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Introduction
For many years the emphasis in forest genetics studie;
and forest tree improvement research has been primarily
on increasing yields, improving tree form, obtaining resistance to insects or diseases or to producing a tree able to
withstand new or different conditions. Only during the
past 5 to 10 years has much attention been paid to wood, and
even then most of the emphasis has been on variation patterns within the tree, between trees, and between different
sites and geographic areas rather than on inheritance per
Se.
Interest in genetics of wood hzs now become widespread.
But to intelligently use genetics as a tool to improve wood,
we need to know everything possible about inheritance
patterns of specific wood characteristics. This article is
written in response to a request to summarize present
knowledge about inheritance of wood properties. The field
of research in wood genetics is rapidly expanding with a
large number of studies now underway, some of which are
presently far enough advanced so that results are becoming
available. Thus, by the time this article is published, there
will undoubtedly be new and better information about
inheritance of wood properties than was available when
it was written in October, 1960.
In order to attain its objectives, the present article will
be divided into: (1) Measurements of Inheritance. (2) Present Knowledge of Inheritance in Wood. (3) Studies Yielding Supplementary Information. Examples will be mainly
drawn from coniferous species. No separate "Review of
the Literature" will be included, but references to pertinent
literature will be scattered throughout the text.

Measurement of Inheritance
To simply speak of inheritance as being strong or weak
is rather meaningless, although this must be the first approach. Thus, lists of important wood characteristics and
their possible influence by genetics and environment
(SCHREINER, 1958, DADSWELL
and WARDROP, 1960) have been
very helpful when used as a guide. But to be of maximum
value, inheritance must be expressed in some manner that
has a definitive meaning for all. Unfortunately, this degree
of precision has not always been attained in forest genetics, and scattered throughout the literature are many
vague, and sometimes questionable, measures of inheritance. Such a situation can be misleading and often dangerous, with the result that published figures rnay be taken,
re-cited subsequently many times, and often given significance which the original author never intended. This
unhappy situation has (developedespecially in wood studies;
thus, I feel compelled to caution about the potential danger;
and to emphasize care in interpreting published results.
Especially in a new field such as wood genetics it is natural to be enthusiastic and excited about any results
obtained. This tendency in no way implies intellectual dishonesty, for in this new field of work all of us are eager
to publicize any inheritance patterns that might seem to
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have emergeld. The result of all this can be exemplified by
the typical query, "What should I do? I can obtain heritabilities from .21 to .45 from the Same data, depending on
the formula used and the interpretation of the answers
obtained." Whichever of these figures becomes incorporated in the mainstream of literature could have a farreaching influence on initiation of future genetic investigations in that area.
One way of expressing inheritance is through use of the
long-accepted term "heritability," which is still being employed in crop and animal breeding. Expressing the genetic control by means of heritability is the most common
method currently used in forestry; and if properly interpreted, it can be very valuable. One prominent plant breeder recently criticized the excessive emphasis on heritability
by the forest geneticists and pointed out that what is needed is a knowledge of the genetic gain. Most of the published
heritabilities are for seedlings or young stands, and it is
important to remember this when interpreting results.
Although our present state of knowledge is often not enough
to accurately determine genetic gain, yet we must a t all
times remember that not heritability per Se, but genetic
gain is our ultimate interest.
Very simply stated, heritability is the relationship of the
heritable portion of the variability of a specified characteristic compared to the total variability of that characteristic. For plants and animals it is used usually in reference to the portion of additive genetic variability, thus
providing an inldication of the genetic gain possible for the
characteristic under consideration. Other concepts of heritability are referred to in the literature; especially i n
forestry literature, distinguishing between heritability in
the narrow sense or heritability in the briosd sense has been
stressed. TODA(1957) makes a cleas explanation of these
differences. He states, "When the material is propagated
by sexual means, the non-aldditive effects of individual
genotypes cannot be passed on to their progenies, so the
term heritability must be employed in the narrow sense when vegetative propagation is used, the effects of dominance and epistasis are passed on the next generation because the genotypes of individuals are transferred unchanged. So the term heritability may be ernployed in its
broad sense." His definitions are based on ideas of LUCH
(1949).
Both of these terms for heritability have been used to
describe wood characteristics. FIELDING and BROWN
(1960)
calculated heritability of wood specific gravity in both the
narrow and the broa~dsense, although they use the term
"gross heritability" meaning essentially the Same as heritability in the broad sense. For wood specific gravity,
these authors obtained heritabilities in the broad sense
(gross heritabilities) of 0.7, 0.5, and 0.7, while their narrow
sense heritability of specific gravity was 0.2. Similar resulti
were obtained by TODAet al. (1958) who obtained heritabilities in the broad sense of 68% (0.68), and in the narrow sense of 27% (0.27) for heigth growth of Cryptomeria.
As can be Seen, it is absolutely necessary for the writer to
clearly state and for the reader to clearly understand
whether the heritability figures quoted are in the lzarrow
or in the broad sense.

