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Fig. 2 Variation of arabinogalactan (G) content and average width of each growthring with distance

from the pith of three karamatsu trees used
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Fig. 7 Variation of cold water extractives (E,) and S, contents with distance
from the pith of three karamatsu trees used
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Table 3 Radial variation types of S, contents in the
heartwood of the three Karamatsu trees used

Height above ground (m)
Trees
0 2 2 | e | 8 | w 12 14 16
A I jig i 1 I I I I I
B 1 I )i I I 1 I I —
C I I 18 I I I I — —_

BEL, 2, 4, 6miffrr12, 14, I6mBUREHEATEAEGALL->TNTT FE
IHF 7 RYDEEFACETAEEEEDE 7D L —FKLTw5b, LT ofR
X, S, OEBRGKIBEFOFGH L VKRELTHIERTH D EERL U5,

T B0 & T 5 L 2 DEHERIIP ST OLIMERBEEC LTETT5, L
ML, DHEEOMBOERRDOERESL LWL DOTIEAV, ¥, —Hofistz o2,
OTAMBRI s HEE AT A > TEERNEL RBHEERA DR S, ZhidBIROEE
MBS BIC A - THT 2 L 2B®RT 230 EL %, MBCETET7I5E/ 7T
2 2VERRIERFATREAEED Y RI kb ol Lkdi o, COFMCKT 55
KBS OEEMEMT S X » TE DA

: ]  mEfshsbOTHE,

’é’ ﬁ Tree B ] 2 BREES (B BLO S 0B
; 155 Tree A ] ['cﬂUDZ{@J

z I 3 HBRTUS O B RO EE) & Fig. 8,
g wf 1 Fig9 TALhBL 5, 7IE/ 457
GH T 1 xvorh (Figs, Fig 4 &£ AR
5 °F 1 ATHot, LitioT, ZZTRS O
ook o v 1 BrowTsRT B,

’g 0 2 4 6 8 10 12 14 16m EEETI 351 5 S, @ﬁ%ﬁﬁ]@%@ﬂi,

Height above ground F n 5 e
ig. 10 T 5 X 51t Iz T
Fig, 8 Variation of cold water extr- & B ARie Lo

actives (E;) content with height D BB D — R ERD AT L
above the ground (pith area) PTE e o7,



BRATTIVREBGATFEI AT 2 VvEIUHHYOBBATEH 31

-
5 i T T T T T T T 1 ) iﬁ T T T T T T 7
s 15 —e— Tree Alheartwood) - 15 )'— ]
S - e O #(sapwood) b - Tree C T

" v --#—-Tree Blheartwood) T C 7]
8 T\ —o- 4+ +(sapwood) L3 1 o _{
Z 10fq N /8% 4 wf -]
o L . L B
] - . L .
E L R L heartwood q
o 5L . 51 ]
9 s - O _-O«a.n sapwood 7
T ] O o O 0 0 ]
ey ] 4
s % 0 — 1 1 L 1 1 1 TR 0 1 1 1 P I 1
23 0 2 4 6 8 10 12 14 16m 0 2 4 6 8 10 1Zm
O—

Height above ground
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Hot water extractives and Sz content(%)
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Fig.12 Variation of hot water extractives (E;) and S; contents with distance from the pith

of three Karamatsu trees used
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Fig. 13 Variation of hot water extractives (E,) content
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Alcohol-benzene extractives content (%)
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Table 4 Radial variation types of alcohol-benzene extractives (Ey)
contents in the heartwood of the three Karamatsu trees used
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Table 5 Correlation coefficients between S; and three constituents
(G, E; and S;) contents

Trees
Constituents
A ] B | c
Between S, and G 0.165 [ 0.158 ] 0.230
Between S; and E, 0.176 0.357 | 0.209
Between S, and S, 0.110 0.203 | 0.094 -
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Table § Test of significance of differences between the three

Karamatsu trees by constituents (t-test)
Alcohol
Areas | Between || Arabino- | Cold water| Hot water |-benzene S, S
trees galactan extractives| extractives |extractives

