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Understanding Wood: Four Structure Types
All hardwoods have vessels (little pipelines) that are
used in sap production. The size and distribution of
these vessels vary among species; some are visible to
the naked eye. When the vessels are cut across the
end grain, they’re often referred to as pores, thus

hardwoods are known as “porous woods” (see below for
further classification). The size, number and distribution
of the vessels affect the appearance and uniformity of
hardness in a particular wood. Softwoods, which don’t
have pores, are known as “non-porous woods.”
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In some species (e.g. oak
and ash), the largest
pores are in the
earlywood while those
in the latewood are
more evenly distributed
and uniform in size.
These woods typically
have distinct figures
and patterns, and the
uneven uptake of stain
(the large pores soak
up more color) make the
figure more pronounced.
These are also known
as open-grain woods.
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Diffuse Porous

In some species (e.g.
maple, cherry and
yellow poplar) the
pores are distributed
fairly evenly across
the earlywood and
latewood. Most
domestic diffuse-porous
woods have relatively
small-diameter pores,
but some tropical
woods of this type
(e.g. mahogany) have
rather large pores.
These woods usually
have even uptake of
stain (there seems to
be no scientifically
proven explanation of
the cause of blotching).
These are also known as
closed-grain woods.
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In some species (e.g.
black walnut and
butternut), pores are
large in the earlywood
and smaller toward the
latewood, but without
the distinct zoning seen
in ring-porous woods.
Also, some species that
are usually ring-porous
(e.g. cottonwood)
occasionally tend
toward semi-ring
porous.

Hardwood

Softwoods don ’t have
vessel cells (water is
conducted in the living
tree in tracheid cells).
Different softwoods
have different growthring characteristics
however. In white pine,
the rings are nondistinct, and stain
uptake is fairly even,
as in diffuse porous
woods. In yellow pine,
where the rings are
clearly visible, stain
uptake in earlywood is
more pronounced than
in latewood, as in ringporous woods.
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