2 ¥ O ME (B2H)
oI E R F

oM &=

AFM OM BSOStk BT B 0w, 3O 1 IRY s\ TENE A OFE R, MR, AR
WER O L Z N6 OHILBERY FHE L ShICERA T 550K C A 80 Tl g = -
FEOVT ORI BEEXYID LDk, ZOMEOEMC M Ty 512 b KEEBEE, &
RARAMBRICRHM T2 L & bic, FRBORR, HIE s L OFTICH T S IR B iR 0
2 HEERT D,

L. ¢t KL 2ORER

Pl AF DV TL, OB BA L L CORBEOKELY AL, TOMPEELHELL,LY, 2o
HEONHE LI EGFTHUAOLERRD 5 b, FEAKT H2AE Y LT HikofEkimic o CBig L 10
RogRKCHOVTIE, REE, HbEFE 0.2~ 0.3m, 1.2~ 1.3m, 3.2~ 3.3m EMFIER 2 m
BEOMBEN SR emd 'A% TRRL, - O[IH 0.2m, 1.2m, 3.2mOME 2oL T
BT Y 3200, BT, ZhDH ML —E ORI L D TERER & ARFERLUET 57
D OEERF BRI,

Table 1. & # b o B =
Sampling plot.

B OE W OB B i ()

R =8

Situation Nishikawa district, Saitama pref.
it , ] R I JUBRECRLAT b ,

Proprietor Private forest of Kyuzo Motohashi
# ] Jb W £ 30°

Slope of stand North slope, about 30°

#k s 35 ~ 45 4E 7k

Tree age 35~45 years of age
it 4 N B #4000 &
Number of establishment About 4000 trees per hectare

Y4 N ¥ # 1,500 &

% #; ;
Number of trees at the final cutting About 1,500 trees per hectare
th E 8~9m ¥ TORAT LA 205 & TR L L TR

% P H ) Repeated pruning is practiced over the stem height of
runing 8~9m before about 20 years of tree age.

ﬁ&uuaAt Trebhd, MEREMERTIRETHD, Mtk

WM & F A h %, FAlb, Oﬁﬁ(ﬁmoi%@%bfﬁﬁéﬁﬁ§%é

e¥) &, THLDHTENLFAREETT S,

Releasing cutting and

: Thinning is not almost practiced, weeding and some
other tending treatment other treatment to increase the young growth are
intensively practiced.

(1) AHABHEFMEBVIRER « $hEEL
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PERAL PRI L bR 3 300 ik S v B & 0, Tl A F DI ER AN kI 1 D THD
G ZOffEIRTable 1 Ld L, $7, MEOMKE LI10KOMEAK IR DORE ORI b ERF
Ly by FEAREHCES LY C oz Teble2 i L L1,

Table 2. f & K o & =&

Sample trees.

BERAARDE T HeRA TS 2 = i =) it i ¥ T &
Classification of No. of B.H.D. Height Years of age| Clear length
Sample trees Sample tree (cm) (m) (€) (m)
E =] & BE 5 21 19.5 44 12.8
Dominant trees 13 23 20.0 43 12.2
21 23 20.0 43 9.6
T 26 18 17.8 36 12.3
B OR OB 39 19 19.2 35 1.9
Intermediate trees 43 19 18. 1 36 13.2
45 16 17.3 35 11.8
- . 13.8
Eodo};%inarﬂ:( treegf 'g 1?‘ : ? g ?}Z ! ? 3
40 16 17.0 38 10. 8

feds, HBFHMICOVTIR I IL DL HIRIEIR OB & A REBEEOWE O Lk, ChF CoRECI -
LCWbbDELL K7 LTHD,

2. 8 %8 0O & R

2.1 KT#LBEH

HHRAICOVCTHRE LAk Dd bbb o ORBUIBIED 1k b £ L it ZoHEEER b,
Effik 35 L OTEMRE DA DR E (FrATERB) HENLNOMERKR DM EHDETFH L TE L b1
QOAR DA & G LT3 2 Fig. 38,301 L INTCV5), HOFH FEIC 8135 & D4
ke & B DA DR & (FRITERE) OZLHDL, RAKOB DI/ TS DEFEOHER & i
DM EEZ FNTBEO BIOLLER b & 8, FeFAROBIRAT X D E R T 5 1 &
TP E T ey LT @BOhCHE MR Ao ICFEFZ TR TV A HiOMLBY S
hic (Fig. 1288,

b, W BCTR & BN OMIBICIK/S L, B FM % & Db & SEfiM e, Ehth okt

MRoDKEFEE D &t (BT, HIREM b B O H WY L 2 CHB), = DR TH,
BEM O KE X%, FREFROHRROBMEICIVT AR LTh e, ERAOEMCEE L T
Table3ww L L1,

b, HEDME I, MM, FEMHM ORE SOLRIKRS D LRAROS DICAEL, oh
LG WEMORE SR THABDS DICKE L 2T\ 5, B~ OOEREARBZRIEL TAHh
s BCFM O E SILBMELD63.0%, WM I%36.82%Th b, b DR X H EMic B A ¥
DAL CTHDBZ LI D, 1 MO 5 b O i Mi342.9% TE Jil A X hK910% A& <, FE
{41320, 1% CRI14% 12T IR &V, L L, ZHBOME~D>DOKE X DILRILMIIC X > TELT 5 b

* K5 o Tk H, PR TR HL L, E‘—S_& HORGOMERE 34 L, HHERAROMEMNZ
DEZHDNTIOBCET B0 X >THRAL E, o, TRARCBII L.
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Table 3. T M & # % M o M &

Volume of stem-and Crown-formed wood.

e 53 T
%‘%&/R%ﬁ HeR AT 2 Stem-formed wood S M 2 B #®
glassiffica- No. of ok & P S{Emjﬁforlﬁid & #  |Crown-formed| Volume of
éon 01 Sample elm— orme 4 wood with dead| Total wood stem
aTr%:s trees| ©'€aT W0Od | ynot portion
ms % m3 % ms % m3 % md
AR No. 5 |0.1472 0.0747 0.2219 0.0936 0.3155
Dominant | No. 13 | 0.1913 0.0721 0. 2634 0. 1260 0. 3894
trees No. 21 | 0.1878 0.0731 0. 2609 0. 1022 0.3631
Average | 0.1754 49.2 | 0.0733 20.8 | 0.2487 69.9| 0.1072 29.7 0. 3560
No. 26 | 0.0902 0.0382 0. 1284 0.0789 0.2073
AR | No. 39 | 0.1250 0.0245 0. 1495 0. 1144 0. 2639
Intermedi- | No. 43 | 0.0918 0. 0522 0. 1440 0. 0833 0. 2273
ate trees | No. 45 | 0.0447 0. 0505 0.0952 0. 0628 0. 1580
Average | 0.0879 39.9 | 0.0413 20.7 | 0.1292 60.5| 0.0848 39.4 0. 2141
. . . 0371 0.0789 0.0419 0. 1208
(;Fﬁg7kﬂ¥ £§g. 18 8.82:2 8.0??4 0.0733 0. 0695 0. 1428
nfigg;fa' No. 40 | 0.0649 0. 0236 0.0935 0. 0649 0. 1584
Average | 0.0562 39.6 | 0.0257 18.9 | 0.0813 58.6| 0.0587 41.4 0.1426
ELEWN .0 36.8
Total trees 42.9 20.1 83
%
DC, WO L L BPAY L HBC LB TE T %0 - J
= —0—
LIRMRTH D, o, AEUC ST D HERABHCOUVT % sw-o;gﬁﬁf /c>
3 Stemformed clear
b OWENWCE T OERNRBBDC, £, FERAD g e
SRR E OB - L r iR s Tv B b g#
15
DFFH & DKM R & O RIS Db RIC 12V T 5 g i 60
B LT 0, EM— OBk T 5 b 0k T gl
£ -
HLC ZoE{LxFig. Lic Lw L, T 5
I
S, KM 5 5 OSSR 5 F 250 & &1 40
R &g =
bEDEHRALL F D, IZ5EOBKRE £ Trttkine 1L =3
Bl CISHEENCHIAL TV %200 oMY T3 &
&y T DFALEA N T RO 35 X € 15~252 ORiH %
CEBLT VD, TSI LC, JEHiM O sk E
0FELY Z 2 THi< bbbt u 540 Koy
)t g i . _ O 20 30 20 %0
L TIIEERNCH AL TED, Les>T ohb Y N (&)

FM O EGFTEH DE T DAk E LBEKI25E S B
FCE L ORIEIC/oV LTI ERC L, = o
Mk o 2 B ZORINERLREE e, &ke LTk

A
YEAR OF AGES

Fig. 1 B TH oM k3%t
Relation of tree ages to volumetric
percentage of stem-formed wood.

