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AEMORM L LTORELY DX LM THEDIT, AFEHRARI LR LA L O8G0 K EE
FROERBERAEL T2, KRB TLAFH O BHIEE O A OB IR L T3 0ort
THRHL, TORBEERLLTL VDT INEHELOEERLHELMR LI E LT,

— R ER AR OMERE L LT, HOFRMROSE, LELENPANLLNRBH, ZOWER
BOTULES, ThOOEERVBOENTLEDOI I HERXYLDLTWE0EHbELMCL, TOEE
DIhhb I h b ORENER L ME L, HESEOFINI R DI L

FHITZ 2 A & HMFEANCE KD DA SN A FHICOW TOBBOBRYID FLHib 0
THY, SLERFVERLZ LI LB OOAEH K SOW TRRLEROBRNABRE I, 2+
M OWTOMERNBEEEZDLUE 5 55D LN 5. ZOWROEFTLED & LHTHDT
CHEL ZEERVCIERWERERBBREEEER, AMTRNMERERCEL BLedELEFD L L

dic, WEBRBCHNINEAHBHES —AREOH «CEREDOHBE LR T %,

1. # ®H X

WRR LERE M, MERBRBENSE GUERLXBUBSS) FEOAXEKRELRAEL, KEOE

Table 1. MO E Sampling plot Biedo, FELLO, BIO
IR B | (UURELEESIATFEN T BBl o0lErLABES
Situation Kamabuchi district, Yamagata Pref. ) N
RERB B PSRRI — F AP DE 1 AKE 2 DA TH
:); i “ :;;;;e 2forest Si)n ::lamatbu;:hi :Branc;]OStation BAL Uiy BEUKR 2 B AT
4 20° uthwesterly slope, 20° .
Slope of stand #AkHuT Table 1 1o Lo+ X
KB DB | 1954 8 5 August, 1956
€9 w‘g 512, FORECOWTOREE
f
Tree age 51 %4 51 years of age © USRI B TR,
oo of #).3,000 % | ha hect: HRAR DB L TR S ibh T
establishment out 3,000 trees per hectare
N&fﬂ%ﬁ:ﬁt # 700 % | ha BH, HMBHBRELALEFAN
umber of trees a A
the final cutting | *Pout 700 trees per hectare BRI CHE ST
&IHEMg% %fT#¥ Not practiced LO0 L5 ISR BT
&k F AN | HEREEEAEEFAR Bt
Releasing cutting | Practically unattended plant growth timber s

() AHEHERHEE_NRER « KEEL
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-Table 2. ft 8 K o # E

Sample trees

@#ﬁ*ﬁf%u@%@ﬁ =3 &CI’FE f!r‘lwﬁﬂ?ﬁﬁ Evﬁlﬁaﬁzf
0. O ear 1 olume O
R & OB E sample | B.H.D. Height length of crown Volume branch
tree (cm) (m) (m) (m) (m®) )
' % K
Dominant tree 595 32 25.2 9.3 4.0 0.585 0.0403
I S
Intermediate tree 611 22 22.7 13.9 4.0 0.339 0.0132
o i -
Codominant tree 815 14 14.9 7.0 3.9 I 0.106 0.0044

HRAROBE, WEE, EiER7cr 1z Table 2 € LD LA, REBVThL Z0M ES 0.0m, 1.3
m, 3.3m, - XK 2m BXLEIH 10em OFFRLERIL, TOFMOEY Y HIXEEOLLH
Nt B TET B D OHERALKE L.

2. BMBLAEDOHE

2.1. FREREEBRBEHOAE ,

$RAROM EFIICRR L AR oWT, BolU—48M e 2B T2 A5 4 HLCEEROER
18 L MR EHE L. FROBBOHEXINE TORE? KO THBHDLIBIUTHBN, HH
D BRI BT B B2 THREEIEL L ABEOEEBAREL T 5 b0sikis{  (Photo. 1 £
M), ThiikgEokR, SIEME AERC T O TIRREEFIL b2 2% Lo L (Photo. 2 &
o 2D X5 Ie i Tia Z OB BB £ O TED b ) OFEEOMIENIBEL T 5 2 228
BEL, FROBEL LTIEE L DL ATt Lic, 0O X5 InER CTHRAMIBOIET A KM OB R
BOBTEDHZ ENTERNDT, 2 Vv — X —OBEBEORKEY FIFT, BHAMHILORKEC S
FoWBNEREBRE LR ORMIBOUE Y s & ot i, HRAOEF LSS iciiEhi
MR OBIEFRMCILIEIR 1om OFFEARID, #HIE, S50 UDLOARKOWTHESL
TEEBATRD 5 FRB X OFHMMR L —HI T, BERU»D 5 Fifds X OERER TR L TS &
DERAE 0L W FREERLNE Lic, ZOHRN ORI H R ABEERONEOHEER, TRT
ZhETORE? CORLEDDELBETLTH B,

2.2. BRORHDOHRDORROER

IR AR L 1o & OBEAKEL, TOBLEFRORLTH 32 E53R5 L5 12 vEID LI, &
O¥HE (EFERE) CIXMRORKEL D bbb bH, LOHKOME GhEE), £H, BHsIO
FEMTORFEERL, ThETROTLSOERBEHE L. ZORBELHEERCOWTILIIER"
CHRLIA, RBTIRZOBRICE L 50T, BRSSO L,H TEEE» DRHHCE DTS LD
HuehELICL, TOREOEBLBOLIrOMEOELL PBEEIFTERL LS & L.
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3. HMEO®R

3.1. HTHEBEH B (1
3.1.1. BOh OO £ S Bk e oA Sens wo.

kot portion free from knots
HREAKE 1 vED LREHECD b T 28O

m)

EHOWE, FEMOBS, MORHADHOEEHTEC L | \‘i
BHBHRE L EOFRBLWEL, Thd OWEEEHERAD
X Ve
—EH EEORE (0~1m, 1~2m, 2~3m, - LHEL K K
2% )
m D) ORI ONCTHELTs, & OWEEOTEY L £
i K 3
WICHRIE LI 2%, OB RRAROS M EBOTEER 5 B 2
PR LXK
TR ORBBRRERICO®ED X, TAEROROINTH s ‘.§§§§§§;\ X
© oo
BARE LB ilh Lb T C B, COmME o o Retel
205058 o 4
BiREIC Fig. 1 C L Licst, b EB<20MKICoT §§ o
%%
AR S TERTGIT 5 Do T B R B TATHS & 20 '§§§
i
EREZBORREIC L b 700 TR B2 Dl fiili % LD -
cm) B * cm)

LTWBZ i), ThEIIPNRLTEDORMOH BRI DIAMETER
BOREDBRTCORKCBRED OWTWRBOWITHiz> O £H DS Live-knot portion

. w o ey @ FEHDERS Dead-knot portion
Ty, TOAUORABKTOBACSIOTE Lic ® #Hioi\ s Clear wood free

kB, from knots
Fig. N . DIEBIC
s, FOREOMIETTARRE S LT, 2o | T HORS D IROREOES

MOFELE OB OIS (& DFEHIE: DA —EH - Classification of stem parts according
to the boundary line resulting by the

MBI VENIER LDTSDOTHE0 0, EEITIL  observation about the longitudinal sec-
OIS h RGTERIN RS LT B Liclgs) i tion of branch knots

Hich, ZOJEMOHLS % LDOTHR &AM LIEHR OB RICH Z ThICHAMT L ORI TEHiRE 23R
5 ZhdbledTnBL LIKILS,

DX IERD D, BOMBEIKOMN LA ZHBNC Lo TR TH L BEH b, SLICETH
I OSROBERIC X > TEEM & THH b7,

3.1.2. ETH &M OME

HEAROBOEH Eim L HEMNLL 5 FREOEHBRIC L O THZ ETNERAHEL S LD, ZOK
AR EEB DL TRARR b5 % BB & EETH CTLHM ORI L2 > THEL, 05 oK
SRR R L CTHOR T (EHM & RHH) LEEMOMBELEEMCHE L, Z0KTH, #HE
MORE S LN ENOBRBRKOBMECAVTHHRL LTh %L Table 3 KLDT LI, K
BOZ Lic BB T A2HBERCOWTHEOLRIL L 0EUL TR, 3EOEHRREFHL TE
HH OAE JIBHTED 31.7 %, THME 34.2 %, hbDETHBHTHIL 65.9 %, Lidto
THEEM DRE ST 34.1 BIILD T B, ZOBEMEBMRODOKRE 2D 5 LEMMORE IOHAGIKE

