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SCHOOL OF FORESTRY
STEPHEN F. AUSTIN STATE UNIVERSITY

Nacogdoches, Texas

CUBIC - FOOT VOLUMES FOR LOBLOLLY PINE TREES IN OLD -FIELD

A PLANTATIONS IN THE INTERIOR WEST GULF COASTAL PLAIN

J. Robert Hasness
and
J. David Lenhart!

Prediction equations and resulting tables are presented fer estimating the cubic-foot
volume of individual loblolly pine (Pinus taeda L.) trees based on diameter at breast height and
total height. Eight different merchantability standards are used.

FIELD PROCEDURE

During the summer of 1971, four sample trees were randomly located in each of 158
unthinned old-field loblolly pine plantations throughout the Interior West Gulf Coastal Plain
(Figure 1.) The distribution of the 158 plantations by age, site index, and trees per acre classes is
tabulated in Table 1. In each plantation usually two or three of the four sample trees were dom-
inant or codominant, while one or two were intermediate or suppressed.  Each sample tree was
felled, leaving a 6-inch tall stump, and sectioned into 4-foot bolts to a 2-inch or smaller diameter-
outside bark (d.o.b.) top limit. Stem analysis data collected from each felled and sectioned tree
consisted of: : ;

1. Diameter at breast height, outside bark (D).

2. Total height including stump-height (H).

3. Diameter outside bark and inside bark at the stump and at the top of each 4-foot boit.

1 L y : " . !
Graduate Research Assistant and Assistant Professor of Forest Biometrics, respectively, School of Foresgry. Stephen
F. Austin State University.

Research for this project was supported in part by funds made available under the McIntire-Stennis Act.
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The distribution of the 632 sample trees by diameter at breast height and total height classes is
shown in Table 2. :

MCCURTAIN

RED RIVER

]
§|
MARION
UPSHUR
2
3 LINCOLN
, o | HARRISON 6 {OUACHITA
OQ\ 4
. cAaDDO )
SMITH BIENVILLE | JACKSON
{ 12 3
PANOLA REOD et
~Y RUSK DE SOTO RIVER g VO‘“
c\‘ 5 6 I WINN o
() 0 ] <
» ) )
(¢} SHELBY > ~
% frd o
3 % 8 A3 v
v
» o \
b
Q
<%
z
NOUSTON 4 2{sABINE
L 2
™

Figure 1. Distribution of the sample plantations by counties
within the Interior West Gulf Coastal Plain.



3

Table 1. Number of sample plantations, by site index (base age 25), stand density levels, and

age.
Trees Site Index
Per Acre Age 40 50 60 70 80 Total

=450 10 1 1
15 1 7 4 2 14
20 2: 3 5
=25 2 1 3
30 1 1
Total 1 8 6 8 1 24
500 10 1 6 7
15 2 18 3 23
20 2 2 1 5
25 1 1

30
Total 3 26 6 1 36
600 10 3 2 1 6
15 2 6 4 12
20 1 1 2

25

30
Total 5 9 6 20
700 10 1 4 1 6
15 1 13 4 1 19
20 2 2

25

30
Total 2 19 5 1 27
800 10 5 5
15 1 7 1 9
20 1 1

25

30
Total 1 12 2 15
900 10 1 5 1 7
15 5 5
20 2 1 3

25

30
Total 3 10 2 15
=951 10 4 4 8
15 4 7 1 12
20 1 1

25

ig;otil 8 11 2 21

TOTAL 23 95 29 9 2 158
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Table 2. Number of sample trees, by total height and diameter classes.

Diameter at Total height - feet
breast height, 25 30 B35 240 50050 55 .60 651 70 75 80 85 T o tal
o.b.inches
) 11 134 83 82303455 1 239
6 9 31 "56. 38 13 S 152
7 9 34 44 14 12 2 1 116
8 3 12 23 16 3 6 63
9 1 2 9 10 3 6 1 32
10 1 4 3 2 1 2 13
11 2 1 2 2 7
12 % 1 3
13 : )| 2 ' 3
14 1 1
15 1 1
16 1 1
17
18
19 1 1
TOTAL 11 43 127 186 138 65 27 18 5 5 5 2 632
PREDICTION EQUATIONS

For each sample tree the cubic-foot volumes of each bolt measured outside bark (0.b.)
and inside bark (i.b.), were determined, using Smalian’s formula. The topwood volume (main stem
above uppermost bolt) was calculated as a cone. The bolt and cone volumes were summed to give
total volume 0.b. and i.b. for the entire tree. Volumes 0.b. and i.b. to a 2-inch d.o.b., 3-inch d.o.b.,
and 4-inch d.o.b. merchantability limit were calculated for each tree by summing the bolts below
the bolt in which the top diameter limit occurred, plus the partial volume of the latter found by
linear interpolation on cross-sectional area. Each of the resulting eight different volumes for each
tree was entered, together with its diameter at breast height and total height, as input in a regression
analysis.

