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ON THE BEGGING STAGE OF THE TRANSFORMATION OF
SAPPWOOD INTO HEARTWOOD IN THE
JAPANESE LARCH STEM

By Sasox Hirar, Lecturer
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* A Table A
B 6 4 6 J1 i RGN E
Tree Age: 6 Slashing : Middle of June

B E | WA DA 2T | B | i e o o e | o e

e 1 Dismeter Hosetnood Bresth of Breadth offpiameter | Hesetwond Broadth o Breadtsof

No.13: 'ﬁee height ° 1.52m fmoﬁlt%: 1.18 kg No.1: .ﬁ,eégz 1.45m gimfg:n% 0.58 kg

branches height of branches

0.0m 3.50 em, — cm 0.24 cm 1.51 em 2.46 cm - cm + ecm| 1.23 em
0.1 2.36 - 0.16 1.03 1.94 — 0.14 0.83
0.2 2.10 - 0.15 0.90 1.80 — 0.10 0.80
0.3 1.88 0.13 028 0.63 1.50 — 0.07 0.68
04 1.70 0.07 0.24 0.54 1.30 - 0.05 0.60
0.5 1.60 - 0.12 0.18 1.00 = 0.10 0.40
0.6 1.30 — 0.12 0.53 0.94 0.08 0.13 0.26
0.7 1.10 — 0.12 0.43 0.84 0.07 0.13 0.22
0.8 0.90 - 0.21 0.24 0.80 - 0.12 0.28
0.9 0.80 - 0.15 0.25 0.60 - 0.10 0.20
1.0 0.62 - 0.14 0.17 0.50 - 0.10 0.15
1.1 0.60 — 0.15 0.15 0.40 - 0.09 0.11
1.2 0.50 — 0.10 0.156 0.38 — 0.08 0.11
1.3 0.40 — -+ 0.20 0.30 - 0.08 0.07
1.4 0.30 - -+ 015 0.20 - 0.05 0.05
1.5 0.12 — + 0.06

No.15: 8 h%ght 140m BB B 00s1g No.14: B %o yogm BE H & o0g1p

branches height of branches

0.0 2.86 - + 1.43 2.86 — 0.60 0.83
0.1 1.80 — 0.17 0.73 2.10 0.05 0.23 0.77
0.2 1.60 0.03 0.12 0.65 1.90 0.15 0.23 0.57
0.3 1.50 - 0.08 0.67 1.50 0.06 0.07 0.62
0.4 1.20 - 0.05 0.55 1.20 — 0.07 0.563
0.5 1.18 - 0.05 0.54 1.00 — 0.14 0.36
0.6 1.00 - 0.10 0.40 0.74 — 0.14 0.23
0.7 0.74 — 0.08 0.29 0.72 — 0.11 0.25
0.8 0.68 - 0.11 0.23 0.66 — 0.09 0.24
0.9 0.60 — 0.10 0.20 0.50 - 0.07 0.18
1.0 0.50 — 0.10 0.15 0.40 - 0.09 0.11
11 0.40 - 0.10 0.10 0.59 - + 0.15
1.2 0.30 = 0.09 0.06 0.26 - + 0.13
1.3 0.24 - 0.06 0.06
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No.6: ;ﬁ‘}lieeﬁi 1.14m *Aimgfnt?}: 0.74 kg No.5: rﬁéief: 1.09m Aﬁm%?n% 0.57 kg
height branches height of branches

0.0 m | *280cm 0.50 cml 0.72 cm 0.18 cm 2.20 cml — cm 0.28 em 0.82 em
0.1 1.80 0.44 0.45 0.01 1.66 — 0.23 0.60
0.2 1.66 0.11 0.35 0.37 1.60 0.05 0.20 0.56
0.3 1.50 0.07 0.09 0.59 1.50 0.05 0.18 0.62
0.4 1.00 - 0.04 0.46 1.20 — 0.10 0.50
0.5 0.90 — 0.08 0.40 0.86 — .06 0.38
0.6 0.76 - 0.08 0.30 0.72 - 0.08 0.28
0.7 0.60 - 0.05 0.25 0.70 - 0.14 0.21
0.8 0.40 — + 0.20 0.40 —_ 0.11 0.09
0.9 0.30 - + 0.15 0.30 — 0.08 0.07
1.0 0.24 - + 0.12 0.22 -— 0.06 0.0
1.1 0.14 — + 0.07
*0.0m~0.1m (TR TEE
wounded by field mouse
No.7: B F:106m £ ¥ B, 544 No.z: Bl R.oogm HH &, o504
height branches height of branches
0.0 2.44 - 0.26 0.97 1.50 — 0.25 0.50
0.1 1.56 - 0.20 0.58 1.30 - 0.17 0.48
0.2 1.30 — 0.15 0.50 1.02 - 0.15 0.36
0.3 1.12 — 0.11 0.45 0.84 0.06 0.10 0.26
04 0.76 — + 0.38 0.76 — 0.07 0.31
05 0.60 — 0.30 0.50 — + 0.25
0.6 0.40 — + 0.20 0.48 — - 0.24
0.7 0.30 - + 0.15 0.38 - + 0.19
0.8 0.30 - + 0.15 0.30 —_ =4 0.15
09 0.20 - -+ 0.10 0.14 — + 0.07
1.0 | 0.18 - + 0.09
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No. 3: f;‘?;_eeﬁz 0.97m ?m?unﬁé : 0.76 kg No.4: ﬁeeﬁ :0.94m ?mﬁr% : 0.25 kg
height of branches height of branches