*1 WHERE LTORAFERKROME E 13 KWEMOH, ARIH, 112, (1959 p. 71,
Fig. 36, Fig.37.
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Table 3. X TF# &8&EH OMK

Volume of stem- and crown-formed wood

T B & % K O K % & K | ¥ »

O o \Simlt)xl-?ges Dominant tree Intermediate tree Codominant tree | Average
] -
Parts of stem TS md % m3 % m3 % %
Stemﬂﬁorme?clear wood 0.3011 35.1 0.1014 30.0 0.0324 29.9 31.7
V14 B #
Stem-formed wood with 0.2452 28.6 0.1325 39.2 0.0377 34.8 34.2
dead knot portion
B o d Wil | 0.5t63 63.6 | 0.2339 9.3 | 0.0701 647 | 5.9
Crown-formed wood 0.3121 36.4 0.1038 30.7 0.0382 35.3 34.1
\gfolumeﬁif Stenj?‘ 0.8584 0.3377 0.1083

%

A —6-— DR Intermediate tree,

'} —o— 1 3K Domirant, tree DOEBILLDIFEREL BBEBANRLDNREN, £

g o P e ionmat ] OROHHCON TS ¥ BTS2 BB
g < ZQR
e L Fre, COMENOOKRE S RYRADOBIHE
I5s v B B (BBUKDBHRIN S X I BICTER S e
CER | EHESDOKRE %L OMERORHTIC LD S
§gé vl [ msrLcieni € Fig 2L LR,
o2& e Z Fu D EETR G 2530 42D E DR
3 BUEDTI D, RERERIC 15 % THIbE &
= SIERIIC KT B ERR L Db, Shic
7ous U CIEETAH I 15~20 £ DRI T E
YEAR OF AGE;O ©ow b, TOKEI LI UDMEEE & ERINTHEK
A: KFHOEE B: &S OHRK LT 5%%%, 20~35FE DB R KIEY H bbb
C}éﬁfﬁgﬁ;@ﬁﬁmlbgw C CRRBES LB X LIERL T ERAR
Relation of tree ages to volumetric rdbhz, TORMHORES BICLDIER
percentage of stem-formed wood HR) OBAMEILE DRI 584 D50~

0BCHIOTED, HFHRIEERLIHIREVERLLDL TS,

DL RBOFRSTLOKRES (BHECLVTIEFRLR) 13, ol 2ITEREE L2ETHO
Bl 2 0 X 5 BRI ORERRIC Lo TE LT B THS 5 2b, HARMRENCHTT %t
DOEODHEL LTOEEKE SOV D EDANL OIS,

3.2. MOERBROKH

3.2.1. K TH 2 E5EH BRI 5 FHOER

BRLERC OV TEOERPICHIEMAEA R L T3 b0 (Photo. 1~2 BR) LFFDAL®D
LhB0ERBL, ZhbERWICWHIEEERERLCKS L. &0 X5 RFRC o\ THROK T
7 L BEH OM IS o OB FEEFH LT Table 4 KLDHLT,
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Table 4. #HFEOHERRODH LA

Frequencies on the characteristics of annual rings

S = — N
N EWOER | E kW HiRsilns o 7 0| b
B®o aracteristics o | Normal annual | Annual rings  fnnual Tings | pa

%Kﬁt\.\ annual rings rings accompanied by | ' cozx;g;‘gssxon rings

Parts of resin cells

stem —_ N % N % N % N

E%;E Dominant tree 62 86.1 10 13.9 72

A 733 Intermediate tree 39 75.0 13 25.0 52

Sé‘fgrf‘;;onggd %85k Codominant tree 43 93.5 2 6.5 46

4 %+ Total 144 84.7 26 15.3 170

3% K Dominant tree 43 68.3 20 31.7 63

Szf;‘('imvr;i‘:ﬁd fhjfA Intermediate tree 61  82.4 13 17.6 74

dead knot 48K Codominant tree 47 90.4 5 9.6 52
Sortion | & & Total 151 79.9 38 20.1 189
ggi i)ominax(lit tree 105 77.8 30 22.2 135

ntermediate tree 100 79.4 26 20.6 126

Ste”;gggmed %844 Codominant tree %  91.8 8 9.2 98

4 3t Total 295 82.2 64 17.8 359

5 M #3 K Dominant tree 28 20.3 107 77.5 3 2.5 138
Crowm. /K Intermediate tree 25 23.8 67 63.8 13 12.4 105
formed wood 48K Codominant tree 28 35.0 42 52.5 10 12.5 80
& %t Total 81 25.1 | 216 66.9 26 8.0 323

IhhbbELNRL I, BIEMROL LI TL 2EROBE B KL AL TR THIIC 17.8
%, BWREMC 66.9 % T, BEMCWHUBLEEL, ThiLkw UTERRERT T o THics2.2
%, BIEMIC 256.1 % TR THICZOEEN e Eh, BEMIFESIMC R TEF e EROBE
eh], BEMEOD 3 FROBEEI NIV ILRERRRDOLRD &, HTH, BEHOHTE &
BHERISBRCL DR THEIEMRO S 2 FROFEENPRL L, EFRLFEROBEL T R R5H
FAAEDLNT B,

3.2.2. FRWiEODbbhdic

FRBOWEME L £ OBRRZ LI KH LT, TOHBBEY Fig. 3 KL LA, Thickhilsk
DHERRCOWTERBOFESMILE LML LD TE D, FREN 3.0mm X oAV 013%
BRCHEA L b EBRNICHEN 2L, % 2 R .
2.0 mm X b E ERIEGESAR, P A
R D HBRCEEL DL, ZOFRED

—— R A domrant tree (n=273)
—o-- B K Intermefate tree (n=231)
- 4 98 Codominant tree (n-178)

2.0~3.0 mm DIERHIES FHEA &b ~§ w

BRI 0T B, BRRS LG 3 i

o€ ¥, MAFOE BEREEL: =7 o s *;\/l\

w%e Table 5 LT L3I, RED Ji | . ‘*-1,. \

LI BEERADH T I RS OfEIL . LJ ' . s, ) .
BUBLWERR LD L, ot N 5@ e 7 8 9

RING - BRE ADTH

Z O X5 I FiRE OWEME L FHREAE Fig. 3 BRI I0 5 ERIEOHE

s . 1g. < (e DHEE
BE L TTOBTH & BRM O E--ok Frequencies on annual ring-breadth in every
KoL, #nEno HHc 85 HEd sample tree
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Table 5. ##HAKKG BERIEDOE— F - FTIHE - BERE
Statistical values of ring-breadth in every sample tree
T~ = - ¥ | ®mo@m¥oH | @ wow K
a N Mode Arithmetic mean |Standard deviation] Number of
g = *\ measurment
Sample trees mm mm mm
& N ~
Dominant tree 3.1~3.5 4.4 1.3 273
Intermediate tree 2.1~2.5 3.0 1.1 231
% * - .
Codominant tree 1.1~1.5 1.9 0.8 178
PN =
= Total 2.6~3.0 3.3 1.5 682
Fig. 4 ©L® L. THiC XS TH L&
% O mlomithy vt e inva LA 2 TULEY 3.5 mm OFHIE &SI L
2 ﬂ_ o Stem-formed wood with dead-knat por tivn o o
o] N o T, TRk b CERIBEE T OFE
® M7 (N1=323)
g é\ Crowr_Jormed wood Piepd, Th bIBWERIBEERCED
e 1 N pe—e™,
2. | N N & \ ST e T By BTHOD 5 b TR
& 7 N
) i/ R \ ¥ 2 FERBAIC 550 B ERIE D B B I it 2
oot a— 'ﬁ\\?" mOEMLTED, ThHDbWEOERILD
2 W 8 mm - —
RING-BREADTH LTI HRAOHPFROCERED
Fig. 4 ¥ TH# & e B3 5 EmiR o FHE — F, BPEE EEFEEY D LD TCTable

