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ABSTRACTS

Rapidly growing Populus alba X glandulosa has been massively planted in Korea. However, when the wood is
processed, the edges of the sawing machinery and tools are easily worn away and spoiled due to the leaf knot and
the crystalliferous substance contained in the wood. This study deals with the distribution diagnoses and types of
crystalliferous substance.

The concentrations of crystalliferous substance are substantially higher in the heartwood than in the sapwood
from the same tree. The degree of concentration different appreciably from the location in the heartwood. The
crystalliferous substance are mostly composed of silica, aluminum, calcium carbornate and calcium oxalate, The
silica and aluminum granules were observed in the lumen of ray cells, vessels and wood fibers, but the calcium
carbonates observed in the leaf knot, vessels and wood fibers formed by styloid and druse. The calcium oxalates

of chambered crystals were very common in the phloem parenchyma cells.

Kev words - Crystalliferous, substance, silica, aluminum, calcium carbonate, calcium oxalate, stvioid, druse.
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Table 1. The crystalliferous substance in each clone Populus alba x glandulosa .

Clone No . Crystalliferous Clone No . Crystalliferous
or species substance or species substance
64-6-44 + 66-20-1 s
65-22-4 s 66-25-5 s
65-22-11 + 66-26-55 s
65-29-19 + 67-6-3 +
65-95 + 68-154
66-6-8 + P alba
66-14-29 - P glandulosa +
66-14-93 s P . davidiana +
66-14-99 + P . euramericana —
+ 1 commonly present, — . commonly absent, s only sporadically present, + : abundant in some pieces and

sparse in others .

Table 2. EDXA qualitative analysis for the crystalliferous substance of populus alba x glandulosa .

Element WL nm} Netpeak Back i¢ps: Fullscale : 1315.5¢cps
11 Na 1.191 123.3 19.0
12 Mg 0.989 14.0 51.0 —
13 Al 0.834 1315.5 171.0
14 Si 0.713 882.8 226.5
19K 0.355 53.8 17.5 i
20 Ca 0.336 15.5 25.5 had
21 Sc 0.303 -10.3 46.0
22 Ti 0.275 21.0 58.0 bl
23V 0.250 22.8 0.5 —
24 Cr 0.229 80.7 11.0 e
25 Mn 0.210 99.8 16.5 I
26 Fe 0.194 128.8 27.5
27 Co 0.179 32.5 50.5 -
28 Ni 0.116 -29.2 113.0
29 Cu 0.154 22.7 105.5 -
30 Zn 0.144 30.5 166.5 -

T EWAAE BT 4 e o9} e EE &as debln glojnt Lee%“'%l Aol A

of 2laled olr MBE o WEL &I KBEs B2l 9EMNE kBoz Sfsle miEe B
Ae skt Hgele 22 - 234§ 9 Sudan RE + gt

I EHEoel Kaled o) HE e A4dd FHoael Y olwlel = BE Wl A Aol H&MEWHES
of ATt webs o] MEL —Htv fKolH NS AR Bkl BB R

v 2l = HEMMEYS o & Adc. BEEY s A E. 28 5a W shelA A %A
el BW&H%s$ EDXA (Energy Dispersive X ALt A8 B o kR« 323 MRS
-ray Analyzer) 8 73l #%+ £ 29 Foo el = BE&EmE] ke s Sfdel I
#wagshs EEAE] H&MHES I alumi solc}.

num3} silicazt G&=lo] et attmEe e E&ETEEsEe® A
Aol KGtiE e A |mEsld ond 28 63} 3
2. WET Ko ERAEMR of kMK, ik, MKFoE oiF HiEsio =27

28 4% AR HUH Rl MY £ E L ogrdkol 0.1-1.0 #m, HEiko] 8 ym, kS
HwEe SHEEL o ERY &% X & 5K 10-20 xme] &Eo| At
olth, mEMERS] WA} EL Efreld ofzh W2 SEEAE S LRl $8o2 SHsin



SR G EE 791 4) 3. 19904 127 401

Aot LRl —iEd fHEel sla Kimny
o2 Giiwe] ERsH #iEste] Al #t gme
frEZ R web e Ao HdEmH e YebuA|
% BiEvE Aok Lee®'™o BIEHER N Kot
dOEE RGN RS R Swez 4
fidteta st ot A Hhol A MMRAREC A 2
wE gl IS BS 4ot gl
HTESI 2 L AR o BHBGHTRE QL
el o 2 pffeiol EEoL olala 48R
o 2% AL fl Bl toele R R
sy shas el odalet
gl 7ol A g ol Aol Al RS AVMEH

NUApEE-N

(&5,

. gk ol 2 el 1

of wpd7b Ao fEE A gkskor] ol Clement
%o ghYobis HIM E o}
e o] M-S BRSS! V] Belod= of 2|7}

A Jjeseisato] glon) A EEFOl A kT
silica®s Bh5rd 4 oli= HFEH'™E dledct, o
WEPEel {f3lod 18] 84l Mz A AE #&MEY
Hol ksl B o Aol MRS N

HpFiol SrfishAl ohar IERMER A 8] ATele] o

e MRS AHAhE u euiokel 4 -3
o,
whebal #F U Aol srirahis Rsghel 4%

g0

.

