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Tables present total cubic-foot volume
inside and outside bark, volume outside
bark to a 372 inch top, and volume inside
bark to a 3-inch top for plantation-grown
cottonwoods un to 10 inches d.b.h.

Recently, eastern cottonwood (Populus del-
toides Bartr.) has been planted extensively in
the Lower Mississippi Valley, and accurate
estimates of volume in small trees are needed
to properly manage the plantations. This note
presents volume tables for plantation trees up
to 10 inches d.b.h. To ascertain volume, one
need measure only total height and diameter
at breast height.

SAMPLE TREES

The tables were developed from measure-
ments of 650 sample trees in three plantations
in the Mississippi River Valley near Green-
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ville, Mississippi (Latitude 32° N). All trees
were 3 or 5 years old. Age and diameter distri-
butions of sample trees are given in table 1.

Table 1.—Age, number, and diameter range of
sample trees

Pﬁﬁﬁégn Age Trees Range of d.b.h.
Years Number Inches
1 3 233 2.4-6.6
1 5 231 3.8-8.7
2 5 93 4.4-9.9
3 5 93 2.3-5.2

In all but one instance, sampled trees were
selected on a mechanical basis in which both
good and poor stems were equally likely to
be cut. In Plantation 1 at age 5, selection was
slightly biased toward small, poorly formed
trees.

The fallen trees were measured, and vol-
umes inside and outside bark were determined
by summing volumes for 4-foot stem sections
computed by Smalian’s formula. In obtaining
total tree volumes, the stump was treated as
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a cylinder and the tip as a paraboloid. Stump
heights were determined from field measure-
ments and averaged approximately 0.5 foot.
Bark thickness was measured at 4-foot inter-
vals beginning at stump height.

VOLUME EQUATIONS

Each of the four tables was constructed from
a regression equation:
(1) Total volume outside bark = 0.21099
-+ 0.00221 D2H (r2 = 0.988)
(2) Total volume inside bark — —0.06477
+ 0.00204 D2H (r2 = 0.979)
(3) Merchantable volume outside bark to
a 3% inch top = —0.57780 + 0.00219
D2H (r2 = 0.982)
(4) Merchantable volume inside bark to
a 3-inch top = —0.62090 -+ 0.00204
D2H (r? = 0.973)
D is diameter outside the bark at breast height
and H is total tree height.
These equations, fitted to the data by least-
squares regression, accounted for at least 97
percent of the variation in volume among the

sample trees. Additional variables, such as
stem form, bark thickness, and other functions
of height and diameter, were examined by
stepwise regressions. These accounted for such
small proportions of variation in the depen-
dent variables that they were not considered
further.

Equation 3 was tested on 60 trees not used
in its derivation. These trees had been cut
while thinning from below in the Fitler plan-
tations of the St. Francisville Paper Company.
The trees were 6 and 7 years old when cut.
They ranged from 4.2 to 9.9 inches d.b.h. and
from 49 to 82 feet in height. In general, these
trees had been far more crowded than those
from which the equations were developed.
They had been grown in seven different plant-
ings at planting densities up to 1,200 per acre.
The volume estimate with equation 3 was 7.7
percent above the measured volume. The rela-
tively accurate result obtained with the re-
gression equation, even when some trees ex-
ceeded the limits of the data, suggests that
the tables may be suitable for a broad range
of plantation conditions.

Table 2.—Total cubic-foot volumes' outside bark for cottonwood in plantations?

D.b.h. Total tree height (feet) No. trees

(inches) 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | measured
2.5 0.56  0.63 | 0.69 14
3.0 1 81 91 | 1.01 16
35 89 102 116 129 | 143 40
4.0 100 127 145 163 1.80 | 1.98 86
4.5 193 {155 198 200 222 245 1|.281 104
5.0 186 234 242 270 297 ..325 | ams 82
5.5 255 289 322 355 389 | 4.22 42
6.0 339 379 419 459 498 | 5.38 59
6.5 441 48 535 581 | 628 58
7.0 508 | 563 617 671 725 7.79 61
7.5 580 | 643 7.05 767 829 | 891 46
8.0 728 | 799 870  9.40 | 10.11 20
8.5 819 | 899 979 1059 | 11.39 12
9.0 1006 |10.95 11.85 | 12.74 5
9.5 1218 |13.18 | 14.17 4
10.0 13.47 | 1458 | 15.68 1

' Includes wood and bark of entire stem from ground to tip.