Frequencies on annual ring-breadth in
stem- and crown-formed wood

6 I L LT, BEH L THICET 2ER
IBDSEEEO . (B OERIE O PHiE/ 1

FH OERBOTISME) (XEHBART 1.42, PHAK 1.58, £BK 1.78, F 1.53 THo7
ko, BRUCERYER RO LBEHEROREL TW330RSAL (Table 4 KLBLILS

©, CORPCTFOERMEEINIS, LOHBENT AV OTIOERILBRILE), 05
Table 6. M LBEHICEIT2EMEDE— F - BiFFHE - BRERE
Statistical values of ring-breadth in stem- and crown-formed wood
‘\\\\\ B it v | Lot Tiate vee| Cod t el B ot
minant tree ntermediate tree| Codominant tree ota
BOWE ~_ ‘ i
Parts of stem "~ |Mo|M | o | N |[Mo|M | ¢ | N [Mo| M| s | N (Mo|M| s |N
3.1 2.1 1.1 2.6
~ ~ | 3.6/ 1.1| 135 ~ | 2.4| 0.8| 126{ ~ | 1.4| 0.6] 98] ~ | 2.6{ 1.3} 359
Stem-formed wood 3.5 2.5 1.5 3.0
5.1 3.1 1.6 5.1
~ ~ | 5.1] 0.9} 138] ~ | 3.8 0.9] 105| ~ | 2.5| 0.7] 80| ~ | 4.0| 1.4| 324
Crown-formed wood 5.5 4.5 2.0 5.5
LA
Ratio of stem- and 1.41 1.58 1.78 1.53
crown-formed wood

#

Mo: ®— F, M: Hit¥H, o: EE#ERZE, N: e

(Note) Mo: Mode, M: Arithmetic mean, o: Standard deviation, N: Number of measurment.
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B Z L FRBEONEMEDOEE LY bR
% —o— E®RzE®W (N=372)

T Fig. 5 BLHBLI, ThrbEHK 20 Nﬁrmﬂl annual rings
--o— MAE#RNBS 3 W (n-279)
Annual rings accompanied

iy L IEMIR D B 5 iR L TIXA 3.5 o s by resin cells
mm OERFELIMCLT, Thib o F x\ ',""""x_\
SECERBCERFRCLOMES g A N
Femnd, CRE D IECERIEEIEA /S \ N
D BHERCHEI T I T B, 05 < - 2 . e ‘\"3 ;’;
Z DERITEOIRALARDIT D L DI LER RING-BREADTH
WOBMERT (Fig. 4) L &{—HKLT Fig. 5 4 OHR~>DEMIEDHE
Bh, ZHIIRLDEROMRRDSD Frequencies on ring-breadth classified by the
B bttt BRI X b characteristics of annual rings
CHBETHB L (Table 4) Kb 25 bOLRbb %
5, ‘

3.2.3. HHEOHLbAsE 49

B R ONEE & BRA DI HIT LT, FOREA% i |
Fig. 6 KL® Ll hbbEBARCSH LIS MR %“ . \:\ :
AR, FWRO LI HoThbR 10 %o hae 3 | [T
RFCHEN 1L, PERLEBREOLVERIIHED TE ?: '_‘ j:_ gor:?n%t eein2m)
PISERITH L D ORI, BEEAR S LICHKMRD = - F, 20 N- , T
BT, BEREY L 205 Table 7 KL®HF L5 b ‘-\ Colomrant e ey
CHH RO RR TSI EBA 10 %, FHA 14 %, 5% \ ,~";’ N
K18 %, BF 13 %T, REOEBRLOBIKEL, % i \l 3
DEBFEL KT o Fio, KHRONEEA RO TH “ N
BEM ORI L EH LT OHEY Fig. 7 L L 00‘ 6 z% 335‘%;‘*‘;50
7, HFH BT DM IR 10 %% S LTe SUMVERIOOD PERCENT

REVPNECHH RO S OIBEMIT, ThI VY REVHKM pig. 6 s@tstRic R RO HE
BRI THCEDOREEN T2 TE Y, THD5HD  Frequencies on summerwood percen-
S, TERHHIC 31 B KR OBE IS X ik tage in every sample tree

Table 7. FHEBRCEFBHUMRO = — F - HifTHE - EEFRE

Statistical values of summerwood percentage in every sample tree

—

- . . bidll
gk N I\Zode A%thﬁetic mean St%lda%d t@via%on %Lmbe% of *
Sample trees - __ measurment
Dominant tree I 6~10 ‘ 10 , 5.3 o ' 273
Intermediate tree 11~15 l 14 . ‘ 7.8 I 231

7

Codominant tree H~15 { 18 . 8.7 I 178

A = i

= il | 6~10 | 13 [ 7.2 ] 682

Total
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Table 8.

Statistical values of summerwood percentage in stem- and crown-formed wood

HERRBWRRE £ 1255

BOTAE 2 BIRERHC 550 B KBHR D = — ¥ + SN TIIME - BNef2E

T~ A % & #t
~. Dominant tree |Intermediate tree| Codominant tree Total
B2 e~ B B
Parts of stem | MoiM|o¢ [ N|MofM|o¢ [ N/ Mo|M|o¢ |[|N|Mo|M| ¢ | N
# T b 6~ 11~ 11~ 11~
Stem-formed wood 10 11f 3.9] 135 15 15| 5.3| 126 15 19| 7.3] 98 15 17| 6.9 359
6~ 6~ 6~ 6~
Crown-formed wood 10 8 61 1387 o 12/ 5.9 105" || 15/ 9.3 80" |, 11} 7.7 324
B % M/ B T M
Ratio of stem- and 0.72 0.80) 0.79) 0.64
crown-formed wood

€c)

Mo: €— ¥, M: Hifi¥h, o: EEEFZE, N: IS

(Note) Mo: Mode, M: Arithmetic mean, o : Standard deviation, N: Number of measurment..
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Fig. 7 #T# & BEH O ROHE
Frequencies on summerwood percentage
in stem- and crown-formed wood
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50
- 2
w ',' H
P —- EM3EMW
! : (n=372)
Plle X NJFTAL ANNUAL T g
\
201 + o RUEMIRIRS T
K \ Aot r(n-z79)
'!‘ ar‘ed byn?s.n cel's
4
0 ‘.. ||
L}

—_—

I
;
;

S———-

200 3¢
LI O 3
SLMMERW3OD PERIENT

Fig. 8 #FifDOMIRRODOKMROHE
Frequencies on summerwood percentage classi—
fied by the characteristics of annual rings

RAHLDONIR G THDOHMESDIKHED & — F, HFPHME EEEFEZT Table 8 KLl
ot BHEAR L EEN OM RO ST THC R B X b/ANE L, BTH LBEMCIT 58544
ROVHEDL (BEH DM EOFPBME/ B TH OB EROFHLE) 1% 0.72~0.80 Tht,o

Fio, EFRER L EEEROD 5 EH LoV TERD OFROBMEOHEELY S b5 &, Fig.8
CLDT LK E 10 %% IH0WIR L TZRh X DGR RGSIEHIED b 2 £ = DFEN
2, ThIDRECHMERERER LEWCHEEN e THRBOIM DR S & DM EOHE
AHORE (Fig. 7) 22 GEUL TR Y, FREODbbhii L RBRICK TH, BEMCRT3oh
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B DOERHOMRODHMBL ORI S &S\ T
WAHBDEMANRZLND,

3.2.4. FRIE & B R OBIR

EWRBEO—TEHE (0.5mm BE) KT 5
MM RONEMEL PE L TERIBI T3 F
BIRHROBREHRAZ 212 d L »TFig. 9
CLH LA AROEFIAEREX LD LT
%) ThHLAHRAKNE ERIBID DBE
25 LFRIBOBRICIN U THHEIME
W 5 REMEBERN L L Db, ZORE
I R EWERBEORE TIAHRA L bR
18 & B R D\ i3 A e B R 2 &
bhTwb, ZOKMROEAENLEDLIRD
ERBIERAC I o TZ 254, WThoft
AR I\ TH HBLT 2 FiE O R/ PRI
fob, b OBRY EHR L THFERIE & MR
TEER AN CBIRY R L DB T %,

