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Studies on the Wood properties of Yanase-Sugi
(Cryptomeria japonica D, DON. Grown in
Yanase District in Kochi Prefecture, ) |

On the construction of the annual rings and specific gravity.

Shinji Fusiwara and Yoshio Nakavama
Laboratory of Wood Science and Technology, Faculty of Agriculture

Abstract : This paper deals with the rerationship between the construction of annual rings and
specific gravity of Yanase-Sugi. Specific gravity was measured by Soft X-ray and microdensitometer.
From the results of this study the following conclusions may be drawn:

1) Specific gravity is much higher for the core wood than for the out wood, decreases gradually
to around the 5th—10th ring, and then remains constant. The cause of higher specific gravity of
the core wood is that cell size of the core wood is smaller than that of the out wood.

2) The relationship between number of cell per unit length (1 mm) and specific gravity was
represented by.a linear regression, and the influence of width of annual ring or percentage of late
wood on specific gravity was expressed by number of cell per unit length.

3) Specific gravity increases gradually from the base to apex, because number of cell per unit
length increases from the base to apex.

. 4) Specific gravity is in inverse proportion to the annual ring width at the range of annual ring
width where it is less than 3 mm, but where it is more than 3 mm, specific gravity remains
constant, :

5) Yanase-Sugi is frequently interrupted to grow in young a8e, so it takes long time to attain
adult wood at lower trunk.
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Table 1. Sample trees

Tree Height :
Sample trees No. above t?e \ground : ?ilgrgnber of annual Ragc“g
m,
Al 4.0 100 29.4
A2 8.0 82 24.0
A A3 12.0 70 19.7
Ad 16.0 58 15.2
AS 20.0 46 9.3
B! 1.2 42 11.9
B B 2 32 . 38 10.3
B3 5.2 32 2.0
Ca 2.0 27 15.8
C
Cb 2.0 217 10.9
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Fig. 1 Variation of specific gravity and number of cell per unit length (1 mm)
with ring number from pith. o :
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Fig. 2 Variation of specific gravity and number of cell per unit length (1 mm)
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Fig. 3 Variation of specific gravity and number of cell per unit length (1 mm)
with ring number from pith.
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Tadle 2. Average annual ring width, average specific gravity, average
number of cell per unit length and average percent of late wood of
. sample trees.

Averagg k';mnual Average specific Average number of Average percent
ring widt
(mm) gravity cell per unit length | of late wood(%)
Al 3.2 0.25 28.2 8.2
A2 2.9 0.34 32.2 8.1
Al 2.6 0.31 34.5 9.8
A 2.6 0.40 36.6 - 9.9
AS 1.9 0.43 41.0 10.0
B 1 2.7 0.32 : 33.4 14.0
B2 .3 0. 33 34.2 14.0
B3 2.5 0.35 35.0 ) 14.0
Ca 6.2 0.29 30.7 7.4
Cb 3.9 0.31 32.8 10.3

AL E H14.0% & 18 -7,

ZFEFIZ—RICEHRAUN S RBICHT 2 B B3NS NVEEDN TS, ASY RBEHORE
DENFREEOLEDOMICES, D D EMORLEOTHIERLEKDOHEDCTHE L —KLT
DB ERRTWVB, XRR” SEBEMOBHBERCH L TEMEREERO R/ SE
HEZRLTWELEHMELTVE, 22T, BHERLLELOBEFKEER~/ D)t Table 3 TH 5,

Table 3. Relationship between percent of late wood (x) and
specific gravity (y).

Linear Regression 88;%3;‘&“
Al y = 0.00272x + 0.226 r = 0.246
A2 y = 0.00173x + 0.320 r = 0.09
A3 y = 0.00357x + 0.283 r = 0.166
A4 y = 0.00173x + 0. 389 r = 0.162
AS y = 0.00599x + 0. 365 r = 0.360
B 1 y = 0.00394x + 0.272 r = 0.561
B 2 y = 0.00639x + 0.243 r = 0.622
B 3 y = 0.00721x + 0.253 r = 0.715
Ca y = 0.00087x + 0.286 | r = 0.080
Cb y=—0.00012x + 0.311 r=—0.041
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Fig. 4 Relationship between percent of late wood and specific gravity.