RS\ U CiE B re Mot i % L L5 2 &1l B,

D LS T OBIR ORtHE Bl A ¥ & gL Fig. 21 Lo L 5 1, M OBRALL ¥
LRk A F CRIL0%E, B AF CH2BHET, Tl AFRBIAFIC < BRTHIBEL TR < MLkt
DERAR T EDTVDH I LIl 5% ke & OMEAIF O BILROBIR A LT EHOARLE)| A



— 118 — © o REABORTZERE #1341 B

FHREPWAFIC L BTV VR TH D, %
BHCONTHEDEIT L VIERE LTV 5, ZH
LT FEMIH OFEUETE A F TR RE 5 £ 2
HHBIRTE D, F25FEOMKE TIXiZE A VERM
L, o BHMROM20%EERICER L T
525, BW A T, ZhhHII0GE s < FUTHIMAY15
EMDEOBRANL L E D, BEY30E ¥ TIRBBIC
BiNLCHRHMBO R L F60% L, T ORERERO
M ASIE £ CIRRIR L G TH)I A ¥ DI A & IRIEEL
LAY LD LTS, $ie, ZOmMositt
B HRETHIE TR Z oo LTy
EhxLoLTEh, WEIAFTINSE ERASF
T ISEDR I T DFRANL L ED T 555,
B2 T 2coh Tz ofpeiio b o DERILL

VOLUMETRIC PERCENTAGE - OF STEM-FORMED WOOD TO TOTAL VOLUME OF STEM

40 77T VI E 82T %,
Il __o_ﬁllllﬂﬁ
20r T e Kamabuch; 2.2 ﬁ0$!ﬁﬁﬁtoﬁ%
L I |
0
LI N PR Db _LE D DRI DO\ CHEIRIE & fkH) 5
YEAR OF AGES DREER B feohch, ZOBBCRVTHHETHY
Fig. 2 & THOKRE X 281t BRI = PRRE
(ANMAF EEWAF) & I ERY TN B D ) 2 CIER 7cElR, i
Comparison of the relations between , PO .
tree ages and volumetric percentage Band pif (Rl L OHBRMOREL T\ B4
of stem-formed wood (Nishikawa and Wh Zhicgdwd) L U0TTOERICH T, B

Kamabuchi). SRR AR OB BB 5 48 35 & Ol B

CHBHTARD 5l T ORI ~<OICHEFTSh, FRIBL M ROV TR OFIHEL b & i, %
7o, IEHISHEImE LCERLACD O, - &IN5 EROBTCBIlENE L 37 FofH
ZEBHHNIENDDTH Y, BIFNES LR TTOFHL LTERLIEDDIZZ OERHO S b 1 Hiy
R BlE L e kT FAREL TV B A D ThH B,

2.2.1 FEHoR~-oDhLbbhae

BB LRy EX e ER MIsROL 5ERS L7 TOoERCHT, FERKBHC OV TE O
EEx { H~T Table 4ic L L1,

23 1, 75581 0ER (EROBER LMD SMHThicdT\V5) D5 b, ERERE LTERL
fo b DILEDT4. 6%, HIEMIZD S HIEMIZ24. 1%, 7T OEMIL 1.3% Thole, - DRBRELEWAF
DEBOVERNDOMBE L < HRTHD L, B AFRERAY & D IEW e FRMOBEA 75 b 1201
<, MlEAlEOL 5EHR L 7T OEROHEII - Th bl DO L e T Bo ¥, ElOMR~>D
BHh bk BOMA L FRAKRBOEICEILThDE, EXLEROBE I THICSS.0%, HE
#ic58. 1%, IERIRD S 5 ElRIk T 11, 4%, BEMIZ39.7%, 7 T DEMRILEETHIC 0.6%, B
MiC 2.2% Tholz, CHEZEMAFOLZNENHE T 2WMMOEROMFEL K bTAh DL, ERRE
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Table 4. 4o RR>DE B bR K
Frequencies of the characteristics of annual rings.

T~ SEEROMER E % fe 4 W ‘fﬁ‘mﬂ O‘HBED}JZ) 7T DX | oA =
DA {,"‘»DE*UJ Characteristics| - ™ & “4%% Annual | Annual rings |7 tal
Parts of I=§3]] \ of annual | Normal rmgs accompani-| in compression o ?in s
stem |Classification ™\ rings annual rings [ed by resin cells| wood g
of Sample trees™~__ N % N % N % N
¥ T #(LFEAEE Dominant trees 297 80.5 72 19.5 369
Stem- |EAKEE Intermediate trees 335 92.8 25 6.9 1 0.3 361
formed)| FB AR Codominant trees 222 92.5 14 5.8 4 1.7 240
wood (£fft38 K Total trees 854 e8.0 111 11.4 5 0.6 970
Kt % #(EBAE Dominant rees 149 51.5 140 48.5 289
Crown- |1 @ K% Intermediate trees 176 61.1 109 37.8 3 1.1 288
formed)] F/E AEE Codominant trees 131 63.0 63 30.3 14 6.7 208
wood |4 (i3 K Total trees 456  58.1 312 39.7 17 2.2 785
sfEdt (LB AR Dominant trees 446  67.8 212 32.2 658
Srems |hfFARE: Intermediate trees 511 78.7 134 20.6 4 0.7 649
as a | FEAKE: Codominant trees 353  78.7 77 17. 1 18 4.2 448
whole (£:fi3XK Total trees 1,310  74.6 423 241 22 1.3 1,755

BB TR 35U T340 58020 1A |-G, F B IIRIE B L TV 2243, SRR 25\ TR i)l | & 47
DBFFEANEH LB L Foh fed T B (BRI 3513 B 153 7 EER O B (L) || A ¥ C58. 1%, Z8ii A
FC25.120), ZAUTIV LG BIEHINLD & 2 S dm D SARE L LKL FA OB ESIC S\ - TRTEN | A ¥ 2311, 4%,
B AF T17.8% CHte DITPLL CU D%, BIREMIC fo\ TR A 47 C39. 7%, YA X66.9%C, %
DHERFEIAFIZVH LB LV bbb TV b, Lo I OMEMOAFTHTEED
KM oM e o, FERotRx2nbhbbiiicicyv b U s Ly Bk, BIEM oM ci
PR IR O & BT BHEEA KN < I IERE R L DN DS DOHBLS
/SN QR SIPN b y I

E1 BCFM @) & CREMIM OMIBILSERTM OB < BT, I1EH IR OB et Bl
MR % Hliwn d b HIERO L (e 2THh, ZOFAREMAFOBRAELHE L TH
oo EBI, PERARMOBEF NI, KM, BEM L b BRSOk iy # Fand bEROH
BEMTA s IR R EROBEA O WHIAAR LI, ZOfE L EIHAF OBEESEL K L Tho
7o

2.2.2 RS b b

SEERIEONEHE (SR & DYy
i) LR ABEOMICEEFL, Fo
BiEx < H~CFig. 3L L,

—0— LB REE Domnant trees
(M-s58)

-~ PRKEE Intermedate trecs
M=6a9)

o FTEABE Codominant trecs
(n-448)

FREQUENCY

b, K 1L.5mmE hgE\ER
BE DB 2 FIBARBHC I foo T 7
1AL, JERAKPEDREINC & 5L RIS,

FHHEI LTI, % y
L [ mm

1o, B OBHIC Y 2 ST E Rlﬁe — BREADT H
s e et o Fig. 3 B8RO BINCIsv) 5 EmiE O HEE
TGV b, BEVEIR 2 < . . .
S, B2  Table 5ic Lo Frequencies on annual ring-breadth in every
FTIHS TR D UBPLL TV B, sample tree group.
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Table 5. RERKRBCETBERIFOT—F, BT EY, EEFEZE

Statistical values of ring-breadth in every sample tree group.

— - - . | B E m = | W & K
JEEEA | node " |aithmeid mean  Stendard | Number of
Sample trees (mm) (mm) (mm) N
EEAKE Dominant trees 1.6~ 2.0 2.8 1,3 658
B AEE Intermediate trees .1~ 1.5 2.8 1.4 649
TREAZE Codominant trees 0.6~ 1.0 2.2 1.4 648
L4tk Total trees l.1~ 1.5 2.6 1.4 1.755

Table 6. #HTFH LEMICETBERIFEOE— F, FiliEY, EkfxE

Statistical values of ring-breadth in stem-and crown-formed wood.

