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On the Breadth of Annual Rings, the Percentage of Summer-
wood and the Bulk-Density of Sugi (Cryptomeria
japonica D. Dox) Grown at Kamabuchi District

By
Takeshi Kaxno
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Table 1. #ti{AoEE, WEEHE HTFTEZE
Height, diameter, clear length, etc. of the sample trees.

- . i i g Y UM
E &% A M 2 WMEE®E T A Bl
B Height:qJ BHD. Clear leng;-,h _Volume
Sample trees without bark
(m) (cm) (m) (m?)
No. 595 25.2 32 9.3 0.8575
No. 611 22.7 22 13.9 0.3390

No. 815 14.9 14 7.0 0.1062

BEOH &

AR B 03 m, 1.3m, 33m:------ ELITFMER 2m & &= 12#%9 10 cm @ F B & $ Hr
L, ZOMBIco0TEOLE (M) &4 (V) BXuochiciEsgis L R oFEICFEinE
ERMIEAMAE L7, HEOFER NI TOHRED LoONTHELEEDEELBREUTH
B, FROBEICH I OTHEMEH SMHFICS 235 THEDKMICEEE)E
DHSHNTEEDMELL, (Photo. 1 /) CiZHEEOME, BiEmE/sEiEIC
STHISRICHER LT 2 L E 7z Lavdi (Photo. 2 %8) O T, D& REERIIBY
BB ONECH O L TEBRET ARAWEZ TV I — N, YT —WIRETEIL R,
BISHIICE b TEOTHoHLNEEAF L, BMMEobIEICHES T ERDEEZ DS
DTEETELDICLT,

Photo. 2. 4REfANics 50T

Photo. 1. (EHNCHIEAIEA X 4 < S R
B2CTHLHONTL BERE (SEs o BB = BLEE)

(TR o A IRM 72 Bl%E)
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DI, ZFMEFEOMAKROIREZHEE,ALEIH Llem DMK A KREYD, WADES
BN L, ERBROMTEE B DHEBO 4 H M, V, L, RO FA) ic o0 TlE RS
SERBEDFWMBIRLHEL, ThThOMBHBICET 3MHAF £ D D TEREERK
ZRE LI, AREEROMUET ERZTNTINETORED IKONLLDEBLLTH
5, .

£, HEAOBOI P DOERBEOREES X OSMICT L0, BEZOHED
BN LB 23 h0IC LTRTH EMER OB, ThEho8iicsy 25
B ZLE 5,

BEOHER

1) FHOREMTHREZOSSbNLE

EROBEICS O LT, BRI 0% I EHCEEL L 7 6 0 R A &
SENEHDLEPFORENLLHONDIEDEREIL, COLIBRFEHEEEZZL T
B, WHEEEREROLD LI DOTERENOS Sbh 3 HEE AR OT~D
iCHEHT Table2 i L L7,

Table 2. BOWMNDDEROUMR~NDDB L b
Frequency of annual rings in the parts of stem.

53 T =) Ll bcA
Part of stem with clear length Part of stem with tree ecrown

No. 595 No. 611 | No. 815 | Total | No. 595 No. 815 | Total
(N) (N) (%) IIN) (2){(N) (2}|(N) (%) N (%) (N) (2] ) (%)

E ® I & o
Normal annual 120 68.6/ 121 70.3
rings

PTFoOoHs 40

Annual rings with - - 2 1.2 2 0.4 21 21.4| 33 559 25 48.1 79 394

compression wood

MIBHEO® 5 6 ©

Annual rings with
resin cells

Total ‘175 172 126 . }473 % 98 ‘ 59 | 52 201

106 84.1| 347 73.4| 13 13. 3} 4 6.8 12 231 29 144

22 37.3| 15 28.8| 101 50.2

55 31.4| 49 28. 5‘ 20 15. 9‘ 124 26.2| 64 65.3

INhoDEohiEdHiC, BIEHRICELEODTHIOOLNEIBEABOH LEHDT
FOEBRE ERBROETHOBMTIT 5T, BEMICZFOHEEBRNBL LS L s
DTEY (BEBOH 3EHOHEIMTHOMET502%, K THTIE262% TH0,

