


Specific Gravity Shortleaf Pine

tree roots penetrated the soil (as
judged by presence of roots in soil
evacuated from soil wells). A com-
posite sample of the top six inches
of soil was taken at ten locations
across the diagonals of the plot.
Percentages of sand, silt, and clay
of this top layer were determined
by the hydrometer method.

On each plot the number of trees,
heights of five dominant trees, and
diameter at breast height (dbh) were
measured. Cores were extracted
from the five dominant trees at
breast height (4.5 feet) with a 0.173-
ineh diameter increment borer.

Total age of each tree was esti-
mated from ring counts on the core,
plus three years. The amount of
latewood in the breast-height cores
was determined with a dendro-
chronograph. Volume of the green
cores was determined by the method
of Gilmore et al. (1961), and spe-
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cific gravity was computed on the
basis of oven-dry weight and green
volume. Site index (height of domi-
nant trees at 25 years) was obtained
for each plot from local site index
curves (Gilmore and Metcalf, 1961).

The air-line distance from each
plot to one of thirty weather sta-
tions used in the study area was
measured. The average monthly
rainfall for June, July, August, and
September was calculated from long-
time precipitation records (Page,
1949). Monthly rainfall for each
plot was recorded as the rainfall
measured at the nearest weather sta-
tion. Latitude was indicated for
each plot as miles north of an east-
west base line located near Paducah,
Kentucky.

The data were analyzed by simple
and multiple regression analyses.
The variables used in the study are
listed in Table 1.

TaBLE 1.—Correlation Coefficients between Site Index, Percent Latewood,
Specific Gravity, and Latitude for Shortleaf Pine Plantations
and Soil and Climatic Features

Miles
Site Latewood | Specific | North of
Index |Percentage| Gravity | Kentucky
Variable Mean Correlation Coefficients!

Siteindex....................... 38.9 ... .33 .39 —.59
Miles north of Kentucky.......... 41.0 —.59 —.37 —.39 ...
Depth of root penetration......... 15.0 .29 .25 .25 —.37
Depth to impervious layer........ 24.0 .21 .10 .20 —. 14
Percent silt plus clay of topsoil. ... . 90.6 —.18 .02 —.01 —. 14
Junerainfall........ ... ... ... .. 4.1 .50 .17 .10 —.33
Julyrainfall. . ... ... .o o 3.1 .26 .10 .12 —.34
Augustrainfall. . ........... . ..., 3.7 05 .02 —.04 —.25
September rainfall............... 3.5 26 .17 .08 —.13
No. trees peracre................ 901.0 —.16 —.18 —.12 .08
Total height.................. ... 33.8 80 .36 .30 —.38
Age. ... ... 20.8 03 .14 .04 .15
Tatewood percentage............. 19.7 KX .60 —.37
dbh..... ... ...l 7.0 36 .23 .15 —.15
Percentslope.................... 5.5 37 .09 20 —.15
Core specific gravity........... 0.433 39 60 | —.39

! Significant at 5 percent level:

.25; signficant at 1 percent level: .32.
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ResuLts AND DiIscussioN

Percentages of latewood explained
more of the variation in wood spe-
cific gravity than any of the other
variables tested (Table 1). But the
amount of latewood produced by a
tree depends upon a number of ge-
netic and environmental factors.
Those variables correlated with per-

centage of latewood in this study’

were (1) miles north of Kentucky,
(2) site index, and (3) depth that
tree roots penetrated the soil pro-
file. All of these variables are either
directly or indirectly related to soil
moisture available for tree growth.
For example, as the distance from
the base line in Kentucky increases,
the trees are shorter, usable soil
depth decreases, and rainfall during
the middle of the growing season is
less.

Site index is a reflection of all the
environmental factors affecting tree
growth such as physiographic and
climatic factors. In southern Illi-
nois there are three distinct physi-
ographic divisions (Leighton et al.,
1948), and each division has a pat-
tern of soil development which re-
flects the moisture and nutrients
available for tree growth. Climate
affects tree growth mainly through
rainfall and temperature variation
within a region. Rainfall during
the growing season averages 14
inches in the northern part and 16
inches in the southern part of the
study area. Temperatures during
the growing season vary widely in
the study area, but high tempera-
tures coupled with low rainfall usu-
ally result in a drought during July.
Therefore, difference in moisture
available for tree growth must be
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a reflection of the soil and also of
current precipitation.

As roots penetrate the soil to a
greater depth and occupy more of
the soil profile, more moisture and
nutrients should become available to
the tree, enabling it to lay down
more cells for wood production (Gil-
more et al., 1968). Added increment
is in both height and diameter, with
diameter growth being dense late-
wood cells (Gilmore et al., 1966).

The relationship between specific
gravity and the most potent vari-
ables as computed in the multiple-
linear regression are shown in Table
2. Latewood percentage, the vari-
able most closely related to specific

TasLe 2. Correlation Coefficients be-
tween Specific Gravity and Most Potent
Variables.

Correlation

Variables! Coefficients?
1 .60
1,2 .62
1,2,3 .63
1,23, 4 64
! Variables: 1, latewood percentage; 2, miles

north of Kentucky; 3, depth to impervious layer;
4, percent silt plus clay of topsoil.

2 Correlations for variables 1, 2, and 3 signifi-
cant at 1 percent level; for variable 4, at 5
percent level.

gravity, explained thirty-six percent
of the variation in wood specific
gravity. All other variables statis-
tically related to specific gravity
only accounted for an additional
five percent of the variation. This
is eight percent lower than that
found for loblolly pine in a similar
study in southern Illinois (Gilmore
et al., 1966).

This study substantiates earlier
findings of the effects that various







