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Studies on the forest management from the viewpoint of wood quality.

(2) Development of Botan in connection with pruning.
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Fig. 1. Schematic representation of a type
Botan. a: a; type, b: a; type.

[ZABotan wood [ AHeart wood, E5Protective laye of knor, (1 TWourved part of e,

Table 1. Formation of three types of Botan

a type @ type B type
Pruning DBH| H Hz | NK (1) (2) (1) (2) (1) (3)
Area | Rate | Area | Rate | Area | Rate
(em) | (m) | (m) (em?) | (%) | (cm?) (%) (ecm?) (%>
W—71 |Non-pruning | 7.8 | 81| 3.2 | 66 0 0 0.1 6.1 0.5 1.3

W—90 | Non-pruning | 13,0 | 141 | 5.6 | 113 0.2 1.8/ 0.2 8.9 0.2 2.5
W—61 | Non-pruning | 17.8 | 14,0 | 5.8 | 8 0.3 8.2 0.4 25.9 0.7 0.9
W—275| Pruning 6.8 81| 3.9| 64 0.5 17.2] 0.7 1.6 0.2 0.3

W—263 | pruning 10,0 | 11.6 | 7.0 | 103 0.5 58| 0 0 — 0.1
W—216 pruning 12,6 | 10.8 | 6.2 | 109 1.2 156 — 0.9 0.5 1.5
W—242| pruning 14.5 12,5 | 8.0 167 3.9 2,0 — 0.6 0.3 L1

W—138| pruning 14,9 1131 49| 77 3.0 19,5 1.2 6.5 1.0 16
W-—270| pruning 19,4 116.5| 8.1 155 12 11,6 0.5. 7.1 0.5 0.6

DBH : Diameter of breast height, H : Tree height, Hg : Clean bole length, NK : No. of -
knots in clean bole, (1) Average value in cross section, {2) No. of Botan / total no. of
knots, (3) No. of Botan / clean bole length
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Table 2. Relationship between a; type Botan and the diameter of knot

Diameter of Rate of no. of Botan to no. of knots (%)

knot (mm) W—216 W—138 W—242 wW—270 Average
~ 2 0 — 0 0 0
~ 4 0 0 0 9.7 4.1
~ 6 0 0 3.0 11.1 4.8
~ 8 10.7 0 17.1 0 10,1
~10 8.3 22.2 20,2 0 14,7
~12 50 381 27.3 0 28.8
~14 50 33.3 36. 4 17.7 28.8
~16 100 100 90 0 68, 4

17~ 100 — 37.5 42,1 42,9
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Fig. 2. Relationship between the area of wounded
part of xylem by pruning and the cross sectional

area of knot,
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HRBEBEBROT, EEITOAIC20TH B E, O—1, H—2 I an O FARYN46%, O—
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Table 3. Relationship between «; and a; type Botan and the diameter of knot.

Diameter of knot (mm)

~66~m@~wm~mM~ Total
01, DBH(em) 14.8| No. of pruned 9 |47 {49 22 T_( 134

H(m) 14.8 knots ! non-pruned 16 9 ' 2 0‘7 0 ' ;"7
Hp(m) 9.2 a* (%) |22.2]447]46.9]50.0 7.4 463

NK 161 Rate a* (% |125| 0 [s00] 0 |0 | 111
0—2, DBH(cm) 12.2 | No. of pruned oo ju |9 [— K
H(m)  13.4| knots non-pruned |66 |21 | 1 | 0 | — ) 88
Hg(m) 8.1 a* (%) | 0 6.4 (357 (8.9 — | 184

Rate

NK 175 a** (%) | 6.1] 4800 | 0 1-— 6.8
H—2, DBH(em) 10,0 | No. of pruned 6 |16 |14 |11 l 3 50
H(m) —_ knots non-pruned 22 1 0 0 ’ 0 23
CHe(m) 5.5 a* (% | 0 |43.7]50.0]545 [100 46,0

NK 73 Rate a* (% |0 |0 f—xd 0 | —x
A—2, DBH(ecm) 16.0 | No. of pruned o o o o |o 0
H(m) 1.1 knots non-pruned 37 40 32 8 5 122
Hym) 50| a* % |0 |0 |0 |0 |o 0

Rate

NK 122 e (%) |24.3]50.0]281] 0 |400] 328
A—4, DBH(cm) 16.5 | No. of pruned o [ o |o | 2 |9 11
H(m)  10.0| knots | non-prumed |20 |19 |13 71| e
Hp(m) 4.8 a* @ |0 |0 | o0 ﬁm 77.8| 8.8

NK 80 e T e @ 13.8 268|615 ) 286 0 ‘ 7.5

* No. of a;/no. of pruned knots (%), ** No. of ay/no. of non-pruned knots (%)
¥ a type formed in pruned knot.
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BIOREUHBELDLHESI N B,

HEPHORLOKE TRLATOEESHITIFZ S IHIRLALS T, —EOERNKEIFLA
E—ELTW BB LRSS THRITHERELA SN LY, ORI E2HB3 —EMHICEIZS
CEIBRLTVWAEEDbN B,