0.0 m 2.10 cm — em 0.20 em 0.85 cm 1.56 em - cm' 0.22 cm 0.56 cm
0.1 1.70 - 0.14 0.71 1.40 - 0.18 0.52
0.2 1.40 0.07 0.15 048 1.10 - 0.14 0.41
0.3 1.16 0.06 0.10 0.43 1.00 - 0.10 0.40
0.4 0.90 - 0.06 0.39 0.70 — 0.07 0.28
0.5 0.60 - 0.07 0.23 0.40 - +- 0.20
0.6 0.50 — 0.08 0.17 0.36 —_ 3 0.18
0.7 0.36 — + 0.18 0.26 - + 0.13
0.8 0.26 - + 0.13 0.24 - + 0.12
0.9 0.14 - + 0.07 0.20 - + 0.10
No.10: ,ﬁef‘: 092 m fmﬁf : 0.34 ke No.11: ."ﬁe F:o084m fmﬁ‘;n%: 0.20 kg
height of branches height of branches
0.0 P 1.70 - i 0.25 0.60 *1.60 0.20 0.50 0.10
0.1 124 - | o1 0.47 L14 - 0.17 0.40
0.2 1.18 — ‘I 0.10 0.49 0.90 - 0.11 0.34
0.3 1.06 - ] 0.10 0.43 0.70 - 0.10 0.25
0.4 0.80 - o+ 0.40 0.66 - + 0.33
0.5 0.46 — ‘ + 0.23 0.50 — + 0.25
0.6 0.36 - 0.18 0.20 - + 0.10
0.7 0.30 — ‘ + 0.16 i 0.18 — + 0.09
0.8 0.20 - + 0.10 0.12 — + 0.06
0.9 0.14 - ¥ 0.07
@ BEZ IR LTRSS LR 3. *REOBKEET.
Wounded crack, towards this the [ Scared by field mouse.
ripe-zone developed.
Notz: B Roorgm R B R g9 No.o: B8 F:ozem AL ¥ & 551
height branches height of branches
0.0 1.46 - 0.28 0.45 1.66 - 0.37 0.46
0.1 0.90 0.06 0.13 0.27 1.10 - 0.17 0.38
0.2 Q.70 bt 0.10 0.25 1.00 - 0.10 0.40
0.3 0.66 - 0.05 0.28 0.70 - 0.08 0.27
0.4 0.36 - + 0.18 0.46 ) - -+ 0.23
0.6 0.30 — + 0.15 0.28 ~ + 0.14
0.6 0.20 — - 0.10 0.16 - 4 0.08
0.7 0.14 — + 0.07 0.12 — + 0.06




(244)

B WS B | oMARR BB R | B MW

g e | el R o Bt
No.8: ,ﬁ_ ef: 0.60 m fmﬁfm;ﬁ}: 0.65 kg

height brandhes

0.0 m 1.00 cml — cml 0.12 cm)| 0.38 cm
0.1 0.80 0.0 0.12 0.23
0.2 0.70 0.04 0.10 0.21
0.3 0.560 - 0.06 0.19
0.4 0.30 — - 0.16
0.5 0.20 - B 0.10
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Note: The computed value of woods is the average diameter (diameter), average radius of heart-
wood area (heartwood radius), average breadth of ripe-zone®»4:5 (breadth of ripe-zone)and
average breadth of sapwood (breadth of sapwood) of two diameters crossing in the pith at

right angles at the requisite stem-height above the ground.