0 X5 IstERE & B R OBIR LB OB TR
LEEM RO LB & Fig. 10 LT X5
2, FREROHIRIC IS % EMHIEO HE DA
Ehic D TZOBEDH WD E b TR HH
KB AR LB, KTH LEEMICET
ERLDHELITR,

¥t, ZOMREYERERLBEEROSS

SEFMITO\WT Fig. 11 L L1, ERiEA
4.0 mm X h ¥ WHECRR—FREC -
T 5 BHMM R IER IRERIT 5T, #iR
MO B BERHBPRIDWEEZ LDL TS
2, EWRIEN 4.0mm & Z 2 5 & ZOBRIETR
HRATHY, FROERRODOLEIHED
TR Z ORRMRED B % i OB B
EHEROUME L h KEfER LDTER
BORMEL, BICETHC bbbhTL%
(Fig.4 2R) 3D THbh, L2 T, HTF
M\ TSIERITR D & 5 FEH IEH I FiR
12K B TE—DOFRIBC RN TH Rl

&
S
pl

B8 s
S,
2 R 3

19
‘l%‘\: 32

#BK 6 2
3 SRR EN
~® Intermedate tree
o-

by
=}

SUMMERWOOD PERCENT
p
Q\D

LR
Codominant tree
1 1 1
0 1 2 3 4 6
g W L)
RING -BREADTH
Fig. 9 FH#RAKNC R 5 ERIE L KM ROMEK
Relations between ring-breadth and summerwood
percentage in every sample tree

r
mm

SUMMERWOOD PERCENT
L

26 .
o BFH ™ o ol
“\. | .
Stem-;ormed wood L4 Ad
. lOrown-formeA wood
| |
00 1 2 3 4 ) 6

E W M
RING -BREADTH

Fig. 10 #& T & B5EH OFRIE L MR OBIR
Relations between ring-breadth and
summerwood percentage in stem-
and crown-formed wood

20—
%

1 }
—o— k¥ W

SUMMERWOOD PERCENT
%o R
S

Normal annual rings NP0 10
o R AR an3 F W LT L
Annual rings accompanied
by resin cells
1 | 1
S Y R R 6 7
F Hm 0®

RING -BREADTH
Fig. 11 4EiR OHEIR O OERIE & (K ROBIR

Relations between ring-breadth and summer-
wood percentage classified by the
characteristics of annual rings

BHEEZLDTIONBEIOhdDEsdbhb,
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3.3. BRREEHOHH

3.3.1. BOihD5f

LER IR DE FAL DB DIL RO IR A I DWW T b L DAAEEER (R OHEMED 5> bR—
D EE TR—ORMICIBT 5 4 HILOd D% FE L T—EDBFEBEROMK S L X B L THRORI:
DEREEROSMHRE 2L D, ZOFMRC (3.1.1.) TH LDAHRAKOBRDILH TR LA S
BEhEhEWhTFig 12 LB LA (RF0 () HORFRBELCHERE LD, ORI

(m | a0 Border of crown-formed

261 %‘alt;geg;%‘g wood Q and stem-formed wood
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Fig. 12—(1) BOLhrOREBEEROSA (BEHAK No. 595)

Distribution of bulk density in the stem of sample dominant tree (No. 595)

(m)-

24
> 221
Z 2]
£a2

« 184

0- 12 1 16

«m)

Fig. 12—(2) BoORIrORBEEROSH (fEAR No. 611)

Distribution of bulk density in the stem of sample intermediate tree (No. 611)
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(m
16
:J 144 5
2 |2 \ Fig. 12—(3) B OO RBEBERD
1
s, T 200 4 (53K No. 815)
- .
= . 2 e Distribution of bulk density in the
< al .
* [ 2 stem of sample codominant
6.
] 3\ tree (No. 815)
- 33
® 2
0 T ;
0 8 6 4 0 10

(cm) B ¥ (Diameter)  (cm)

THETHhE, ROk ORBEBEEROAMIZ OROMN ENDEHE Ih WL ThE HLHERN
R HELDL T ED00HREDLRD, ZOKROHN EXSEHE FREEROSMOBRAK LIE, 4
R No. 815 LDOWT LB LAH (Fig. 12—3) TIXZ OMEDOBIRLBECOPERLRSLbhTW3
2, BEAR, FHRCOVLCTRELD TEELTW5, ¥k, ZOKOMh ERBEHNC I >TRA L
WM L BER OHBIC OV TERBEROAMOBELY %5 &, KTH TREHERRE EHH< &
TORBIDOREEL TS L IAHEXRCTILOFRBERDOSMIZHDTH—THH, EHK No.
595 Ci% R-=241~280 kg/m, FfA No. 611 i3 R+-281~320 kg/m?, %%k No. 815 it R-+321
~360 kg/m* DEBREERY LOTHERN LA ThOHRARDE THIIEN D Twb, Zhitiw LT
M TIE, HHERE D ZOKTHICL BRTABRBERDORPRE WHEAE LD TARRAIRKERL <
W

3.3.2. FEEERODLbhdK

BEBERONEERHRARS LIcEH LT, £0MELS%L Fig. 130 Ld L, IhAnLESRKT
11 R=<280 kg/m®, HBARTIL R=320kg/m®, hBALEDHHED R+280~320 kg/m* DEEFHICENE
NEDHEENZR LI bbb Twb, COBRBRBERDOSD LM IIHBEAR D OEREOLH LD
hbte (Fig. 38K L &hDTHENT

»b, BEKTHED I\ RZ280kg/m? 60
%
O 9 3.0mm X ) IEERIFC, 5 A
. P\ —o— BB K
BARICHE Db\ R=320 kg/m* D#EIF o il \ ominan tree
O ow 40 — -
3R 2.0mm X hRE FREC, +E 0 7% I . Intermeiate tree
u \ | . p B
KICEEDT=p\» R==280~320 kg/m* O é [ )‘ K . Codom.n%gtqt';%e)
A 2.0~8.0 mm OERIFCHBEL o« ¥ " ' il S &Y ™ :
THD, REOEBEERKI L COBE ibAINSL TN
P SHERN
BERINELIRY, TOBRBEERD/N P P \\ \
: Coe | . 3 AN
X L‘ﬁﬂbilﬂb‘fﬁm'ﬁmi)k‘ofbb ZE 0= 240- 280 320:  360- 4000 240 . o 220
T RERY g
ZLDLT D, BULK —DENCIT Y
i, HERARSORARBEEED € - Fig. 13 #HRAKIC KT 2 BRBEEROBES

¥, BiffPHlE, EREEYILDSE Frequencies on bulk density in every sample tree
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Table 9. HHERRKCHITHERFEERDO = — F - Fii T - FEHEREE

™~ = - ¥ | & EEEIE R
h O~ Mode Arithmetic mean |[Standard deviation| Number of
Bt R KT~ ) . . PR measurment
Sample trees -~ kg|m kg/m g/m
' % K )
Dominant tree 210 306 57 273
* )
Intermediate tree 310 317 52 231
% B K
Codominant tree 330 359 53 178
P = .
= Total 290 321 59 682
_ Table 91z LT X5k, BHEEEHD
40
% /A\ I ST ISV BB A 306 kgfms, SHASLT
> ’"T -359) -
2 / »\: " Sonone v kg[m®, %A 359 kg/m®, HHERAL T
w =, _
3 g L2 LR e Bl LT 321 kg/miT, % ORI 52~5T
%i J/ /' ' mg/m® ThHot,
A 0 X5 RERBEERONEE LB Ok
-
0 %0260 320

2 MR E BE R

BULK—DENCITY

Fig. 14 K THLEEM OBREBEROHE
Frequencies on bulk density in stem-
and crown-formed wood

40 A T T T T

%
o2 —o-I®mTE®W  (ne3706)

@ RN Normal annual rings
i N @ 18 AR 4B AN T W(N-225)