* HBEAORMEFTNOOMKR R B LULEBOIKICONT, ZOHAROOBOEE L CHREFRICHE
XE Y (FOAK I, 2ho OBMECH 5> b T L 3K ORMAEIC DWW T, HEHB RO
Redew, chz@Boll (M), 5 (V) HcHBLUIEBRERD 5 A ikEl, REAL&8MEED
EEHLFEHOBRLEH L CHEOMNEIBE T DL 21, COBE IA VK UTHRONBOR
SFrREEN, HUOBFERTHE LTRIIL I,
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3, PFOEROKEIBITEIIC394%, BTHTO04% TH3), chicttwLTEY
BERELBENDDODHER, MTHOMBLSBMENOMBIC ERTHE ShICH
BLROTE 5, (ERTFROBEIKTH T 734%, BiEH < 144%TH 3),

(2) FRBRONH (FRIE &R0 HE) _

H EE A~ DOWBUC DN TS DI RIS & M ROWEMEE B OB TH L#EH O
HBObDILHY, TAThOHMETEIN S ORERH%EL S~ TFig.1 & Fig.21cL
WL,

507
LY —o— The part ot ,’n\ .
stem with clear Y Y
/\‘ length under crown 40 7 \ —o— The part of stem with
yd \ o The part ; \ clear length under crown

()f i
/ ‘q stem with tree

—~e-- The part of stem with
\ crown .crown

1
AY
AY

FREQUENCY (%>

FREQUENCY %)
=
A,

34 5 6 7 8

RING-BREADTH <(mm)

BROBALNDOEIBT B

ERE OHE

Frequencies of ring-breadth
in the parts of stem.

Fig. 1.

LA S R I N T S
SUMMER WOOD PERCENT (%)

Fig. 2. BOBWAI~DOKIT KM ROEE
Frequencies of summerwood

percentage in the parts of stem.

INPoHEoDRISICHImm ¢ LNDERELILOICLT, THXDENE
WO b ORBIEHN ORI, ChkDEFOERED b OB THOMEIC T DM
R IEDTN S, Fiz, #110% < 5L OMERE S AT LT, ChE D ks OFHHE
@6@@&TM@M%K,Cn;b&émﬂﬁ%@%@ﬁﬁﬁﬁ@ﬂ%m%n%néwﬁ
BRI DTS, ThdOMBICOWTERIEEMHROBHREY, T~ FheEs
(H5NTHBE Table3 IKLHF LIS, BHTHOLORBEHO LD S~TERIE
BRI BHMEOREOMBTERINTVELLEBE L2 TH 3,

Table 3. BOBMAI~D D ERKIE L KR
Value of ring-breadth and summerwood percent grouped in the parts of stem.
I 4 W\ & #H# . ﬁ”% %;
Ring-breadth (mm) Summerwood percent (%) Nember of
e | FHOFE TEREE | WAL | BREE | moer 0
Mode Arithmetic| Standard | Mode Arithmetic| Standard ~ ment
mean |deviation ! mean | deviation
I ﬁth —Ft £ tﬁ
n the part of stem - ; -
with clear length 2.5~3.0 2.8 1.3 10~15 14 7 473
under crown ]
1 & 7 :
In the part of 50~5.5 4.3 1.3 5~10 10 8 209
stem with erown :
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i, EROMERRODH O b Z4EHIE & R DT 5~T Fig. 3 &
Fig. 4 icL L7, '

50 -
.ﬁ\
I
o w —o— Norpal annual =40 ! a
rmn}n ® AN
S e~ Amual ring = A
N v L e X‘;:KSS":I% S > L I . =——o— Normal annual ring
(€} Ny y / il compression b4 ¥ ~—o-—— Anhual ring with resin cells
Z- i “sertrify, 2 wood i i/
w10+ N 0 D24 A/ —-—eme AnUl g 0 COMPrRSSIN
2 J/; v / < Yy wood
w . - o
l‘f IF’ - 104
I/ 'I
0 <L Y - , : : : - v
0 2 3 4 5 6 7 Q 5 10 15 20 25 30 35 40 45
RING =~ BREADTH (mm) SUMMER WOOD PERCENT (%)
Fig. 3. SFROER~DI L b~z Fig. 4. EBOMHR~NDOK
IR O { b EROHRE
Frequencies of ring-breadth grouped Frequencies of summerwood percentage
by the characteristic properties of grouped by the characteristic
annual ring, properties of annual rings.