Those two diameters passing

through the pith are limited to the outside of the outer-most summerwood in disk on
account of the weakness of the outer-most springwood which was formed in the spring of
the current year.

: no applicable.

+ : applicable, but too small to be measured.
#B WER AR T oRIRINE 0B
Table B
B OoETa SH T W B o E
Tree Age: 7 Slashing : Late in March
£ Wm M # il 5 £ oW B # i B
W | At | eobi | SR | o |t k| B R o
Height Annual Rings ‘Wood-amount Annual Rings ‘Wood-amount
in Tree |~ . [HeartjBreadth| |- [ | " |Heart{Breadth
Total | Heart| Ripe-| Dia~ | wood lof Ripe- Total | Heart-| Ripe-| Dia- 1wood lof Ripe-
wood | zone | meter| Ragiuslzone wood | zone | meter Radius/zone
. = ® Bk B, > I~ B R
No.91: Tree : 206m N htof: 107 kg No. 15: Tree - 226m x ot - 080 kg
height branches i eighth of branches
m cem em cm em cm cm
0.0 7 2 1 4.84 0.10 0.28 7 - 5 3.60 ~ 0.40
0.1 5 2 1 372 | 0.22 0.30 b 2 1 3.00 | 0.02 0.25
0.2 4 1 1 3.33 | 0.16 0.3 4 2 1 276 | 0.15 0.50
0.3 4 1 1 3.26 0.10 0.28 4 1 2 2.50 0.04 0.51
0.5 4 1 1 3.00 0.10 0.15 3 - 2 2.12 + 0.37
0.8 3 - 1 2.38 - 0.20 3 - 2 1.90 - 0.23
1.0 3 - 2 2.06 - 0.30 3 - 2 1.66 - 0.16
|
1.3 2 - 1 170 | - 0.17 2 - 11 096 | - 0.17
1.8 1 - - 0.86 - 0.15 1 — - 0.54 - 0.09
2.3 - - 0.30 - +




