A F iR I O B IMAEE E MME OB (D

A9F, ThN, T7AV~=T77HhY
BIUe) FIZonWT

oA B B BB FRKE

Relationship between the Anatomical Features and
the Wood Quality among the Sugi Cultivars. (3)

On cv. Iwao, cv. Akaba, cv. Aoshimaarakawa and cv. Hinode.
Masasuke SHIBUYA and Kenjiro FUJISAKI

Summary . The previous reports dealt with the relationship between the anatomical

features and the mechanical properties of eight cultivars of Sugi (Cryptomeria japonica D.

Don), and some interesting results were obtained. Furthermore the other cultivars, cv. Iwao,

cv. Akaba, cv. Aoshimaarakawa and cv. Hinode, wich were also established in the Kyushu

district by cuttings, were chosen as the test cultivars to determine the relationship between

the anatomical features and the mechanical properties.

Results obtained could summarized as follows.

1) The tracheid length of cv. Hinode, the triploid cultivar, was longer than that of the
other three cultivars.

2) The microfibril angle (MFA) of cv. Hinode and cv. Iwao was smoller than that of
other tow cultivars.

3) The percentage of late wood of cv. Hinode was smallest in the four cultivars. There
was an exponential relation between the percentage of late wood and the annual ring
width.

4) It was found that the coefficient of correlations between the modulus of elasticity in
bending (MOE) and the work to maximum load in the static bending test was

significantly negative.
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1. L & ([

Bl 2 T, AMBHOAFEARRLE 8 REOHEAWT, BBRARKOMEBELELHED
BIfRZ DLW THRE X 7, &1, 372074 T AEA (MFA) X, BEARE (MOR) &
M AESHEL, T Y v 7REHTEEAEEOMCIERNTRD 50, ADHBELD
5, ZfEHERETHDH Y S ALVDOETEN ED TRL, HIHE 1 FiHEOREETRIL, il
DREEDOZTHIVIEBCREVWZ ENBDOLABZERHRE L, ZOBKRTHBECL, AXRE
DHBRMELYMBENT, 41 74, 7HA, 7TAVRTSAVE IO/ FD 4 BECOWT,
BHATEANT, #il" 2 LA CERFET, HOMBEENEE L DEN B OB EY
WDOWTKRE 2T - 72,

2. MEBIUERAE

2—1 # ® XK

HRAKL, AFREFMHECRBRO DI, BRARELTHBERERCBRSGFCHER S H
TRl —AFHREH S, FHREERCEVEENSAY 1 X3TOE0, BREIFES Atk b
L, EREANTHSBERER I i, $ERPME, HEE 1~ 2.2 (m) OBBBLLLED, £
Rt Uiz, Table 1 RT3 ICHEARIZTNTESART, BBRAKIEO KIS 13 KB
BB T530EBbbhs,

Table 1. Data for sample trees.

Diameter at breast
Cultivar Tree height
height (cm) (m)
Iwao 10.3 9.2
Akaba 10.5 10.3
Aoshimaarakawa 11.5 . 10.2
Hinode 11.1 9.9

—150—



2—2 HE, RETR&LUV'IVZO747VILER (MFA) ORIE

B 2 TRRIFEECRE - T, FHAKROHESR 1. 4dmOBAI2 S, EEH 3cnd M %
FhiEth, ZoMENSEETHERMEER (B3 1lm) 2RETHHL, SN RHCH
Dy o CEGINC LR T ANCIER 1 mOBRA N e Lz, ¥, I 27r7 4 70 A EANSE
A7 Ry 213, 8 HARBCET T 1 DK E JICHE Ui MK R - 7o, BKILAAE
DDY, £7 vy Z7ORERHEMAS I 7w t — ATHETDFZH30KED, MFAOHIEZHE L,
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FHERARDOH EE100—136, 143—178, 185—220ecmD oo HAR A 2 X 2em, £ I35cmD
RBAETEBREFL MEote, HFRERIL, At vERERBEY > TA V28 THR
EhHEHFR T o7, 7ok, ABRBFOSGAKRIZ, WThoRBHF$10.5%+ 1 X OHACH -
P

3. MR LEE

3—1 &£RE
HRAARKOH ESE 1.4mn 5,
B 3cmOABEEXEIVED,
MEOERL IOERTADE
RIEEREE 1,/20mD / FA T
FHE D, HD 4 HADHE 4or
EXFHLIfEYD-T, Th
FhofFEHolge L, Fig.l
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BRIE ¥ IR & DBtk %
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bbh T, Fig. 1. Curves of the radial growth in stem.
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Fig. 2 . The relationship between the cambial age and
specific gravity of late wood and early wood.