Cﬁb> H5#4mm X DAV ERBEOHEBE TR, MIBERICESLR>THEHLNTL B
BOBOH S EROMRNBL BB, ERTEROHRBABDTLEIEDTNET
LHBELATHS, 55 ICHKHRIIONTAHNER 10% £ DK & FH RO @I TH
EEREHOHEANBES oL, PFOFRNPEDTABLILDTNS,

(3) SREEROHE ’

BERAOH L C L ICRRS SR D TRIE L BARBEROEE, 2h
ENOHART SICHELTEDOE~F, HfFEY, EEFEEE2SLHT Tabled i Lo
Lz, '

Table 4. FUHAROBBEBEEN D=~ F, BV, EHERFEE
Values of bulk-density grouped by the sample trees.

mean deviation measurement
No. 595 270 300 57 273
No. 611 310 317 52 231
No. 815 330 359 53 178
Total 290 321 59 682

IN»OHEOhNISIC, ARBEROE - VBIUENELHRIBRED L OHEK
No.5%5 icB13 2 &0, MEDOEBNH#EA No.815 iS5 A& H>TED, REOH
B3 3Kk No. 611 0 b0l 2o DhMEOEE LB LT 5, ChsOHEEE e he
hoOBOBETHEBEHOMBICHLI T, TNENOMBE~DICEDERFEY, E— F,
BREEEZL LD B E TableS I LT LK, ARFEROEMELIBTHOMET
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278~802~343 kg/m®, T O T 341~365~395 kg/m® £ L L, BIEM O SREE |
BRETHOLDIC 5NTHI20% ¢ S50 KRE DTN S,

Table 5. BOTMNOOBRBEEK
Values of bulk-density grouped by the parts of stem.

53 T ) O = Y
No. of In thei eg;ﬁ ‘fnégff’l,&tg clear In.the part of stem with ecrown
! =
AP o HWL | BRE | W & K |o_ o AATE | BREE | W E B
trees Mod Arithmetic| Standard | Number of Mode Arithmetic| Standard | Number of
00| mean |deviation | measurement mean | deviation | measurement

No. 595’ 270 278 33 175 290 341 162 98

" No. 611 290 296 31 172 350 378 56 © B9

No. 815 330 343 41 126 350 395 62 52

Total 290 302 43 473 350 365 65 209

T, AREEROEELRTHEBEMICHYTL 5~ EFigbitLbTEdic
ERBERHR 340kg/m® 2 I HIC LT, ThL DS OEEEEROHEBICIETH
CHNEOREFNERICEBEMOLODEEN LI KEO2TEY, ThbofERKIcBN
TREEH OMBIALTHIC DR TERBERBAEBOTOILLR—BHTH S
LA AN B, A
“1 —o— The part of stem

with clear length
under crown-*

wi
<
S

-—— The part of stem
with tree crown

FREQUENCY (%)
3

e o

.0 A A0 B0 B 40 . a0 4B 50 . 560 - 600

N BULK-DENSITY (K/m*)

Fig. 5. BOBRN2ICH T 5 BEEBEROEE
Frequencies of bulk-density in the parts of stem.

s \
; 304 A\ —o— Norma! amnual ring
psS \ w-oe=- Annual ring with resin
z 0 \ __»_Xells |
Y \ Wgﬂnh&ﬂ ring in compression
& \
101 X,
o m——r N
¥/ L AN

Ao Ao o k0 a0 a0 Mo 5o 5o oo
; BULK ~DENCITY (/)
Fig. 6. (EROERNDIC bR IARBEROEE
Frequencies of bulk-density grouped by the
charaeteristic properties of annual rings.
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Tk, AREEROHEAZOFEHROMRDIK ORTFig6iELDL, & DOERH
OMRARDICEBBER DT~ F, EHfi¥H% Table 6 ic Ly L1,

Table 6. (EROHIR~D OBREE N
Values of bulk-density grouped by the. characters of annual ring,