Annual rirgs accompared

"3 2 / ‘\ “by resin cells

4 \N,
¢ e
e

20 280 320 360 400 240 480 T 520
T M3 R W
BULK - DENCITY
Fig. 15 FHOERROOBEBEROHE
Frequencies on bulk density of wood classified
by the characteristics of annual rings

FREQUENCY

DEBEHGELTWAZ LD,

560
Kym>

TH LB OHERICX S U TEDEES

AR BB, Fig. 4 KUL»TIS5K

R==320~340 kg/m® % X\ N LT TH
IR X b N IWERBERDHREN -
2L, BEMOMEIZZRI hAZVE
BEEROBEEN L T2 Tnb, Zo
A &8 TH & M OFEWRIEDD L.
2z (Fig. 4) < bR%B &, BEMHICHE
EDRNL feh R=320~340 kg/m* OfF
B 3.5 mm X A\ FIRIFIC SIS L.
TWBZricish, LiaoTz ofifo
BREERISBARCHEBT HH 2.0mm:
I D€ EERIR L BOBHICS b bh.
TL %% 3.5mm X K\ F{iED 2>

¥, TORTH LBEN OMFMNOICAREERD € — F, BffTHE, EEFEL D L»TTable
10 ©L LI, BREERO M PHEIBTH 273~340 kg/m?, HITEH 326~383 kg/m® THIEM
DEREEBIRTHIC S BRT 12719 BREL, Fie, TOBWRFEIELTH 28~35 kg/m?, BEH
57~61 kg/m® THITEHIC351F 5 BMEIR THO 1.7~2.2 S0 Tl B, '

ok, FREEROWEELER2FH L BIEEROL 2 FROL D L RS L, LORES %
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Table 10. M & BBHICHT 5 ERBEERD € — ¥ - BRTHE - EERE

Statistical values of bulk density in every stem- and crown-formed wood

T~ ® % K|lw ® K| B Kx|4& g
~ Dominant tree |Intermediate tree| Codominant tree Total

BOWE T~ |

Parts of stem \\MOlM|"|NM°|M ¢ |N|Mo|M| o | N|Mo M]a-lN

>3 T #
Stem-formed wood | 260 278 28| 135) 300 291| 28 126| 340| 340 35| 98| 290 302 42 359

3] &g M :
Crown-formed wood 300| 326| 61| 138} 306| 348| 57| 105 340| 383 61| 80| 350; 365 63| 324

B M/ % T
Ratio of stem- and 1.19}2.17 1.19}2.03 1.121.74 1.20[1.50]
crown-formed wood

(E)  Mo: =—F, M: HiiPs, o ENEE N: NEK

(Note) Mo: Mode, M : Arithmetic mean, o : Standard deviation, N: Number of measurment.

Table 11. FEROMRNOOFREER D — ¥ - FHT-FHE  REFE

Statistical values of bulk density in characteristics of annual rings

RO = - F |l EwmFs | B oEEE|W w &
Characteristics Mode Arithmetic mean|Standard deviation| Number of
of annual rings T~ kg|m® kg/m? kglm? measurment
E % t &£ R
Normal annual rings 290 309 48 376
BHESIRE O b 5 i
Annual rings accompa- 290 318 61 225
nied by resin cells
F F O % iR
Annual rings in 370 385 55 81
compression wood

bRTHBE, Fig. 15 LT X5 CBIRMEO S 5 FMIEERFRIC bRT R=240kg/m® &
R=360 kg/m* OEEICZ DFENRRIN L, ThIC\W U TIERIRERIL R=-240~360 kg/m® DOEH
TZOHEERRR L LD T b, L L, ZOFROERROOBHEERDBEES MO B LD
EDRNEL, TRLOERFOWERRDC VDB US LW EREY L L SEiRiED bobbhbik (Fig. 5%
) LOWBIESE STV = DEROMERSROI BRBERO T — F, HiiTel mEsfr
Table 11 KL®»T X 5K, AEFBEERO ®— Mk X UCEKFESEIL - OIEE /4R L BiIERo b 54
L CRELDTEEL TV 52, ToRBERIEERROD 5 FRIVERINFRT BT IK
XL, ZDATYFNREVT LR LD LI,

3.4. FHREK L BRBEHROMF

3.4.1. IR L ARBEERORERK

BHHEHRARCOVTH L DLARBERONEM L £ OHRA TS T T2 5 Ff T L OFHERIE
LOBRE S DB L, Fig. 16 RL®HT X 5 K& 3.5 mm OFFIEY IrWE L TIR I b E\4Eif
B CREREBOHANCI W L TAREEID EERICER T 5 RILAINRBRA R L Dbh, Thi
Y IEVERIE TIRERIEOW AR o\ L TABRBER VAT 2 LANLBERAL b bh Tk Y, FiRiE
Ll T 2 ABEEEROBRIIN 3.5 mm OFRIEE ILVIK L TR e ok Lo Li, 20
FRROLIC I L CARBERS 2 OMBOBIE = LT 58 3.5mm ORROFMIET Fig. 4
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BIO Fig. 5ILBLICLI IR, Thih¥

Ky/m
- TE u R T AT 30 5 EH e £ o
- NED 71 H ’ B
TR b Lo | B BRI, ThE D ECEREEEHIC
' 87 D
i ! S5t HHRAIRI D 3 5 AL T DR T <
S5 my frsegee | mmEm,
i il i in T B

m ﬁfque"ﬂy appea;mrsed n | ?F‘FTBQUE%I}'&WTEA ;ﬁe 5 % D })f DT 5

y s rame ) iS rame . I -y g .

T 5% mm% OB ERIBO—EREA I L b Lotk

B BREBEEROEMTSEMEL 7 my + LitbOT

RING — BREADTH
. B BB, FRThOERIEOFEHC KT 55H
Fig. 16 iRiE X ARBEROBK

Relation between ring-breadth and bulk HEBROZBEEWBLB L, Lienio
density of wood TZOPBED Lo THA Y BRT 5 dicik
ZOMEDT N LHTHBEBERAMEC 0T %,

R L BRI B OBIRIC o\ TEDMBIRYCE 3 £ 5% & Table 121 L X 5 I fBADE)
KiwThd () OEB% Lo L, ZoHEBERET 0.17~0.35 TELDHTHE W, LirL, OB
EHTH LB OB OILd L5 L 2o ThE (&) 1Kinh, ETFHCR T HEBRE
—0.635 L L, LOHEBIINL D IehlinoTnb, i, FEMOMRSOCEF el & @I
DHBEMCONTE (—) OHE%E LT, TOHBRBUTIER REMT —0.320, #igHians %
FTIE—0.266 TOTHEIR /NI & OBDIFAL & FIROHRRDODRFD 5 b TH M FIT
DEFREWICOVTH L DICHBIREL —0.68% LDL, ThHDRFIDO I LTHRI,IVWEELL
DL LI THIRE L ARBEROBRIIKTHOMBIC OV Ciid 2 BEDHBEN L EDHRD

Table 12. fFiRiE L ARBEROHEBEBR

Correlation coefficient between ring-breadth and bulk density

REOBE | ® o W £ | £ W o # R |MBEEK, | W % K

Characteristics of Correlation Number of
Parts of stem annual rings coefficient (y) | measurment
B % K
Dominant tree +0.172 273
A~
Intermediate tree o +0.352 231
%
Codominant tree +0.174 178
B P _
Stem-formed wood 0.635 372
Crown-formed wood —0.263 284
E ¥ 7t F W _
B TH L #8154 | Normal annual rings 0.320 374
Bile Mo b % Fig
Stf;?;nggdwﬁggwn' Annual rings accompa- —0.266 282
& # R K nied by resin cells
All sample trees E % 7't F @ —0.648 300
153 T o) Normal annual rings .
B MiE D » 5 Fig
Stem-formed wood| Annual rings accompa- —0.476 72
) nied by resin cells
e
R L —0.262 74

5] *E Vv Normal annual rings
Crown-formed gD H 5 ER

" wood ual rings accompa- —0.319 210
nied by resin cells
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A, BEMIC WL OB & A L HE
AL EDHRE,