& e silicad & 9 & A WS fET
fré Beked EDXAfhotre #i%e & 2, 2
9, &l 10Ask 10B ¢l sl 1154 3bob. oglef
Hel ARl arfidhs ke #EMHmE

silica®} aluminumeo) %Hro 2 Fifysle] glalc).

=

~
AL

ERAEPE b 2] Shitol sz ol ARk
sﬂlca?P gl BES 2 oy 9o

! A}»A viFIg ol silicagl alumi-
= SR o BlES A
o], oLo :;_gl 5,;1“‘1()01‘]

LR fral
num-% Fik4ro g @
= val plvkayelH, OMI
fafol Wsistct,

gl el pold R AW reEny 2717 2
Rk kel Bl & EDXAs &
atkbel HIERE ol ol BEIRSEA Febir mggst B
Frasto] LHEAMEIic 2 sMuy £ M7
feolxl g aAsileh, gl 125 EEMEMT
FoabAhgo) WAtETET o R A M 5l A
— 8 NFEiol BAETHA o R Tl REAMETE
o whel qlairt.

LLbol #Rel A ZAbavhi-ol E8 o Al
of Sfidle KSMEMES LB BEKeZ &
fidked W2 fik-e aluminum?) silicad &
o2 sl HK Kk RERSFOl EES
A o AT EBEH o R afishe K
STEME-E AmosUol| kel BEE ATl —&F
aArshe Aol BEsll e
Lee%2e A14] LH”*F:'% o] iR
EENIE 2EoR sl ol HaAMmE S
Egeta olFol REEUF una"lah_ Rty gkl
adet,

o  silicaz}

Clement®,

3. ABo|e] BAMMHE

LA v S Ee] Ygolvl HAdhed Mo
FIfel B BkBie] HAvkv HES M O WwEd
ol et

A HEAAE #@Amo EARENEE o] HE
o #stEMmE S MRS RHEIA AU
2 13004 ¥ Ay d-gele] FlbAEal &
SR afiste] o RS REEZEFeld
SHHES S Al Mol Y =
ot

4. WMo BRMEME

Lee™= AbAlcFS-ge] 8 HFEel @8 R
o M5BT ES ERAOR St MkERT Bk
ok oleb. Bl RAR Aol Aol S

Batol Rnsmsel 1F JdEFR TN BEd
A oigl 149b 7ol SRREESLC] 71070 dh A iy
o2 HiRECHEHS o

w

S

YA R N B 2 s el Rl
ol 7 sElo] glovt {RERFIHEREC] Mol &
5 olgolsl MMMES ez 2 4 gle
TAmol 41A EREEE = el ARl FhBhol B
g ok, A& BIRE 56 oS SRE RIS

gel MiESl 7 RS AR Sk

BHEES Lol ER ey pHRS
stge ol ERfrel wel FERL Zed o EEE

silica, aluminum, SREE7ZHsT, 8RR IH4rol o).




407 BEEE VRS S L B (EI IS TR b




403

2H

198014 1

Wi .

BP9

¥ aL

B phL

iy
i

h
T




404 B R I I T R B A Pt T (A R R

it bt A Aob ok ekt d bbb b b At b ot b La b b g an L s i)

| Si~Ka__

o

~

I
3
il
£
=

6 R — S S — - S
[y Su— S, —
Py _ S e et
I - e ]

[ S —

0 “r"i*ﬁ‘*w‘ewﬁ;%;@w MMMUMMWWHMW




REMEEEE 7904 3. 19904F 128

405

Explanation of figures

Fig. 1 The cross sections photographs in Populus alba x glandulosa. The dark colored wood is heartwood . 1
3X

Fig. 2. Lumps of crystalliferous substance in the ray cells of Populus alba x glandulosa. 400X

Fig. 3. Lumps of crystalliferous substance in the ray cells of Populus davidiana . 110X

Fig. 4. The soft X ray photographs in Populus alba x glandulosa. IX

Fig. 6. The crystalliferous substance in the wood fibersia} and vesselsib} are birefringent by the poralized
light. 1000X

Fig. 6. The various type of crystalliferous substance in the cell lumen of Populus alba x glandulosa. 600X

Fig. 7. The crystalliferous substance are commonly abstent in the cell lumen of Populus euramericana. 500X

Fig. 8. The cell lumens of Populus alba x glandulosa treated with HF are clear. 500X

Fig. 9. Secondary electron image of crystalliferous substance in the vessel elements of Populus alba x glan-
dulosa .

Fig. 10. X-ray mapping of Si-Ka{A} and Al-Ka(B; by the method of EDXA corresponding in place to Fig. 9
sample .

Fig. 11. Constituent in crystalliferous substance of Fig. 9.

Fig. 12, The partial crystalliferous substance of Populus alba x glandulosa are present in the vessels and wood
fibers after treated with acetic acid. 1200X

Fig. 13. The crystalliferous substance in the leaf knof of Populus alba x glandulosa . 1500X

Fig. 14.
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