specific gravity, were compared by pulping and running
standard beater evaluations on representative chip samples
from single trees from each clone. The results obtained
were compared with wood and fiber properties obtained
from disk samples and earlier evaluated increment core
samples. The trees evaluated were approximately ten years
old and the wood was primarily juvenile wood. Because
the trees were selected for extremes in specific gravity,
considerable variation existed in specific gravity and related fiber morphology. I n evaluation of the results, the
selection procedure used should be kept in mind.
Simple correlations demonstrated that specific gravity
was correlated with the percent summerwood, the percent
compression wood, and the wall thickness of the summerwood fibers. Increases in specific gravity were accompanied
by increases in tearing strength and reductions in burst
and tensile strength. Handsheets made from the high specific gravity trees had lower apparent density indicating
the thick-walled summerwood and compression wood fibers
were not collapsing with the result that Open textured,
bulky sheets of low apparent density were produced.
Highly significant correlations were obtained between pulp
yield and percent lignin (r = -.98) and pulp yield and the
arithmetic average fiber length (T = .96).
Multiple regression analysis revealed that tensile strength
was significantly related to the percent summerwood, and
the wall thickness of springwood and summerwood
tracheids. Tearing strength was related to the above factors
and, in addition, was significantly correlated with the
diameter of the springwood tracheids. Bursting strength
was less influenced by fiber and wood properties and only
fiber length was found to be significantly related to bursting strength.
There is considerable evidence in the literature that indicates wood specific gravity is under moderate to strong
genetic control. Specific gravity and associated fiber mor-

phology appeared to have considerable influence on pulp
and paper properties. The desirability of the use of forest
genetic techniques to increase specific gravity of the southern pines is influenced by a number of factors. The importance of increased pulp yield and higher tearing strength
versus lower apparent density, lower burst and lower
tensile strength must be considered. Also worthy of consideration are the possibilities of technologically modifying fiber properties as well as the possible use of silvicultural techniques (fertilization, irrigation, spacing, and
length of rotation) to influence specific gravity and fiber
morphology.
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Introduction
Mutation induction in forest trees may be accomplished
by using ionizing or particulate radiation, chemical mutagens, or by other physical treatments. Definitive comparisons of these various techniques in forest tree materials have not been made and much remains to be learned
about the relative advantages of each. Prior to such comparisons, the usefulness of each separate approach must
be defined for the broad spectrum of available materials.
The study herein reported was conducted to provide data
for planning mutation breeding programs in conifers, using
gamma radiation of male buds or pollen as the mutagen
treatment. It is expected that subsequent breeding studies
would provide a basis of comparison to other induced
mutation methods.
l ) This study was supported by a grant from the U. S. Atomic
Energy Commission, Division of Biology and Medicine, Biology
Branch, Contract No. AT (30-1) 3571, N Y 0 3571-6.
2, Associate Professor and Research Assistant respectively, New
York State University, College of Forestry at Syracuse University.

Reviews of radiation experiments conducted in forest
tree material are included in recent publications by
ERICKSSON
et al. (1966) and L YNN (1967). From these listings
it is apparent that the majority of studies thus far have
dealt with the irradiation of seeds or other somatic mater i a l ~ Despite
.
the preponderant use of somatic tissues, certain theoretical advantages of gametic irradiation are obvious. In particular, gamete treatment avoids the disadvantages of chimeral cell populations that often result
from somatic radiation. The problems of dominance or recessive mutant gene character are not necessarily made
easier, although the question of meiotic screening for chromosomal irregularities in individuals following radiation
is expected to be more consistent than with chimeral tissues.
The question why one should desire mutation induction
in already heterozygous forest tree material ignores much
of the biological potential of the technique. A previous
discussion of the usefulness of irradiated pollen has been
and M ERGEN (1964). In that article t h r
published by STAIRS
authors pointed to the possibilities of producing germinablt.