£ o~ F Hky | EEEE | B E X
Mode Arithmetic Standard | Number of
B mean | deviation | measurement
Normal annual ring 290 309 48 l 376
Annual ring with resin cells 200 318 61 225
" Annual ring in compression wood 370 385 55 ‘ 81

-y

D OPTFOFRKEDOENTECHEOD A FERELERUFHL TR, TORMEE
KDESLbNBEEPEIEBL, F0T—Fb& —HLTHobN T3,

@) FEHiEEIARBTEREOBR ,

BREFICOVTAS N EREERE, TORRF OELEREEOBBEzLE
NORREADTLHOHE~DICL BRTFLTICLD LI, ChhbbaEohikdi
# 4 mm BT 04 Wil O R < E R
EHEL B E, THICHIBILT
EREERIRP LTS, Thic
7240 U T, SEMRTE 2K 4~6 mm D %
WIETR), FHENIAL TS CERK o 5ap wood
BEREOZOTHML, H6mm- oY e Heart wood ’ 0
0 EVERIETRBERIET ! NI

RING-BREADTH (mm)
WA, E%@@iﬁﬂmckp LTHU Fig. 7. (24 L ARBEN: OB
REEEROBADTAEMELDL . The relations between bulk-density
T, : and ring-breadth.

T, LHMICBY BEREEAEFEREOBRIIMOLDIC 53 EPPRH
AITHBY, CORBEOMREEREFLTED, WHAOOFRBEEROKE S5
bRTHBE, HET R ELA LT NTOERIGOEHE T LM OEHBEERD LM O#
OEDEDDIBHRELEDTNE, GUMICBY 2 AREERO EHiE 307 kg/m?®, Lt
OFHE 337 kg/m® T, LHOFHBEEHE LM O b DI 5~ THEER 30 kg/m® 7213
AEWV) } : .
COESIALHOMBICE T 2 FWIE L AREEROMMFRE, ThoOERORR
PR~ DIC SR T Fig 8Ic L L, Chh b BEROS 2EKTIRK 4mm &b
BENESEOEET, FRIEEARFEREOSVRICAEHONAERIFig. 7icLd

400
EGO—J

BULK-DENSITY (K/m>)
B

1
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TN T B LHHOK 4mm B EOFRIC o Normal annual ring
ALEBLONTVBEHEEEREERED
BERICEODTEBLTYL 3,

C Ok S BRI AEREIOVTE |
DEBOBRNOOHEE C S~ Figd g L Anoual ey with
THY Amm KD AW FRE O SR E §m‘ \ e et
Box 2EROHENRbBEL, EBL -
FWEBRINDILOOHBEBEL LK 2
(ﬁofw%c&#%%,i®%4mﬁu Emﬁ
LOERIEICH b ERE L SREER §2“_°J RIS o

—o— Sap wood Y,

EOHOEOBRRBZ S BHgMRIC &
LEBOTHODONTL AEEEDH 25K
BLDTHEDTHAH EMLABZIONE,

T 3§ 5 & 5 &

o

L, & & %
ot T 7
z
i1
» F3 LAY
A
KD
s
s
/
~
-

¥, PFOHERKICOOTRERIE S RING —BREADTH (mm)
ABEHER E ORRELLM &b F DRk Fig. 8. (EMIR L AREEH (DoMI

. B B EHOERNDD L AN
AHUT RIS EH LD HT ERTE Influence of the characteristic properties

KOS THA. CHLORBRERED LI T e o
ZEint, DHREERERICONTI SN bulk-density and ring-breath. .
BZEMEEERFER L OCERCRIRZTOIHMPIC BN T, HRT Z2EHKEDIZIZLER
b #e D TEREORIMIC 20 L CERBERMERT 2EMNS LB 5T BN, &
MBCBO TR ZOBMBRELEOTHERMCEML T -RBERMEA DN, €