3—3 REE®ER

Fig. 312, {REEE L0 > DERER I OHRES L OBFRE R L, Kb, EREL LK
EEEOLEE & — 13, EACIEAE 2 TRATEREA LT, 1ERNTE, MFECH
RENICEMBCET 5 BMTOREEDORINRDIEL, TORBECHE L, FHBIIA
WEBAL, FRPRT, FREIRL b L, BB TEOERAOR IRV IETRICE L,
WHRES N EL L REEEDEL Ko, LML, &7 FOEWERBOLEERKNHNT, REETR
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Table 2. The mean and standard deviation determined by the anatomical and
mechanical measurements. ¢’

Specific gravity Static bending test (3°
. Annual® Percent® | Tracheid
Cultivar ring width | late wood length MFA Early Late MOR “ |MOE ® n‘?;gzklot;d
() %) () wood wood (kg cif) | (x10ke/cih) (kg » m)
_ 1.61 29.15 0.219 0.432 426 41 0.867
Iwao 5.3 9.12 - -
(0.4 (3.21) (0.060) (0.048) (30.3) (9.63) (0.363)
_ 1.47 34.09 0.273 0.527 516 40 1.682
Akaba 4.4 9.85
(0.35) (4.53) (0.078) (0.082) (33.7) (3.62) (0.606)
Aoshima— 57 e 1.537 36.19 0.249 0.496 462 43 1.074
3. .
arakawa 0.44) (8.09) (0.045) €0.073) (48.9) (5.80) (0.506)
y _ _ 1.87 30.36 0.232 0.436 437 41 0.973
Hinode 5.7 5.9
€0.37) (5.67) (0.050) (0.053) (41.2) (9.06) (0.498)

Note (1) Upper figures and parethesized lower figures are the mean and standard
deviation, respectively.
(2) Mean values at 2.2m stem level.
(3) Dimension of test specimen : 2 (T) X2 (R) X28 (span) (cm)
(4) Modulus of rupture
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Fig. 3. Variation of tracheid length from pith to outermost ring.

Simbols :

tracheid length of late wood. © =tracheid length of early wood.
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3.0F

Hinode

Iwao

Aoshimaarakawa

2.0F

(om)

Tracheid length
)

Hinode Y =1.85610g X +0.842

B Iwao Y =1.52010g % +0.822

R Aoshimaarakawa Y =1.465l0gX +0.790

i Akaba Y =1.16010g X +0.843
1 1 1 1 1 1 1 L 1 1 1 1 1
1 2 3 4 5 6 7 8 g 10 11 12 13

Cambial age
Fig. 4 . Regression curves of four cultivars.
Applied equation : Y=a-logX+b
(Y =tracheid length, X=cambial age)
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Fig.5 . Variation of the MFA from pith to outermost ring.

Distance from pith

MFA of early wood.

MFA of late wood. ©

Simbols :

o0—o
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Cambial age

Fig. 6 . Variation of the MFA from pith to outermost ring.

Each plot indicates the mean MFA in each growth ring.
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3—5 HpM=R

Fig. 712, BpH=R L ERIFBOBGBTT 2 » + Lic, a5, FEiREAAV &M RIZELS, Fi
B AR & 72 BT hE » THRMERIZ, $REIRICE < i AR R bW, &REOFHM R
Table 2 127K Uiz, FHBHEOZBRTOEYBRF L ZH, b/ FiXMo 3 HfE X h Bt
AN NZ & hbd o i,

B o
2 o
©
S loe & Y=16.53 6 0%

Percentage of late wood

Annual ring width

Fig. 7. Relationship between percentage of late wood and annual ring width.
Simbols : O=Iwao, @=Akaba, ©&=Aoshimaarakawa, (D=Hinode
Applid equation : Y=a-e* (Y : percentage of late wood, X : annual ring width)
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Iwao 2 Iwao 3

E=54 W=0.65 E=43 W=0.69 E=30 W=1.29

Akaba 1 Akaba 2

E=45 W=0.71 E=43 W=1.21 E=39 W=2.19

Aoshimaarakawa 1 Aoshimaarakawa 2 Aoshimaarakawa 3

E=51 W=1.22 E=44 W=1.92 E=35 W=2.20

Hinode 2 Hinode 3
100 _ 00 __ ___
' L
0 ] ~ o ] 2 3
E=57 W=0.71 E=40 W=1.02' E=21 W=2.20

Fig. 8 . Load—deflection curves obtained by static bending tests.
The dimension of test specimen was 2 (T)X2 (R)X28 (span) (cm).
Ordnate : load (Kg), Abscissa : diflection (cm).

1,2 and 3 indicate the outer region, intermediate region and core of the stem

respectively.
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