EEY A EY A e
D B AL Mode Arithmetic mean [Standard deviation ¢
Parts of stem measurmen
(mm) (mm) (mm)
T . .
Stem-formed wood L1~ 15 1.8 0.98 970
&
Crown-formed wood 3.1~ 3.5 3.6 .22 785
%
—0— E @5t Stem-formed dear wood ¥, 1, 755&1033514335%'@‘% yC*L]L:
(n=725)
0 —o— SLERFE Sfawforv(nilhv;:l)mth dead ngmﬁmn ﬂ@ﬁ?@&q‘bjtﬂkjﬂ“@ i) D B- ’ﬁ‘
—0— 1% FAt Stem-formed wood
g e RIS Crom. i wand Lr BCFH % 0% & & I fifibt & ER
w (n=785)
a3 MoMiBichd, hboXpeounT
w E 20—
£ FERIEOME Sia < H_CFig. 41c L
\ 0] l./ fCo
10— ., zhub, HEIRIE 2.0~ 2.5mmuy X
A ™ ‘
\ ME LT, ZhE D EVERIE
N . FHIC DI A5 <o SHLE DKL
b~ o | o = e
e I I AR A FRRIR LRI 7 DB 237 51 < e
RING -BREADTH T b, 7o, HTFHMO5 BT, ikt

Fig. 4 K F# &R 31T 5 EIHIE O JFE L )
Frequencies on annual ring-breadth in stem- D DILFELIM DI < BT 1.5~

#9732 and crown-formed wood. 2.0 mm } ¥\ ERIEOBIE e
fem s ZRE D IRVCERIERIEHIM I 2 OBIE AR 72D T B,

BTHM & EEMC s 2 ERIED € — ¥, JiFTY, BMR2 Table6 o L1k 51, FEifIEOHE
WP & BRI T M OMIBT 1.8 mm e 0.98 mm, HEM OMIET 3.6 mme1.22mmTh Y, %
BRI O BN T EEM D b OB O 1.6, ZLRRIL 0.6fL D> T D, Eh, BELLE
WA IER b O & BIEAIEDL 5 b DIRA L (7T OEME BB, T V0T 0HEHL LRI L
7o), EHREOSHE Y < 5T Fig. 5ic L L,

b, IE¥ SR BIEMEO b 5ERE TIRERIE 2.5~ 3.0mmu H\ LT chib
FUVEIRTRIER REROFEE 1V <, 2 X 0 IKCEIRIEHIEMIBD & 5 Fimc = O 7o
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e DT\ %o T DFERITBOMA-NDIC
b & D ERIFOME S (Fig. 4) & &
HOTHELL T, Rk THcE
HIEROBIE N L, IR il
MELDH BEMROHE A 12 A\~ (Table
4) ZERIDHBZERIBEOLIThD,

2.2.3 MMROLL b

MM ROMEN (5 FimZ & OEHK
ME) #ERKDEHNCEIL T o
Wi fi% Fig. 6 ic L Lichy, R
ROBHIC X 2 FREF RO S -3
Db hEPLTRY, bEDM
1EERITZ LD BRI, FHRA
BOMMERD £ — F, RAT¥e, B
f7Ek Table 7 12 L3 L1cps, BE
LIc2EmICOVTHMEDE—
13 6~10%, HNF#HR19%, BEYE
Mz#L11.2% T, BRAFE LI BN
TEDEMT L BERF 2IV-Th
bRRRF Vo, EARLDT
JEARBED b DL, TOKMEOEM
i & B ESRRPREL DD

&

FREQUENC
il

121 —

20

o FHaEw
Normal amual rings (ne1mio)

-0~ RIS P> 8R
Annual rings <ccompanied

by resin cells =423

>
S R |a
i I
a@ N
w o AN l
£S

o . blg-o
w J* N

10— - 1w —

»' K
~ "'
l'l'
»
0 o
[+] 2 4

F

wo®

RING ~-BREADTH

Fig. 5 fFimO¥IR-<oDHE
Frequencies on ring-breadth classified by
the characteristics of annual rings.

I T
—O0— L B &K B¢ '
Dominant trees cn-ose)

ot B B K BE
Intermediate tree s(n-e49)
- T & Kk BY
Codominant trees(n-a48)

I S P

L
PERCENTAGE

40

90

50
T F d

0 80
%

OF SUMMERWDOD

Fig. 6 $EARDBIIC T BHEROHE
Frequencies on summerwood percentage in
every sample tree group.

Table 7. R[REAKRBCBIIKMROE— &, FiliEY, SkF:
Statistical values of summerwood percentage in every sample tree group.
. ; 1 ¥ I & K
_ T | B E | N
o= w N =l * i ¥ Standard Number of
Classification of Mode Arithmetic mean deviation measurment
sample trees (mm) (mm) (mm)
BB Dominant trees 6~10 16 8.8 658
EAKEE Intermediate trees 11~15 19 8.9 649
TREAE Codominant trees 6~10 22 14. 4 448
243K Total trees 6~10 19 11.2 1,755
Table 8. #THLBEMICHTIMMEDE—F, EifiFY, EEREE
Statistical values of summerwood percentage in stem- and crown-formed wood.
_ . J B F = W =
B OO N Mode Ar%t‘hn{fj(;tist':2 mbéelan Standard Number of
Parts of stem deviation measurment
(mm) (mm) (mm) N
Stem-formed wood 21~25 23 8.7 970
L) i
Crown-formed wood 6~10 12 1.6 785
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%

50
40—
B !
) "
A |
> { ‘1\ ol —11
O # ; ) 4 i
& | P
20— f— ]
s I RO I
& & t I z I
w Pl e i
P z 3o
fl g B
20 _’_ i 1 |' [l
| B it
I ‘I l.' '
& B 4t (n=725) I \
P 707 Stem-ormed dear wond sol_!
; o TEED AT (m-245) 1 ¥
P Sl s
10— — —0— B F AT Ge970) ! \
i i Stem-formed wood i \
¢ | ~o i W 1 (n-785) | \
Crown-formed wood i *\
ol " —o— IHTF W
\ Normal annual rings (n-1310)
: o \ s RTARAR 063 T
ol% L—0-lg. | \ Annual rings with resin cells
0 10 20 »,1,,?0 " 41; 50 - 70 \\‘ (w35}
PERCENTAGE OF SUMMERWOOD L
. Lt 0 ‘-8 o 0
Fig. 7 B THM & BEMC T 5RMEOBE 0 0 20 30 40 50 w W
Frequencies on summerwood percentage LTS A
in stem-and crown-formed wood. PERCENTAGE OF SUMMERWO0D

Fig. 8 fEf{OMERROOUMEDHE

Frequencies on summerwood fercentage
nTHD, = OEMIENAFOBA L 7 LTh :;2ijied by the characteristics of annual
D,

SEC, HMBEOMEE S 2B T & BEM OMIBTL b5 EFig. T LT X5, MRS
B ESVNICLT ZHE DNZVEMED & O BIEMICF DI e L, ThE D REVRHMEDL
DU THICBEE Ao L 12T Do & ORREXEW R F & { HD &M 36135 B SEOSEE 4
FRRFEM L T 505 K TFME 8T MM BOFESHFEATENAF O DL, WHLELLLIARLT
WAHZ LI B EERRIDOWT S & DT RkM Rh B TH & BEM OM~DI EEH L, £o=
—F, BT, EHEEEY 02 Table 8Ic LT X 5, B ROFHTY L BEEREIHET
Mok T23% s 8.7%, BEM OMETI129% L 11.6%Th v, EFMIC BT DM RO BT E BT
Mo 1.9fEE Lo L, BMAFIC bRXTETFHOBMRE L) K&V Eh, 2hb OMfIC s
BRHMBROEERE S BIMAFIC DRTPRKRELL g2 TRD, WELOb DL b, BWEMC 135k
MEOEMRZE L BAREIBE THOL DL bRTRRPAELELX LD LT BHI L ED, ¥, IE
W ER L HEEEOL HERTOVT, TRb DEROMKM BOBES < b TFig. 8K,

Zhnh, BEMEYRIE%EY SHVIZ LT SR E DIV RO L o IR B B FEiRC £ o
BEN oM, IO KREVEMEO S ORIER LERICEOIEEN IV, & DX 5 7eBRIL, BT
¥ LIRS ORI D L DM ROBE ST E ) CTEBIL T b, ERIFOBAE L Ak
B OMEIZ B BEFHOMERSODO BRI S & ST b2 L iZhELITH D,

2.2.4 SEIRIE & BoM RoOBIR

ERIEO—EHM ( 0.5mmEE) TR IMMEBEOREM X F LT, HRIEICIT 2 FHHb R
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PERCENTAGE OF SUMMERWOOD
-
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10 ”;‘- R
S\ 4"
—0— £/ AB¢ Dominant 1rees \E\E/i’\l?
o 4 i K 2% Intermediate trees ?

---@-- T B 8% Codominant trees

| | ]
00 ] 2 3 4 5
% mm
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RING-BREADTH

Fig. 9 #8AKDORBIIC X % FHiE & &K
MR OB
Relations between ring-breadth and
summerwood percentage in every
sample tree group.

DY EERAKFEDFERIC < HXTFig. 9ic Ly L
o Zhunh, HHRABL bERKIEL TR
& DBV RRIIME R IBII B R L bR T
WB, Fio, FERIEN 2.0mmE hE ¥ WHEHTI
ZOTFHRMRITRERROL DR K fefix &
D, 2.0mmk YK\ ERIEORIRCIZZ DX 5 i
BRI X DERIRHAT—EDEAX LD L
Tuigl, & O S BYHAF ORER L AR THD
2o

A, OFHIEE A ROBIR L TH &
Mieovtdh & TFig. 10l L Lics, chtbo
[HER IR TR DM ERIC F5\ T b I34F R 7 B R
ELTHREDLNDENIFE DM EDODXERITS
EBMThLV, LML, Z OBRYEROMR~<D
2 BB eFig Ik LT X 5, EXAERE

PERCENTAGE OF SUMMERWOOD
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%

|

—O0— 12T #1 Stem-formed wood

--@-- 441 Bt 41 Crown-formed wood

| | |
% | 2 3

T o®w B
RING -BREAPTH

mm

Fig. 10 T# L eIt 5 Ein

PERCENTAGE OF SUMMERWOOD

I8 & MR DB
Relations between ring-breadth and
summerwoodZpercentage in stem-

and crown-formed wood.
%

..
o I ER 4
Normal annual rings
g AR NS W
Annual rings with
resin cells

|
00 | 2 3 4 S

T W B
RING - BREADTH

Fig. 11 F#oER~o0FHE & K
HMROBALR

Relations between ring-breadth and

summerwood percentage classified

by the characteristics of annual

rings.