OEH1IC LR L OERBERD 40

LHEEOEREICL >DTAHRANIIE 2 7}\ 5

£ 4004 e X | By . x
fLLTWB5DTH B, BV z AN e ‘

a VAR -

OHBICBNTRERBERELE  © R Lk

Z 320 5 AN s 35
Hlzb DDz biiERERICE b s R

x 780 o
295 %é% @%ﬁ L Eﬁﬁfﬁ (A F ) 5’ - —o— Normal annual ring S

: o 0] —a— Annual ring with resin cell e !
BoegIhTHREENLCEILL B moi R Annu: :.r:g ;:‘h c:mpressmsn wood
. ; i R R R S D A N

o bﬂt\b‘o b‘fﬁkﬁbf%}, L ? ‘ ‘ 3RING4—BRFEADT¥(; (mm) -
HOEKE & ERBIEN & OBIRR Fig. 9. SROERNOR bt
COBEER LSS B—E MM SRR L BRI L OBIR

The relations between bulk-density and ring-
2HEDBC 2: BRI A1, breadth grouped by the characteristic .

D DWLHM~RDD BN E . broperties of annual rings. .
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L TERIRE I SREEREOBRE, ThOOERDOMR~DIC S~XTFigdiclL

&)Lf:o

ChbDdEBBEE I, DTNOERBICEN TS 2O RREERIZTF OER,

HEBOH ZER, EHEROIEIC

KEl, PFOEREDOZTHERLT
FREBEFOS 5K ETH3mm £
P EoEHEOHEMT, € OFMEE %
HKOK = &3 280~320 kg/m’® Tk é
DIEBL TS, ' E

5) HHBELERBFEREIOBR

ERBEHOAEIEE T OERK
DEHUHED { BICHYT, LA
OO B LERBEREO
BBA b EDTFig 10ic Lo L1,

b BoND X5IKK30%
BUF O Rk O WHE T 3 Bkt s & AR
HEBITZHHBTHY, T ORBEOKE
HTCRALMOERBFER R 1T LA LB
WICEMLTED, LHOFEEERIZE

MO EDIC L 5TH 30 ~40 kg/m? &
Lk ELEOTND, CHEEROMR
XD HBART Fig. 11 Ly L7,

I b ERBERIC DD TRAME
D39 10~35% <& BV DOWPET BEPRE &
BB E OBV IZICIZIE— RIS LI
BB EDH ST B, FRETRIW 10%
BT TRZOMMBELEBBEEREOHL
T, k& b L A I s AR
BHEDLATV B,

COLSREEIIEICE T 380
BObAFEHKITR B LBZLL, 0K
PR 20% DITOEEE TR MR
iéimC fol U THEBER B BRI

4804
3
4
440 i
4004 !
360
320
280 —0— Sap wood
L —o- Heart wood
0. 3 0 15 20 B 3 3% 40 &
SUMMER WQO0D PERCENT (%)
Fig. 10. AoOH~>OBHRE
AEEBEER L OBE

The relations between bulk-density and
summerwood percentage grouped
by sap or heartwood.

4404
4001
360
:E 320
g
~ ZBOJ
t&%- Annual ring with 0
— resin cells -9
o -
Z 3604 " .
z H
]
« 3204
=}
2 o)
-+ M 280
4404 E . }
Annual “ring in compression wood
II “\ I’
S / N
%"‘\Jf/a —o— Sap wood
360 3 2 —-o---Heart wood
0 S fo (5 20 25 30. 35 40
SUMMER WO00D PERCENT (%)
Fig. 11. BHFELFRERH QoM

B BEROHR~NDD LB
Influence of the characteristic properties
in summerwood percentage grouped
by sap or heartwood to the
relation between bulk-density
and summerwood percent.
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LT3,
37, ERIEROK 10~20% OB EOREICHE D CRLLH O ERBERE T
NbEBEEBEL TS, CORMROBHIFEROMRAOICZOMMROEEE S
N7 Figd s oh s &5 ICERBEROEENSRL L BOTHD, MR ARE
Eﬁ&@éwﬁﬁﬁﬁ%%m%%ma&benéﬁu%@ﬁ?wﬂﬁ%m%%MTioﬁ
i, BEEBOH ZERLEDHEN
EELEHRIDIES SN
DTNBEETARLHIDTND,
Ft, TNOGDALM<DDDL

