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A Staining Method with Iodic Reagents for Light Microscopy of Wood

Minoru Fujira, Hiroshi Saikr and Hiroshi HArRADA

H /3
BE IS e 204 30 FEREBE 206
Lo B B8 coreroeenirn e 294 BIRISEHER covveorrreeeenrmrmre e 297
2. % B e 205 RESUINIE <<« errrreamenaaemnreriinaaaaarecrn 298
% 5]

BFHMSEORBEREN L FHMBEORBAERITGH L, ZhiTH L e ikt
B EIRE o TIHRRE LB ZORER, ¥R #: vHIREB L Tl 1y EOEY
FEARL, 2nTavHTLo TR IAZVEFERBTEHET 2LV DT 5,

Kiko#ald, BUAFOI Y PR MHADO LAY, BEHNRZOHEBRTIOIOERDLOT
B%LT, 3hhoxHF VBl RDd 2 LIX > THBTRELT LS ARANHRITL
527&ThHb,

I, ¥ A2 » &

HEBIRER O R MBS B ICE SRR kR E O BT HMB AR E BN 2 IS T 5 2
LTk, THLEHMABENPHEING, L RHEBEERIZOWTR, B OFBEIC LT
WEWS ERRETSHY, RFBHSEGROBENIOYHOEIT L > TELAINEBEANS
Vo L LETHMEBEICIBEYEIZLI) ZRL D BEICHEN 0.1 2 ELUTOYRHED
NTEY, TOFHEFHAE, SCPmMEBgICE Lz FMTEE S 0.5~2p %) %2
TERBERIETH D,

L Ladib, ZoOL5 M 2ty sMSicBE T 2l —RICESE Yy H LTy
HENEITHD, THRZOL) ITHBITHCYRIGER ORGABEIEEZ LTS, ZORA
PRBPHEDHEATZDINEL, IV F TR P RPAL VI KEEAREEIDLLTH B, G
DAY TR PHFENLEEBEOBEIEFCEHELE D, 27 R FEHAT S 2DITEAM
EEMB R ERT P, MBS HICRIRELTI Y IR+ %E5 2.3 0K DY ik
INTWIE, INLOKEIENZERLLEE Lch, REOMNBAHE D BEHTHENRD
NBZEREDHEDDL, BHFLL—EEEHIBETHE N



295

BEHED E5ED THOBEIZRWT, MR ICELES s v ZRELTHTLORELLE &
BAOxHE MIENI VR L > TEBVWRERBIIPEBINLIZETRWE L. 22T OY
ORIEERAR LCHEDS 2R OT 52T R L ZONERBESSHOEbIosF+ v
BEERIRNL, HRBOMEBETRELLTCa VI FRAIERATLIEW) LT, BETHMEO
#4Yefh (negative staining) EIZ X { T\ B,

LORBTHEBEEICHEETD ) ABOICHERM AL, BUEMBER L RREMSERO
BERIEEBERERADET LI LNTEL0T, ZOBKNFEEIGAMEHRET 2. TONE
O—HEE 20 RIHEAAMELKETEWTRELLDY, ZO®%ITE-> L MENEBRERL LM
2 TEBT %o

kP, COWEORRITH2D, BRI« B {7 - B REWARM G EFRE ST
Dbl LB 5,

2. &

(1) [, Bk

Ry & 288 0 6/ BX3X6mm BE) 2¥h KL, Frzarvaiel, #iwrhy
BAY Y Ls, MEBLARIY L FAA REOBEBBRPIEAT L, BERTHREI(KELT
BEEOZ ) —r IV EREGEEEDT 2 /) — A TB LEBKT 2, EFHEMBEBE AT 25
L3 rraarT AT e FCRiEE 3~6%, 6hrs. 4°C) L, PE{LA = I v 4 (1%, 2hrs. 4°C)
THUCMEET 2EREENDL > E3BEWTHS 5. LFEBMBBROLIDESEI I VAT N
Fe FREMEENL Ve ZPHBNEDTBENE L LAVESBARIOEENE2EKT L &
T E Bo

(@ i

ABHRE vBIEEERT 5. o HFVBEOFHEE Epon 812 + 3432 Luft @
HEY Tk 2. FE BRARTHOBRRFE neLr o444 F, P rddyf s ol
FVERBBROMICEBL, ¥53F A7 O ¥+ VBIRITRAL CTEABILEIE 50

(3) #4)

AELERF 7oy 2 OFATHEAEHAIVIOATIY I VI, Yy vbFIsub—a
THIAF4 7 EM4T 0.5~2 0 BOBENK 2{ik+5 CuBEORFTEINETFAFA7
PR G =20 =370t —2FANTd IV, BPFEASZr—-TERNTERERS
AFHIFALICBLED, 60°C OBEREBPIZIOHSU LT EERT L. COEBRKFLHEICLYHE
WAET 5 2AEICE B L, 20 3 RO0BEPRFICHTIEHTE L, 2, TOEHK
lZowTld, SEWH EREIES L THENT 284101 0.5X0.5mm BLFITHIER S 595
MR OBER 2X1mm BEOLEVIEVEEE TSI EHTE L, L REREHO L
S RPN HGOBSRI LI 4X2mm BEIRIEL LT 4w,

