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SUMMARY OF MARKING SYMPOSIUM

By

Ernst J. Schreiner,¹  Edmund 0. Ehrhart²  and Arthur L. Bennett³

The number of living trees 6 inches and more in d.b.h., basal area and
volume marked for removal by each of the nine markers are summarized in
table 1. Tree volumes are for peeled wood to a 1-inch top diameter. The
conversion to cords is on the basis of 100 cubic feet solid content per cord,
the 138-2/3 cubic feet stacked cord of 52-inch peeled wood used by the
Armstrong Forest Company.

There are a total of 94 living trees on the half-acre sample plot with a
total basal area of 57.48 square feet and a total volume, to a 4-inch top, of
1,460 cubic feet (14.6)cords).

¹  In charge, Forest Genetics Research, Northeastern Forest Experiment
Station, Upper Darby, Pa.
² President, Armstrong Forest Company, Johnsonburg, Pa.
³  Manager, Department Woodlands Operations, Armstrong Forest Company,

Johnsonburg, Pa.
4
 Volumes taken from an unpublished volume table for Allegheny northern

hardwoods prepared by the Northeastern Forest Experiment Station in cooperation
with the Armstrong Forest Company and the Allegheny National Forest.



The nine markings can be subjected to a wide variety of comparisons and
the interpretations of such comparisons are open to even wider diversity of
opinion. We are including only a few comparisons that seem pertinent to
forest tree improvement 5/ with a minimum of interpretation; we leave further
comparisons and interpretations to the reader.

5/ The senior author takes full responsibility for genetical interpre-
tations.
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In table 2, the markings are arranged in the order of the basal area and
volume marked for cutting. The range in volume marked for removal is 1.83
cords, 12.5 percent of the total volume (14.6 cords) on the sample plot, and
the range in basal area is 5.39 square feet, 9.3 percent of original basal
area (57.48 sq. ft.).

The number of trees marked for cutting places the markers in a different
sequence. The range in number of trees marked for cutting is 14, 14.9 percent
of the 94 living trees on the plot.
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One of the objectives of this symposium was to compare the marking of
foresters in different occupational categories (table 3). The categories have
been arbitrarily based on the present occupation of the markers. Original
training, previous employment and experience are undoubtedly of equal (or
greater) importance. These have not been considered because they cannot be
accurately defined and in any case it would be impossible to assess their in-
fluence.

The relationship between volume and size of trees removed is indicated
by the number of trees per cord. The average figures show that public service
foresters removed the lowest volume but the largest number of trees, thus the
largest number of small diameter trees Industry foresters removed the larg-
est volume and the smallest number of trees. The average markings of the sil-
viculturists and the forest geneticists fall between these extremes.

If we keep in mind that silviculture is still essentially an art based
on limited scientific (silvical) knowledge, the differences between the aver-
age volumes and number of trees marked for removal (on the basis of occupa-
tional categories) may be considered relatively small.

Comparisons of Residual Stands

The improvement or deterioration of forest stands managed under any sys-
tem of intermediate cuttings depends on the residual trees left after each
partial cutting. It is therefore of particular interest to compare the re-
sidual stands left by the nine markers. The number of identical trees left
by a majority (five to nine) of the markers, by seven to nine, and by all
markers are compiled in table 4 by species and d.b.h. classes.
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On the basis of the 90 trees on the sample plot (of the 5 species listed
in table 4), five to nine markers left 63 percent identical trees, seven to
nine markers left 49 percent and all markers left 28 percent.

Computed on the basis of the nine markings, the average number of trees
left in the residual stand is 56. The 25 identical trees left by all markers
therefore represent 45 percent of the trees in the average residual stand.
In the opinion of the authors this is unexpectedly good agreement.

Improvement of naturally regenerated stands through genetical mass se-
lection depends on retaining the best phenotypes for seed trees. A comparison
of the markings on the basis of the quality of the trees left in the residual
stand is presented in table 5. The quality ratings are those assigned by
Bennett and Armstrong (p.11).



The following tabulation summarizes the number of identical residual
trees of all species by quality ratings (from table 5):

The fact that a majority (five to nine) of the markers left all (100 per-
cent) of the trees rated as "very good" by Bennett and Armstrong indicates a
majority agreement on the best trees on this plot. The number of identical
trees marked by the three geneticists, whose major interest in marking was to
preserve the best phenotypes, were intermediate between the markings by all
nine and by seven to nine of the markers  Since spacing requirements make it
impossible to leave all of the best phenotypes in the residual stand, the 71
percent agreement by the three geneticists on the "very good" quality rating
probably indicates their general agreement with the majority evaluation of
tree quality.

Our last comparison, presented in the following tabulation, shows prac-
tically no difference between the average phenotypic rating of "very good" and
"good" trees left in the residual stand by foresters in the four occupational
categories:
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Many more comparisons are possible, but from the comparisons presented
in this summary it appears that genetical mass selection cannot go beyond a
good silvicultural marking at the present time  It is also apparent that
"genetical markings" will be possible only when forest genetics research has
provided much more precise information on the mode of inheritance in our im-
portant forest tree species. Sound criteria for genotypic, rather than pheno-
typic excellence are required for a truly genetical marking.
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