T 4404

&

BULK—DENCITY (K44
»
=3

3
6 %
AR R L TR R & AR R 1 ?
& OB E EHOMIR~ND K { B 01 ” :-—: Z::::: ?rnr;uuaf:i?‘zsm cells
X N A ~%= Annual ring in compression wood
2& Fig 12 icLd &, B $ o 5 2 25 30 -3 4o 45
s %9 30% BT OBE TR R SUMMER WOQ0D PERCENT (%)

_ . Fig. 12. FgoER~DI L 5H Nz
EROKREIZITPTFOFEE, B4E B R: AEMERHE OB
DFH2BER, TRITEBOIEICAX The relations between bulk-density and

’ summerwood percentage grouped
, FTEHNERLECBOL 28K by the characteristic properties -

of annual rings.

& TiE 9 10~15% @ FFROHBH
TEOEBEBERORE IBLEDEZEL T3,

£ £

ATHE A £ OERE, %, AREEREEOKSSDINLOBRICONT
RTTIC2 SOMRERDBH, 0I5, FH? RAFEAXFBICTEREAX TS
TR & AR B S OB R SRR A KO TET A REDEEEED, Thb
DB IR — RIS PIBR AT C E RS L, RN - BRSO Z s
A FBHCOW TR & B, (FHIE & BREER & 0 5172 OHBIRE 2 0Lk
DME~DICE EW, HZEBNTRDXSHLHHEERALDLNLDIL, BEDESI
BEOHBIERBED B2 LHTEL, FHELARBELE DSV ICE:AICKHED
BEOHTIL, BERBOHRAPLZOMORTNROBLILLEBEELLEZTHNLELDER
LoD A . Ehe, BHE - HEEY BEEEA X OVTERE, HE, FERBEXKOH
# OMEEEFE S L0, CALOHEEROTROBALHED BETH 515, FHERE
EARBEL MHREEHBERL OBV ICRERT 5 - 00EAOS5C LEH %
Sic Ui, £, N4 - JIIED RAEA LMk A ¥ ORED X E8IC 3wl s
LLNIBELDEEEBHOONTNSEC EARBED, COXIREEHD S 5 ERHIT
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PBOECERBICED2DLST, TOREPEESHEO LN EEREL TS,

COHETHEL BREA ¥ ICO0 TR, BOMTEM OB IR EHIESH 4 mm
X DIEL, BEHREH10% 0 SOHBOME RSB B < (Fig 1, Fig.2) COEOER
BTHHERO/NSOHTICE, ERICHISNIEE S LD BEBORENE (ItEBL
12>, (Fig. 3) ‘ -

C%7, ARBEROBESNASSLECOLS NBROMTHEWMER & TREDML
CERDLERFHELDL, FRICEEEEEECFATO 2MEN O b DRBETHO
LI 5RTVBE LB L AXWAREEROMES L® L1, (Fig.5 Fig.6) cox 51
HEDPOBROKTH LBEM ORI ZOMANCHIED REAB D EPABLON, F
WIE &SRB, B & SRR & OBRIZ C OERIER 4mm, FitRK 10% ©
BEZESHOICLTOBU S L CERDLMERE B2 T3, (Fig.7, Fig. 8, Fig.9,
Fig. 10, Fig. 11, Fig12) ‘

LEdDT, COEIRAEMITONTHAREREEMMBLETEHEORESLL
Ty 7EZR IS LABEELELEODNIZICHEHISBERE S D THIEROHFRMNL
BT ESIC, HETEAFREABULCLETERVESCBbbhE, COXIBLED
SAEMILOVTER, COMETRHALIIBETHEMBEM LV OLBRORGEH IS
Vv, EREEORELLOEETRIILTEL C &M, COMBOMEEFET 25420
—DOFREICIBD DB EDANILN B,

aswzmk

1) WHE=: HAROBRAERCHT ZHE (3 ®) KMRKTER Y, ﬁkzﬁ%‘mﬁ‘t 39, 219, 1951.

2) A . E: AE (B4 FTERETKRR X, HAWB MBS 45, 203, 1953,

3) RNRAE - BRA=: AR ST 3 ALERA FHOERRE L HEOEEL OEEK (B38)
REBEY, EVMEBERCBELREC OV, KERFEERZHIERE 8, 75, 1957.