M0 3 HERC K BT, A—DERIBICHVTHRRA VM EY L)L, ERAFDiEss
LB TH O, UL, FROMRRDI BRI R UEIRAIE D 5 2 iR s\ T,
Z OFREHD & DIIEEN TH ol Dic i Ly TER e FRIC SV TRBEIAFHBERAF L b
TRREDVTFEMMEL LD L TED, IHI, TJl|A¥ OB THIC T2 ERIEH A+ O UM
DR K HATLRR VM RE LD TRER (KL oH 1 HY o Fig. 72K wisdn s

bbhs,
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2.3 BUBEBORH

2.3.1 BoORsON

2 IR D AR~ DI KR B> 7 e B i
DT d & DIERBBER ORIE[ED )
¥, [0 LE TR —DORECE T 2
4 HLD b DEFEEL, = OFHER &
b ICARBEER O—EDRERICIX S LT
BOIh DERBER DA HRE DL 2
foo T OATRICLIRKR DB DIeh ThE
AR kAo lhiA 2 & Vo Fig. 12
— (1~10) kLBLE (KFo ()
DOBFRIBE L 1chh L& ~> Ok %
LHT) o

DXL ThEDEAREERD
S, WThofRARcovThad
DEMEMLTEY, BlAFCOW
TiRHELMCHRLNI L S kDRt
A BEEY X2 LI BREER D
I‘Eﬂﬁ@f;%‘fﬁ@/ﬁ%iﬁ&ié { AEDLNT
Wisle COBRBEEROSMAHNDI L
C, FEARE No.5, No. 13, No.21o 3
A OEHK TR OB LB 25
OMEBIL 12 1F 361~400 kg/m® DERL
FIER Y b oM TRHR 3, Bo T
WAL R X D ZOBBREERN
RPN IVHETHER I T W
5o BT, hb DERRE
DU TN 10~25% DRFHIIC A
B 281~320 kg/m* D& >
& TR MR O T R sk
LTW5 2 &I Toh o,
Z oy LB AR No. 26,
No. 39, No.43, No.45 D& T
EEFBRBOMMERIELS, T
BEEA LB D X 5 IeA
REH R ORE BRIV 7o 731 OREMIA
LrobhbLdThy, TEAR

WRERBBTT RS

# 134 B
2 T
. ;};—o—- Border of crown-formed SMEREITS 5
© o ad /stem-fmml wood
518 © | kot portion
S 167 @ Dead Knot porti
£ ia
£ 121
104 =
LIPS T Z—
= ] =P
a- ST
24 34 4
w 12 10 3y
(cm | ] (Diameter) (cm
Fig. 12-1) ® o0l OAREER D5 1 (LB AKNo.5)
Distribution of bulk density of sample
dominant tree (No.5).
(m
~ 20
()
2 184
£
5 164
'fc;m-
2 121
= 10
g
o 6]
-2
44
24
o :
6 14 12 10 8 a 2 2 4 o 10 12 14 16
(cm) . (cm
B X (Diameter)
Fig. 12-2) ®Olch OBEMEE 057 (LR ANo. 13)

Distribution of bulk density of sample
dominant tree (No.13).

(m.
224
> 201
184 g
B 10
= 161 15
&4
T 20
T 2
5
104 3
7 )é\
o8 Z—30
61 H
B - e
2 [ 70
OB M 20 B 8 & 2 2 6 8 10 12 14 16 18
em B £ (Diamcler) (m
Fig. 12-8) BohhOBFBREERDH 1 (EFEAKNo. 21)

Distribution of bulk density of sample dominant
tree (No.21).
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b 184
g 16 2
= 1a- o
g12 s )
E 17)
10 20 \‘\1\‘9{’,,
W 8 g e
6 \‘21)
| . N\
g 4 =57 0 A2y
24 i ’[ R AL \,\:\
LA =
2 10 & A2 0 2 ¥ &8 o
(cm B = (Diameter) ™
Fig. 12-4) #OBrOBEBEBEER O
(Fhf@KNo. 26)

Distribution of bulk density of sample
intermediate tree (No. 26).

(Diameter)

BORNDOBBREER DM (hiE

K No. 43)

Distribution of bulk density of sample
intermediate tree (No.43).

Fig. 12-(6)

(Height of tree)

)

A

8 10
(cm)

8
Fig. 12-8) # Dl OBEBRBER DS
i (F/EA No. 6)
Distribution of bulk density of
sample codominant tree (No. 6).
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2 10 8 6 4 2 2 4 6 8 10 12 1

B £ (Diameter) tem
BOhDERBERDL
(#/@ANo.39)

Distribution of bulk density of sample
intermediate tree (No. 39).

(Height of tree)

K432+ WL
0 8

B S

J—
12
(«m)

Fig. 12-(7)

( Diameter)
BOhDEREBERDOHT
(FR@ANo. 45)

Distribution of bulk density of sample
intermediate tree (No.45).

(Heignt of tree)

&

200 8 o 2 10 12

em E3 (Diameter ) wm
Fig. 12-(9) #oOrOFHEEROLS (T
EBANo. 19)

Distribution of bulk density of sample
codominant tree (No. 19).
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T¥No.6, No.19, No.40 D i o\ T, L

- (m)
> 18
g T BOSUDOMEE S, RO EAEL,
— (1)
5w RN, DD DEBRME A L ab T AR L B oD e 3RS
o= 124 (26)
= taot,
& ° i \“: LoLs WIRoOgRAREHC OV Th, [k ok
=2 — N\ N
_ Gl L ;\i;, N2 DY i LR BB RO R R
a ¢3! 32 \( )‘l o
N HE i AHREL HEDLNT, COHTRERAFCE
i 30 )
o3 o & & 2 0 % 2 “:%% 0 12 T2BERBEER O OREL DB LD L Rig>
m B % (Diameter) ) T b,
Fig. 1210 B0l OBRREEROS M DL RABREEROSHRRY FhEho
(FIBANo. 40) X
Distribution of bulk density of sam- ROREREBPRTYRE LT OOTTHENTHZ
ple codominant tree (No. 40). Lk CRH ORI s AT STH b, 1%

¥ SHLCBEMOERY TOTRITTAFETSH Y, AT AL, TORELYRRT AL o1,
2.3.2 BREEROLLbLRN

BREEROUEMBY 0B T2 2R Zh ol RBOFINCHEI LT, o 5% Fig. 13121
DL,

Zhnb, EBRBEOD DRFORBREERS 380 kgm® L b/NXWETHC 35 <, TRAROL O
BEDOBERBER Y 380kg/mP L b K& VI DHE LTI Z ENBHEBLNTH B,

% = DERAR ORI AR
—O—t &K Dominant trees neese) ﬁ(ﬂ)—'[—— ¥, ﬁ.fﬁqziéj, E’}iﬁgﬁﬁ
> =& P B AR Intermediate {rees n-649)
% - ®--T ALY Codominant trees (n-a1s) 72 L&b—f& Table 9 ok 5 1z,
w
2 % ORHTS & B LR
N T 346 kglm® & 34 kglmd,
Nt FAARET 366 kg/md & 47 kglms,
N\, \\\
S e FRIATET 308 kglm® & 5T kgfm?
0360 200 o .nslaT\ S er e
B oM o R o K9/m #LBHL, TRAEOLDBR LA
BULK - DENCIT Y
Fig. 13 #FAAK0BRIC KT 5 BEBEROHEE BEERORINTHIAEL, ¥
Frequencies on bulk density in every sample o) F ORI E TR b A

tree group.

Table 9. HHAKBCEII>ABEEROT— ¥, HiFFY, EgFEX

Statistical values of bulk density in every sample tree group.