Table 4. Relationship between number ;;f qell of early wood per unit
length (z) and specific gravity (y).

Linear Regression Sgggggggl
Al y = 0.0090x + 0.022 r = 0.614
A2 y = 0.0077x + 0.115 r = 0.776
A3l y = 0.0123x — 0.053 r = {.666
A4 y = 0.003ix + 0.304 r = (.36l
AS y = 0.0103x + 0.051 r = {.740
B 1 y = 0.0051x + 0.187 r = 0.563
B2 y = —0.0021x + 0. 392 r = —0.106
B3 y = 0.0049x + 0.209 r = 0.411
Ca y = 0.0075x + 0.082 r = 0.780
Cb y = (.0148x — 0.101 r = 0.439
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EREDBEF—ERENBCEET B0 53, CET ST, BBHIRIBENEND,
XEBEBUVR->TNTH, AEMOLEIAEBROBES, BNEIY D oMBEOBEETELT
CEMTEL, LidL, Table 2 KU Fig. 9 153, BUBES %D O@MBIKEE & bICHA
TWA0H, MREBROBLICLS EDh, FRIBOBDICLEHDOLONE, B-20bh b1
Vo 22T, EBMOFHFRIELFHMARI LD ORI E OBEHKRERLADOH Fig. 10 T
HBo

Fig. 10 »5bhh s L5ic, COEROTEANTIRERIEZ mm HEEECLT, ChETT
BEMNES LD OMIBBIIERIEIMC B8 & & bicENT 24, 3 mm L ETREREHIEL
WoTHHEEIMYOMIBIZ IZLATEDL OGN, %t LELERIBLEOBET Bi0ns
Fig. 11 T& 3,

FRIBLHE BHREEY SOBRCOVTOREOHRRELRS L, FHY FRFER
FRODWTHERIBEERTERE IR ABBRIEIEADONTVERE LA, ARBY 3ERLT
HT VDT, FREEERELORICEES I SBEREBEDONLNE LTS,

IR B EWER F TERIBE ARBEEROBGIE, FRHIEH 3.5 mm QUTTIEREOEKR



26 EAASPNPIEE  ed B ¥ 0 4T

_CSG L) T T T T T
g
— 40} > :
E %(,
=] B3 ) "
%30 B2 %Az ° @ ]
avf oAl
T
520" ]
]
€10 ;
2

0 L 1 1 1 1

01 2 3 4 5 6 1
Annual  ring width (mm)

Fig. 10 Relationship between annual ring widih and number or cell per unit length.

05 T T T T

O4r ]
>
= Cb
& 03F ° @
S
w0 02f 1
%Z:.
o OlF

7 3 4 5 & 7
Annual ring width {mm)

Fig. 11 Relationship between annual ring width and specific gravity.

et LT ERTEERT I ZERICERS L, 3.5 mm D LETREMBONEKICH LT EHBE
RWATBLERBRTVE, NETHERMBHEINC 5T, HTHTE, FREOHERICHLT
ERMBENAERMICER LTS, FERIELH 3.5 mm LR 02 L ERBERT 33—
DA (R=260~280 kg/m®) FZLLT VB EMEL TN, KEROEAE S COWEIGED
EmAmR U7 . R. TRENDLENBURG! IC & 3 & Kiefer THRAERIED 2 mm fTD & ik EHE
KICH D, TOMMTHERINEILBEFAER/ELTHEY, AEZBOBHEATE, £OL3UE
A ROBRED -7,

ZEPHIBRMIE <, FERIEAT3 mm Pl Eici 3 &, Bmako € 0FROBAES M
OB A~DOEBIIIFEAE BB EBICKES 3mm D EOFRIETIIIZ—EICELbDESE
Zohbd, KERTHEMBE L & BIKHEAL TV OREMBOBRDIC K HEARS Y OHE
HoOBRICEDEZHDEELON B,

Db, 2E¥ROLTBCBLTYFtAFORBRREMGBEOERARLE LB UL TR TE LD, X
%*%ﬁﬁ*t@b%ﬁfmﬁwﬁﬁénfwé&5?565bmb,%%xwﬁé@%%ﬁwm



Y+ XX OREIKET S0E (1) (BRI - Hdy) 27

EEhs i< RALHRATOIARKIPLODOERNRONLEORE T 20 b BAICK -
Tifi ’)‘tll\z)o

¥ & 0B

XL A70F Yy bt =21k, Y FEAFERRKESHEIIC—RBICERINTIE R
FHMOLEZHE UERBEL OBHEEZRT UAKBOBEANTRO LD GRBES .

