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Timber qualities of Yachidamo (Fraxinus mandshurica) and
Udaikamba (Betula maximowicziana) trees grown on
a tree plantation in Hokkaido

Hisashi OHSAKI

To secure hardwood timber for the lumber industry stably and sustainably, hardwood species
plantations will be needed. To acquire basic information about plantation-grown hardwoods, the
timber qualities of Yachidamo (Manchurian ash; Fraxinus mandshurica Rupr.) and Udaikamba
(monarch birch; Betula maximowicziana Regel) grown on plantations in Hokkaido were investigated.
Growth ring widths were larger in the early stage, decreased from a certain age and then settled into
constant values in Yachidamo and Udaikamba under plantation-grown conditions. For Udaikamba,
several thinning operations seemed to increase ring width and the effects of nursery operations were
indicated. The growth ring width and wood density of Yachidamo showed a proportional relationship
when the ring width was smaller than 3mm, and wood density was constant with larger growth ring.
For Udaikamba, there was no significant change of wood density with ring width variations. The
wood density and wood bending strength showed proportional relationships in both species.

Keywords: Larix kaempferi, transverse compression properties, radial variation, density, annual ring
structures
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Fig. 1. Sampling site of Yachidamo plantation-grown trees.

(Sorachi management district, Hokkaido prefectural forest)
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Fig. 2. Sampling site of Udaikamba plantation-grown
trees.  (Tomakomai management district, Hokkaido
prefectural forest)
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Timber qualities of Yachidamo (Fraxinus mandshurica) and Udaikamba (Betula maximowicziana) trees grown on a tree plantation in Hokkaido
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Fig. 3. Typical disk samples at 2.0m above the ground for large-,

medium- and small-diameter trees.

KE % INE
large diameter medium small diameter
tree diameter tree tree
FHEZE (mm)
Average diameter 322 201 181
(mm)
M
Sample tree number 2 2 1
FIwRE
Total growth ring 61 64 67
number
DM E iR
Growth ring number 48 42 43
within heartwood
DHMERE (mm)
Heartwood diameter 277 177 161
(mm)
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Table 1. Classification of Yachidamo sample trees by stem diameter and total growth ring number at

2.0m above the ground.
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Fig. 4. Growth ring width succession in Yachidamo sample trees compared among diameter classes.
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Fig. 5. Typical disk samples at 2.6m above the ground in Furano- (left) and at 2.0m
above the ground in Hobetsu (right)-grown Udaikamba trees.
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Timber qualities of Yachidamo (Fraxinus mandshurica) and Udaikamba (Betula maximowicziana) trees grown on a tree plantation in Hokkaido
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Location tree above ) . .
diameter | diameter diameter
number | ground (mm)
m) (mm) (mm)
L]l
Hobetsu 6 2.0 224 170 296
ERH
Furano 6 2.6 317 222 374
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Table 2 Heartwood diameter and total number of Udaikamba sample trees.
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Fig. 6. Growth ring width succession in Udaikamba sample trees.
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Fig. 7. Sapwood width and ring number within sapwood in Udaikamba sample trees.
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Fig. 8. Relationship between growth ring width and wood density in Yachidamo plantation trees.
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Timber qualities of Yachidamo (Fraxinus mandshurica) and Udaikamba (Betula maximowicziana) trees grown on a tree plantation in Hokkaido
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Fig. 9. Relationship between wood density and bending strength  (static bending, modulus of rupture) in Yachidamo
plantation trees.
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Fig. 10. Relationship between wood density and compression strength parallel to grain in Yachidamo
plantation trees.
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Sk {E? Sk fiE)
FRIE Natural-grown | Natural-grown
Ashibetsu | timber (literature | timber (literature
data®) data®)
FERE(mm)
Growth ring width (mm) 2.27 2.22 i
K[ELFE (glem’)
Wood density, air-dry 0.74 0.70 0.67
condition (g/cm®)
Bl 1758 & (MPa)
Modulus of rupture in 127 105 103
static bending (MPa)
[E#E58 & (Mpa)
Compression strength 52.2 47.9 43.2
parallel to grain (MPa)
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Table 3. Comparison of timber quality between plantation- and naturally grown Yachidamo timbers
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Fig. 11. Relationship between growth ring width and wood density in Udaikamba plantation trees.
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Timber qualities of Yachidamo (Fraxinus mandshurica) and Udaikamba (Betula maximowicziana) trees grown on a tree plantation in Hokkaido
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Fig. 12. Relationship between wood density and bending strength ~ (static bending, modulus of rupture) in Udaikamba
plantation trees.
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Fig. 13. Relationship between wood density and compression strength parallel to the grain in Udaikamba
plantation trees.
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Table 4. Comparison of timber quality between planted and natural grown Udaikamba timbers
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trees.
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Timber qualities of Yachidamo (Fraxinus mandshurica) and Udaikamba (Betula maximowicziana) trees grown on a tree plantation in Hokkaido
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Fig. 15. Horizontal variations in wood bending strength in plantation-grown Udaikamba trees.
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