B R E H o E fE

- = — ¢ | a@Ey |5
CEEERII | T Mode " |arkhment mean| SindarS, | Numbet of
sample tree kg|m? kg|m? kg|m? N
_EEA# Dominant trees 350 346 34 658
@ AR Intermediate trees 350 366 47 649
TREAR Codominant trees 370 398 57 448
443K Total trees 350 367 51 1,755
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E LoDy T, 3K

N . —o— 12 F 41 Stem-formed wool(n-970)
CoWThEDLARBEROE T - ~e 1% 1 Cron-formed woad (u-785
WLHINT, 367 kglm®, iYLz z "
S s
1351 kg/m®, ZALLR¥I138% T, it »
BPWAFIC S BT LAY v
FRRKRE AL, FEHER % & 25 (L 10
BT D e B - " e
FREZ b Tl bh& {froT O =" 280 320 30 460 440 480 520 560 K
Vho OFI, ZOBEREERD %ULT’\‘— l;zENgIT%
TUEE A AL T & BT Db~ Fig. 14 B{TH LWEMCET 5 BRBER O RE
Frequencies on bulk density of wood classified
72 4 o v ] - M-
DL BREERD SHIE =gk by the characteristics of annual rings.
Rt LTy BEROMER <>
%
W—’ i ’ ! 40’
% +L-c %Dﬁﬁfﬁﬁ%%h bt N —O—ml%ﬁal Tings (n=1310)
-1 Fig. i - S 50 / . =
Z# Fig. 14 » Fig.15 1L L &% 7S il g Wit resin
5 2 5 Y \ cells’ (n-423)
~o w 1/ N,
£ N\
Z DRI AR DR~ /’ )
l" )~-‘~
12 BT B H B MR T "
TR ehmEEL, ch o= aéz:ao"'zzlso T L I
5 MmO AW Yoo
HLOBLLEDERITEFHD TP BULK-DENCITY
L. Fig. 15 SEHOHERSOOFRERER O FIE
L ZD5H, @ ol
HOMLADIC B Frequencies on bulk density of wood classified
EDTARBEEROE—F, B by the characteristics of annual rings.

i, g2 Table 101 Lab & 54, FOERTIETHM T 362kg/m®, HEH T 373 kg/m?,
T DR 2R TROMERIC I\ TH 51kg/m® THY, ERAF L HRT, ZTOBBMIC KT 25
BEEROHHRFIERE D TEPL TV D% HFH O BEEBIRTII| A 23120% < b UK E 7efl
EHicz T b,

¥ FEROMRNDOICh L DIAREBERD E— F, HilFFY, FiHR2%EL Table 11 iLdT X5
2, = DEHFELEIRTER fefEfiIc o\ Tid 368 kgim?, HIISHNLD 3 D EEHTIL 350 kgim?, Bi¥eRELC
NDOMEET 49~51 kglm® T,  [E¥ IcFEROARBER S BIEMIZO S 2R BRThThiesb
REWEZ LD LA (BRAF TRRABRBEROBMNVSILTER I ER T 300 kg/m?, HIEMIEOL %
SFl T 318 kg/mP T, TEF RO S BE E K IR MIZO b A ERIC S DANTRRN I WER L L

Table 10. #TH LBEMCHTIEREBERO®—F, RiNTEY, ElFE:

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

ﬁ? D q‘; F j < ZS R 7=
) u £z Mode

i i A Number of
Parts of stem Arithmetic mean | Standard deviation measurment
kglm’ kg/m? hglmd
53 T »
Stem-formed wood 350 362 51 970

1 T )
Crown-formed wood 370 373 51 . 785




— 128 — REAREMTERE § 134 B

Table 11. 4EEROMERRODABBER D€ — F, EiliEl, EEFE

Statistical values of bulk density in characteristics of annual rings.

B = WoE K

€ = F By F 5 N
EBHOYER / . Standard Number of
Characteristics of Mode Arithmetic mean deviation measurment
annual rings kg |m? kg |m® kg|m?®
E % Jc F 350 368 49 1,310

Normal annual rings
WIEME D » 5 & i
Annual rings with resin cells 350 359 51 423
7 7 0 W
Annual rings in compression

wood - 463 68 22

TUB)o LIt Ty & DEROMER~<D DA LI O BH V1% B A 1< 3613 5 FNEhF LI
DERE BN L, Tl AF TRIEN L ERTR16%, WISIIEO S 2 ERTR12% 120 % DRI
BoOENEIHAF LD KE V2 LD,

2.4 FHRBHREAEREBORBER

2.4.1 FiniE L AREE R OBIR
FEIRIE & SRBER : OBRYEIE L2ERFoaiicouTh L » T Fig. 16 KL L1, Zhs
5, FHIEN 1.5mmk he F VR TE FRIFEOBMPCIV LT, AREERIEEL V25 &
HiE 1.5~5.0mm O TIXF DR EER OFIHMEIZIZIF 360 kg/m? fHECEBL T D, FinlE
M 5.0mmuk s 25 &gﬁﬁ%)&ﬁbiﬁmlﬂzmﬁbmtvLT%?BZLTL\ZJ X5 Thb, Fig. 16 ICITHED
TeDIEWAF T & DRFERIE L AREEROBRLE 1§D 2 5FB LI, ERiEs 5.0mm L H
¥ VWHE CRE—OERIFEOTMHIC ST AARBREEBRRTE [ AX21EMAF LD, ShekFlEx L
DULEMNLELLTED, FEiflEs" 5.0mm % 2 % L8P TIRFEEROAREEERILITEEL L TL %o
Z OFERHIREE AREBEEROBERY HE SN

Yt THIEDIT, ZNH DB IEOEBEBIRY R
s 23\ ATEDRBH, BOWALD 35 X CEEHDOMIR~
’ \% : S b & T Table 12 L Lico bbb
00— Eﬁ%ﬁm%QW%&mmWw EHpvE L SIS, IR L A REEER ORI

P in th - - . ¢
58 8 G S gty ER LT ROSEIC $5\ T b ohic (=)D

BULK=DENCITY
I ]

_ & ?”;&’M 5|y xSz, T OHBIREILERARTE DB

I Q%°7 / [ —0. 043~ —0.389, 4 ThH & WIS DB

280/~ 4-?25;;]@% — NINT = 0. 41 1~ —0. 472, FEEOPER~ DI

*0 ? qucm | ] % —0.063~—0.309 ThbH, Z DBOEHML

‘ RING - BREAPTH T RoRoofaE 05 BT, KFHICE
Fig. 16 ffféﬁffjﬁﬁk DBk (I VB TR TR o\ T b & ¥ FRIR L

Comparison of the relations between ring- —0.496 Tz N DORFIDH TS F=h 4

breadth and bulk density of wood (Nishi-
kawa and Kamabuchi). Bix UL,
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Table 12. 4E¥RIE & AR E R o M BB &K
Correlation coefficient between ring-breadth and bulk density.
BERAOBI | B o B | Ewmo Rk | M oBE KRN ® X
Classification of Characteristics of | Correlation Number of
sample tree | Ports of stem annual rings coefficient (7) measurment
E
Dominant trees — 0.304 658
Intermediate tre-es - 0.043 649
T Fic3
Codominant trees — 0.389 448
Stem-formed wood ~ 0.472 970
Crown-formed — 0.411 785
wood
' 1E fr 4E n
& f ® K M & B Norﬁl ainufaﬁ rﬁgs — 0.309 1,32
All sample trees Sti‘;gwir_lg) - ﬁjﬂg,ﬁﬂ]@@;} P
med wood [smmial rings accompar  — 0.053 2
iE 7
F ! Norn'il aﬁnﬁ rﬁgs — 0.49% 854
Stem-formed wood f&iﬂ‘é‘ﬁiﬁiﬂ’g} DI B
Annual rings accompa-| - 0.254 111
nied by resin cells
iE o AR
[= Norn'i] aﬁnujfl rﬁgs — 0.465 456
Crown-forrr;(;iOd ﬁiﬂ'ﬁ'ﬂ]ﬁ@@&;éﬁiﬁ
Annual rings accompa- - 0.334 312
nied by resin cells
CORREEPAFOBE L K HBRTLDB L, FEif 52
480,
W & A B I D BIRRI B A F Tl AR o Bl 2
Vb (4) ofiBE L Lt wlllascize M
- & “
DHERABEOMBICIL (=) oM LBHL, ol g 1 400 %L&g_it
el . \, \
P b % N\, NI N se| 4
FRAOLTLO—ELHAEAZ LI\, LHL, B g % 560 \*-2.\'&!_@ '.z’ i'&"ﬁi;";~\%_,,’os
» 0 -
DAL, EROMERS X 0T b ORAR ORFID T = i 15
nCi, Dhic (=) OHBIAEY LbvL, o) G T RO
o~ L B A% Domnant trees
By BT OMEO L DEREMIC BRTE DM 80— ~o—% B2 Internedate trees -
Bate Dt s BTFHM O ER BRIV Th & o o TR R Gl frees
d 2 2 4 5 am 6
PN S Sl N (IR o i o R o & 3 2 W B
RING -BREADTH
AX DG L 2L CEHLON., ZhboBizFD Fig. 17 AR BRIC B35 EHiIE &

BHREMENE LD TRV DOTC, fERKBEOFER, %o
WAL 43 & OVEIR ORI EIRIG & ARBERE ©
BfRE B,

BHEEROBSR
Comparison of the relations between
ring-breadth and bulk density of
wood at every sample tree group.
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. ) F #2° (@)
g e e
10— ] "‘—41 T ,,M‘("g‘ ) he —o= Normal anoua

q : o . annual rings
L 0= Sten-formel woolfarebuch)| - g o

02 c' ’-"f ‘ ) - . - Am:'ui.:lm Mw%ﬁ cell
g8 -l d - ri i
& — T . 440 ings with resin cells
E 55

320

!
N
-]

BULK-DENCITY .
o ]
? 5 .
=] 'Q
. __[_/._ég
BULK-DENCITY
8 o
8
o

- 28

/L

mm

0 . & L3 ‘nﬂ
F mn RING - BREADTH
\RING - BREADTH Fig. 19 FEROHERXODERKIE & AH
Fig. 18 #F# LB i) 5 EimiA HEE
LABEER Comparison of the relations between
Comparison of the relations between ring-breadth and bulk density of
ring-breadth and bulk density of wood wood classified by the charactristics
at stem-and crown-formed wood. of annual rings.