LA # 1Y = C I A # Ak =¥
B % | AR [ob g MR ome | aar |k ) BFEDHE aomeg
Height Amnual Rings Wood-amount Amnual Rings ‘Wood-amount
in Tree - - ~
Totar | Hone| B Do of e o | Hone: ) D v of e
No.160: B 3. 204m B ook No.61: B Jo:o04m B2 8. o471
height of branches height of branches
m cm cm cm cm cm cm
0.0 7 — 5 4.40 - 0.40 7 — 2 2.92 - 0.28
0.1 6 - 3 3.26 — 0.20 7 1 3 244 | 006 0.26
0.2 5 1 2 204 | 005 | o012 | 7 1 2 240 | 015 | 017
0.3 4 1 1 2.74 | 007 | 011 5 1 2 200 | 005 025
0.5 3 1 1 2.60 0.08 0.13 4 - 2 1.78 + 0.35
0.8 3 - 2 2.06 - 0.23 3 - 2 1.54 — 0.35
1.0 3 - 2 | 166 | — 020 | 2 - 1 | 130 — 0.26
1.3 2 - 1 | 2| - 008 | 1 - - | o72| - 0.15
18 1 - - | o054 | — + 1 - - | o3| - +
No. 31 : ,ﬁeeﬁ: 226 m Z"mﬁf: 0.68kg | No.120: ;ﬁ ef‘: 2156m fmﬁif: 0.33 ke
height of branches height of Branches
0.0 7 - 2 3.42 — 0.25 7 — 3 3.50 — 0.28
0.1 6 1 1 2.68 0.09 0.21 6 — 2 2.54 — 0.20
0.2 5 1 1 2.26 0.05 0.14 b5 - 1 2.34 - 0.14
0.3 4 1 1 2.30 0.05 0.20 b 1 ’ 1 2.2 0.08 0.16
0.5 4 1 1 2.14 0.04 0.10 4 - 2 1.84 — 0.20
0.8 3 -— 1 1.84 — 0.13 3 - 1 1.60 - 0.10
1.0 3 — 1 1.68 - 0.20 2 - 1 1.40 — 0.21
1.3 2 - 1 1.14 — 0.13 1 - — 0.90 — 0.10
1.8 1 - - | 0.50 - + 1 — - 0.40 - +
No. 170 : %‘ef; 211 m ?mﬁ,[%: 0.94 kg No. 90: %efi 211 m j\imﬁ(fn%: 0.59 kg
height of branches height of branches
0.0 7 1 3 | 440 | 007 | o027 | 7 1 3 | 3.09 | 005 057
01 6 3 1 [ 320 018 | 024 | 6 2 1 | 292 | 010 | 040
0.2 b 3 1 2.80 0.30 0.35 5 1 1 2.60 0.07 0.25
0.3 4 2 1 2.80 0.31 0.35 b 1 1 2.34 0.03 0.22
0.6 3 1 1 2.32 0.07 0.33 5 1 2 2.22 0.02 | -0.30
0.8 3 1 1 200 0.07 0.35 4 — 2 1.74 — 0.30
1.0 2 - 1 1.64 — 0.33 4 — 2 1.54 - 0.22
1.3 1 - - 1.00 — 0.25 3 - 2 0.86 — 0.10
1.8 1 — — 0.36 — + 2 - 1 0°40 - 0.10
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gOW K 2] i B g W W # i ®
w2 | A woni | B0 LRME one | o | eosrin) | BE ‘%’“‘g e
Height Annual Rings ‘Wood-amount Annual Rings ‘Wood-amount
in Tree - T I
]
No. 140: .ﬁ_ef": 2.08 m ?m%n{%: 0.70 kg No.90: ﬁeeﬁl 211 m A&mﬁfn%: 0.59 kg
height of Branches height of Branches
m cm cm| cm em’ cm! cm
0.0 7 - 2 2.92 - 0.28 7 - 3 3.80 - 0.30
0.1 7 1 3 2.44 | 0.06 0.26 6 - 3 2.80 - 0.30
0.2 6 1 2 2.40 0.15 0.17 b —_ 2 2.26 — 0.30
0.3 5 1 2 2.00 0.06 0.26 5 1 1 2.24 0.03 0.17
0.6 4 — 2 1.78 + 0.35 4 1 1 216 | 0.03 0.10
0.8 3 - 2 1.54 - 0.35 4 - 1 1.80 — 0.20
1.0 2 - 1 1.30 — 0.26 4 - — 2 1.56 — 0.31
1.3 1 — - 0.72 — 0.16 3 — 2 1.12 - 0.24
1.8 1 —_ — 0.36 - -+ 1 - - 0.40 - +
No. 130: ,ﬁee&: 1.93 m ?mﬁ:%: 0.46 kg No. 40: ’ﬁ'eeﬁ :1.91 m ffm%n%: 0.14 kg
height of branches height of branches
0.0 7 — 3 2.82 + 0.25 7 2 2.00 0.03 0.32
0.1 6 1 2 2.60 0.03 0.22 6 2 2 1.70 0.07 0.19
0.2 b 1 2 210 | 0.06 |- 0.25 b 10 2 1.36 0.06 0.15
0.3 b - 2 1.90 + 0.15 4 =+ 2 1.26 + 0.2
0.6 5 - 2 1.60 - 0.27 3 + 1 1.04 + 0.12
0.8 4 - 2 1.36 - 0.20 2 + 1 0.74 + 0.17
1.0 3 — 1 0.90 — 0.10 1 - — 0.60 - 0.15
1.3 2 - 1 0.68 - 0.08 1 - - 0.36 - 0.10
1.8 1 - - 0.24 — + 1 — - 0.12 it —
No.100: B *.161m R 0sskg [ No.tor: B 5. ygom B H B, 550
height of branches height of branches
0.0 7 1 1 2.50 | 0.06 0.21 7 2 2 2.70 0.04 0.21
0.1 6 1 2 2.00 , 0.08 0.22 5 1 1 1.92 0.05 0.10
0.2 5 | 1 | 2 | 190 o08| o2 | 4 | 1 | 1 | 176 0os| o0
0.3 5 1 2 1.70 i 0.06 0.21 3 1 1 1.42 | 0.08 0.10
0.5 4 - 2 1.66 | + 0.18 3 1 1 1.10 0.04 0.10
0.8 3 - 2 | 112 - 010 | 2 - 1 | o6a| — 0.15
1.0 3 | - 2 | o6 — | o1 | 1 - | = | o4 - +
13 1 - - 040 @ — + 1 - — 0.22 | — +
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£ W W #H W & (m) £ m W #H O &’ m)
i | A | oonn | R\ sm | e | wovtn | | BB I SR g
Height Annual Rings ‘Wood-amount Annual Rings ‘Wood-amount
fnree Total | Heart- Ripe- | Dia- e oF nr) 1t | Heart- Ripe- | Dia- | oagt” fggdp‘i:
wood | Zone |meter Radius| zone wood | zone |meter | Radius| zone
No.go: B Rongrm  HEH. o5 INoso: B Eorsom BEHEE. 410
beight of branches height of branches
m em cm)| cm em| - cm cm
0.0 7 - 3 2.94 - 0.60 7 - 3 2.56 - 0.40
0.1 6 - 3 220 | + 0.48 6 1 2 154 | 003 | 021
0.2 b - 2 1.70 + 0.28 b 1 1 152 | 0.03 0.17
0.3 4 1 1 1.70 | 0.03 0.09 4 + 2 1.20 + 0.20
0.5 3 1 1 122 | 015 | 0.08 2 + 1 098 | + 0.13
0.8 3 1 1 080 | 004 | 008 | 1 - - 064 | - 0.10
1.0 2 - 1 0.66 - 0.13 1 - - 0.50 - 0.10
1.3 1 - - | o2 | - + 1 - - 1030 | — +
No. 70: 'I*!Tireeﬁ: 1.08 m Aﬁmﬁf : 012 ke No.80: %eeﬁz 1.27 m fmﬁf 0.21 kg
height __of branches height of branches
0.0 7 + 4 174 | + 0.21 7 - 3 g40 | — 0.15
0.1 b 1 2 1.32 | 0.03 0.17 5 - 2 1.84 — 0.20
0.2 5 1 2 1.24 | 0.04 | 012 4 - 1 1.66 | — 0.15
0.3 5 1 2 | 116 | 004 008 | 4 1 1 | 144 026 | 005
0.5 3 1 1 076 | 002 | 013 3 - 2 096 | — 0.10
0.8 1 - + 036 | — + 2 - 1 060 | — 0.13
1.0 1 - + 0.20 | — + 1 — - 034 | — +
No. 20: ,ﬁ_eeﬁz 0.90 m fmﬁf : 0.08 kg No. 60 : rﬁeaﬁ: 0.97 m fmﬁlf: 0.08 kg
height of branches beight of branches
0.0 7 1 2 | 166 | 004 | 021 | 7 2 2 | 156 | 015 | 020
0.1 6 1 2 1.22 | 002 | 018 (i 1 2 1.20 | 003 | o.10
0.2 4 + 2 1.00 | - 0.19 4 1 1 096 | 0.03 | 0.09
0.3 4 - 2 070 | - 0.13 4 - 2 080 | — 0.05
0.5 .3 - 1 042 | — 0.05 3 - 1 036 | — 0.05
08 1 - - 0.20 | — + 1 - + 0.26 | — +

