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PREFACE

I

This is the first of a series of reports on Red Pine, Pinus resinosa Solander, in forest plantations. Red pine has been used extensively for
artificial forest regeneration in Connecticut and. up to the present. in
excess of 15,000 acres have been planted with this species in the State.
Much of this is in pure stands.
Red Pine is native to northern New England but there is some question
as to whether or not its natural range extends into Connecticut. The
species is handled very easily in tlie nursery and survival after planting
in tlie field is usually excellent. G r o th
~ on most sites is rapid both in
height and diameter. Since this tree has been used either wholly outside
of or just within the southern limits of its range and under quite artificial
conditions, it became apparent more than a decade ago thal the problems
involved in management of these planted stands would be quite difrereiit from those for natural stands.
In order to secure information wliich would be useful in advising owners
in the proper handling of their plantations, the Connecticut Agricultural
Experiment Station began an investigation of these problems in 1929
with a study of growth in relation to site quality. The initial results of
this work have been reported3. At the same time a method of determining site quality in plantations was also worked out and reported4.
During the past nine years further investigations have been carried on.
Some of this work has been done entirely by 'members of the Station staff
and some in coijperation with other agencies and individuals. A considerable body of data relative to plantation grown red pine has been secured
which will be published in several parts under the general title "Red Pine in
Connecticut Forest Plantations", with an appropriate subtitle for each
part. Part I of the series, including two volume tables for red pine. appears with this introduction. Specific titles for other parts will not be
announced a t this time. Some of the subjects which will be reported on
later are:
The Properties of Red Pine Wood
The Gro+th of Red Pine
Insect and Fungous Enemies of Red Pine
Survey of Red Pine Plantations in Connecticut
The Yield of Red Pine
1
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The Relation of Forest Composition and Rate of Growth to Certain Soil Characteristics by H. W.
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PART I. THE VOLURfE TABLES

IN

Securing the Field Data

INCHES

The field data were taken during the thinning of 22 permanent plots
in 1930 and in 1936. The total age of the trees from seed ranged from 16
to 32 years. In all cases the plantations had been established on open
fields and the planted trees had not been subjected to competition with
other species. The growing space per tree varied from 25 to 40 square
feet. Data taken in the field included:

a. Stump height, usually 6 inches above ground
b. Three feet above ground
c. Four and one-half feet above mound (breast height)
d. Intervals of one, two.. . . .ten tenths of the distance between 4.5 feet
above ground and the tip.

VOLUME
IN
CUBICFEET

2.0
3.0
4.0
5.0

14.4
17.7
20.3
22.7

.19
.47
.91
1.53

etc.

etc.

etc.

Reading the ~linementChart

A straightedge. is necessary for reading the alinement chart. One rnaae
of a strip of transparent celluloid with a fine line scratched on the under
side throws no shadow and makes reading accurate and rapid. The
dimensions of the strip should be about 1x 12 x 1/32 inches. The heavier
grade of celluloid used for automobile side curtains is entirely satisfactory.
T o construct: (see sketch below). Scribe a very fine, straight line down
the middle. Remove any burr with the thumb nail, and rub lndia ink
into the line to make it more visible. Near one end of the straightedge
cut a "V" notch as shown, being careful that the inked line bisects the
angle a t X formed by the sides of the notch. Sand all corners and edges
with emery paper. A needle mounted in a cork with the point exposed
completes the equipment needed.

.

Office Computations and Construction of the Tables1

1 The writers wish to express appreciation to Mr. Rohert W
. Hess, now Assistant Professor of Forestry
a t the University of Arkansas. Fayetteville, Arkansas, for his cnreful and painstaking work in reparation
of the data, and to Mr. L. H. Reincke. Silviculturist, Northeastern Forest Experiment Station. 8 e w Haven.
Connecticut. for help and advice in constructirlg the alinement charts.
2 An Alinemcnt-Chart Method for I'reparing Forest-Tree Volume Tahles by L. H. Reineke and Donald
Bruce. Tech. Ilul. No. 304, U. S. Dept. of Agr., Warrhiugton. D.C.
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3. Using the values in the table, plot a curve of volume on diameter.
Volumes may now be read from this curve, in terms of diameter only, a t
a considerable saving in time over reading volumes in terms of both height
and diameter from a chart or table.