4 e

ARFAFH IR EOHEYITa v HRAE (Tablel) BT LEHZ W LESHRES 5. £
BRFORBKTRETREL TIN5 R CEWRET 5. REOBRERENFOEX,
PR OBE LBE, PREFMZEICE > TREY, BREIREOZERIILEHAGHLE
THhRET L Lo 3 v ERREORAHREE LD TEBROHTHER S,

i, ITNLORPEAEROIVRLT LRI E L T0E0T, POBENBRET D LA



296

DOFBEBETFTL2ZLREELATAET2bAE Ve ZOBATRRBETFBUERT TS & X,
L LAY P Ram Pl ERELL L2720 BLERE A5 DT, BREOHTAEE
254 AT RCHBEIET kL, HUERELTRETL LIV

1) 3o REAITE >ARCHHE

T UHBIEARBYICT v ELESDHE (Tablel) #HFLTEE LS HUETHO
1 Bl% Fig. 1 1CR+e MR (BY) Bk LICH~T, SEH s LTIhboRBEEDTWS
R+ VHIEORSBBAFRBOIOEAI N, HEELHIEBREOTRONITDL & ) KIEHE
HOBEBOLSIRETTAHL D, ZOLSRLTHLNEZED I V52 FEEFITHNADT
BYRFOBENES L h ol BENROMBTHEBERBL TV IS AL ERRTLOTHRE
, Moz b I palta v 32 M EHKTLE0) B, BriMBEogias
LI TREOT, o3 v KRGk EHMENEREE PRI EHTEL I,

i, ZOIVvERABIEELITTOARBARNETEMEORBERNEIIL >TWEDT, £
DOEE, AENEITL Y #HBORE, ERBHILEN, £, 0RBEZOZIHCTETH
MEBRMYIR B TELREED D, ZORBFELT R: ool L2 NHERITEATE 50T,
=R v L BT BIMB R OL BB L 2 PRVBIRICLTFHRATD b

2) avHEREOEBLEBEHRE

A F VRN v ERBICL > TRBAI N IBRRRENFS 3 v KHEIZOWTRWIZZN
7Y% ZOBBEOIVHEEGEDRAETIORBKIEEZDL, WTFROBARIFEKORBR
AL bNIe ZDEEEY Table 1 [TRd, =RF VBIENI vRITL > TRBI N BB
FHTHD, ROBITHITLDIZEHBETH L, F, TOREHBOAKOEHLD L,
ZOROBEPOIVEOBEIEFL L LEDbNR 5,

Table 1. Staining effects of several iodic reagents for epoxy resin.

' Staining effects

Iodic reagents Recipes 1 for epoxy resin
1. chlorzinciodine sol. I(lg) KI(5g) ZnCl,(30g) H,0(14ml) | ++
2. chlorcalcium iodine sol. I(1g) KI(5g) CaCl,(20g) H,O(100ml) “++
3. chlorcalcium iodine sol. I(lg) Kli(lg) CaCl,(1g) H,0(10ml) +++
4. potassium iodine iodine sol. | I(1g) KI(3g) H>O(100ml) +
5. iodine phosphoric acid sol. I(1g) KI(2.5g) H;(PO,)}(50ml) H,O(50ml) ] ++
6. iodine xylen sol. I(lg) C¢H,(CH;);(20ml) ‘ ++-+
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Résumé

A new staining method using iodine has been developed in the field of light microscopy.
It was applied in the study of wood structure together with preparation techniques for
electron microscopy. Thin sections for light microscopy are made according to the fol-
lowing procedure: i. e. small blocks of samples are embedded in epoxy resin, cut in the
thickness range of 0.5~2 pym, with a glass knife using an ultramicrotome, picked up on glass
slides and dried. The sections obtained are then stained with iodic reagents as shown in
Table 1. This staining method is based on the fact that iodine preferentially stains the
embedded epoxy resin without staining the objects to be observed, which is similar to the
negative or background staining method for electron microscopy. Excellent contrast in
light microscopy is thus provided resulting in a phase contrast appearance without the halo
effects.
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Fig. 1. Ginkgo biloba LINN’. A cross section of

cambial zone showing the differentiating
phloem (DP), cambial zone (CZ) and
differentiating xylem (XD).
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2. Ginkgo biloba LiNN. A magnified photo of a

part of Fig.1 showing newly formed cell
walls and a cell plate in deviding cells (ar-
rows). The nuclei (N) and nucleolus (n) are

shown in the ray parenchyma cells.

Fig.
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Fig. 3. Pinus densiflora S1EB. et Zucc. A cross section showirg axial resin canal (R) surrounded
by epithelial cells (E), axial parenchyma cells (ap) and ray parenchyma cells (rp).
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Fig. 4. Pinus densiflora SIEB. et Zucc. A cross section showing a radial resin canal (R)
and epithelial cells (E).




301

Sknans # L

Sy

Pinus densiflora Stes. et Zucc. A radial section showing ray parenchyma cells and
ray tracheids having dentate margins (dm) and bordered pit pairs (b).

Fig. 5.

30M |
7 S f - -
Fig. 7. Pinus densiflora S1EB. et Zucc. A radial Fig. 6. Pinus deniflora SIEB. et Zucc. A cross
section showing differentiating bordered

section showing window-like cross field
pit pairs (b).

pittings.
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Fig. 8. Betula Maximowiczii REGEL. A section through the glue line area of birch plywood
with urea resin (U) extended wheat flour (SG) showing a sectional view of fracture

surface (arrows) exposed by the shear test.
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Fig. 9. Pinus densiflora S1EB. et Zucc. A radial
section of phloem showing the crystals
(Cy, Cy) in a phloem parenchyma cell.