AEP —HIEERE 2 3 0 C, HREAT S DR LTIE LG e b o, 280 o3RRS
A L R—BH7 2 LR BIEORIA LR DT SHTHTH 3. .
Note: The sample trees in this table were cut under the same conditions as those of table A,

but the slashing was performed in late March.

In late March the sapwood-movement of the

Japanese larch stem does not yet occur in Tomakomai district from which these samples were

taken.

Mark ~, lacking the applicable data.

2

1, the applicable data exist, but amount too small to be measured.
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a) LD R
FH B AP MBI AR A T— MR O ELSRERAR & D 2B B3 i
BROPMc X D3k 0.3 m Eicig 2 0 ROER L LT Fio sy e 50
TH2Y Bz OEEAPOOCHEREY 0 L E 22 28ic X DRI CHIBO B 58
L ZOROEHMEHR L PmaHSHEKS. B
i) BRESE 2 2L, ZO0OHBBESY vy 2 LT
Yxp = 02221 —0.25 % ) 2 Lllem
i) BT 2 L L, ZOOMBRNY yxe & LT
Yar=1114 — 572 + 0692 X p 2= 13cm
iil) BB 2 L L, ZoOHSEHEE yay 2 LT
Yyar=23082>"—47 X ) 2%23m
v) WREREE e &L, ZOOMIWEREY s LT
Yrs = 067212 — 160 X ) 22244
v) BSREREBE 2 &L, 2OOHERHRE gy & LT
yar=0012*%—063 L b 23434
vi) BRREL 2 2L, 2oOMEMEL yo L LT
Yy =0412%% —84 X ) 2444
Y ko ek 0.3 m & TR TS 1.1~2.8 cm, 4ERl 2.3~4.3 £ 1 0.3 m i d
2 PR EAERHS 2 SR e NS LR 43~6.3 S MO B0 S 2 H e B LSS, 4 Lo
BRI BItR 7z < M BEE A @ X ) TSI 6 AE0 LR 15 ARk 4 ARk OO
BBExH T2 bR oW BofELri@nid20THdoT, Mid No.2, No15 No.12 i
KAt 0.3, 0.2, 0.1m icRTHIHER L LB LA 2 OMEIBI L R LTHLE 0.3 m @ofiti
RIE LR = 0.84, 1.50, 0.66cm TH 2. I, ki bFK x 0.98m 0.300kg, 1.40m 0.940 kg,
0.78 m 0.240 kg TH 2L LO BB —WHEC & D THILARO KB, Hivk, SRR
C LYV TREDMESD B L BN 2 ALK I < bRz 2 — WA TR—Bdic X b <
B AGE, I BRI L Lo b o e, TAHENBE, #5144, H1%