(1) ¥ FERRRAFRUBERZFE SIBOLBTHERKESARADPT TS ~10FHRE TEH
PULENPRRBRIEIRET S, BOMTHESKEZVORERO/NSVHRSENAHTHS,
(2 BEXHOOMEEELET-ROEDOHEBE)HYD, FRIBOEHK, BROX/NDOLE
KT A HBORMNES S OMIBIc L > TRETE 3,

(3) HRESHBEEBICHEALTOANCNIENESZ YD OMRENELLE4DTH5,
@) KE UEES M0 OMEEK) BERIEN3mm 238 LT e T OERIE TR L ERLE
RIEOBDE EDICHEART 203 mm DLOFRBTERERIZEAL—ETH S,

(B) YFEXFRRRKEIYERICHEINZCENEL, COBESN-ALEELOBBDOT
FEAE WESN TGO EFR 2 VRERKICENRT LENEETIITIC EOBMEEYT
5,

X &k

1) HEH&H, WRKOER IHMHE, BREBTAFEBRETICE, No. 13, 65~-210 (1967).

2) A. J. Panshin and C. D. Zeeuw, “Textbook of wood technology”, 3rd ed., p. 251,
McGraw-Hill Book Comp., New York (1970).

3) WEEER - EAE, TEXAFXOME GE1#H) &ﬁ%ﬁﬁ FERMB LUKME, KHELE, 4 (6),
231—-236 (1958).

4 BEEOBA - RBF— - PNERE, RRAMICET AW GF 1) XFRBICOVTOER, AHELSE,
9 (6), 225—230 (1963).

5) KHEEWH, X+ v/ FRBNICED 2R ORI CB T A2 BENIE, TINARBEREE
P4, No. 45, 1—80 (1972).

6) ERM=, XA¥HBAOHMEZETNCEIT AT —EH-RICT 3HRKREBORRBMELEORDEZFD
PR —, WEXEEREIMICHE, No. 25, 47—127 (1967).

7 RR@E - ERU=, Eﬁﬁﬁﬂﬂjﬂt:io’ﬁ5AI1€’!§%§X¥H®§£§&%&E{%’—’B@TEE&®B§%, B e
M ORI B, %ﬁz%ﬁtﬁ‘aﬂ;ﬁ&a%ﬁwﬁﬁ%ccomr, ACHEE R BE B AT RERE, 20 (D),
93—117 (1959).

8) {Efmk, SHIERM OERBEICET AR GESH) Bk DAR~DOEL, AH¥LE, 1 (5),
185—190 (1965).

9) BlwmA, WKORREPS, KHTH, 26 (5), 197—200 (1971)

10) fodE, RFOHME (B 1) SHERY, RERBEMERS, No. 125, 95—120 (1960).

1) HofE, B2 FHOERIEEKPE LARBER, JbEEXFRETHERTEERSE, 20 (1), 139
—151 (1959).

12) HaAth - ARG - PRMB, RXBRCK 2AHOBERE, IMKZHZDEEHER, No. 26, 127
—139 (1976).

13) RKEEW, KX - 7YY b A= 2= C X B3RMEEORIE, KT, 25 (3), 131—133 (1970).

14) FHEZ, HMRKOTR/AERKBET 2HE G 38 KIMERFERY., ERAZMEDHEHSSE, No.
39, 119—224 (1951).

15) R. Trendelenburg, “Das Holz als Rohstoff”, p. 398 (1955).

(RRF0524F 6 A 138 53)
(FBFN524E10 420 B 4> 5T






	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