* Standard error of estimate = 0.283.



Table 3.—Total cubic-foot volumes'® inside bark for cottonwood in plantations?®

D.b.h. Total tree height (feet)
(inches) 25 | 30 35 | 40 [ a5 | 50 | 55 60 | 65 70
25 0.25 0.32 0.38
3.0 .39 .49 .58 0.67
3.5 .56 .68 .81 93 | 1.06
4.0 75 91 1.08 1.24 1.40 ] 1.57
4.5 97 i U b 1.38 1.59 1.79 2.00 221
5.0 147 172 1.98 2.23 2.49 2.74 I 3.00
5.5 1.73 | 2.10 2.40 2.71 3.02 3.33 3.64
6.0 251 3.97 4.34 4.71
6.5 4.68 5.11 5.54
7.0 5.43 5.93 6.43 6.93
7.5 6.25 6.82 7.39 7.97
8.0 6.46 7.12 7.77 8.42 9.07
8.5 7.30 8.04 8.78 9.52 10.25
9.0 9.02 | 885 10.68 11.50
9.5 10.98 11.90 12.82
10.0 12.18 13.20 14.22
' Includes wood of entire stem from ground to tip.
* Standard error of estimate = 0.353.
Table 4.—Cubic-foot volumes' outside bark to 3% inch top for cottonwood in plantations?
D.b.h. Total tree height (feet)
(inches) 25 | 30 35 | 40 5 | 50 | 55 | 60 65 70
4.0 I 0.30 0.47 0.65 0.82 1.00 | i L
4.5 53 75 .97 1.20 1.42 1.64 1.86
5.0 1.06 1.34 1.61 1.89 2.16 2.43 2.71
5.5 1.41 L 1.74 2.07 2.40 2.73 3.07 3.40
6.0 2.18 2.58 2.97 3.36 3.76 4.15 4.55
6.5 3.12 I 359  4.05 4.51 4.97 5.44
7.0 425 4.79 5.32 5.86 6.40 6.93
7.5 4.97 5.58 6.20 6.81 7.43 7.97
8.0 6.43 7.13 7.83 8.53 9.07
8.5 7.33 8.12 8.92 9.71 10.25
90 9.18 | 10.07 10.95 11.50
9.5 11.28 12.27 12.82
10.0 12.56 13.66 14.22

' Volume excludes stump 0.5 foot in height.
* Standard error of estimate = 0.349.



Table 5.—Cubic-foot volumes® inside bark to 3-inch top for cottonwood in plantations?

D.b.h. Total tree height (feet)
(inches) T 35 a0 | 48 | 5085 |6 ke - 90

4.0 | 0.20 0.36 0.52 0.68 0.85 1.01
45 41 62 82 1.03 1.24 1.44 1.66
5.0 91 1.16 1.42 1.67 1.93 2.18 2.44
5.5 1.23 1.54 1.85 2.16 2.46 2.77 3.08
6.0 1.95 2.32 2.68 3.05 3.42 3.79 4.15
6.5 2.83 3.26 3.69 4.12 4.55 4.98
7.0 3.89 4.38 4.88 5.38 5.88 6.38
75 4.54 5.12 5.69 6.26 6.84 7.41
8.0 5.91 6.56 7.21 .87 8.52
8.5 6.75 7.49 8.22 8.96 9.70
9.0 8.47 929 1012 | 10.95
9.5 1043 | 1135 | 12.27

10.0 1162 | 12.64 | 13.66

! Volume excludes stump 0.5 foot in height.

* Standard error of estimate = 0.400.
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