IO DHEBI T DEEMEMN X D Thod\s
ZEDPREINTOT, HBIUREA AL DK
W B DIZDOWT b FIIE & F o—EHBEIR O
TH LDONAREEROSE L OBRY
BRI T, HHEGHEEL Lo LR
ROBEBNORAERIE & AEBEERDOFBHMED
BAtR 2 L$r Fig. 17 L TroKe, %
FEE & b FmIBc o\ L CARBERD SIS ]
BIKCHEB S B EAS D bbh Tk, A—0
FHBOBHEC OV TP LA ARBERDHE
TREOHHBILLDIFEAELERY LD LT
%o

C DERIE L FRBEHOBIKE HHRAL S
L TR OB TH & SEs O~ o HRT
A% L Fig. BREL®DT IS5, WTFhotific
B THFERBOHRC N L TEBRBERNK
RARCERT2EE AL ELhRSbbTE
b, A—DOFRIECIT 2 ARBERO PHME
BATEM O EBD & DA THIT S BRThin bk
EicfER LD L. ¥h, BTHIESWTIER
BOWRC I L TAREERIIS  ERNCE
WML T B2, FEiiRIH 3.5 mm X DKL 785
LAREBEERIZIE—EORA (R+-260~280kg/
m®) WEELTWB, ZHII L TEEM O
BV TR ERIBE ORI o\ L TABEER
TEEEROCERL T 525, FERiEOHAK
VT HABRBERDEBOARIIE THIZL S
RTRRPEVE 5 TH 5B,

i, FRWiELARBEROBREYER ISER
LEIREIROL B ER L IThT T bRThB L
Fig. 19 RL®»T X 51T, FiRiEIHK 3.5mm X
h ¥ E VR TRERBOHRNC WL TERE
ERIEERNCERL T, ZofATIR
A—DEMIRIC 1o\ 3 2 BT E RO S ETS
IRMER D B B SR EH RFMT BRTHED
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Ke/m?
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AT
> 39 77 N0, 20
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wi AR
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5= B3 o 8% i
S gmwm tree
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- 8
& Iszalt:»m:na.rll'( tree,
0 > © o 7
E @ MW
RING ~-BREADTH
Fig. 17 FHHFRC 1) 2 FEiiE &
BEBEEROBG
Comparison of the relations between
ring-breadth and bulk density of wood
at every sample tree
K
400 '
: 2y [,
<1 7= -0.263
S g 360 s 3
e . 30
x g 320 1--0635 Al
dDJ & BT A X
280107 Stem-formed wod O3B 281 7
o MR TN
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& %
RING—-8READTH
Fig. 18 B TH L BT 31T 2 FiRiE &
BREEROBMR
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Comparison of the relations between ring-
breadth and bulk density of wood at stem-
and crown-formed wood

KQ/ms
400 l
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360 r=-ox0 by resin cells
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.\\ ! 26/2 | 2.2
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Comparison of the relations between ring-

breadth and bulk density of wood classified
by the characteristics of annual rings
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%
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KEREELD LTV D, ZRIEFWLT, FHRIELNH 3.5mm X b KW CRERBORACIL
THABREBEBIHE L TR ), A—0FERBCIT 2EROERSOCFH LLARBEROMI EHD
TEEL T 5,

3.4.2. FKHR 2 ARBEEROBK

MHRO—EHED S ON LOTERBEEROSMEOBRELERT LS I>T, ¥, HHRF O
KM R L ARBER L OMEY S L 55 L Table 13 L®T X 5 KERAKOBIICIZZE OHEBIREK
{340.148~0.122 TEXhDTIEL, #HRARKC IOT (+) ¥t () OFERLDOTS, Z0OM
WA TH L EEM OO S LD L TH TR +0.555 MEH+0.292 T i (+) 0FF
LY, BTIH TR OISR th, T, THEFEROWRROILS L IEERERIT OV
Tk +0.388, FMIEHIAID D 5 EWRTIL+0.182 TLOHEBEIX VTR I 7R D /AIWVA, EFILERIE
BRI D & BRI S DRTPCHEBEN e vy I HIRBOIAL & FiROMIR L OBIREE ARG HRIR
ﬂ@t#f.&THK%H%E#&@%T@+05%,&T#Kﬁﬁ%ﬁ%ﬂﬁ@%%@%fu+mm&
BRI BT 5 IER RER TIE +0.361, BIEMCIT 5 BIERED % 5 EiRTiX +0.287 THEROMR
ROLPLLTEHTHO D OXBES L b ois b iehWHEBEEZ LD L, )

CD L5 R DKM R FEEER L 0LV IR VBETH LN EOHENEETE RO
T, M RL ZO—EHEICOWTH L DAREEROEEEL OBRE S b, ZOBREHRAK
RORHB L, Fig. 20 CLHDT X 5 CHHMERN 10 %L b/ X VEHBCRBMMBOERT WL TERE
FEENBHE L TR Y, RHEEN 10 % X b REVEHBETIKM BB oV L CERBER T
HEENZEDOI, KHRLAREER L OBRAN 10 ZOMM L IS VIR L TR ORERYL -

Table 13. FKHER L AEBELK O HBIBER

Correlation coefficient between summerwood percentage and bulk density

REORE | % O # fir Fwmoo R |[#H B KR B W OE K

Characteristics of Correlation Number of
Parts of stem annual rings coefficient (y)| measurment
' B K -
Dominant tree +0.148 273
R S :
Intermediate tree —0.122 231
% ® K
Codominant tree +0.074 178
T
Stem-formed wood +0.555 372
+0.292 284

Crown-formed wood|

BT # & i E # 7t F & +0.388 374

Normal annual rings

Stem- and crown-| BIERIFAD S 5 FiR

formed wood Annual rings accom- +0.182 282
& R A panied by resin cells
All sample trees E % 7c % W +0.539 300-
% T M Normal annual rings
g MR D b % iR
Stem-formed wood| Annual rings accom- +0.573 72
panied by resin cells
E % t & &
Ii3) E 3 Normal annual rings +0.361 74
iR MR D B % Fil
Crown-formed wood| Annual rings accom- +0.287 210

panied by resin cells
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BHLT5B, ZOKMBOMRML Fig. 7 & Fig.

BILL® LI X 51 10 % X /NS KR
R BT s B IR b B ERA R
¥, ThI vy REWKH RO THE
BIAEEREROHEANSSWEHBIK H DT
Who Efe, RA—OMMERORE CHEE LI-AE
TEBIREOLBIRHRANT EAET LEY LD
L, BREDOZ LB ADLVRTWHUSL
WEENRBLbRTW5, ZDZERIIKMEMNS
% XD NECHETHRDREL, RMERAES
2% LIEWIR/NELTe D, 10% X b RZ VR
ROFETIIHBARE DL TR—DKHRICE
% BREERD FHEL EhDTEEL T
%o

TO X5 etk R & REEBER L OBIRE &4k
HARE A L TROKTH L BEH O~
{BRTHDH L Fig. 21 kLT X 51T, BHif
&AM RO 1o L CABRBER IS T
B AR T BERNLR L DL, KRN
bW U CABRBERVVER T 518 (Fig. 201
FBUWTHHMED 10 % & v/ X WERCS bbh
TVABNIE THIE IR TZEL R EDBR,
BREMICE TR ORMER L ARBEER L 08
FRIETHIC BRTRRREATC, Mo
MM RO 12\ U CAREBERHVER T 5 &
BHHLNRDH, HELULBHERO T ToRH
Kl > TRBMBOHIM 1o U CARBE
RRERFINCHERT BEHARD E S TH %,
¥, B—ORMEOBEC I 5AREERD
SHEEBIEN OO S DA THIZ HRT
MR Y RERMEELDL, ZOEMBOHED
ARBEROZRIKMEIVE Vb DB EAY
{2 Tw5%,

IHIT, MR L ARBEROBIRE IEHR s
i x BIERIR D B 5 iR L 1K bld T bRTHD
& Fig. 2 R LDT IS5, FPTFOERYDF
TE#HIsFin & BIEMRO 5 5 £6 L CiEA—o0