The equations for predicting the cubic-foot volumes per tree, inside and outside bark, for
whole trees, and merchantable portions to 3 diameter limits, are:

(1) Total volume (0.b.) =0.0023035D2H + 0.13698

(2) Total volume (i.b.) =0.0019571D2H - 0.08461

(3) Volume (0.b.) to a 2-inch top (d.o.b.) = 0.0023050D2H + 0.06159
(4) Volume (i.b.) to a 2-inch top (d.0.b.) = 0.0019584D2H - 0.14520
(5) Volume (0.b.) to a 3-inch top (d.o.b.) =0.0023164D2H - 0.15438
(6) Volume (i.b.) to a 3-inch top (d.o.b.) = 0.0019680D2H - 0.32395
(7) Volume (0.b.) to a 4-inch top (d.o.b.) =0.0023521D2H - 0.70594
(8) Volume (i.b.) to a 4-inch top (d.0.b.) =0.001997302H - 0.78752



Each equation accounted for 98% or more of the total variation in volume, and the stan-
dard deviation about regression varied from 0.516 to 0.669.

The values shown in Tables 3 through 10 were calculated from equations (1) through (8),
respectively.

Within the range of diameters and heights given in Tables 3 through 10, the equations to
predict volumes to different top utilization limits do not intersect one another. They may in some
instances intersect beyond the scope of the tables. As with most volume tables, extrapolation be-
yond published sizes may introduce sizable error.

Table 3. Total volume, outside bark, cubic feet, for loblolly pine trees.

]?- b. h. Total height, feet
inches 20 25 30 35 40 45 50 55 60 65 70 75
5 .29, 158 18 245 244 273 367 330 359
6 221 "26)° 3087 345 BBl dP8 | a0 oAl & 55831594
b 382 409 465 522508 - 634 691 T4l 804
8 456 530 603l 2690 wdSl 825 898 972 1046
9 503 487 G0 BE3 947 1040 1133 1236 13,0
10 820 4935 1030 {165 128l 1396 1501 Too6 174l
11 12.68 1407 1547 1686 1825 19.65 21.04
12 1506 1672 18.38 2004 2170 2336 2501
13 17.66 19.60 2155 2349 2544 2739 2933
14 2271 2497 2723 2948 31.74 3400
Table 4. Total volume, inside bark, cubic feet, for loblolly pine trees.
D.b. h. Total height, feet
inches 20 25 30 35 40 45 50 55 60 65 70 75
5 089 _114 138 163 "187 MA> Y5y ‘oEi Y9Rs
6 te8 “203 “958 “9f3 4o 8844 0350 hi4 tRE0  48S
7 e “BBy I8%s ks Gl (BEs 57T 615 663
8 367 D480 9493 (%5555 618 1H6BO 743 BU6 868
9 467 546 626 705 784 863 943 1022 1101
10 677 774 872 970 10.68 11.66 12.64 13.62
11 1057 1176 1294 14.12 1531 1649  17.68
12 12.60 1401 1542 1682 1823 1964 2105
13 1480 1645 18.11 1976 2141 2307 24.72
19.09 2101 2293 2677 28.68

14

24 85

'y
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Table 5. Merchantable volume, outside bark, cubic feet, to 2.0-inch top d.o.b., for loblolly pine.

_Arees. .
[—); bwh' Total height, feet
L 25 30 35 40 45 50 55 60 65 70 75
5 1.21 150 17 208 23 46 2194 3B 352
6 24 2S5 £ 20T T 1338y A80IuT B2L s A63 . 1504, 01546 S8
7 346 S Bleera 58 ot Sldaioe 5Tkt iBET 1684 A0 19T
8 49 e 50 (896! 4 6900453 Tk 3 BA8. . 89L 968 1099
9 566 " oo 7s3lY g4s. a0 @ 1033 . 1126 1000 S
10 813 928 1043 1159 1274 1389 1504 1620
11 1261 1401 1540 1680 18.19 1958 2098
12 1500 1666 1832 1998 21.64 2330 2496
13 1759 1954 2149 2343 2538 2733 2928
14 V65 - 2491 F171' 2943 3@ 315

Table 6. Merchantable volume, inside bark; cubic feet, to 2.0-inch top d.o.b. for loblolly pine trees.