Ousawa & Hirar: BEEING STATE OF WOODS IN THE TRUNK AS A STEM-MORPHOLOGY
Research Bulletin of the College Exp. Forests, Hokkaido Univ. Vol. 14, No.1, 194S.
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BFRELNTWBI LA, HRBERT ¢ & REIIHOERI X ) TOMILRBROE®
YEBULARVWHTH 5. Bkic A%d No. 13(BHE 1.52m, 0.3m Of% 1.88 cm, HfER 1.18
kg) 45 No. 9 (5 0.76 m, 0.3 m O 0.70 cm, FifeR 0.16kg) K kL CHERFTH DT,
B oMy BReE2 KL, No 7@K 1.06m, 0.3 0w L12 i 0.44 kg) 4% No. 8 (HE
0.60m, 0.3m OEK0.50cm, i 0.65 k) ic o LTI i 4 BT H 1 b AR
HoBEREL, HERRLE2182 No 8 e Tlic oM LBk 2 FcEo T oM BEHO
H—-HTchvighlE LTHBLAZHTS 5.

OHOBBESE WBC Lo TR 425 b0 TH Y, MakEH A cRTORBRERY
BiiEto No.4, No.7, No.10, No. 9 o 4 kB0  BEmo i Er FLTW3E R
F 200D FHBOMTROLE TS 5 L B2 DY, BFBOMNLHT] EH T
McibR 3+ 2H 2R LB20 TS 5. MBS BIZRA XD 92 FRCRIGIEE S b0
THIER 1 2¥e % b0 THOT, 2RI C O LR L TR Y BN LS 5 b
® No. 120 (B 215 m, 0.3 m DL 2.20 cm, HfEd 0.35 kg) & U¢ No. 80 (H#5: 1.27 m, 0.3m
OEK 144 cm, FEE 0.21ke) » 2ABEFEW. Wbz 241#HK Aol
TEOWERBREETS 5. #oTHR A RT B X b JLfEEAKIEREI®R O CHALO B R
HF 0.3m T 0.66~1.50cm, ML LT lem OB TH 2HE MBI THOT, Wit
M X O TR 2 BB b2 C L OTAROIN £ 152K ETH 5.

OHALRHOBBICHE VTR, BE0Om R TE B INZ 7T LT b oM es
T2HTH Y, Fpo No 120, No. 80 ZHIHIO LM & EdAsK % b BT 4 OB TR,
BHTH D, FACKTIZ 6 LTHHN 16 A TRISCOMBER L 4 ARIERS0H
YHE TR OAEOH T HTH Y, Mo 4ARTMEAZCHBERDESL 0T,
NXRRIC TR 6~T SR L COMILO K Z 2HEBR LB Z20TH D, RO &ERS
X D FHE LB 4.3~6.3 4 LB —B T 2R LMD TH S
b)) SHEBROMR

Mo E ke, XZOoBBABECHEVWTLE A BMBA LKT 2 TH 5. Lo
HARSCH oo, FERBRCS ) b oM bsEREBchz b vt 2o khic
BELOEBELAZ. BLEAMERHO & EEEmicRC oM AT 2BmE SR VR A
T 285, ZOWMO BN TOMILO FFHE LEPMC R b o LT UXile R A,
B #iifi LT No. 15 (1A E 0.2m), No.12(0.1m), No.2(0.3m), No.11(0.0m), No. 120
(0.3m), No.80(0.3m) LT 5z LA D,  F L CHIHE Gk 0.0 m) CPHEERT b0



(260)