1. Total height of the tree to the nearest tenth of a foot
2. Length of green crown
3. Diameter outside bark to the nearest tenth of an inch and bark thickness at:

The field data were worked up for plotting on U. S. Forest Service
Form 558a, from which, for each tree, two volumes were obtained by
planimeter: (a) the total peeled volume of the stem and (b) the volume of
the stem. including bark, from a six-inch stump t o a two-inch top diameter, outside bark. These volumes were then properly tabulated for
use in construction of two volume tables by the alinement chart method
as outlined by Reineke and Bruce2. The base chart used for both tables
was U. S. Forest Service Form 559a. The resulting volume tables are
included. Both were based on the same field data and both are given in
alinement chart form and in tabular form. Tables 1 and 2 were read
from Charts I and IT respectively.
The alinement chart is somewhat easier to use for odd diameters and
heights because interpolation is unnecessary. If, however, diameters are
grouped in whole inch classes and heights by five- or ten-foot classes,
volumes are more easily obtained from the table.
A volume table for local use, reading in terms of diameter only, may
be made as follows:
1. Obtain suficient heights in the field t o plot a height-on-diameter
curve. From Ihis, read heights corresponding t o one-inch diameter
classes and tabulate.
2. From the chart, read the volumes for the several paired diameterheight values and enter these in the table which will now read as shown
on next page:

TOTAL
HEIGHT
IN
FEET

'~ables

).

I

,

The volume of a tree of any given dimensions may be obtained from
the chart by connecting its D.B.H. value on the left hand scale with its
total height value on the right hand scale by a straight line, and reading
volume a t the intersection of this line with the middle scale. For example,
to secure the volume of a tree 6.3 inches D.B.IT. and 38.2 feet in total
height using Chart I. the straightedge and the mounted needle, place the
point of the needle on the diameter scale a t 6.3 inches, hook the straightedge
around the needle and, using the needle as a pivot, move the straightedge
until the inked line intersects the height scale a t 38.2 feet. The volume,
3.88 cubic feet, will be found a t the intersection of the inked line with the
vol~lmescale.
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The long axis of the needle should always be held perpendicular to the
surface of the chart and the inked line should always be on the under side
of the ~t~raightedge
next to the chart.
Application of the Volume Tables

As previously stated, the data for the volume tables included were
secured entirely in Connecticut. If the tables are to be used in other
regions, their applicability should be tested. To do this. fell 20 to 25
trees selected to give a good range of diameters and heights. and measure
after the manner employed in the construction of the table. Compute the
volumes of these trees by standard methods using the same units (cubic
feet, board feet, cords) and the same limits of utilization as in the table.
Express the deviation for each tree as a percentage of the tabular volume
of a tree of the same dimensions. Compute the average of these percentage deviations for comparison with the average percentage deviation as
shown in the table.
Compare the total volume of the felled trees with the total of the tabular volumes of these trees to arrive a t the aggregate deviation. If the
average percentage deviation of the local trees is not appreciably greater
than that of the table, and if their aggregate deviation is not more than
two and one-half times the average percentage deviation of the table
divided by the square root of the number of trees used in the test, correction for locality is unnecessary.
If the volumes of the local trees differ consistently from the tabular
values, the table should be corrected. If the table is to be used for limits
of utilization other than those used in its construclion, it must be corrected to give volumes in terms of the new limits1.
1 For information on the correction of volume tables for locality and for diKerent limits of util/zation
the reader is referred ID
~MiseellaneousPublication No. 50, U. S. Department of Agriculture. Washlugton.
D. C., Volume, Yield and Stand Tables for Secoud-Growth Southern Pines, prepared by Office of Forest
Experiment Statious. Forest Service. and Cooperatit~gAgencies.

D. 8.H.
INCHES
0 .B.
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TOTAL
HEIGHT
FEET

VOLUME
CU. FT.

9 0

RED

PINE

Pmvs rostnosa

PLANTATION

45

Solander

GROWN

5 .o
CONNECTICUT

40

1937

Stern, Less Bark
CUBIC F E E T

0.53

B A S I S ' 512
TREES, D I A M E T E R S 1.5
TO 9 3 I N C H E S : H E I G H T S
1 5 TO 4 9 F E E T .
M E A S U R E D BY
THE CONNECTICUT AGRICULTURAL E X PERIMENT
S T A T I O N AND
T H E C O N N E C T I C U T STATE
FORESTRY
DEPARTMENT.
STUMP 0 . 5 F O O T H I G H MEASURED
AS A CYLINDER.
V O L U M E M E A S U R E D BY P L A N I METER.
AGGREGATE D E V I A T I O N : C H A R T
0.43% HIGH.
AVERAGE PERCENTAGE D E V I A T I O N
4.O0/p.

0.10
0.09

Chart I. Alinement chart for volumes of red pine showing total contents of the stem,
without bark, in cubic feet.
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TABLE1.' VOLUMETABLE
FOR RED PINE SHOWING
TOTALCONTENTS
OF
WITHOUT BARK,
I N CUBICFEET. READFROM CHARTI.

-

Basis . . . . . .

breast high,
inches

I

10

1

I5

0

1
25

30

1
35

Volume in cubic feet

1

Total height in feet

/
40

1
45

1
50

1
55

1

I

0

3
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19

3
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