A and B|1.08 ( 15)0.36 ( 15)0.11 ( 14)2.22* ( 15)]1.55 (15)|1.73 ( 14)
Pith B ~» C|4.72%%*( 13)(3.99** ( 13){3.16* ( 10)/0.87 ( 13)/0.36 ( 13){0.40 ( 10)
C »  A|7.35%%*( 14)[5.54*¥*( 14)4.33*%*( 12){1.76 ( 1D|1.11 (1D]1.28 ( 12)
A and B|2.04* (108)0.64 (107)/0.60 (106)3.02%* (107)(3.69***(107),0.56 (106)
Heart” |8 » Cl2.80%* (99)0.77 (99)0.27 ( 99)2.70%* ( 99)4.76%*+( 99)}3. 19** ( 99)
C ~» Al4.107*(103)0.33 (102){0.29 (10D|1.14 (102)i2.44* (102))2.51* (101)
A and BJ0.64 (67)[0.92 (67)0.37 (670.53 (6N1.35 (66MD1.53 (67
Saﬁ?ﬁod B ~» C[0.88 (52)3.31% ( 52)[3.47%* ( 52){0.72 ( 52)[5.36%**( 52){0.73 ( 52)
C » A[L.76 (63)1.33 (63)1.92 (63)1.06 (63)1.87 (63)]0o.64 (¢ 63)

Fksk e

: Significant at the 5% level
Significant at the 0,1% level

¢

d. f,

% Olgnificant at the 1% level
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Table 6 X0, BAARMTCIXT €/ H T2 2V, BKTAELY, BKABSEIVU 7L
= XY VHFEFCHEEER R DRI,

OMETE, 7IEIHT2EY, TLa—nL - Xy EVEED, S  BIOS, chSE
B4 bhis,

WHERTUE, BKBIES, BKABEIE LU S chFEER AR bR,

= #

HAAF=VRBTD7IEIH7 27527, BiKAES, BKIBESREIOC 7=
RV EVAIBESOBBANTE L, ThOERI/EFEDCHOMEEI O T5diER
%ﬁ A fCo

PEAKE, BMREE¥THEBTR - RILEBIWCET LT D465 EERH 5 < Y O
2B 3AEEY, 19724 7 B (REI L TEBICft Uiz, ZEEAAKRDRITTI B 2 m GG THI10
aEOMREZFIML, Fig 1l CRLEFECY > TR HER LD, Scheme 1 0k
SIERBDOBDDEDHAHI Lz,

EROBREZBENTHERDI 5> TH %,

D FEHEOEH

a. O BERTMIEERV) R ARG EROERFADEH RO X 57
=20 EERCHE LI,

ZEENEE 12« B HOIM R M2 - TEHERIEMT 5,

TR TR : BERIE DOAMBE R o TEERVB LA EZEL LIV,

ZHEETE : §HEIE S OIRBERTC @D - TEERIBADT 5,

ODHMBCRT D75 #5722 vEEROEENT, FIREIGRAIC X ofﬁmotgﬁ
fHF % b0 LAED bite, FEMER I BMAEE UCRT &% 0@Ehiufinac s
oo LIXERBEWZ 2 TH D, (Table 1, Fig.2)

O BT B EKAES, BKFBES, Tra—n - RVYEVRAIBESB IV S OXH)
LHET TEIH T 7 2 VDERE AR R LI, (Table 1,3,4. Fig.2,7,12, 16)

b. BRALMEI 27 77 ¥ 7 7 2 v EHERE, —HOBsEOLNT, FHEALTHC
%%?6uﬁ%ﬁﬁ@%h;b%m#oto(ﬁgm

ﬂﬁ%k%ﬁ677b/ﬁ?&ﬁ/€F$®£ﬁVﬁﬁﬁkﬁﬁﬁﬁ&6hk#cto

(Flg. 2)

2) BEEEOLEE)

a, ZAROLHMTCRT A7 I #F 2 2V OEHEERE, BT LE%OIFhR
BeET2MARAEEEYRL, WEEFTRHERHIRATWS L 5 LR S EHEDOH
M5 CRPEPEROWTRLREROGEAIRD bhich o1,

ChODIMMLOESERNEELY R TEE L LT, ERFACESTATHEAN IR TH S
" ER—DODOFERNTHB EFELDRB, (Fig. 2;4) .

b. OHMEC R 2EKTES, BUKEES, 7Aaa—n - XVEVIAIBELBIV S ©
BEHAOLEER L, BS7T I/ FI 7 2 vorhtgEnfatsilic, ( Fig 4,911,
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14,18)

B FRIELTIEI/IHFIIZ2EAVBICTAI—N - AVEVIEBRSOESHR L ORI
FERIRBITRIRERD Dhirin otce E10, BHMERET FE/H T2 8V BIVT A a L+ X
YEVIESEBROMC L MERCENRERILED bhich o, (Fig.5,6,19,20)