X No. 11 THochid o LB L oM BRER 2 Ttds. MLzo Nolli
BURRHIHLE 0.0 m KR TRFOBRE LA T2 b O THED K Wiho 1% & 245 EH®R & i
WBERcT2bocHEc ks TPERROH] OBBELE 22 TH 5. O No 11 & [#4
CBFH2 LKA FIC No.6 & No. 10 2435 5. HiIcH E0Om KHFLENZ bOTM
N zoffEici No. 11 L[ U e ER ¥ 50T, No. 6 BRI K it
ByAT LT kB~ % e L No. 10 Z oMo AR A E b 0.0 m KR TR A28 &
R LEG~#ET 29 Lo THTRBT 2.0 b 0.0m KRTRKRTS h LBk 2
LT No.6 LJd—OMBEYIRS Lo LR T 2 2 EBHKTELLAREROH & LTEE
FTRETH S, WSRO BT 2 Hic O LT % b OBCHILO R X i« Bkt 288
DObOLR B, M X b No. 13(H L 0.3~0.4m), No. 1(0.6~0.7 m), No. 5(0.2~0.3 m),
No. 3(0.2~0.3m), No. 8(0.1~0.2m), No.130(0.1~0.2m) No. 110 (0.3~0.5m), No. 30 (0.1~
02m) ¥ 2z L BHHKS. zhFHoMid BSRHcEELrRLFEERLEFLSbDOTH
DT b i ZRZOH B ERE FRB o L OHOBRERLTWS. B 3 Hic
O 2T 2B 2 35 b o X b O bsi—EgERE 280 bo & LTille®R
i No.14 (0.1, 0.2, 0.3 m), No. 160 (0.2, 0.3, 0.5 m), No. 150 (0.1, 0.2, 0.3 m), No. 61(0.1, 0.2,
0.3m), No. 140(0.1, 0.2, 0.3 m), No. 40(0.0, 0.1, 0.2m), No.50(0.3, 0.5, 0.8 m) #d 3. z O
Peikidro i b4 3 METE b Zo P RBRROOHE A L, 20 EToOBHEKERO.C
MECC b RO OHE L D L/ TH . Biddio 440, 5RO BIEIC O 1T 508
# No. 91, No. 31, No. 170, No. 90, No. 100, No. 70, No. 101 iz & b T b th RO B fi ic i KD
DM U E TGO BE /OO R L TWw3. b CH s Bim c b h 2R0E
BT SEEICRTTHOTHRN TR W, ROTER AR 2 0HOBETIZRHOM 1 0.0 m
ThL, 20 ELEOMBEE S RRICHRTHE 0.2~0.5 m @ofiiic rhoc BB LT, oh
L DV BT 2 b o L BT 2R MRS, kR 2 F R TR OHM B ORK &
FTERN R 00m TH BV HE0.0m kB M 2L+ % No. 9, No. 170, No. 90, No.
40, No. 100, No. 101 %X 2O MBS E® 0.0m X b 3 20 L HCRTRKTH b, No. 130,
No. 70, No. 50, No. 30 250 n & XM LR M OTH L E L 28D L LTZzo L TN
BHERABREI2HEWREL DD TH .

I T 2R No. 60, No. 20 (3o 0.0 m CLobrsk K SRR K T
DT, EHOBNRE R LT WD OTH 205 LM OBBERINCRT 2868 i3 04 1518
CRTERIIC A % % b T (No. 7, No. 4, No. 10, No. 97%), BRLIRICA X 2 38O ff:
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T2HIZPECTAT B OMOBR LIRS 2D THOC, =0 No. 60 K1 No. 20 (3058 B
OURINE B L c i e ~ DML i W e B A o CHIBIE L LD b o L LIS 5.

vV o® ¥

SRR 5 OHBBLE ZOMECHT, Tk S TS I A
B2 6~T AEETERE 7 R E LTl E 0.1 m IRl < iR o 5
Brf oM, CHEAS LA HHC LB T B\ b0 kA HERO I TEE o X
ML, 2 AP OHIBAEbITN S b0 LR DBRE b0 L L, 3 HfcHbIT
V3 b O ICHHER S BIRME & LT 20 T oM & LB Lze.

L AR I AT 2 O LD I AIC AT 5~6 47, 0.3 m M k5o MiRiifg
lem MF, ZORIEITAEE 02~05m H EEOBOr PO LT 50 L E 2185,

9. LM R 0T OB B s b LT\ B0 R X O TRBE I T
Firtd ohs, F—I TR —0HIHC TR 5 APEHC & D TR & 2 MR LT
RO EA R R O S AR TIC L 2 5O THOT, OHLRRBRORMA W
OFECH 2 b0 LB 2135,

5. RHLOTBIEICIAG B LB 20 EFHEICRT H0MEE b X TH D, HD
O T OH GBI 2 TS CABO M RIS & S & LT 20

CHITAERT B b OTH D, BCOHIBOIMICIETT LTl 2 BAHBIC IO THRMBIHC 1
b2 E LHRORIEL RS LD LEZHES.

