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FRK ) MABEHEFT CLILBEAED F e *OBREGKYERL, BEI/ rn—=v 7
BT oTw5, ZhboBREK (Photo 1) ik 20 F CHEERR 0 cm & TS D
DhHh, FOEHFRLYTHID AN FBIVCMIEERBRTHh T3, Fier -2
GBI CPIERD - C, ZDX 5 HE 7 I HOFE L MBEREMBT DR FRECETFL
R, Ve FolMiehizyoRi@Zdbhis,

BAROMOPZD HEHERLFNLDOREHE OV TR SADHELRD D, T~
> 5 VBORERH 2V TiE JANIN & CLEMENT® i X b ABBCHAOFELANBRE L T
WhH, L LERE Fe/ +0Rohicd b 20Tt BEARVBECR TS Z 0OMOHE
EECTHD, BHMEY I Fe s 2T UADBLORRBRLTVS,

BAR VBB ETAY~=77 YBii, EREV e/ 2Oy~ 5> (P sieboldii
MIQUEL), ¥ g ¥+ v ¥ <+ 5 v (P. davidiana DobE) b 5%, NEOBELEA IR TE
D, IRALHELD VERBEL LTSBRIREDDITOhAREBELRbh3, £0
X5 B R ERR O M LML 2 B BEOHY, SORFHMACIOMBRENLDA
THBLMOME, WEENCRILA 7 7)) 7OMERECACAiBEEREYOHERS L
Twb,

ERCIHMROBEFROBKAOME, 47, BB LFRICOCTOWERERLEE
T5,

2. #t H K

2.1 BEAOWE

B EELETETHEK B AAFTEHEFTOORESh Ve $0 20 F4£0REHER
A3EK @AKK, K, Ky LAl i K ¥ UM ARBRCERIN TR 183FELE R/ +
14 (A H) 28R AKE Lz, Eilo K, (Photo 2), K, (Photo 3), K; Dt 3 A 1% 1983 4F
12 Biz, #1o H,(Photo 6, 7) DAL 1984 59 A B L1z, BtRAKROHEL Table 1
DEBYTH B,

ChoD 4ARDERARNIIU TR/ L vEE - lEcftIhics, fHo XHK

Table 1. Description of sample trees

Sample trees Origin D.B. H. D. H. Height Age
(No.) (cm) (cm) (m) (vear)

K, Kuriyama 25 13 22 20

K, » 23 14 23 20

K; » 13 8 19 20

H, Hiyama 15 7 10 13

D.B.H.: Diameter at breast height.
D.H.: Diameter of heartwood at breast height.
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o, XBEHFTHEIIER K, K, Ks#Buvi,
22 & Kk %

Fe/+lRANEEBOMTK, Ky, Ky HiOZBEBRC ST 25 KRB0 FiHE L
Table 2 /R L7z,

Table 2. Moisture content within a tree (Unit: %)
Height (above ground/m
Sam(li\llz.)trees Sample 43 23 43 6%3 (8.3 1§.3 12/.3) 143 163 183 [verege

K, S 151 164 167 149 121 132 118 114 104 113 135
H 237 240 19 202 206 198 — — — — 217

K, S 162 143 140 141 129 116 102 106 118 120 129
H 238 215 227 223 ’ 222 219 143 — — — 222

K; S 147 160 152 135 137 138 118 97 — — 140
H 230 226 206 204 19 -— — — — — 219

H, S 95 103 — — — — — — — — 99
H 201 203 —_ — — — — — — — 202

S: Sapwood H: Heartwood

Table2 0 X 5 EHAAROM EBT L2 EKRIXALMED 0.3m »nD 43m ¥ T
WEADBHH, 4A3mhbiIIMEEAECR EALHOFEKREREITIHARD 2, T
Eilo Ky, Ko, Ks DFEHEKEIZLH 129~140% TH H, L 12217~222% TH5H, Ei
03m & 2.3m OFHEKRRLM 155%, LI 281% THY, LH/AMI149THD, —F
LD Hy D 03m & 2.3m OFH & KRIAM 9% THH, LMX202% T, DM
204 Thotc, BUOHRRKOEARIIBUOHRAKI VB CEBE M B - 7edd, LH/AHIZ
BIUEX DI Tz,

3. XZRFHE

3.1 HEWMRRUE X #ER

HEHBAARPLEIINchbo —FEOARALAH EFHNCARER (RE)X5em
(#18) x5 mm (B X) OEME DRk (Photos 4, 5) XML, FABEBALL S 5 cm (1) x 10 cm
() x5mm (BX) ORAHE, HEEORZEERECHEN L, AR ITESBEMSED
B2, XC¥ERERRNEPTERECHLL, ToRIERBTXBBELT -1z, BF
WIS AR BEEREOR X f%E (Softex IEHR) ##ERA LA, BELGFIXHREIOHAMNE
COERE 100 cm, BEE 15kV, BB 5mA, BERM 2min ThH5, iV 77 v 2 2 (B
BEFRHCREEELRAR, TVHIASTE=F—-YRAT AR Y HBE (Softex TV-Pb0-1
AT a), PEACYDHMBE LT -7 (Softex CMB-2®l, PE#60cm, SBE 17KV, %
Ef 3mA, MERR 3 min),



598 LEEAFRERHABHRRGE HL2E 35

3.2 EEMFHEMH SEM) B

BHAKROHEE 1.3m H B2 2.3 m 55 6 mm (B) X6 mm () X 1 mm (EX) OFRF %
HOOBEE CIEBE, RAE SHECRRLE, 2ok Rz ENCI-T 1) BN
TR, 2) KB, Taa-—ABK, BBV 7 I, BRAER, 3) 50% O 2~3 BB
B K%, ERTERSEY LIRRLSO 2ERELT oo, BRIYANBEHEERED
SEM(JSM-=35CFI) ic X b, IEEE 15kV THE LT,
3.3 XM KBRNBTERII

AR ZERNEER, REFEEL LT, BXRET () %R SEM (JSM-35 CF III) B4
P X R 8 T = % A ¥4k (EDS) ROE R (WDS) i X » TASH, B, f5h
DREFMB, hbDOSERHI, |
3.4 (ERERCKEIHIAH

EDS X W MEUEEORFET HHERHOERFTIERD L 5Ly A THBE
ENbhotel, ThRY 2 VBAILY Y ATHBED, RBINY Y ATHEIEERT LI
DI, HRTEEBAE LB SEMEYBEWTZhbOE{LeBR L,
3.5 #Aa0XREFHE '

BRI D 20 FF A D BT DM OREBT E O B E DRI 45 R 235 K H 5 6mm () x6 mm
HO X 1mm (EX) AR REEE L TCSEM THERLTALHAERTF B KB L TF o1,
50 m ED = ) £ — 2R AT, #OER X BEY%E JDX-MAPL) OFEE 0LV, BE
W 150 mA, FRETERRT 1800 £, 3600 HCh 5.

4 & 5

4.1 HoPCHERRCONT
4.1.1 HEOERARUZIH

RO ERIIAM CTER L TR S L BB E T2 8\ A (Photo 9), HEWTE TIX I\ (Photo
13) L LTHERTE S,

ZO XSGRO, BHEOR X ROBERC X 54T, FofRARKD SO EETY
AMITTIR L, DHOHE, Lad—BOFERTH > ThirVREFERIhLSICH - TR
RELTRAICEFR LT, IHLEHEREWERESWMERMDRD - 72 (Photos 17-22), ¥ 1950
FWOFTIIBEM L B S EHEAND -2 (Photos 11, 12, 16-22), Photos 15, 16 13304
HOREBETI S UMM 7 (Photo 15), DHICIZEWAD BTG E LT
@dbhiz (Photo 16), Zh b D K E DK (Photos 14, 16) 32 mm A5 ¥ ecm U L0 E X
(e YIS .

SEMBZ I Ik X BOoZHEcBEbhicfk SRMERBC Thi S B 5589 Th
%, MMM oLBEROMIE GEE, BERGEY, RotA# MRS obeRdLRT,
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KB DREGITOM Db 7 b OEERO—MOMMERBEFCFE L, LM ORKRILERZR
TR EAER 2L, Ho>Th Photos 50-55 D X 5 1 OB B L R MEA ¥ 1 X 6
Lz, .

D OB EEoONECEE BED, £% 9, TRIhL0£E VMR AER
1ooE%%bﬁﬂ@DWEm%ﬁ%iofmé%ﬁéﬁfﬁoﬁf&Xﬁ@ﬁﬁﬁogﬁﬁ
BREROET VIMBRONEC 1 DOBL D VIREREE > TVBEDHE, NI v IRDS
WiZEWAL LTEDbh, ThbREclE : SlERGETOFcficE g ES L SHT3
5% » 72 (Photos 17-22), ¥ MW E OB X REH TR VWRE LTRX 501, Xl
LI B ERHIC R SH2D0 TR S4B DT 5.

DHO—HIE AL RIS BRE) © 1 KEERRMRO TS, —Hais ) OfkR
BRBONT, —HLHO—BOBEEFITABNLE e —ANAL, TOXIRBEEDF = —
ABE IR ANE & A BB Rk o T,

4.1.2 BROBRUTAXE .

HROBIBBUREMENBRTIEMR CREE LIERTR-TBY, AW, £4
Y v i, B £TPEROER, &8, & RESFIFELL, ThbokRkE 31
#m LT3 10 pm TERTH 12,

M T2 X FH pm 258 10 pm O BRUREFMZNLRERRT, chbiiTdbc
195 5 \WEEE bicls» Tuic (Photos 50-54), %7 ¥ i FHEROEH (Photo 55) &
DR D BDbIE, ChbofHoMBEER 1S £HTH 5, PR

ODHOEROBROKREZILEHRTH Y, TOFOBEIXL sm 25 3 pm i3 & DD
w%ﬁa%Wx%%nf:hbaﬁ@@ﬂﬁm%&dafézwwﬁaiDo%%mtof
W5, R ’

K& S pm 2B B 10 pm D e ErRE P £ WYL R E R (Photos 23-25, 32-43) T
BHEROHBRAE IR XL T0~80Z UETHY, ThbIBEELIRMBCIL> T3,
Photos 24, 25 DERIAT VA ERE TR L, KIBRFOAMDOEMA (Photos 44-49) &
PeEEOMBO ~Fit T hboRENRR D bhi, £hobciifilaoNEOLE R 1o
DBEIIIRECETEE > TBEDL D o7 (Photos 38-43), —OEE B 5 W IZMBHER
EEEOHEBC 1 OOBERIIEEEZ > TVBDRBEALEIRDLOKELTH D, Tt h
LOERIIWHEEIREFLSTWBE DN VRD BRI, L EoLH O EERITH
DHEHBEREBORDIZEALETH B, —7I7 ENIITBFHEBRO P gt &R RIRF OM
BoFRMIaFECTETEROELS (Photos 64, 65) dildbhie,

41.3 BRDMKE

SEM D2 REFHBTHENCERE LTRDLRICL DR, 2ORNM R 7% ¥

s TVBENE I THERTI LD XBREFANEET -1, BEEFOPHERNSHEE, TL
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Fig. 1. Diffraction angle of crystals in the heartwood of Populus
maximowiczii (26°).
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Fig. 2. Diffraction angle of crystals in the heartwood of Populus mazximowiczii (26°).

A7 TTHBLN-2AERNET — 2% Fig. 1 ¢,

Az 6mm B)X6mm @ x1mm (EX) OMKE THD, TOHHOEREBRRE L 5EE
BB (EAE: #9100 pm, £ : 6mm) KB HEHOMET, AHOEEAImm TH5
TLE AT, RADOBEEINE L, ZTODANATE DX R THETSEFELEFEEL

TWhEELbRS,
Fig. 2 R O*Fig. 313 Fig 1 OfiSBE o v 23 THdr 20 BRI R L TCEK L

PDCHECEF -7 LEMINAIDRR a-H (A ZEA LD TH S,
Fig. 4 @A LORBCHEENR D T b WHar 2 B—REEE QIERE D4 3600 #:0
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Fig. 3. Diffraction angle of crystals in the heartwood of Populus
maximowiczii (26°).
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_ Fig. 4. Diffraction angle of the heartwood of Populus mazimowiczii (26°).

1800 Hic B2 %) CHIF LI DTH D, Zh T HEHFE— 7N LERVORBDLAT,
Fig. 5% Fig. 4 Lt A—RERGT—LEEBHEE LT, ¥ 2 vHXREYAL, HERIE
10pg BEOBKVEY 77 AMEDO LrBEERACEE L THELLLDTH S, BEAED
2739V FRF I ALBREAREASTLLDEELLRSD,
Thbo XBEHRMNENID Fe 2 FEAKCHEELEAREYR-TWDZ LBEDL R
teo LinLighid Fu 2 2OMORed 55 Fig. 4 €5 &, BEEOFRV-1XWH D
BROE— 7DD EDEL L, ZORBERERBVDEIRVEZADTLEIR > T,



602 LBEAF ML RRERF ARG Rk B39

1200 - -
-
o
o
- ~
®
/2]
=
3600 -
o]
o S
N
Ivd
» ®
23 -
- ©
J’Mw - CRY . = & R
e 3 a0 ©
v L
4] 1 1 1 1 1 1 j I L 1 ¥ I ] L "=
0 20 40 60 ‘80 100 120 140
Angle

Fig. 5. Diffraction angle of the silicon meals (26°).

ChORBHOMEORERIPBEL TV A DEBbhs, BREBEOHELVWEBHIISHE
ORI Uiz,
414 BRRAOHSA

=23 AF-GBRB XG0 EDS) L Y BEOKG&ES D VRTHODEREOWVWT DA
BRET -1 EE, BROERDPEIINVCY A (Ca) ThY, EFlrbThe~r2vva
Mg), v v a(K), 47 (Si), Vv P %
2 X hi (Fig. 6),

Photo 56 (3#58h 235D % W EOK
HEFHTHS, zoRAB 2T WDS
PHWTHEHSH 2 ToER, Can 7

(Photo 57) ixf Mo Mexinl, ¥/ O
(Photo 58), C (Photo 59) % #& & £ T\~
bRy 7739V FXDELT EHNED
bht,

R FHOMOPIHB CallREBEH 1 ; ,

Fig. 6. Constituent in a part of the crystal
Y74 (CaCOy) THHEWIHEY L. (photo 56) on the innersurface of a
S AT T 4 (COCa) TH D E 5 HED heartwood vessel element.
BhbH, REI ALY AFHEBCETDHN, YavBILY Y A3ET W EnD, o
ERHERLL S E LD, BRNERDD 1 o0RBAESCHT T, BNELEBLE LT
b D% SEM THE L7212 Photos 60, 6l D E R hThDH, ERETHRL L, EBLETIR
Photo60 k5™, ZOBEEFCXFHRNBI RL 50, HBAE LS DX Photo 61 ©