4 KRBT BERAS HNBR: AR (B48) SRERCKERCOV T, AEAMERE 3, 3,
91, 1957.

5 Jil% #|-JAEXR: n+n$ﬁﬁkkwéﬁﬂﬁEM@HﬁHﬁ3ﬁ)EE@&mx#ﬁﬁ*K&

» LN 3EBERMY, HEKFESHE 39, 9, 323, 1957.

6) BEEE-#A B TEAYOME (B1H) AREEYK FRIED I OKME, BEAHERE
4, 6, 231, 1958,

7 I B RKEHMEOBMKEYENTE B5HW) WEEERE K< VM OERE & KE R, KE
HBRBTERE 61, 1, 1953.

8 B Ek: AE(BUR FFovHOBEEBEEROKRE ILROErONT, MEABREIER
# 101, 1, 1957,

9) ¥ &F - HEREZ-WAaM: ﬂﬁﬁ*@mﬁﬁ%?%ﬂ%(%lﬁ)§ﬁﬁz*ﬁﬁ*©ﬁ B
(BRSPS E 112, 49, 1959.



150 IEERERERUERFRAASE B20% H185 RREELRD)

Summary

The present .paper discusses the measurement values of breadth of annual rings,
precentage of summerwood and bulk-density of wood for the sample trees.  Samples
were prepared in the form of disks taken at intervals of every 2 m height from the
ground. The sample materials were firstly classified as sap and heartwood; the
characteristic prbperties of the annual rings of each disk were observed. Then
investigation was conducted resulting in the classification of the stems into two parts:
those of the live and dead knots by the boundary line. The outside part from the
boundary line was considered as the stem with clear length, whilst the inside part
was the stem with tree crown. ' ' ‘

The general tendencies considered from these characteristic variations are as
follows : ' . ‘

1) Appearance of the characteristic properties of annual rings: it can be discerned
that almost all annual rings with colored layers have resin cells as shown in photo
1-2. As compared with the values of developing frequency on annual rings with
colored layers among the parts of stem, the value of stem with crown is higher than
that of stem with clear length as shown in Table 2.

2) Appearance of the ring breadth and percentage of summerwood: as compared
with the values of developing frequency on ring breadth and its percentage of sum-
. merwood between these two parts of stem, the high values appear at the parts of
stem with tree crown in cases when the ring breadth is more than 4 mm and the
precentage of summerwood is less than 10% ; such high values appear at the parts
of stem with clear length in cases when the ring breadth is less than 4 mm and the
percentage of summerwood is more than 109 as shown in Figs. 1-2.

3) ‘On the bulk-density and its distribution in the parts of stem: as compared
with the values of developing frequency on the bulk-density among these two parts
of stem, the high values appear in the parts of stem with crown where the bulk-
density (R) ranges as R == (340-360) kg/m® and in the parts of stem with clear length
where the bulk-density is ranged as R = (340-360)kg/m®. On the arithmetic mean of
bulk-density, the value is about 209% higher at the parts of stem with crown than
that of the parts of stem with clear length, as shown in Fig. 5.

4) The relations between ring breadth and bulk-density of wood at sap and heart
wood are shown in Fig. 7. 1In this Figure, it is noticed that the bulk-density in sap-
wood is in inverse proportion to the ring breadth range of R. B. < 4mm, but is
nearly proportional to the ring breadth range of R. B. Z 4mm. In heartwood the
relation between the ring breadth and the bulk-density shows irregularly as compared
with the case of sapwood. These tendencies are due to the result that the developing
frequencis on the annual rings with colored layers accompanied with the resin cells
are distinctively higher in the range of ring breadth as R. B. = 4 mm than in the
range of R. B. = 4mm (Fig. 3).

5) The relation between the percentage of summerwood and the bulk-density of
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wood: The bulk-density in both sap and heartwood is nearly proportional to the
percentage of summerwood in the range of s. p. 10-30%, but is somewhat inversely
proportional in the range of s. p. = 10%, as shown in Fig. 10. It is assumed that
the results described above are due to the annual rings of compression wood and
colored layers accompanied by resin cells in the range of s.p. = 10%, as shown in
Fig. 4.