4. OO TR X 2RI T, POFRNE A EY 2RO LD
HEEL LT 2B B LASITS b, OHBOBBRINIC R TSR KT D
B HCORTRROMILOERT B IcoNT, OHESIERICRA L k2R b0
LH 2415

VI 8] H X K
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vil Summary

Observation on the beginning stage of the transformation of sapwood into heartwood in the
Japanese Larch Stem, at a plantation for Stem-morphology, are reported in this article. The
sample trees were supplied from 6-7 year old Japanese larch (Larix Kaempferi SARG. ) saplings
which had been retained from planting-stocks in the nursery of the Experimental Forest of the
Agricultural Faculty of the Hokkaido University. The research was carried out by means of
stem-analysis in 0.1 m apart disks as in the computed tables A and B in the text

Conclusions are based upon a comparative study of sample trees from which only one disk
of heartwood (at a certain height above the ground) was taken showing approximately the
beginning stage of heartwood-formation, and of cases when two, three, and more disks of heart-
wood among the 0.1m apart disks showed successively stages of heartwood in the stem more
developed than the beginning stage of heartwood-formaion.

From the computed tables we can decide that the beginning stage of the transformation of
sapwood into heartwood is when the stem-diameter is about 1cm at 0.3 m height above ground,
and when the tree-age is about 5-6 years. Its beginning portion is roughly at 0.2-0.5m height
above ground in the stem. Formerly, the author has reported the empirical formulas on the
stem-diameter, tree-age and heartwood-amount at the 0.3 m height above the ground with the
adult stem of Japanese larch as follows.” If we replace Y with 0 in those formulas, we have
the stem-diameter and stem-rings at the 0.3 m height above ground when sapwood begins to

transform into heartwood.

1) Yzp=0.22X1 025 where, substituted X as diameter of stem,
let Y=0 and Yxp as the diameter of heart-
we have X = 1.1cm wood diameter of the stem.

2 Yrrp=11.14 —5.7 X + 0.69 X* where, X as diameter of stem, and
let Y=0 Yzr as the area of heartwood part
we have X = 1.3cm of the stem.

3) Yxr= 3.08 X33 47 where, X as diameter of stem, and
let Y=0 Yxy as the volume of heartwood part

we have X 35 2.3 cm of the stem.
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4) Y. = 0.67 X2 — 1.60 where, X as annual rings of stem, and
let Y=0 Y:; as annual rings of heartwood
we have X = 2.4years of the stem.

5)  Ygr=0.01 X*% — 0.63 where, X as annual rings of stem, and
let Y=10 Yxras the area of heartwood part
we have X = 4.3years of the stem.

6) Ygxp==0.41 X% — 84 where, X as annual rings of stem, and
let Y=0 Yxy as the volume of heartwood
we have X = 4.4 years part of the stem.

Thus the above formulas indicate that the beginning stage of the heartwood formation in
stem at 0.3 m height above ground is at 1.1-2.3cm of diameter of stem and 4.3-6.3 years for
tree age, adding 2 years required for the top of the seedlings to get to 0.3 m height. So these
formulas are interpreted as approximately in agreement with the actual observed facts.

As many investigaters have observed, the beginning state of the transformation of sapwood
into heartwood and its position in the stem varied according to the species and locality (site);
so also the Japanese larch stems vary even in the narrow limited nursery, where the trees have
grown under the same conditions. Hence, the tendency of the heartwood-formation is not
only characterized by length, diameter and branchiness of the stem, namely by growth conditions,
but seems to vary by reason of the individuality of individual trees.

The character that the heartwood area at the point and time of origin is larger than in
its upper and lower portions, where the heartwood areas are nearly similar and gradually decrease
at a uniform rate respectively upwards and downwards, confirms the manner of heartwood develop-
ment which is upwards and downwards from the beginning portion of the heartwood.

Accordingly the sample trees (6-7 yeare old) do not yet have any heartwood in their stems
though the ripe-zone™*®® already exists. The ripe-zone area is always greater in the butt than
in the other portions in the stem at the beginning stage of heartwood-formation and moreover
the ripe-zone turns shortly into heartwood from its interior. It is understandable that the ripe-
zone comes out in the stem as a pilot of the heartwood, and molds the form of the heartwood

which has its maximum area in the butt in adult stem.



