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ZOZLRINE, FMIBOK 5 LT 5 &, REHELIAL DI, 7M1=y TR, EOHERHIR
KAHCHEVTY, a/R ESEREEROMING & b ix>THI— 3 E R — R OB &1 o
B, REXOFI LY -7 OMEMBRLO>THLbI, ¥, ¥ vi=avh 7<=y TiE, D=1.1~2.0
mm D DEDZL EVTNOERRORFITEVTH, ao/R [EAREBEH OIS & 4 752 THd
——REFRE—HOOBRE LY, PRVERBORSIZEOTEORE LIELNERSTHDD
néoLtﬁof,H&Dﬁﬁ%@ﬁutmtr%#mﬁ@ﬁ%éﬁﬁté&,mﬂtﬁﬁ%ﬁcfﬁa
DBNBIHABBESHTHD, ThLDERIBRSICL 24 R—a,/R RSB —F LT 5248
EEHOFEBEIE T b Fh T Ly,

Wbt & AR & 23 &b T clear LEMBIRKICHNITY®, Fig. 12, 13  Fig. .14, 15 L340
PHEROHRR & LT LD IR R FHIER SRV OTH 55, 2 ORBICI3, fi OEIRI T L A Hhifsi(E
micd B (Fig. 8, 9), Fig. 12, 13 & Fig. 14, 15 2 i3»A5F L X <UL TR, %+
NTLINLR YV =2vh 7=y OEATBEN - RIEMEOUS 2 0L 13E, »7k 0 B L7@mo
E B2 TwBHE Sitkbbh b,

o, /R & FdmlE - MR E D AMEER E OBRCE TS, 20X 5 LER»SHNE, BiFER



R E DFRFRAE TR (B 16 &) (FEAD — 107 —

ERHIETERSINDERBREZFZR VNS, FREBEONE X 2FMBELR L OBROZT—HEW
CEDBTHETHI L, »RVOEEEELESITHAS L EMNBEINS 5, LTI 2%, HEE
ML LBV AABBEREDO S bbhhrl it b ol B dic x5 15 L, EXTLHEERLOBE
WbV EEEFIMICRELTLES 2B TH 5D,

BFHEBRERICE T 5 RENFERIBO M

BRARE /R HE OBRICE T 2HBOTERE S AT, a/R EMIE = 1 DIFIZIZV 2106
BOEFWHES L LD /R H, RO0L, FEFBEHE o/R HELOBRICKT S, RFLER
FEROERNTERE S I 2D «/R H%, ThEROERIER G2k »5 L, Table 3 DX 57k
% LT,

ZhiC X hiE, FEREBERSCOVT, BRI UCABREERCBEL T Fhbiok /R ED
REBBHD, 222, D /R HIHHROTHLDLR TV Z EPXHMON5, a/R EOZ DX 5K
FERICE L THMENT, FiRES X WM E, SREERCHE LTEN TG LA L linear ZBIRICSH
BLBIELIBHDTHDT, THH clear LHKIZ, ML LTLAETZ2OXDLELVHEDL D
Thd5.

BEBIZ DI HHMMEBECAARBEROAE S, 1<y, YvyaynF<y L RERIENK
ELHBIFENIVEE LDTHEMSIEERLEDONE, LL, FRALIHIETS o/R EOAE XX
A7 53 L b RERR BT,

INSD /R EOFEBICK T D REIZRMBLABREERLCHEL TI55 L, BWEF—HL
TVBDE, £ <Y Tt D=2.1~3.0mm % X0 D=3.1~6.0mm Db DTHY, ¥V y=2vhF<v

Table 3. FZEHIEK S (D) KkiF5 a,/R HMZIE—ERMHME () &
AHREEHK R) O#HFAS I LD a,/R {#
Range of late-wood percentage (p) or bulk-density (R) at which a,/R is nearly cons-
tantin each breadth of annual-ring (D), and their figures of «,/R.

ﬁD%ﬁ% a,/R HITF—E 7 p DHH a,/R pBFiE—Ex R OHiH

. Range of p at which Range of R at which
it E R:;‘ffaff a,/R is nearly constant a,/R is nearly constant
. i e R - a,/R
Tree species rng p DEIHA o/ H 3R =* | ROFH b H 3 B>
br(eg%th Range of p ﬁnﬁgﬁe %f Freque_;cy Range of R| I?an%gﬂe % Frequency
(mm) (%) a,/R (%) (&/em®) a,/R (%)
~2.0| 15~45 26+1 76(17) | .340~.480| 27+1 52(12)
7<&;M1;d09 2.1~3.0 | 10~30 27+1 87(23) | .320~.460| 27%1 78(20)
Larix Gmelini Lepes| 3-1~6.0 5~25 25+1 72(32) | .300~.420 25+1 92(41)
6.1~9.0 ~10 23+1 100 7) | .300~.340 | 26=+1 50( 3)
St Ty ~1.0 | 15~30 2941 91(12) | . 420~.500 27+1 43( 6)
Sy s
(Japqneseléich> 1.1~2.0 | 15~40 28+1 79(20) | .360~.480 | 28+1 | 88(23)
Laﬂééﬁﬁf¢w 2.1~6.0 | 5~30 28+1 79(43) | .320~.460| 28+1 | '92(50)
6.1~9.0 5~15 26+1 30( 2) | .320~.360 24%1 22( 2)