D.b. h. Total height, feet

siches 20 25 30 35 40 45 50 55 60 65 70 75
5 OR: 08 . %2 L8y ISl 0 2Ur - ep U8%- 9an

6 Ltz ka7 237" Tt sHY a8 373 408 0 484 479

7 NG 3% 369 Akl 46551356y 609 B57

8 36 A4 A8 5490 612 675 738 800 843

9 461 541 620 699 779 858 937 10.17 1096

10 671 7.69 867 9.65 1063 11.61 1258 13.56

11 1052 11.70 12.89 1407 1526 1644 17.63
12 12:55 1396 1537 1678 18.19 19.60 21.01
13 1475 1640 1806 19.71 2137 2302 24.68
14 1905 2097 2289 2480 2672 28.64

Table 7. Merchantable volume, outside bark, cubic feet, to 3.0-inch d.o.b. loblolly pine trees.

D.b.h. Total height, feet
inclge ¢ a0 25 30 35 40 45 50 55 60 65 70 75

3 EO0 129 4S8, ABT 246 2A5 274 303 .33

6 193 235 276 3.18 360 402 443 485 527 568

7 325 382 439 495 552 609 666 722 179

8 429 503 578 652 726 800 874 948 1022

9 547 641 735 829 923 10.17 11.10 1204 1298

10 795 911 1027 1143 1259 1374 1490 16.06

11 1246 1386 1526 16.66 1806 1947  20.87
Fé: . ¢ 1486 1652 18.19 1986 2153 23.19 2486
13 17.46 1942 2138 2333 2529 2725 2921

14 f 2255 2482 2709 2936 31.63 3390




Table 8. Merchantable volume, inside bark, cubic feet, to 3.0 inch d.o.b., for loblolly pine trees.

D.b. h. Total height, feet
inches 20 25 30 35 40 45 50 ) 60 65 70 73
5 0.66 091 1.15 1.40 1.64 1.89 2.14 2.38 2.63
6 1.45 1.80 236 - 251 2.86 322 3.57 393 4.28 4.64
7 2.5 3.05 3.53 4.02 450 498 5.46 594 6.43
8 3.45 4.08 4.71 534 597 6.60 7.23 786  8.49
9 446 5.26 6.05 6.85 7.65 844 924 1004 1083
10 6.56  7.55 8.53 9.52 1050 11.48 1247 1345
11 10.39 11.58 1277 1396 -15.15 16.35 17.54
1 1243 1385 1526 16.68 18.10 19.51 20.93
13 1464 1631 1797 19.63 2129 2296 24.62
14 1896 20.89 22.82 2475 26.68 28.61

Table 9. Merchantable volume, outside bark, cubic feet, to 4.0-inch top d.o.b., for loblolly pine trees.

D.b. h Total height, feet
inches 20 23 30 35 40 45 50 55 60 65 70 75

5 fRr 07 106 135 g5 U4 33 2% AR

6 Al 18 93 4l A 35 3 awm AW A

7 275 333 390 448 506 583 620 6B 136

8 A8 486 53 607 6% 757 A3 908 983

9 501 596 691 18 8% 91 WB UK P&

10 753 870 988 1105 1223 1341 1458 1576

11 RI0 1352 195 1637 1779 192 06
12 1454 1623 1792 1962 2131 BOD ' 2470
13 718 BT Al B B3 TR B
14 2234 2465 2695 2926 3156 3387

Table 10. Merchantable volume, inside bark, cubic feet, to 4.0 d.o.b. for loblolly pine trees.

D.b.h Total height, feet
inches 20 25 30 35 40 45 50 55 60 65 .75

5 0.21 0.46 0.71 0.96 121 1.46 L7 1.96 221

6 1.01 1.37 173 2.09 2.45 2.81 3.17 3.53 3.89 4.25

i 2.15 2.64 3.13 3.62 4.11 4.60 5.08 5.57 6.06

8 3.05 3.69 4.33 4.96 5.60 6.24 6.88 752 8.16

9 4.07 4.87 5.68 6.49 7.30 8.11 8.92 9.73 10.54

0 6.20 7.20 8.20 920 1020 1120 1219  13.19

1 10:09  11.300 1250 13.71 . 1492 16.13 17.34
19 12.15 1359 1503 1647 1791 19.35 20.78
13 1440 16.09 17.78 1947 21.15 2284 2453
14 1879 20.74 2290 2466 26.62 28.57
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