FF, HERAROREINCHFIg 1T LT L 5, BFAL FRARDOHIRATHCOWVWTIL, chbodh
W RIER R e B kBB AL, HBARBED b OISOV TR IRIE O BRI < £ D
BB EROESHEIZIZIE 360~380 kg/m® D\ EHCEFHL T\ 5, F—OFHmEORE ST
LEARBERITRBAREOL ON EBAROL DL h, RRASWVEEXLDL, HEAEOLDIIZH
B DIIFRIN R & D, FOBIARERThH D, DFC, = OFEGIEL SRBEROBRL T
EREM oMo K BbRBE, Fig.18 KL®TLIK, LThOMHICHWTHIhbDObWERL
b E DA LB I A 5 & DB, il —DIEERIFOFEIHIC $5v) 5 75 B B OV fE I RREA oM
Db DR FHIC K BRTORICKEliZ & DIMRBELL TV B, & DEMIZERAFICOVTH
£ EAETH D, Fig 18 QX RO DIC B A F OB TH & WM Lo TRIREE 1 HY »OHE
Licph, F—oSERiEORHC 317 3 AREE R OFS HEEM O o b o THob D X hoh
A& F1, VEJII'X¥01§MX¥0:< HRT, WTFROMEBIC B\ Th oIk efERx LDL T
%,

¥, EREL, SAREER: OBy EROMR< DI bRBE Fig 19 LTk, E¥
RO 1.5 mmb T OERIEOMIHIC :\ Tk, ABBERS I DERIBIC L L TR AR T
WHAL ZhE D RVERIFORIIC 5\ TIRIER LERC 5\ ChEIEMIEO L 5 ERC SV Th LD
AREEREREOE LI 2 h b b TI2IE 360 kg/md HECER L, = OEROMRRODERITIZL
ALHEDBRI,

2.4.2 FRMEE ABEEE OB

M R &SRB R ORI Table 13 i L4 X5, MBALAVTFRORKSICHE T, 0
Mo (+) ofFFaE Y, chboh\ Pl sBRr LS L2 LD LTV b Z DHIE
BRERARBEOEINCIL +0.155~+0. 429 TH 5% BOWALNOICIIETH T +0.549, BEH T
+0.319, FEEHOMROICIXIER IR T+0. 382, HillEMILOL 2EH/TH0.112THY, IHKK, BO
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Table 13. MM B L AREER OMHBEEK

Corralation coefficient between summer wood percentage and bulk deusity.

fERAROBY | B © B & | FWo MK | M BEKE | W T K

Classification of Characteristics of | Correlation Number of
sample tree | Parts of stem annual rings coefficient (y) measurment
B Kk B )
Dominant trees -+ 0.236 658
B B R OB
Intermediate trees + 0. 156 649
T B K ® .
Codominant trees + 0.429 448
] T M
Stem-formed wood + 0.549 970
B 5 M
Crown-formed + 0.319 785
wood
& 5 R K | HEHIEEM |t ST R + 0.382 1,310

Normal annual rings
Stem-and crown- g

g MR & 5 FEim
All sample trees formed wood Annoal finge oecorm: + o112 a3
nied by resin cells

E#%&fﬁm + 0.540

Normal annual rings

BIEMIRD 55 Fin
Annual jrings accompa- -+ 0.056 111
nied by resin cells

T 854
Stem-formed wood|

- IE¥ 7t F ik
éﬁ %l‘:ﬁ ? Normal annuﬁr rings + 0.324 456
rown-tortetd | HIERID S 5 i
Annual rings accompa-| -+ 0.19 312
nied by resin cells

K9 m?

WAL e FEimotER & oBRE A 480

EHRIRTIDIHT, FHIC o =
P
B BIEF feF € +0.540, Eg 2
) S Moot @ 8
BETHC 313 B R8IE M & B 4 g g & - 9.
T+ 0.056, WM IS g;m_gT .....
[is)
EXIcER T 40.324, &g 3 159 | —o— L EAB Dominant trees
320|

- A I —o— A Intermelate trees
8o BERmTIE +0.1967TC, = L J e TRAE Colomnant frecs
nbH @%ﬁ]@fi?ﬁ"@bi&?ﬁﬂi& 0 5 10 5 " 20 o 25i 30 35 40 % 45
5 b DA foh L HIBT R L PERCENTAGE OF SUMMERWOOD

o Fig.20 #HRAAKOBIIC KT HUEREBREBEK
LTwbZelkicd, Comparison of the relations between summerwood
CRESBPEAFDBEEL < BN percentage and bulk density of wood in every

sample tree group.
ThBE, Z OMBBRIIENA
FRENTE, ZoOERAKRDBIIC (+) 13 (=) ofFEE e b, LFLL—~FEDMEAY LD i
DDLU T BRBOBRRL VE—NTHY, T, ZNb DLW IEOHIMRE AR TH O KT
BRI DZ &, ZoOMpEROS O E U TR FEETHO, OFIC, KR Fo—EfRiFcow
THLDEBREBEROVLHEL OBRE A bRTLBE, T, ERABOBIICIIFig 20 LT X
510, [F— DKM ROWRIC OV T H & DAKBRBEROFHER FEARD S 0 LEARL hohic
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a5 - . PORE it Lb L, AR
tgw Db DL NS D EEFEE T E
o #®
i | T DI BEL T D, B
1
5 R R120% L F ORHIC 31 Tt
o % - A
e — :;@gmme) DERBEROLE(IL BB & b
et T S el s ) BELT/NE <, 1348 360 kg/m? i
2 e o 3 (R0
T lenfomed wod Garachy) e .
e men—furm]vml(muh:h) BcEBL B0 L hR
205 5 76 5 20 25 LI yi F MM RO S\ TR FD

i X
PERCENTAGE OF SUMMERWOOD
. " Su 75 B T Bk SR L LT
Fig.21 5 FH & BRHIC 3505 SkbISR & ARSI ABHLEI MR Lo
Comparison of the relations between summer- ML T BeE e, Z DR #HD
wood percentage and bulk density of wood WAL~ h b & Fig 21 L
H — . (.

in stem-and crown-formed wood.
TIo WThoMEiicisvC

Kg/m*
440 N -
| a2l , b D DBV RSB AL
B 93
E 00— RAE DL, FH—ORM RO
(&)
&= PHIZ DT & & IS BB R R
! 360'_'&;*—‘?,;—0— = P
Se | &7 % B OME D b DT <
@ L% L)
320 o Jorm am e BRTAELIE DT By & O
e
L L L = 2‘; : {0 s —, Fig. 21 T (Xl D7 dic % i~
+ #t - d . e s
PERCENTAGE. OF SUMMERWOOD F OB & B O~
Fig. 22 FROER~NDOOKMR & AREE b &b R ARBER M
Comparison of the relations between summerwood b i
percentage and bulk density of wood classified by the FREH 1R HOFEELAN, o
characteristics of annual rings. OFREHLD & DICDNT, [F—D

MM BRI HEBBEERORE SRMEM OMBE O L 0s B FHIC < b TohRieKkE L, £, Al
AFREMAFIZL BT TOWTROMEPIZ B TH oRIEPRPRE i LD LT,

¥, MR ARBERE OBMREY EHROMRNDIC < BT Fig. 22 @ L List, ¥ A FiRic
DT, BB EAI20% LUT ORI C1Ic O A RBEEELIE 360 kg/m? (SLICERN L, M E1RH
L OREVEHTORI NS OHWRIILHAMKIERN S bbb TV 5, e LT o
BEEICOVTIE, W RO BRI 36\ T FOBRBEERIL 360 kg/m? HIBICEE L TV 5iC
TER

T DX I FiRE S L OB R AR BB OB 1 HY ORRLBITT S L, BROBTH LEE
Motif~oicit, chbobuWZoEikohe—EDRHEX LD LTVHZ ik h, T, FiRig
L AR ORI DU T b & B IS REE R OFHIEOZILLE OMELE b, EhEROMH~<D
KWHEDLWERY LDTE, ZHILBRT, FA—OMic st 5iE~ODERITI L AH 7L H/
&L, 0L ) BRORSHHMBESEOSGEE L THELMLERE b Dt LD LT,

3. ¥ 3

B1IRCOEH T, AFMICOVTLOMEDORE L HEMED T it T 5D, VWb b,



AXOME (GE2#H) On &) — 133 —

P AF & UCh b AT 2 B ERLPE) [ #h DI E RN & 7o B A ik i b, 10RO ERZ 2 b
HEOXRE Lic,

B oHE WEHEOEITO Hkfic &, TTE 1 HOBIAFICOV T2 b DL R
ThH, —HOBEDOKERN O, MOERIR OV, ARMEROKE ZL RO O ORHEKS X
CLERR L SRR DR SRR L,

Fro, ERRKOBOMBALRDDKI; & FElOIBUNMARC X DL E BTy, ZhHL DKM LD
MAENSRBOER Y HE LT L, Thb ORGP EMOTiEE LTHO-BEEHRIT L1

ZOPFREAB  D ISR E BT, KOs &) Ch7T,

BTHEBEM

(1) HHERAKRTE (HH35~45F) #FHLC b P oM BUTA Bt o 63.0%0, Kl TH1236.82 T2
D, ORI Y BEERMAF (HRSIE) Offfe < HCRFE LV (Table 3),