@) BKE IORKTESFCEDBT 7€ 77 7 5V OREREL, $HCERLRS
LOOHRTHRTH o, (Table 2)

(6) HHH OEEEERI—TOANEDFNT, BERATEIRLEL, 2V TOLHE,
A ELDOIFTH -7 (Table 2)

6) LMIBZHEWT, TIEI/FF2AVETARI—L « XVEVERG, TFEIHTF
7EVES, TAa—  SYEVEES EGKTES, TAa—n XV EVEIES LB
KA, Taa—n - SYLEVAEFE S, DERAEROGHEORICE HEIL D
bhic, (Fig 21,22, 23,24, 25)

=75, S ORGSO EHERE ORI bhisdrofc, (Table 5)
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Variation of Arabinogalactan and Some Extractives in Wood,
‘Karamatsu (Lariz leptolepis GORDON).
By Takeo HASHIZUME and Shigenao TAKAHASHI
Laboratory of Forest Chemistry, Fac. Agric. Shinshu Univ.
Summary

The present experiments were carried out to elucidate the variations of arabinoga-
lactan and various extractives contents and the correlations among these constituents
in the stem of Karamatsu (Larix leptolepis GORDON).

The three trees used were collected from the artificial larch stand in Tera-Sawayama
experimental forest of Shinshu University. Tree A, B and C were 46 years old, and
were cut in July 1972, respectively. Disks 10 cm thick were cut at every 2 m from the
butt to the top of each treé, and prepared as shown in Fig. 1.

The amounts of arabinogalactan and various extractives shown in Scheme 1 were
determined gravimetrically.

The experimental results are summarized as follows.

1) Radial variation

a. Radial variations of G, E;, E;, E; S; and S; contents in the heartwood,
except the pith area, were divided, for convenience, into following three types:

Variation type I--concentration of the constituents increasing from the pith area

to the heartwood-sapwood boundary,

Variation type II--concentration of the constituents showing no distinct change

from the pith area to the heartwood-sapwood boundary,

Variation type III.-concentration of the constituents decreasing from the pith area

to the heartwood-sapwood boundary.

It is noteworthy that variation type I was mainly found in the butt and middle
portions of the trees used. (Table 1, Fig. 2)

The radial variations of four extractives (Ey, Es, E; and S)) contents in the heart-
wood area were also found to be similar to that of arabinogalactan (G) content in the
heartwood area. (Table 1, 3,4. Fig. 2,712, 16)

b. The arabinogalactan (G) contents were higher in the pith area than in the
heartwood area adjacent to that with a few exceptions. (Fig. 2)

c. The variation of arabinogalactan (G) content in the sapwood area did not show
any definite type. (Fig. 2}

2) Longitudinal variation

a. As pointed out by several workers previously, the arabinogalactan content of
western larch wood decreased with increasing distance from the ground level, while the

opposite was found in Duhurian larch and eastern larch ones. In this experiments,

Bull. Shinshu Univ, For, No.11 Oct., 1974
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neither of these variations was found, however, the contents of the butt and middle
portions of the sample trees were found higher than those of other portions by conside-
ring the average arabinogalactan content in the heartwood area of each disk.

The high arabinogalactan contents in the butt and middle portions seem to be
related with the radial variation type I. (Fig. 2,4)

b. The longitudinal variations of four extractives {E;, E;, E; and S;) contents in
the heartwood area were found to be similar to that of arabinogalactan (G) in the heart-
wood area. (Fig. 4,9,11, 14, 18)

3) An inverse relationship between the growth ring width and amounts of arabino-
galactan and alcohol-benzene extractives presented by previous workers was not found
in our experiments.

No relationship was found between the percentage of latewood and amounts of both
G and E; in our studies. (Fig. 5, 6,19, 20)

4) The major part of cold water extractives (E;) and hot water extractives (Ez) from
the sample trees was found to be arabinogalactan (G), and especially, the average percent-
age of arabinogalactan contents was found to be higher in the heartwood area and pith
area than in the sapwood area. (Table 2)

5) The high yields of arabinogalactan and various extractives were found in the pith
area and the heartwood area followed this, and the minimum yields lay in the sapwood
area. (Table 2)

6) Each high correlation was respectively found between G and E; between G
and S;, between E; and E;, between E; and E; and between E; and S; in content.
(Fig. 21,22, 23,24, 25)

While no correlations were found among the S; and other constiuents contents.

(Table 5)



