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Summary

Extensive supplies of native Populus species in the United States are now
growing more rapidly than they are being utilized. Hybrids of Populus in
general exhibit very rapid growth, at least in their early years, but as a
rule the wood is of lower density than that of the prevailing native species
of the genus.

Among native aspens, the site quality does not appear to be a controlling
factor in determining the density of the wood. However, it does influence
the volumetric yield. Considering all specimens of native species and
hybrids together, the relationship of specific gravity to ring width had a
highly significant correlation coefficient.

Introduction

The genus Populus has been given a great deal of attention in recent years.
In Europe and in the United States, poplar hybrids have been found to grow
rapidly. In this country, natural hybrids have appeared. Natural repro-
duction commonly occurs from seeds, from sprouts, and from root suckers,
and all species are propagated easily by cuttings. Populus appears to be
an ideal genus for experimental work by the silviculturist, the wood tech-
nologist, and the forest geneticist.

—Maintained at Madison, Wis. , in cooperation with the University of
Wisconsin.
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Although the various species of Populus have had a variety of uses for
many years, only recently have they gained a prominent place in the pulp
field. The extensive areas now occupied by aspen stands assure its future
utilization in increasingly larger amounts.

2
In the Lake States, aspen occupies approximately 19 million acres (3). 
This is 39 percent of the commercial forest area for the region. Nearly
one-third of the area occupied by aspen is classed as poor site, a little
over one-half as medium site, and the remaining one-sixth as good site.

The volume of Populus species in the Eastern United States totals about

95 million cords, of which 67 million cords are in the Lake States. In
addition, Rocky Mountain areas have about 130 million cords. Growth
exceeds utilization by nearly 5 times in the Lake States, and 10 times in
the Rocky Mountains (8).

Populus Hybrids

The discovery of Populus hybrids in two locations in Van Buren County,
Iowa, has again focused the attention of the U. S. Forest Products Labora-
tory on this genus. The stands at the two locations have been described
in a report by members of the Ames Branch of the Central States Forest
Experiment Station (2), and in a paper by members of the Forestry De-
partment of the Iowa State College (5). This hybrid is reported to be a
cross of white poplar, Populus alba, and bigtooth aspen, Populus Brandi-
dentata.

One of the stands is on the Shimek State Forest, approximately 1-1/2 miles
east of Farmington, Iowa. The other stand is about 10 miles north and
west of the first on the John Sherrill and Jim Watkins farms. The stands
will be referred to in this paper as the Shimek and Sherrill stands.

Sample Material 

Three trees were cut in the Shimek stand, and 3 bolts, each 3 feet in
length and representing approximate heights of 1, 14, and 30 feet in each

-Underlined numbers in parentheses refer to the Literature Cited at the
end of the text.
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tree, were taken. These trees were numbered 1, 2, and 3. In the Sher-
rill stand, trees Nos. 4 and 5 were cut, and 3 bolts were also taken from
each at heights of 1, 14, and 30 feet. The samples were cut in January
1954. In June 1954, 3 additional trees, Nos. 6, 7, and 8, were sampled
in the Sherrill stand. Two bolts were taken from trees 6 and 7, and one,
the "a" bolt, from tree 8. Logs left from trees 4 and 5 in January were
included for veneer cutting.

A tabulation of the physical data for the samples is given in table 1.

Tests Made

The specific gravity of the cross section was determined for each bolt
listed in table 1. Other tests included radial and tangential shrinkage

, measurements of trees 1 to 5, and lengthwise shrinkage of all trees.
Portions of bolts not used in the specific gravity and shrinkage tests were
sliced for veneer.

Standard Forest Products Laboratory procedures were followed in testing.
Specific gravity values were based on volume of specimens when green
and their weight when ovendry. Shrinkages were measured after samples
had come to equilibrium in humidity rooms, successively at 65 and 30 per-
cent relative humidity, at a constant temperature of 80 degrees. Total
shrinkage was measured after specimens were dried to a moisture-free
condition at 100° C.

