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Takeshi Kaxo: Forest-biological studies on the wood quality. (Report 5)
On the width of annual rings and summer-wood percents of Todo-fir
grown at Atsuta district in Hokkaids.
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Résumé

In the precent paper we deccribe the results of research on the widith of
annual rings and summer wood, measured in detail under the microscope (x20),
and the sample trees were given by clear-cutting the sample-plot (0.4ha.) in a
large experimental virgin forest of Todo-fir (Abies sp.) at Atsuta district in
Hokkaidd. The number of sample trees were 68, the dicks uced for measuring
were prepared at intervals of 2m. each from the ground height.

The number of annual rings measured were 41,465, of which width of annual
rings and summer wood percent were measured. We adjusted the measured
results according to several elements: height of the stem above the ground,
direction in the stem, individuality of tree, slope of the stand (southward,
northward and the ridge) in the sample plot, and the virtical constitution of the
stand, grouping into the upper, middle and lower storey trees as showing the
growth process of trees to the cutting period. Next we examined the characteristic
tendencies of the appearing conditions of the width of annual rings and summer
wood percent in the combination of these elements. We considered the tendencies
showing the condition of wood with regards the width of annual rings and
summer wood percent, which are summarised in Fig. 1~25 in the present paper.

" The general tendencies considered from these characteristic variations are
as follows:

1. From the frequency of width of annual ring:

The variation of tendencies by the combinations of the frequency of width
of annual ring and several elements of growth is shown in Table 6. From this
table it is noticed that there are upper and lower limits of width of annual
ring, meaning the limited variation by several elements of growth. They are
2.0 mm. and 5.0 mm., respectively, on the group of normal growing trees and 0.8
mm. and 3.0 mm., respectively, on the group of the lower storey trees.

2. From the frequency of summer wood percent :

The variation of tendencies by the combinations of the frequency of summer
wood percent and several elements of growth is shown in Table 7. From this
table the limited regions are considered at 5~159% and 20~30%2, the former
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corresponds to the region in which the summer wood percent of the widih of
annual rings of normal growth in thickness disperses (2.0 mm.~5.0 mm.) and the
latter nearly corresponds to the region of the summer wood percent which
appears in the width of annual rings of the smaller radius increment in the
group oi lower storey trees, and it seems that above the limit of the latter the
quantitative increase of summer wood percent gradually leads to the qualitative
variation of wood and then they form abnormal annual rings.

3. From the relation between the width of annual ring and the summer
wood percent :

Table. 8 is given on the relation between the width of annual ring and the
summer wood percent. From this table the limited regions found in 1 and 2
are reconfirmed, and we consider from a standpoint of evaluation of the material
value of wood that the region of the width of annual ring 1.5 mm.~4.5 mm.
represents the best material value which is most stable, with little variation of
wood quality.



Combination of element

Table 6 Characteristice of frequency of width of annual ring.
T T S ~ Width of annua‘lvr;ng mm. T
~ 1.0 2.0 3.0

| l \

4.0 5.0
r T

Storey (Fig. 1)

| More frequent in lower

More in upper & middle than in lower storey trees

Less in each storey,

Slope (Fig. 13)

' More on the ridge, north- and southward
slope in this order.

More on the south, north and ridge in this order.

nearly equal.

1. Upper storey

l More on the northward slope ‘

More on the northward slope.

(Fig. 13—1) A
2. (ll\:/lilgdlleaitg)rey. More on the southward slope.
3. Lower storey. ‘ More on the

(Fig. 13—3) southward slope.

Height of stem.
(Fig. 14 & rep. 3)

More on the northward slope

‘ More in the lower part of stem. ‘

More on the southward slope

More in the upper part of stem.

More on the northward
slope.

Almost 1dent1cal

Almost identical.

More in the lower
part.

1. Upper storey.
- (Fig. 19)

2. Lower storey.
(Fig. 19)
Direction in stem
(Fig. 23—1, 2, 8,)

More in the lower part of stem. '

More in the lower |

part of stem. Less in the lower part of stem.

More on the northward slope |

N-side.
1. Upper storey, - — [ P
S-side. More on the northward slope. l
N-side. } More on the northward slope. '
2. Middle storey. More on the southward slope. |— - - - - =
S-side. [ More on the northward slope.
N-side. | More on the \ More on the northward slope.
3. Lower storey. southward. — - —
S-side. slope. ( More on the northward slope i

Annual ring of
compression wood

|
l

__(Fig. 6, 7, 8). - _ . ) _
1. Storey. ’ *1 %2
2. Below 95% - I 9 -

¢ompression wood ratio

| " |

Less in the lowerpart of stem.

Less in

More on the southward slope

\ More in the lower part.

each part approxrmately equal

More on the southward slope

More on the north-
ward. slope.

More on the soathward slope.

Less on

Less on

approx1mately equal.

approx1mately equal

each slope,

each slope,

Varies irregularly.