i .
| Ca—K«
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LRIl THIRDORBEAR N X h Wi R, L LEERAE Lz 0o fiER
B BIFCHIBD B A BI25F 5 & Photos 62, 63 O X 5 K ILEMME B> Tlote, ERHD
—WOKEIFRRO TR b o7 b ORESHD D, FRAE LR, FohTbih
i &R OB BT - T\ 7= (Photos 64, 65), ZhbDZ EhbHOFICHBZBDARIEE
LRBAEHIEAEHR TS HREALOERNIRBAAL Y7 ATHY, FThCTHROLH
DIRBFEMBO R EET 5L TR TH SEROBROERN?NL, ¥ vBHIL YT A
ThHHT LOBERINE, : 1
4.2 BEORCHIHEMDONT
4.2.1 BROEBARUSH
RHBTFHCERON AL BEbhi, Photo 77 ZEMAHTH Y, HAHUREE TH
%, RO D DESIZFEE (Photo 77) 45 4HtE (Photo 80) % THES M BB L
THLCREEN L ODFIc o Tntz, ThDDORKEBIFREMBEA + 5 v Fd D \WIREIH
Ml HELE LI, ‘
4.2.2 #ROEBRUKZE
BEORREDLRLERILL A v v ¥ (Photos 66, 67), #7% (Photos 68-70) KU
&FHERDEE (Photos 71-76) T, THHDOKAE X2 10~30 pm 3 ETh »Te,
423 HRBORKS '
BEobhbiEHS EDSE D AT LER, BRoRd iz Cathh Fig. 7, 8),
¥7, WDS 2R\ Ca DR MEEIHTETT » CLhi @& Lz (Photo 78),
Populus euramericana DEEOP D AL T 2 VAL T Y ATHBEWLIREN
BB, HHYEERAE LTS SEM THE Lk R Photos 70, 75, 76 d X 5 Kk 2FF
ELIDTY 2 VBALY Y A THDHERD,

Ca Ca

N O e

I I I
Fig. 7. Constituent in a part of rhomboidal “Fig. 8. Constituent in a part of rhomboidal

crystal (photo 79) on the innersur- crystal (photo 80) on the innersur-
face of a phloem parenchyma. face of a phloem parenchyma.
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5 % 2

HOoPeRbbh 5 BDHERUBELRBAENCAEBR O HREMIEC R L >V
AThHY, BEOFEADOhIERRVO LS/ Y= v FHOBRIIECY - VALY Y AT
BB, LOLENOHOBRIZEIRRIEY 2 VALY Y A SDEROKBRLEE L,

HOPEHHKHBIECOTOPE—FOERCB > THHVIIBFEI A bRE-
T, ¥RIBFRERLTHIREVEE, ¥l o0Egodh Cilit X h» BEcsWERs
Botc. BEOFCDBEHIIABEIS IR CHENBEL CHFEELE,

DEDZ EhbBROAZTHLMBCERINIBRIERC Y 2 VBIL Y Y & THD
T ERG o, WhO AR IIRMMRTREREEURMEIZ MR EE TS
Me@bhoBEIc X VIEREERLELOT, Chilv 2 "BILY I ATHEZ ENE
W, FEFAMCEDEBROERBOBRTNELY 2 VBIV YT ATHBHEVLIBRENS L, Fr
7 OBMBEOHED HEBBOM ORI 5ERZO— RO BB CTHrDTHA 5,
MuHAMMADD & 23814 Uk Fomes igniarius B X W7 ARVOBEEROEREY = VBB
ANV Y ATCHoT 2, BELRBRTWBEF VBT IERO HEHED 1 OTH
HLEEBEZBHELEMBTES,

—HECOHOPEHE I h 2 M IEBELELE L CEEROCBHERFEEOFTH b,
REANL YT bl ole, ThRECHER, (LENERGLBECEROERCEECTH 12
EERRTEELZDRD, MPOBBYHROERY, RBAEOBKLIAMWEDOEE, pHEOHMH
BREHTHESD, ThHDEBROVWTRSEOMBETHHN, 7 7HOLMRIT BRI
TRCZDEZDHERRASLTHS 5, 1ol BBl ekfrERRc> TER
HHERELSZ LD LRRBROERNELL FVFACRBD TRV EERLTWS,
TOZERDMBRECE DS 2RABBIELRS S LBRbh S,

SCURFIELD® & 1 XBIREHIE S < RbhD ¥ ) #{LOBHIC OV TRD & 5 KRBTV 3,
2 MLV ) A, RO L BEORBRUDHEO R 7 = 7 “ L ORENRHE
B, TORY 7 =/ =&Y ) AKBREOEMIMMREORILORDIOBE TH Y, vV
ADORELRTERELTB, ZOBPC LR TRD L SREL TR, Fr/ Foll
e dtch, HEHEBHSELDEEY 722 —AD5HL LYY ADIE, RRilbeHs o
Ieb DRSS, S LDHHEORED 5 b RIS L DOBRSHEMT—FCART S 2%
RBODHTrtR) LLELZORHDT, MHPTRERAOD HABMCERTRMCEETS
ZrriEB, 20X EWBEROHHOBRMERE XA ER L BHARNEILOF e E
L, ffbofboRE:nNE Zhict 2aRcERBELO TRV L ELBhE, TD
&5 R LT R LR oP T EEERACEEOF T Hb0THHT Lo
Ho—onEBITEAH5,
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JANIND B3R 7 S OERMIRBHI L > Y 4T, CThIXEEREBBLAEMR b,
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Summary

The heartwood of the Japanese poplar (Populus mazrimowiczii HENRY) occupies a wide
range in the cross section of the tree, and is brownish gray in colour, locally with dark stain
and is called wetwood due to the high moisture content. Crystals were clearly indicated on
the soft X-ray photographs because of its higher density than the wood. They gather locally
and line tangentially only in the wetwood. According to the SEM observation they form what
is called large “druss” and range in size from a large collection filling up in the cell lumen to
a small deposit on cell inner surface. Only massive ones in the cell lumen were detected on
the soft X-ray. Most of them were observed in the vessel elements, especially locating near
vessel-ray pit region. However, they could be hardly observed in the fibers, parenchyma
strands and ray parenchymas. Using energy dispersive spectroscopy (EDS) technique these
crystals were found to certain mainly calcium, sometimes together with silicon, magnesium and
potassium as weak signals. The wavelength dispersive spectroscopy (WDS) technique sug-
gested carbon and oxygen participate in the crystals from the method of X-ray mapping. By
the solubility examined in acetic acid it was determined that they are mostly composed of
calcium carbonate and some in the parenchyma strands and bark are calcium oxalate. JaNIN
and CLEMENT (1972) investigated crystals in the wood of genus Populus, and reported that
they are present in all species of the section Aigeiros and Tacamahaca and their crystals
consist of calcium carbonate. They thought crystals in Populus arise from a normal physio-
logical process and not all from defects or other abnormal phenomenon. While, MUHAMMAD
and Micko (1984) reported that calcium oxalate crystals were present in the decayed wood
attacked by Fomes igniarius and bark of aspen and stated that association of wood rotting
fungi seems to be closely related to the accumulation of calcium oxalate crystals.

In the paper, we supposed that calcium oxalate crystals which mostly composed of rhom-
boid in the phloem and xylem parenchyma would associate with normal physiological process
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in living cells. On the other hand, calcium carbonate crystals which mostly composed of
“druss” would arise from optimum derivative condition such as mineral solution, pH and some
organic substances having function as catalyst of crystalization in dead cells.



Photo 1.

Photos 2, 3.
Photos 4, 5.
Photo 6.

Photo 7.
Photo 8.
Photo 9.

Photo 10.

Photo 11.

Photo 12.

Photo 13.

Photo 14.

Photo 15.
Photo 16.
Photos 17-22.

Photo 23.
Photos 24-25.
Photos 26-31.

Photos 32-37.

Photos 38-43.