@ HTHORES (BHEICIOCT IR KRGO LRARBHCKE < BIEM O A STFMARE
k& HeoC\ % (Table 3),

@) AT LM & FEHM T TR &, JEMMOBRIIBIRK S AN E 0, K
k259 CL D kil (M BEOM25%) LTV B, SISV LT MEHik OB iinf 104 &
BobLIRCED, BIORINE & bicERERCRNL <\ -5 (Fig. 1),

@) fEfidE, FEMIH OBIRE B AF & BRTHD & DRIV AF 20 TR b 10~15E 221
Hueas, f4FEoRcCla e A LEEL TV 5 (Fig. 2),

6) ECFM R HER S DRI R EROBIE S e < (88.0%),  HlEHIRE O 5 B AR O M 2 0
<V (11.4%)0 TR BT, BIREM & B3 2 4 ClLILH fe R OMIE 20 { (58.1%),
HIE AR & 2 SR DRI 20 e (39.7%) TeD T B L, S OLTFROMITICIsVTY,
IEF I SR OB A s BIEMIC 38V IR ML & 2 R DB 23T 2 F 12 < BRThle H U<
U DN EIN Cdr ot (Table 4)

FIRER O

(6) 4R i i o> B U0k LSEARNYE 2.8 mm, pAR: 2.8 mm, FEAM: 2.2mm, Sy 2.6 mmT
5, MMEORWVE, ERARGZ, FEKRR9%, FTEARN22%, Y419% Cé-of: (Table 5,
Table 7),

(0 BTHC SV CTRERIEL 2.5 mmE 8 b ODIRBEM e/ BRI IV TXERIF
1 2.5mm X DK\ b DDBELTC A, FOERFEHREERABYTE LT ETFHoMET 1.8
mm, WM OB C 3.6 mm Ch,ot: (Fig 4, Table 6),

® EFMIC BB R R15% £ ) KE VS ODBE TN, BEM TR EL15% L H /)
SV OOBEERI D DRV I BURARIEL L LT BTH ORI €23%, B oE<
12% Tt (Fig. 7, Table 8), ‘

(9 IEEKLERTIE, FOEREMN 2.5~3.0mm L hR ¥, HHMEMNISS L DRIV DOHEH
feh s BIEMILO S 2 EMCit, FOERIRN 2.5~3.0 mm L h[E<, BEMEI15% L Do
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DY D e & OAERIE & BT RO HBLORIEIIAL F M & SR M $51F 5 ARIRIE & Bb) Koo d
Bl Bl L <% (Fig. 5, Fig. 8),

00 4R & RO RICBOEBIRY 7B & 9 B (SBURTRORHLI O oIc & B B3y 1
% £ DI BTV, BIRMILD S HTRAER L FIRIC < B CR— DA IR ORI -2 L 7ok
MERDLRANS LD Tas D, & OFUIAREN A+ DIFA & MBI T 0o NURBIEHIILD % 5 i
T DN IBM R 2D DR DIIEERY Thofe D\ LG B AR OV I98M R i
MAFC B CRBI AL B Dfch e Z L ie L Db o & ssb bt 5 (Fig. 9, Fig10, Fig11)o

BREEHOHH

W) AR OB M SRAREORIING < % &y TS 380 hglm® L b &yl
@%@@LJAH;c@w&btm<,Lﬂka%L%w@%®mTﬁimkc®w e I
Kﬂ@%&m:@b?ﬂ@%wmkbf%L@ﬁﬂt?@*ﬁ@$@%ﬁ@%&D&ﬁ%%ﬁbfvéo
o BB SUHEE Y & BRI ERIARHET 346 kg/m® 34 kg/m?, wRIGAKLEC 366 kg/m® & 47
kglm®, FRIARLEC 308 kg/m® & 5Tkglm?, FHEFARWATI L C 367hg/m® & 51 kgm® Th% (Fig.
13, Table 9),

(12 ARUEER O S AT, WEM O S X CHEIROMR< DI E LD TEBILTE D,

BRI A 307 L e e DRIk T4 362ke/m?, M 373 keglm®, B2 -Th oM
T hB1kgImME Thhotc, Fies SBROMRNDI D & B AT RO FHTT & B LT 1A
W C 368 kgm?® & 49 kg/m®, S0 5 B4R CLL 359 kglm® & 51 kglm® C ot (Table 11, Fig. 14,
Fig. 15),

13 FOgsDBEBEIEHOMIE - FROERAC OV T i VHMETC, BllAFichedbhi

2 I DR B % il S s L AR B BB ORI fe 40 BRI A & B ie ot 0
BB O BANC OV ORI Lo T/ DRI b D b boteds, T OBIMb RIREMN L T T
VO T 5 2 2 ilie SEEClhore (Fig. 12— (1 ~10)),

SERER & OB ENOME
08 ARiRIG e ARSI R, B SR SRR R O BRI LA REDE R, B OMEL D, EIROMIR

oxxa:haém&ﬁb@t%ﬂ@mwf,mﬁmomfmomm<—),&%KOMT@(+)@W
Bd%& L L7 (Table 13, Table 14),

05 eHil & EERRORER D ARBIRA OB OREAINC 1~ 0. 043~ 0.389, b=k 5 B el
DRIBHRHIE+ 0. 156~+ 0. 420 Ch B2ty & OB SHBARNE 5 L T L 0RO~ KA L
CoB Ly BEFM OISOV IR OFBIRENE —0. 472, 5 OMIBIREIE+0.549C, 30K 7k

DRPNC AT S L D Fhbindg Yo muAiBIR L Lice £l BFH oM CIER Afmc oV Ch
EDTHIBIRBIRIH CIL 0. 486, BHCH +0.50 T ), IOl EIOMR~ODflAE R
FoxTenCo SERINE L ARREROBIRICoUCIL, & ORTFHIC 1613 B ER 1RO b 02385 fedns
HIBTA Bofc s RRBE 3R & 25 B B D BRI O\ CHLRIR I O 3 B 424t b 200 K F M o & s
b 7o HIE 4 Lab L7c (Table 13, Table 14),
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16 hoDHEEBEAY & < BB E SRR OMBREIILT L —~Eoftsa L o
leu i, WRoRELe FiROMR~ DIk, FIEE FREEROBIR Clokc (=), KR A G
EHOBR TR (+) B4 L L,

17 AEFRIN L BB ER OIS L OBIRERABEORBIC AL Ly EREARRE TREARMO b ¢k
B DS WIICIBE UL BRI AR L D BT oY PIEAREO b o CIMERIR R < €
DEFEIEROFIGIIL 360~380kglm® DHWRIEEFL T, THIEMAF OV TLBACH
Bk 4 Y Ch o, Eio, A—DERIEORMITC OV TH G L BB ERE TEARD § 05 1
FBABEO S DL D AEFicflir Ld L, FEAREDS DXL OBFEPRIG/ESR & D ienbELL T
D% DEAERAF DG & L [ Ch ot (Fig. 17),

(8 ke FH & BIEM MR~ b & DRI ARBENR OIS EI s BRE Las L, [
— DIERRIEOMIC OV TR U IS BRI 5105 b o FA 0 b e { bRTohie k
&L hbbivensb (Fig 18),

19 TEWARER CHL, FEMIEAEY L omm X 08 3R CIRRINE & A BHEN & by I LA
Bt A e BB RL R, ZLE D IKRVERIECH, FfoMRicande b, £ ORFEIERL 340~
380 kglmP D o\ T AT L C 1 )y FA—OFRIRC 513 2 FEMOMRN DL LIS & L Cry (Fig.
19,

Q) B EARI2026 2 1 ORI CVL, FHERAARRE L bRME L ARE R OB EF IS LI
BAER%E Lada% KM 0302026 LU T CRBBE L oM Ko e b b, ehZhing—
BELAAA Lo LTV %o [M— OB KO 3513 5 BR0S ISR 0 VI L FREARTED b 058 LEARE
L0y DRICKEfEE LD L, (EAREED b Oz b og gtz & >\ % (Fig 20),

@) BT EEY oMo & TR e B ER VIS ER PR Rz R A Bt
LD L, [[l—DHMEORIMC sV 2 ABEERIIBEM D b OB FH Db o < bRC DR
DREfeflin LBL, ZofffbsEMAF0Ba s @R thot (Fig.21),

0 MR E ARBER OBIRY ER ORI 2 5 & §920% 1 F DRk RO BB CIRIER fe el &
TR B BEEOVFTHUC BT h, £ OERURIERIIBM BOL(LIC v BT, 121E 340~380
kgIm3D 5\ AL L CIs Dy Z OOV DZERITE F HvCiol, LsL, EREROK
MR I20% PL_EOREDICDUCR BRM SR E AR L Db\ I BIR A A L B HRTL B
(Fig. 22),

0 ENRIG & ABUHEERL X ICHRM R & ARUEER OBIRICIL, Bl PO AF & b X O T &6
W OM D) D DERNL BN TV 5D, I BT, AR~k ohb
DIERDOERFI L AN DS, C0EMbE 20k ) KRORSIMESFOHKE LThD
TEkitds & B2 CHot (Fig. 18, Fig. 21),

poa 3

D Infls F:AFOME GY1H) S0k A, WP, 125, (1960), p.95~119
2) AN T HARE L BNV B RR L U CORAFEMOARDSE (552 ) 76)Ieb), M
134, (1961), p.59~114
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On the Wood Quality of Sugi (Report 2)

Sugi (Cryptomeria japonica D. DON) grown at Nishikawa district.

