEOEAKOIBIREOEEE 7T (RE
BoORUAFR L),

Quercus crispula. Radial longitudinal surface (replica-method) of a tracheid showing
the pit membrane of a bordered pit (Tracheid axis{)

Phot. 144: » % .37 ¥ < =< (Trochodendron arvalioides var. longifolium Maxim) #DHEH
DEEAED v 7"V DI REFOBEIROFRIROME R R T (FEEEORMAH ).

Trochodendron avalioides. Radial longitudinal surface (replica-method) of a tracheid
showing the net-work structure in the primary wall of a pit membrane of a bordered
pit (Tracheid axis$)

Phot. 145: 7% 3 7 ¥ <y A~ OEH OBEAMO L 7" Y B HH ; MHERIREE 0BT O FLBIED
gy 73 (REEOREGR ).

Trochodendron avalioides. Radial longitudinal surface (replica-method) of fiber
tracheid showing the same structure as shown in Phot. 144 (Tracheid axis$)

Phot. 146: 7> OfEH OZUIH O v 7 v » FE ; SHH MG & B & ORI OLEILECF O FLRIED
s L OEE O — 2 vy 1 POty RT @FoREHMS),

Fagus crenata. Radial longitudinal surface (replica-method) of a vessel showing
the pit membrane of a half bordered pit between a vessel and a ray parenchyma
(Vessel axis$)

Phot. 147: 3 X' Z b OIEH OZBAM D v 7" v » FE; HHHFHING & B & O 0RLEIUET OFLIL
OGRS LOHEEDOL — 2 vy o1 FORiELRT EEORMER ).

Quercus cvispula. Radial longitudinal surface (replica-method) a vessel showing
the same structure as shown in Phot. 146 (Vessel axis )

Phot. 148: 7> DIEH OZEFHO LV 7V HEH (oL, 27w 7 A MEC LI DOTHEDNY 7= v
W% 7ol ©) 5 SHHZRMIG & EE & Do RN OFLBIROHEEY =~ T (FLBIED 2 79 7 4
7y rlliEr Ry OohD) (EEORMARE) CHH - HIHT).

Fagus crenata. Radial longitudinal surface (replica-method) of a vessel after
chemical treatment (delignified by ‘‘chlorite method’’) showing the net-work micro-
fibrillar structure in the primary wall of a pit membrane between a vessel and a ray

parenchyma (Vessel axis$)
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