Photos 44-49.
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Explanation of Photographs
Twenty years and clonal test forest of Japanese poplar of Qji Paper
Company at Kuriyama, Hokkaido.
Trunks of sample tree of K; (photo 2), and of K; (Photo 3).
Serial cross sections of sample tree of K; (photo 4), and of K; (photo 5).
Thirteen years old sample tree of H, planted at the nursery of Hiyama
university forest.
Trunk of sample tree of H,.
A cross section at 1.3m height level of sample tree of H4.V

A cross section at 2.3m height level of K; tree. Large mass of crystals
in vessel elements are able to be distinguished visually as white spots.

A soft X-ray photograph of the same cross section in 5mm thick as
photo 9. Dark crystals spots in this photo 10 coincide in places with
the white spots of photo 9.

Enlarged soft X-ray photograph of 5 mm cross section of sapwood.

Enlarged soft X-ray photograph of 5mm cross section of heartwood.
Crystlas gather locally and line tangentially in earlywood.

A longitudinal section of heartwood in sample K3 at 1.3 m height level.
Crystals in vessel elements are occationally large enough to distinguish
visually as white line.

A soft X-ray photograph of the same section as the above. Crystals
filling up in the vessel element are continuous longitudinally.

A soft X-ray photograph of radial section of sapwood.
A soft X-ray photograph of radial section of heartwood.

Soft X-ray photographs of sample K, at different height levels. Take
note of abundance of crystals near the pith and at the lower height
levels.

Large “druse” crystals filling up in a vessel element of heartwood.
A pair of stereograph composed of the two photographs.

Fine “crystal sand” in 1-3 p#m size on the inner surface of vessel
elements of heartwood. Photos 28-29, are magnification of photo 27
and photo 31 is a magnification of photo 30.

Clusters of irregular shaped crystals in the vessel elements of heart-
wood. Photo 33 is a magnification a part of photo 32. Photos 34, 35
are distinct mass of such kind of crystals. Photo 37 is partical magni-
fication of ray parenchyma of photo 36. Photo 37 is the crystals

cluster in a ray parenchyma.

Massive crystals in the vessel elements of heartwood. Photo 40, 41
are partical magnification of photo 38.

Crystals and deposits in the vascular bundle parenchyma cells of
dormant bud.
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Photos 50-52. Crystals of rare existence in a fiber tracheid in the sapwood. Photo 51
is partical magnification of photo 50.

Photos 53-54. Crystalloid substance of rare existence in a vessel element of the
sapwood.

Photo 55. A druse of crystals of rare existence in a vessel of the sapwood.

Photo 56. Backscattered electron image of massive crystals in vessel elements and

fiber tracheids of the heartwood.

Photo 57. X-ray mapping of Ca by the method of wavelengh dispersive spectros-
copy (WDS) corresponding in place to the above sample.

Photo 58. X-ray mapping of O by WDS in the above sample.

Photo 59. X-ray mapping of C by WDS in the above sample.

Photos 60, 61.

Photos 62, 63.

Photos 64, 65.

Photos 66, 67.

Photos 68-70.
Photos 71-74.
Photos 75, 76.

Splited heartwood sample in two; the one is ordinal crystal-full (photo
60) and the other is crystal dissolution with treatment of acetic acid
(photo 62).

Partial magnification of photo 61, in which some deposits remained
after acetic acid treatment. )

Remained druses crystal in vascular bundle parenchyma cells of dor-
mant bud in the heartwood after acetic acid treatment. Photo 65 is
magnification of druses crystal in a parenchyma of photo 64.

Rhomboid crystal in phloem parenchymas. Photo 67 is magnification
of rhomboid crystal in a phloem parenchyma of photo 66.

Styloid crystals in phloem parenchymas.
Druses crystals in phloem parenchymas.

Remained druses crystals in phloem parenchymas after acetic acid
treatment.

Photo 77. Backscattered electron image of phloem crystals.

Photo 78. X-ray mapping of Ca by WDS in the same sample.

Photo 79. Backscattered electron image of rhomboid crystals in phloem parenchy-

mas.

Photo 80. Backscattered electron image of druses crystals in phloem parenchymas.
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Plate III
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