Results of Tests of Iowa Hybrids

Specific Gravity

Specific gravity values of samples from the Shimek stand ranged between
0.351 and 0.429, and averaged 0.380. Specimens from "a" bolts averaged
0.393, and those from higher in the trees 0.371. Specimens from the
Sherrill stand ranged between 0.294 and 0.481, and averaged 0.363. Again,
"a" bolts were heavier, averaging 0.387 in comparison with 0.330 for those
from higher in the trees.

There is a noticeable difference in average growth in diameter of trees
from the two sites. The Shimek specimens averaged 7.4 rings per inch,
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while those from the Sherrill stand averaged 4.7 rings per inch. This
difference in growth rate may be due to closeness of stocking around the
selected trees or some site factor. The Sherrill stand was reported to
have 840 trees per acre and the Shimek 1,235, based on 1/10-acre plots.
As has been seen in some other studies, very rapid growth in the genus
Populus or Populus hybrids is associated with relatively low specific
gravity (1, 6). The wood above "a" bolts from the Shimek stand averaged
a little heavier than native quaking aspen (P. tremuloides) and bigtooth

aspen (P. grandidentata) from Wisconsin reported in Bulletin 479 (4).
Wood from "b" bolts and higher from the Sherrill stand averaged a little
heavier than wood from 12 hybrid poplar clones reported in 1942 (1).

Tests of bigtooth and quaking aspen made in cooperation with the Soils De-

partment of the University of Wisconsin (9, 10) showed considerable dif-
ferences in average specific gravity among stands. Site quality of the
areas did not show a consistent relation to specific gravity. There ap-
peared to be a tendency for the heaviest wood to be produced on sites of
intermediate quality, and somewhat lighter wood on the poorer and also
sometimes on the better soils. Age of the trees, in itself, also did not

show a consistent relation to the specific gravity of the wood (fig. 1). The

heaviest wood of P. tremuloides on fertile sites was found in a 27-year-
old stand, and the lightest in a 54-year-old stand. Five trees from the
27-year-old stand produced wood that averaged 0.440, while wood from
five trees from a 54-year-old stand averaged 0.371. Both groups were
on good quality sites. These five-tree groups are combined with other
trees in table 2. Stands that grew more slowly in diameter within a site
produced heavier wood than those that grew more rapidly.

Balsam poplar (P. balsamifera) from Vermont and from coastal Alaska
(7) had a fairly low average specific gravity (0.301 and 0.296). Another
Alaska sample from farther inland was of exceedingly slow growth (32
rings per inch) and had a higher average specific gravity (0.355). Black
cottonwood (P. trichocarpa) from Washington also had a fairly low aver-
age specific gravity (0.315). The specific gravity of Eastern cottonwood
(P. deltoides) averaged about midway in the range for the genus.

Transverse Shrinkage 

Radial shrinkage of the Iowa hybrids was rather uniform, and varied little
within or among trees or between locations. Individual specimens ranged
between 2.11 and 3.70 percent in total radial shrinkage. The average of
specimens from the Shimek stand was 0.57 percent higher for "a" bolts
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and 0.95 percent higher for other tree heights than the average for speci-
mens from the Sherrill stand. The "a" bolt specimens from both stands
shrunk slightly more than the specimens from greater heights in the trees.
The average total radial shrinkage for all specimens from all trees was
3.0 percent of the dimension when green.

Tangential shrinkage ranged from 6.47 to 9.72 percent for all specimens
from both locations. The average difference between stands was again
about 1 percent, with the Shimek specimens averaging a little higher. The
difference in average shrinkage of specimens from "a" bolts and those
higher in the trees was also about 1 percent. Such average differences in
shrinkage are not of practical importance. They are given here as a
matter of interest in comparing the characteristics of the wood from the
two stands. The average radial and tangential shrinkages for both stands,
as measured progressively at 14, 6, and 0 percent moisture content, are
illustrated in figure 2.

Longitudinal Shrinkage

Longitudinal shrinkage values showed rather widespread extremes, yet
most of the values fell within a rather close range. The limits of the total
range were 0.063 and 1.020 percent. The average was 0.276 percent of
the dimension when green. Contrary to other characteristics, average
longitudinal shrinkage values were slightly higher in the upper portions
of the trees than in the "a" bolts, although the average differences were
very small. Longitudinal shrinkage values greater than 0.30 percent are
likely to cause the lumber to warp when it dries. There was practically
no difference (0.001 percent) in the average longitudinal shrinkage values
of the two stands. This is probably a coincidence, since the distribution
of high longitudinal shrinkage values was very erratic, and followed no
pattern with respect to the height or position on the radii of the trees.
The local occurrences of high longitudinal shrinkage in the trees apparently
were associated with tension wood, since the very high longitudinal shrink-
age occurred only on one side of the pith at a given height in any tree.

The variability in longitudinal shrinkage for both stands is shown in a bar
chart (fig. 2).
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Figured Grain 

Sliced veneer from the Sherrill trees showed a very attractive pattern on
the radial surfaces. These trees showed a large amount of interlocked
grain, and, in spite of fuzziness as seen on sawn surfaces, the veneer
finished smoothly after it was glued into face panels of plywood. The
panels have remained free from warping (fig. 3).

This is not the first time that an attractive figure has been observed for
a hybrid having P. alba as one of the parents. Several years ago, a cross
between P. alba and an European aspen called P. canescens that had been
grown in Maryland was reported as having a curly figure. -

Specific Gravity Comparisons

The comparative specific gravity values now available for various species
of Populus are presented in table 2. From the data it may be seen that
most hybrids fall near the lower end of the specific gravity scale for the
genus.

The low specific gravity of the hybrids is associated with a rapid growth
rate (2, 4). A regression of rings per inch and specific gravity for all
data of the genus Populus and Populus hybrids now available at the Forest
Products Laboratory is presented to show this association. The species
and hybrids showed a considerable scatter and overlapping of individual
values. When all were considered as a unit population, however, a highly
significant correlation coefficient was derived from the data (fig. 4).

It is evident also that large variations in specific gravity may be found
among stands and within sites (fig. 5). This has an important bearing on
the production of solid wood substance. For example, a specific gravity
of 0.30 for a volume growth of 80 cubic feet per acre per year equals
1497.6 pounds of dry wood substance. A specific gravity of 0.35 on the
same basis equals 1747.2 pounds, while a specific gravity of 0.40 will
amount to 1996.8 pounds and 0.45 will amount to 2246.4 pounds. These
differences may be expressed also in terms of stacked cords required to
yield one ton of dry wood. Figure 6 shows that only 0.89 cord is required
to produce 1 ton of dry wood substance when the specific gravity is 0.45,
and 1.33 cords are required when the specific gravity is 0.30, a difference
of 0.44 cord.
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Discussion

During recent years, many hybrid poplar clones have been distributed to
growers for the establishment of experimental plantations. From these
plantations, it should be possible within a few years to select hybrids
that have the most desirable characteristics for specific uses. If any
hybrids systematically produce wood of high density, they may prove to
be suitable for a source of pulp, since pulp yields on a cord basis increase
with an increase in the dry weight of the wood.

On the other hand, for a source of lumber or veneer, rapid growth may be
desirable because of the greater economy of production from large logs
and the general preference for wide over narrow boards, even though high
strength may be lacking.
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Table 1. --Data on sample bolts of the Shimek and Sherrill 
hybrid poplars

Location : Tree: Age :Diameter, : Total : Bolt designations and
: No. :	 : breast	 :height : and heights in trees
:	 :	 : heightl	:

:	 :Years : Inches : Feet : Feet : Feet : Feet

	

Shimek	 : 1 : 28	 12.3	 75 : a 1.2 :d 14.2:h 31.7

	

stand	 : 2 : 26 : •	 8.7	 70 : a 1	 :d 14 :h 30
: 3 : 25	 8.4	 68 : a 1	 :d 14 :g 27

	

Sherrill	 : 4 : 36 :	 14.7	 53 : a 1	 :d 14 : f 23

	

stand	 : 5 : 30 '	 11.5	 63 : a 1	 :d 14 :h 30
: 6 : 28	 :	 13.1	 62	 : a 3	 :b 8
: 7 :	 16	 :	 10.3	 51	 : a 1	 :b 6	 	
: 8 :	 51	 24.7	 70 : a 1 5 :. 	

-Diameter measured outside the bark.
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Figure 3. --Attractive grain figure in sliced veneer from the Sherrill
hybrid.
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