* DO EL THMERKITIVT 54 D R ROFBHICS ThBAEHOHR (DORS
7o L OMHIZERIC /T 5L DEIF DK p £ REFIICHL ENZBIEHDOLE) TL®T,
Percentage of measurements in each range of p or R to them in each range of D (Percen-

tage of measurements in each range of p or R to total measurements without classification
of D).
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Late-wood percentage (p)—a,/R and bulk-density SHPDOINBERE L », FOEKIE

K& DlHT, /4 ~vv® D=3.1
~6.0mm O 3 D 70~90% 1%

1
7 4 < v Kurile larch
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38 o sz

2 N I /A
A,

R P~ 5 5% - R—<300 420 Ter®

T AL
22 329973%Y Japanese larch
D=1~6 mm,

gg T

28 iz 17207777777,
a,
& P—5 40% R —.320 4809 em>

— 4 . & m
Py relation R-%% relation fﬁ
Fig. 16 fE¥ERERGIF (D) Tk F2MM=E (p)—a./R
1, ZHEEEH R)—a,/R HOEE
(R)—a,/R relations at standard breadth
of annual-ring (D).
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— Range measured

KT 239 Average
T-F Mode

Fig. 17 74 = v i & 5448 (D) iTHIET 5
Wt (p) FXCFREEK (R) OHESFH
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Measured range of late-wood percentage ()
or bulk-density (R) corresponding to annu-

al-ring breadth (D) and their standard
region in relation to volumetric
shrinkage of Kurile larch.
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AR AT 3 ~ 6 mm (WpHER 5 ~25%, %
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g/em®) BED LD, WHE L)L, o,
T R—a, BERAS, RIS - B3 - 28
MEBEROEITIZEAE b 5L, s
irda linear THEL TV 5 FHETH DT, »
PiE, FRIES ST SR L O 05 T e
NTEXS (F1=vyD D=2.1~3.0 mm O
bOWE, LEEBD ao/R [EAMMER & FREE
HECBELT—8LTHD, 2D, FOEHR
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(RS D 7o ARG, Wb s X O BRI S

%7;%ZIE%{"y
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Fig. 18 > v =¥ # < vilHiTF 5 EmiE
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Measured range of late-wood percentage (p)
or bulk-density (R) corresponding to annu-
al-ring breadth (D) and their standard
region in relation to volumetric
shrinkage of Japanese larch.
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Forest-biological Studies on Wood Quality (Report 16).
Some aspects on the relation of the annual-ring constitution to the
volumetric shrinkage of wood.

Zisuke KABURAGI
(Résumé)

Taking the view that the variance of the values of volumetric shrinkage and its
relationship to the bulk-density should be due to a matter that the constitution of annual-
ring regulates, simultaneously and independently, the values of bulk-density and of volumetric
shrinkage, we studied some relations of the visual characteristics such as annual-ring breadth
and late-wood percentage to the volumetric shrinkage of wood.

Sample specimens were taken from Kurile larch (Larix Gmelini LepEs) and Japanese
larch (Larix leptolepis GorpoN), and their outlines were sketched in Tables 1 and 2. The
method of observations was the same as described in former reports (cf. Reports 5, 12 and
13).

The results of this study are as follows:

(1) The characteristic range of annual-ring breadth related with the volumetric shrinkage
was noticed judging from observations on the distribution of the value of «,/R (ratio of the
volumetric shrinkage to the bulk-density) in the stem (Figs. 1 and 2), the relation of the
bulk-density (R) to the volumetric shrinkage (a,) (Fig. 3) and the variation of the late-wood
percentage (p), the volumetric shrinkage, the bulk-density or the value of a,/R according
to the breadth of annual-ring (Figs. 4 and 5), and then, it was confirmed that the volumetric
shrinkage was able to take a different value when the annual-ring breadth was dissimilar,
even if the late-wood percentage had been the same value (Figs. 6 and 7).

(2) The relations between the late-wood percentage and the bulk-density or the volumetric
shrinkage at each class of annual-ring breadth showed that they had individual p— R curve
or p—a, curve respectively, and that there was a characteristic range of late-wood percentage
coinciding relatively these curves with one another (Figs. 8 to 11).

(3) And, the relations between the late-wood percentage or the bulk-density and the
value of @,/R at each class of annual-ring breadth showed that they also had individual
p—a,/Rcurve or R—a,/R curve respectively, and that speaking in the abstract, the different
values of late-wood percentage corresponding to the same value of «,/R were only one
pair at the most, and the value of «,/R was dissimilar when the annual-ring breadth was
different, even if the bulk-density had been the same value (Figs. 12 to 15).

(4) Therefore, it was considered that such a primary prescription as the relation only
between the volumetric shrinkage and the bulk-density with no consideration of the annual-
ring constitution represented by such annual-ring breadth or late-wood percentage would
have impartially involved the morphological differences of the material related with the
volumetric shrinkage of wood. Hence, the almost stable range of a,/R value through the
relations to the annual-ring breadth, the late-wood percentage and the bulk-density would
keep a clear relationship of the bulk-density to the volumetric shrinkage. The standard
breadth of annual-ring sought in such a way as mentioned above were about 3~6mm on
Kurile larch and about 1~6mm on Japanese larch (Table 3 and Figs. 16 to 18). ’i‘hese
constitutions of annual-ring give the plain relations «,= (24~26) R on Kurile larch and
a,=(27~29)R on Japanese larch, without close regard to the variation of the annual-ring

breadth, the late-wood percentage or the bulk-density.