M T 3N AB
B> F Mrea
M"r'&s.nceusmfreJ
W et
in this 1
kg/m i ang
440 D

BRFMUIsI3E ST Bz
Normal annual rings are
frequently appeared .n
this range

400
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=]
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‘\JI
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B4R
_°'Dom.mn|:1 tree
I lntemfd.ate"ec

P YN

Codom.nam tree
520 %5, 30

o Fr E %
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FHRRC BT MR L
BREBEEROBR
Comparison of the relations between summer-
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in every sample tree
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Fig. 20
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5
»
400 5 >
z 65 | 29 I
Eog /.-------4"' /z
S w360 e BT
&« R s /7
o 1 2
< % 320 s 1
S 155 s
o /o/ —o— KFH
280~ - [ Stem- tormed woud
&— o BTN
Re . Crowl,vn—wmeld wood
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[V S
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BHEE
Comparison of the relatlons between summer-
wood percentage and bulk density of wood
in stem- and crown-formed wood

Wit
440 T
—o— IRL3 @
> Normal annual rings
55 400} o MifswmIRsZH
Sw Annal rings Accompanied s 4
) by resin cells 15 |.-aft--e
Y A
D 360 — A
« ¥ »
S 735 1 /{
D 520 A 1
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C 5 10 1 2025 0, %
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BREER L DR

Comparison of the relatlons between summer-
wood percentage and bulk density of wood classi-
fied by the characteristics of annual rings

— 111 —



—112— WERBRPTRERE F 1255

MM ROFHC KT 2BBEEROPHEI» L VEHELTED, 5 BUTOMMBORE Y DLW TK
MR LBERFBER L ORI LAKRERA R L DB, EELFERCE\ TLKEEH20%
LY ARECHEECARBEROEIMI VB U5 LL, #BiEMizod 5 iR Tl ol kI 25BEE
BoOBEMIBETH 5,

4, E =

4.1. ®TH cHEH _

ZOWRTIEORN LA BB EY I L TER AR TH & BIEM OMEICR S L, BE, K
T OABEW &N HAR (B Bt (juvenile wood) d core %303 DEINTED, THhEHBK
T B EIIREH (mature wood) I BART—RICELET, HirOoREOHEARIKEL, L0
Fed AR & LCOMIED & hd TR, ¥, #IERLEL, e —XaBLECDOT L 7HED
LR E LTHERGEDOIDL ERTWEY,

T DREM ORI 2 T T2 I OB L —FKT 502 5 %, ThbOMIPOWTOMR
BRI BRI DLW TORE & E I inb e S 7S, R Lc X 5 is 2 s ORRIC 381 5 iR
DI, FHOEROOMBA DKM, ARBEROLELHRERIL LMD, BEH  KTHITEEMN
1, BEHZVHP B REBFICIZIERY TS0 LB Ih D,

BORPC LD DETH & BEH OBIIMAROE DI\ Do le, ok LITHERERE, ik, BfIbieo
BRIZIOTEE INDS OTHE0DH, ThbLOMERLOTHENEEZSZONTHLED
i, TNbOMBERBORNCLDZEMNAEEL LD LHABBELRDTL 5, Ld ZOBMNEER
BRI Lo TR T 505, MOFIA_ OB Ao TR OMECIR I O b oRFR 7e Bk & %
BET5 2 L dBEC DT 5,

ABIT KT BHEBELUH OFERID, 122 A LEFANCECER 51 £40AFATHICE T,
OB IR0 NIIIEABHBRIENDTE D, LOPHEEILK 45 mm, FHEHBUL 10~15F
Thol, ZOBTEMD core DYFXERBUTEMICEBRIC—E TS MROBENIEE L REY
R LR IDOTETHIDOLELD) LAHINBH, BHEC LHSENLILEIT Fig. 2 KLDL
X HEBRIC I OTHH UL LLELTEI0TH Y, FRCE - TULZ O TH L EEH OREDRE
BEREHRE C LI LERDOAFHICOWTHIET B d08E & LT L,

4.2. PRBEROKRESLROUIDHH

FHRTHELCBMEA XM OBREBEEROEM T IES AR 306 kg/m®, hA 317 kg/m?, £BK
359 kglm?, P 321kg/m® THH, AFHOBERBEERCOWTOREDOHEMERI DN L bRTH
Brmih/hEL, T03 b, FHABELLKRAATEASY (R+322kg/m?) R E L

¥, BORPOREEERDOSMIBTH L BEHOMBTE LD THBNCELL THY, KTH
TR WTITESARTIZ 241~280 kg/m?, FEARTIT 281~320 kg/m®, HBAKTIE 321~360 kg/m* DE
BEER OB/ E SRS T B DIk LT, MM T R EBERA LR EROR TH
L BRT, # 20 %< BVAREVCHBATRACHER L Thice AFH OBRO L OBEREER DS
COWTHEDOHEBRY PO LIIE—RTHD L ALIRTV5B 2 Lix, OBLIBCEVHTER
Ehs, QHEFHLOBLIC L CEWHATBRENS, QIRIRD Db 5H EICITEHITRE NS T
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ETHY, ZOX5RERIIIDOHRICI TS FSN Ciler D,

4.3. SRR LRREEREOME

ATHEEA FH OFHE L KM R L ABEBEER L OBRI OV TIT TR 2, 3 OWEXRHDH, D
5 HFEHDY (IRBRRKFEAF R LOTERBEER FICOWTERIE L AREBEER E OEBEBEGH
BRARCELD2T () ik (&) OFER LD, ZhbOSWRKBREL—KRNTCHABIRR N 2 %

Table 14. FHFHEK L AREBEEROHBBER

Correlation coefficient between ring-breadth, summerwood percentage
and bulk density of wood investigated by several researchers
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W|E Lo, RIR -« BIREY SREHT A ¥ oW CTERIE L ARBER L DHMEBRY £ O LM >
HEROILD &, ZhLOHHRDIITTRY (—) OHBBERNSSH, Zhbaast L 2ft®
MHEEDOWTREOEBIIIR LA LR LD LRV C LR HEL, FRiELABRBERL ObV-BiTiZ
ACHHROBBEDOHZ Tt JEROHAR L OMOETFHI B LB LW EEEH LTV B LD LA
Nzt ¥, HBH - £/ ZERRFHEEA X OV TERE, MR, BREEROD\2OFHBT
FEL LD, ThLOEBICThOBE 1 VEETHLY, FRiELFEREER MHELAEE
BERLOHLVEREIAR TS 2200BRAOHB 2 EHELNC LI, Eie, JIE - IIRY THEEY Lic
MR A F ORED X\ EMCITBIIERIES & b5 BB 0FABRLbbh TV 5t hhid, Z0O
X 5 ERI T D IRWCERBR S 2 0bh 5T, TORERFEENNR DI LEREL TV 5,

Zh D OBEEOTERI D, AFHIEONTE DB TWHERER L ARBERE OHBIRE > %
DR LB L THB L Tableld R LDT X5, BERREBROITAD D VIXFHOERSOESG L
b O CIRFRIE L FREEROD W RIEOhK (=) OHBENFEL TN L3S ELNTHY, 5
FEOSER L BRTETH OB LD LAHBENRS e IeD T B,

Flo, BHMELAREER: OBRIEECE 2 BN E LD THIRVA, ABOBERMALHRT, &
DINLH B VIXERO MR OIE A Lich O TiRWThE (1) OEBENFEELTE Y, KTHOME.
BT 5 OREEHNI K DR TZOMEBERDIE D Ieh s,

5. & =

AFHIONTEDOHE DR L HESEOH BRI T 5 o IUTBRER T Ol 51 FED X
FHERED 3RDERARL O, BEETH LEEMOMTCXS L, HOFRBEROLH, ARE
BEROKRE I LBORIPOFHORR, FRERLAREER L OBRREL D L DT,

Zhb OBBII DI EDOREMRY & LIC LICEMNDOKRG D 2 bl oWnT, Ebict
IR EANLTREAFHE O T B D 2 Rl LA, ZOWELD 2 bICEHE LIRS
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BTHERTH
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@) BTG 20 FI50LHERIN, LTORE 31 REFFOBR E T FERINC HML T
%o
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On the Wood Quality of Sugi (Report 1)
Sugi (Cryptomeria japonica D. DON) grown at Kamabuchi district

Takeshi Kano
(Résumé)

In the present paper, we describe the result of the observations made on the visual
characteristics such as the width of annual rings, percentage of summerwood, the variation
of bulk density, and its distribution in the stem of Sugi (Cryptomeria sp.) grown at Kama-
buchi district, Yamagata Prefecture.