Takeshi Karo

(Résumé)

Following the former work, 10 sample Cryptomeria trees for this investigation were selected
at a timber stand 35~45 years of age grown in Nishikawa district, Saitama Prefecture in which
is a famous private forest in Japan. In this paper is described the result of the observations
made on visuai characteristics such as ring-breadth, percentage of summerwood, variation of
bulk density, and its distribution in the stem of sample trees, as compared with the infomation

given in the former report. The result of this study is as follows :
Stem- and crown-formed wood

(1) The volumetric peréentage of the stem-formed wood is 63.0% and that of crown-formed
wood 36.8% to the averaged stem volume of sample trees. The values of these volumetric per-
centages are approximately similar to those of sample trees grown at Kamabuchi and described
in the former report (Table 3).

(2) The volumetric percentage of the stem-formed wood is biggest at the dominant sample
trees, and that of crown-formed wood at the codominant (Table 3).

(3) Among the stem-formed wood, the stem parts with dead knot portion began to be pro-
duced at about 5 years of age and appear to have been at their maximum value when about 25
years of age. On the other hand, the stem parts with clear wood free from knots began to be
produced at about 10 years of age and increased proportionally to tree ages (Fig. 1).

@) Both the stem-formed clear wood and that with dead knot portion in this district were
produced at 10~15 years younger than those in Kamabuchi, but the values of volumetric
percentages of these parts in both districts were apparently almost similar at 45 years of age of
the sample trees (Fig. 2).

(5) The normal annual rings are very frequent on the stem-formed wood (the value of fre-
quencies on normal annual rings is 88.0%), and the rings accompanied by resin cells are less
frequent on this part (the value of frequencies on rings with resin cells is 11.4%).

On the other hand, the normal annual rings are rather rare on the crown-formed wood (the
value of frequencies is 58.1%) and the rings with resin cells are frequent on this part (the
value of frequencies is 39.7%). Thus in both parts of stem-and crown-formed wood the normal
annual rings are always frequent, but the rings accompanied by resin cells on the crown-formed

wood are rather less frequent than those of sample trees in Kamabuchi district.
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Characteristics of annual rings

(6) The arithmetical mean values of ring-breadth and percentage of summerwood are res-
pectively 2.8 mm and 16% on the dominant trees, 2.8mm and 19% on the intermediate, 2.2
mm and 22% on the codominant and averaged 2.6mm and 19% on all sample trees (Table 5,
7; Fig. 3, 6).

(7) As compared with the values of frequencies on the ring-breadth 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 2.5mm and the percentage of summerwood is more than 15%; such
high values appear on the crown-formed wood in cases in which the ring-breadth is more
than 2.5mm and the percentage of summerwood is less than 15% (Fig. 4.7).

(8) The arithmetical mean values of ring-breadth and the percentage of summerwood are
respectively 1.8 mm and 23% on stem-formed wood but they are 3.6mm and 12% on crown-
formed wood (Table 6, 8).

(9) As compared with the values of frequencies on the ring-breadth and percentage of sum-
merwood between normal annual rings and rings accompanied by resin cells, the high values of
these frequencies appear in normal annual rings in cases in which the ring-breadth is less than
2.5~3.0mm and the percentage of summerwood is more than 15%, and on the contrary, such
high values appear in rings accompanied by resin cells in cases in which the ring-breadth is
more than 2.5~3.0mm and the percentage of summerwood is less than 15%. The frequency
curves of ring-breadth and percentege of summerwood between normal rings and rings accom-
panied by resin cells are also similar to those between stem- and crown-formed wood.

() The relations between ring-breadth and percentage of summerwood are generally in in-
verse proportion, and their differences among tree groups and parts of stem are indistinct, but
the percentage of summerwood in normal annual rings indicate comparatively higher values than
those of rings accompanied by resin cells at the same range of ring-breadth (Fig. 9, 10, 11). This
tendency is different from the result obtained on the sample trees at Kamabuchi described in
the former report. It is considered that the values of averaged percentage of summerwood in
rings accompanied by resin cells are almost similar among these two districts, but the values
in normal annual rings obtained at Nishikawa are apparently high as compared with those in

Kamabuchi.

Characteristic appearance of bulk density

() As compared with the values of frequencies on bulk density among the sample tree
groups, the high values appear on dominant trees where the bulk density ranges are RZL
380 kg/m?, and on codominant trees where the bulk density ranges are R 380kg/m®. The
arithmetical mean values and standard deviation of bulk density are respectively 346 kg/m® and

34 kg/m® on the dominant trees, 366kg/m® and 47 kg/m® on the intermediate, 398 kg/m® and 57
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kg/m® on the codominant, and averaged 367 kg/m3 51kg/m® on all sample trees (Table 9).

(9 In the frequency curves of bulk density, there are no considerable differences between
stem- and crown-formed wood, and also between normal annual rings and rings accompanied
by resin cells (Fig. 14, 15). The arithmetical mean values of bulk density are 362kg/m?® in
stem-formed wood and 373 kg/m® in crown-formed wood, and the values of standard deviation
are 51kg/m® in both parts of stem (Table 10). The arithmetical mean values and standard
deviation are respectively 368kg/m® and 49 kg/m® in normal annual rings and 359 kg/m® and
51kg/m? in rihgs sccompanied by resin cells (Table 11).

(9 As shown in Fig. 12, there are no patterns for boundary distribution of bulk density
against the border line of stm- and crown-fomed wood. And yet we could not analyze the patterns
in relation to the growing conditions of sample trees, ' though they have some distinctive indivi-

duality among the sample tree groups.
Relation between the construction of annual rings and bulk density of wood

(9 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 always
positive when the specimens are classified by the groups of sample trees, the part of stem,
and the characteristics of annual rings.

(5) The correlation coefficient (y) between the ring-breadth and the bulk density is —0.043
~—0,389, and the coefficient between the percentage of summerwood and the bulk density is
+0. 156~+40.499 when the specimens are classified by the groups of sample trees, but in stem-
formed wood the former coefficient is —0.472 and the latter is +40.549 when the specimens
are classified by the parts of stem. And then, in all combinations of these classiffcation, the
coefficient () between ring-breadth and the bulk density shows the highest value ( —0.496) in
the normal annual rings of stem-formed wood, but the coefficient (7) between the percentage
of summerwood and the bulk density is +0.540 in the normal rings of stem-formed wood,
which is' rather less than the value (+40.549) of the coefficient in total rings of stem-formed
wood.

1 As compared with the result of the former report, these correlations are negative or
‘positive value in the classification of sample tree groups, but these are always negative with
ring-breadth and positive with percentage of summerwood when the specimens are classified by
the stem parts or the characteristics of annual rings.

(7 The average bulk density is nearly inverse proportional to the ring-breadth on the
dominant and codominant groups of sample trees, but on the intermediate groups it varies
irregularly in the range of bulk density R=360~380%g/m* without relation to the values of
ring-breadth. And the less increment the groups of sample trees have, the higher the values

of bulk density in the same range of ring-breadth.
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19 When the specimens are classified by the parts of stems, the average values of bulk
density are related inversely to those of the ring-breadth. In this case, the values of bulk
density in crown-formed wood are higher at the same ranges of ring-breadth than those in
stem-formed wood (Fig. 21).

(19 In normal annual rings, the bulk density is inverse proportional to the ring-breadth at
the renge where it is less than 1.5mm but in the range where it ts more than 1.5mm the
average values of bulk density indicate the variations of R=340~380%g/m® in respect to both
normal annual rings and rings accompanied by resin cells. In this range of ring-breadth, the
variations of bulk density among the characteristics of annual rings are neglegibly small (Fig.
19).

@ In all groups of sample trees, the average values of bulk density increase slightly with
further increase in summerwood percentage at the region where it is more than about 20%, but
where it is less than about 20%, the average values of bulk density are rather stable without
reference to those of percentage of summerwood. And the less increment the groups of sample
trees have, the higher the values of bulk density in the same range of the percentage of
summerwood (Fig. 20).

@) When the specimens are classified by the wood parts, the bulk density is related direc-
tly to the percentage of summerwood, and the average values of bulk density in every range of
summerwood percentage are higher in crown-formed wood than those in stem-formed wood.
These tendencies are in keeping with the former result (Fig. 21).

@ In the range where the summerwood percentage is less than about 20%, the average
values of bulk density classified by the characteristics of annual rings indicate the variations of
bulk density R=340~380 kg/m? without reference to those of summerwood percentage, but in
the region where it is more than about 20%, a proportional relation between bulk density and
summerwood percentage is only seen in normal annual rings.

@ As compared with the result of the former report, it has become evident that the
relations between bulk density and ring-breadth or snmmerwood percentage shows remarkable
differences in every stem- and crown-formed wood sampled at both Nishikawa and Kamabuchi
districts, but these differences become comparatively small at the definite part of stem (Fig.

18, 2D).