ZCT, MEREZERLT, BETETOHORIDOHEENMERD I, B—3EFO0OKD 2 XK
DORERTH 3,

HEDODTBORI N DES, 0—21F O—1 icL, NREOEHELLELLHBEEET LK
ot BREEODZBRVWTAHTHRABTH -7 TDBEA, 02 i O—1 ko fEk&EL
TSNS, HBEVSRKTH-7ed, ARD2ERICOVWTHSE, A—2 F A4 LDE
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Table 4. Number of knots per one meter of clean bole

W71 W—90/W—61/W—275 W—2635w—216[w-242;W—138}W—270} H—2|0—1|0—2|a—2]aA—4

20,6 1 20,9 |17.7 | 16.4| 147 | 185 20.5‘ 16.7 | 201|133 |17.3]21.4|25.4(19.6

Table 5. The vertical distribution of number (No.) and diameter (D) of knots.

Height from W—263 W—242 0—1

B Gy o | PGrange) [ DCererage) |, [ Dlrange) | Diaverage) |, [ DGrange) | Digverage)
0.0~1.0 1 3~ 8 4,5 20 5~10 7.5 18 4~ 9 7.3
1,1~2,0 18 3~11 5.6 18 4~11 7.4 17 3~13 8.8
2,1~3,0 15 3~11 7.1 18 2~12 7.2 17 5~21 12.2
3.1~4,0 12 1~11 6.7 20 3~15 8.4 13 7~19 12,9
41~50 17 3~10 6.9 30 3~18 83 19 2~16 7.9
5.1~6,0 15 4~13 7.8 17 5~18 11.2 16 2~21 12.1
6.1~7.0 15 2~12 5.0 18 6~16 10.8 22 2~15 8.8
7.1~8.0 - — - 26 2~26 9.4 14 3~16 10.5
8.1~9.0 — — — — — — 21 4~16 10.1
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Table 6. Relationship between the formation of a; type and the season of green pruning.

0—1 0—2

‘ 1956. 1959 1962. 1970. 1956. 1959. | 1962. 1970.
Oct. Dec. Oct. Feb. Oct. Dec. Oct. Feb.

Height from ground level(m)| 0~1, 6|1, 6~2, 4I2, 4~5, 3‘5. 3~9,31 0~1.71.7~2.52.5~4,24,2~8,2

Season of pruning

No. of total knots 26 14 49 72 18 17 50 90
No. of prunded knots 25 14 34 61 9 9 15 54
Rate of formation of Bota%*) 76 100 53 20 22 33 7 17
(
Average Botan area** (cm?) 6.1 19,2 50.9 3.9 15.2 74.5 18.0 (11%9
i L%

* No. of a, type / no. of pruned knots, ** In radial section,
3% Datum except the one abnormal value
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Fig. 4. Extent of Botan in radial

section.
a: a; type b: a, type C: 8 type
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Table 7. Relationship between the formation of a; type and the length of loose knot.

Length of A—2 A‘_4
(1?3;; knot No. of Rate of No. of Rate of
loose knot formation (%)* loose knot ’ formation (%)*
~ 10 6 17 7 { 29
10 ~ 20 52 31 32 19
20 ~ 30 43 35 24 33
230 ~ 11 64 6 50

* No. of ay/no. of loose knots.
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Table 8. Average shrinkage (%) in the disk with Botan wood.

Average shrinkage (%)
L ] R T
Sap wood* 0.413 3.50 8.61
Heart wood* 0.221 3.25 7.86
Botan wood** 0.198 r 2,71 6.68

* ; The sample from the forest owned by Watanabe.
#* . The sample from the forest owned by Oka.
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Résumé

Botans are the discoloration of wood originating from mechanical wounds of living tree
trunks, and correspond to artificial heartwood formation.

In the previous paper, it was mentioned that environmental factors have no effect on the
development of Botan, while intensity of pruning is very effective.

The present studies which were undertaken on Sugi (Cryptomeria japonica) stands on
Kuma-Chyo, Ehime Pref., aimed to clarify the development of Botan in connection with
green pruning.

1. Botans developed in Sugi wood were classified into three types: a;, a; and .

2. Botan originating from a wound of trunk accompanied by green pruning is classified
into a; type. a, type develops around the base of a knot of natural pruning, and the one
which has no connection with a knot in its origin is classified into § type.

3. The rate of formation of &; type depends upon diameter of the knot and season of
pruning. The rate of formation increases with the increase of diameter of knot, and it
was considerably smaller in Feb. pruning compared with Oct. and Dec. pruning.

4. The extent of a; type is also related to diameter of knot and season of pruning.
There was a loose relation between diameter of knot and the extent of @, type, and the
max. longitudinal length became greater with increase of diameter of knot. The extent
of a, type was remarkably small in Feb. pruning compared with other seasons.

5. The rate of formation of @, type had no connection with diameter of knot, but with
the length of loose knot. It was remarkably high in loose knots over 30mm. in length.

The extent of @, type had no relation with diameter of knot and they were generally
smaller than the other types.

6. The values of | a| in Botan wood were larger than those in normal wood. These
results might show existence of large growth stress in Botan wood.

The values of specific tensile strength in Botan wood were smaller than those in normal
wood and were almost the same as those in juvenile wood.