For this study, three sample Cryptomeria trees were selected at a timber stand 51 years
of age, each representing the groups of dominant, intermediate, and codominant trees, and
the information about each sample tree is given in Table 2.

Our particular interest was centered on the characteristic variation of wood quality at
the stem- and crown-formed wood that is classified by the boundary line where branches had
died within the stems.

The result of this study is as follows:

Stem- and crown-formed wood

(1) The stems of the sample trees are classified into two parts according to the bo-
undary line determined by the occurrence of the complete longitudinal sections of branch
knots. The outside part against this boundary line was considered as the part of the stem
having clear length under the growing period of the trees, whilst the inside part was that
of the stem with tree crown. The volumetric percentage of the stem-formed wood is 65.9%
and that of crown-formed wood 34.1 % to the stem volume of sample trees. These values are
almost constant among the sample trees. (Table 3)

(2) The stem-formed wood began to be produced at about 20 years of age, and increa-
sed proportionally to the ages of sample trees. (Fig. 2)

(8) Classified into the stem parts with clear wood free from knots, and to parts with
only dead knot portion, both of these parts began to be produced at about 20 years of age,
the former increasing proportionally to tree ages but the latter appearing to be at its maximum
value when about 20~30 years of age. (Fig. 2)

(4) The normal annual rings are very frequent on the stem-formed wood (the value of
frequencies on normal annual rings is 82.2 %), but the rings accompanied by resin cells are
frequent on the crown-formed wood. (the value of frequencies on rings accompanied by resin
cells is 66.9 %) (Table 4)

Characteristics of annual rings

(5) The arithmetic mean values of ring-breadth and percentage of summerwood are
respectively 4.4 mm and 10 % on the dominant, 3.0 mm and 14 % on the intermediate,
1.9 mm and 18 % on the codominant, and averaged 3.3 mm and 13 % on all sample trees.
(Table 5, Table 7)

(6) As compared with the values of frequencies on the ring-breadth and percentage of
summerwood between stem- and crown-formed wood, the high values appear on the stem-
formed wood in cases in which the ring-breadth is less than 3.5 mm and the percentage of
summerwood is more than 10 % ; such high values appear on the crown-formed wood in
cases in which the ring-breadth is more than 3.5 mm and the percentage of summerwood is
less than 10 %. (Fig.4, Fig.7)

(7) The arithmetic mean values of ring-breadth and the percentage of summerwood
are respectively 2.6 mm and 17 % on stem-formed wood but they are 4.0 mm and 11 % on
crown-formed wood. (Table 6, Table 8)

(8) The frequency curves of ring-breadth and percentage of summerwood between
normal annual rings and rings accompanied by resin cells are almost equal to those between
stem- and crown-formed wood. The high values of these frequencies also appear in normal
annual rings in cases in which the ring-breadth is less than 3.5 mm and the percentage of
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summerwood is more than 10 %, and on the contrary such high values appear in rings
accompanied by resin cells in cases in which the ring-breadth is more than 3.5 mm and the
percentage of summerwood is less than 10 %. (Fig. 5, Fig. 8)

(9) The relation between ring-breadth and percentage of summerwood is generally in
inverse proportion, and the differences among tree groups and parts of stem are extremly
small, but the percentage values of summerwood in rings accompanied by resin cells are
comparatively higher than those of normal annual rings at the same range of ring breadth.
(Fig. 9, Fig. 10, Fig. 11)

Characteristic appearance of bulk density

(10) The arithmetic mean wvalues of bulk density are 306 kg/m® on the dominant, 317
kg/m? on the intermediate, 359 kg/m® on the codominant and 321 kg/m® averaged on all sam-
ple trees. (Table 9) )

(11) As compared with the frequency curves of bulk density between these two parts
of stem, the high wvalues appear on stem-formed wood where the bulk density ranges are
R=< 320~360 kg/m* and on crown-formed wood where the bulk density ranges are R= 320~360
kg/m®. (Fig. 4) And the arithmetic mean values of bulk density are 302 kg/m® on stem-
formed wood and 365 kg/m® on crown-formed wood. (Table 10)

(12) In the frequency curves of bulk density, there are no considerable differences
between normal rings and rings accompanied by resin cells. (Fig. 15) And the arithmetic
mean values of bulk density are respectively 309 kg/m? in normal annual rings and 318 kg/m?
in rings accompanied by resin cells. (Table 11)

(13) As shown in Fig. 12, the distribution of bulk density in the stem of trees is
extremely uniform in the stem-formed wood at the butt-swelling, but shows considerable
variation in the crown-formed wood. (Fig. 12)

Relation between the construction of annual rings and bulk density of wood

(14) Grouping in every individual tree, there are no correlations of lst degree between
the ring-breadth, the percentage of summerwood and the bulk density of wood, that is to say,
the correlation coefficient (y) between the ring-breadth and bulk density is +0.172~+40.352,
and the coefficient (y) between the percentage of summerwood and the bulk density is
+0.148~—0.122. But we see that there are obvious correlations between them when they are
classified by the wood parts, i. €. the correlation coefficient (y) between the ring-breadth
and the bulk density is —0.635 in the stem-formed wood, and the coefficient (y) between
the percentage of summerwood and the bulk-density is +0.555. (Table 12)

(15) The correlation coefficient between the ring-breadth and the bulk density are
always negative, and those between the percentage of summerwood and the bulk density are
possitive when the specimens are classified by the parts of stem or the characteristics of
annual rings. In all combinations of these classification, the coefficient () between the ring-
breadth and the bulk density becomes the highest value (—0.648) in the normal annual
rings of stem-formed wood. (Table 12)

(16) In every individual sample tree, the average bulk density is nearly proportional
to the ring-breadth and the less increment the sample tree has, the higher the values of -
bulk density in the same value of ring-breadth. (Fig. 17)

(17) When the specimens are classified by the parts of stem, it can be plainly seen
that the average values of bulk density are inversely proportional to those of the ring-
breadth. In this case, the values of the bulk density in crown-formed wood are higher at
the same ranges of ring-breadth than those in stem-formed wood. (Fig. 18)

(18) The relation between ring-breadth and bulk density when the specimens are
classified by the characteristics of annual rings are shown in Fig. 19. In this figure, it will
be noticed that the bulk density is in inverse proportion to the ring-breadth at the range of
ring-breadth where it is less than 3.5 mm, and the values of bulk density on the rings
accompanied by the resin cells are higher at the same range of ring-breadth than those on
normal annual rings; but in the range where it is more than 3.5 mm, the bulk density is
proportional to the ring-breadth, and the differencies between these characteristics of annual
rings are neglegibly small. (Fig. 19)

(19) The average values of bulk density are in inverse proportion to those of the per-
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centage of summerwood at the region where it is less than about 10 %, but where it is more
than about 10 %, the average bulk density increases slightly with further increase in
summerwood percentage. (Fig. 20)

(20) When the specimens are classified by the wood parts, the bulk density is in pro-
portion to percentage of summerwood, but the average values of bulk density in every range
of summerwood percentage are higher in stem-formed wood than those in crown-formed
wood. (Fig. 21)

(21) The relation between ring-breadth and bulk density when the spscimens are classi-
fied by the characteristics of annual rings are shown in Fig. 22. In this figure, the average
bulk density is in inverse proportion to summerwood percentage in the range where it is
less than 10 %, but where it is more than 10 %, the average bulk density is proportional
to summerwood percentage. These average values of bulk density in every range of summer-
wood percentage are generally higher in the rings accompanied by resin cells than those in
normal annual rings. (Fig. 22)
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Visual feature of annual rings accompanied
by resin cells
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Microscopic feature of annual rings
accompanied by resin cells

—T1 91eld—