Varres zrregularly

SR
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. Above 96% o *3 o o - Very small in each storey.

Limited region of width | - " ; ‘ «
of annual ring. 4 ‘5 ‘ *6 | ‘7 r )

" #1: Shows linear decrease according to the increase ot w1dth of annual ring, more in the lower, middle and upper storey in this order. *2:
Shows gradual decrease according to the increase of width of annual ring, difference between each storey is irregular. *3: Shows linear
decrease according to the increase of width of annual ring, identical in each storey. *4: Upper limit of lower storey tree. *5: Upper limit
of normal tree. *6: Lower limit of lower storey tree. *7: Lower limit of normal tree.

B ~Table 7  Characteristics of frequency of summer wood percent.
T o Summer wood fercent.

Combination of element | 10 20 30 40 50
| | | | |
Widt?p{)i;ag?f:; rng. More in the rei:ﬁﬁ,;b(r)ﬁfg? mm. width of More in the region below 2mm w1dth of annual ring.

Region of mode of summer
wood percent, for the width
" of annval ring above 2 mm.

(Fig. 5—1~3) . L
1. Upper and middle | | |
storey. o Mode. i ) S . B o ) -
2. Lower storey. | [ NMiode. :

Slope. (Fig. 17— 1~3) } More on the south-, northward slope |

and ridge in this order. ‘ NMiore on the rldge, north-, and SOJthwaTd in this order.

1. Upper Storey. More on the southward blope | " More on the northward blope

. ) , More on the south- \ i
2. Middle storey. i ward slope.. More on the northward slope. Almost zdentlcal
3. Lower storey. _ IMoreont the > northward s1. More on the soathward s]opel - e More ou the northward blope

" Direction in the stem |
(same in the north as south-'
side, Fig. 24—1~3) i

1. Upper storey. | More on the sothward slope. | " More on the northward slope. o S
2. Middle storey. | More on the southward slope.] _ More on the northward slope. B _ o
3. Lower storey. | More ~on the southward slope ) More on the northward slope.

" Tendency of formmg
compression wood in '

annual ring. ‘ Less. _ More.

(Fig. 11—1~4) ! - - o -
1. Upper storey. | Less. | o T More. o -
2. Middle storey. ; Less. T 77 More. o
3. Lower storey. _ _ ~  ~ Less. T~ More
Limited region of | 'Rerwon of appearance| [ Limited region of |

! of normal summer lnor.nal sumymer wood,

__percent.

summer wood percent. |

~_wood percent. |

(S %) LICEEETFWE e HB K

(1)
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Table 8 Characteristics of width of annual ring «nd cummer wood percent.
o B | - i Width of annual ring. mm.
Combination of element. ‘ 1.0 2.0 3.0 4.0 5.0
- S —_ _— — —_ — ‘-v - - - - —— - | — — - _—
Region of appearance of | i
mode in summer wood i . ipqs . |
percent. *1 | Varies ertgl?(): constant | Constant entirely. i Irregular.
1. On all sample. ‘ g | .
(Fig. 20 R R DU o o L
2. At the ground level. « | Varies within a ’ ’ [ ’ .
. (Fig.2) Tt constant region. Naerly Sfa‘,’l‘f L Tesular.
" Variation of averzge Nearl i .
y constant, but i
summer wood percent. #1 Decreases grad—-ally. decreases or increases No variation nearly. éL
1. On all sample > e
' : : partially. i
(Fig. 3) o o - - 1
. 3 he lower tha the e d B =
2. Storey. (Fig. 20) 1Le s in the ,;)1?;1;1e ;gréryl e upper an Irregular :3:,5
. N e —— —r —_ ———— o — — -_— - —_—————e S— — ——— —- — — R — —_ — =3
3. Height of stem 4 ;}
above the ground. . " Coincides | !
(Fig. 22—1-3) More in the lower part of stem. nearly. : > g.g
Upper storey. Nearly counstant in ezch, and the diff- I Irregul -
TR - - T T - Teg ar.
Middle storey. | | More "(l)lt};?elrgwel part ‘ Coincides nearly. ! erence between each stcrey is irregular. Rl
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_of annual ring. |

it seems to have different

properties compared with
normal wood.

Decreases lmearly accordmg to the increase of width of annual rmg

Summer wood percent is learge abnormally, and largest in the lower storey tree or the lower part of stem.

Summer wood percent decreases gradually, but it is considerably large in the lower storey tree or the lower part of stem.

*4: Summer wood percent varies within a constant region, but the difference by growth conditions is not found.

*5: Summer wood percent is nearly constant, and the difference by growth conditions is not tound.

*6: Summer wood fpercent is very irregular and the tendency of forming compression wood is large.

| Approximately stable quality. Entirely unstable.

i
Estimation as to quality. ‘F

%1
2
*3:



