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ESTIMATING THE DRY WEIGHT
OF
INDIVIDUAL SLASH PINE TREES
PLANTED IN EAST TEXAS

by

J. David Lenhart
Frofessor, School of Forestry, SHI5Y

ABSTRACT Equsticns are prezented tn estimate the dry weight in paunds
of the wood in the stem and branches of individual slash pine trees planted

on site-prepared land in East Texas.



2
INFTRODUETION

The estimation of the content of individusl trees is a principal
component in the measurement process Lo determine per ocre yields, In
particular, the content of individual trees is 8 value needed in the tast
steges of the diemeter distribution yield prediction method. Also, tree

content information is useful in timber cruising.

In this report, we present equetions 10 estimate the dry weight
in pounds of individual planted stash pines on non-old-fields in East Texas
8s.

1. Complete Tree Dry Weight only: CTDWW.

2. Tote!l Stem Dry Weight Wood only: TSDWW.

I, Partial Stem Dry Weight Waod oniy: PSDW'w.

By eppropriate subiraction, the dry weight of wood in the brenches can be
determined. In addition, differences between totel stem and partiei stem

vslues can be obtained for various multip]e-product‘ compuiations.









COMPLETE TREE DRY WEIGHT ESTIMATION

Plottings of CTDWW over dbh (D) and total tree height {H)

indicated a model originally suggested by Schumacher and Hall (1933) as

Tree content = tlth“HtI2 (1)

represented the relationships seen in the plottings.
Non-linear regression anslysis of the data set produced the

following prediction eguations 8s

CTDWW = 0.0452370% 1 7949941.027380 (2)

with RZ=99%"

* AN RZ values in this report were calculated using non-linear reqression results as:

RZ = {{n-1)(std dev dep var}2 - Residusl 55)/({n-1){std dev dep var)2)(100)



PARTIAL AND TOTAL STEM DRY WEIGHT ESTIMATION

[n a dissertation by McTague (1965), 3 new Lrea content
gestimeatinon model was presented, thaf has severat desireahle properiies as
1. Treats total stem content as a special case of partial stem
content,
2. Predicts partial stem content between stump and any
upper stem diameter limit.

Convertible to a well-behaved taper function.

o

4. Suitable for estimating green or dry weight of the total
or partial stem.
Subsequently, Pienagr and athers (1985) developed a varigtion af the

original McTague model as

Content woed only in the stem = tuOD':”HtI2

~ b (@40 T S - 43, {3

wWhere  d = upper stein diameter oo b



Equation {3) was used in non-linear regression analysis with a
dats set comprised of D40 cases af dry weight of wood. The resulting
equalian is

PSDWW = 00267380 |-H98675y1.277228

- 0.060061¢>-001110p=1.801110¢; - 4 5) (4)
with  R?=97%.

ff the value far the variable d (Upper stem diameter 0. b.) in Eq. 4 is set to

zero (or the tap of the stem), Eq. 4 collapses to

TSDW = 0.02673RD |-ORE073,1.477228 (=)

Table 1 shows predicted dry weight velues for various

cambinations of D, H and d based on Eq. 4.



TABLE 1.

Il THE STEM 17U SPECIFIED UPPER DIAMETER
INDIVIDUAL 3SLASH PIND TREES 2N NOX-0LD-FLlELD

PLANTATIONS IN EAST TEXAS.

UPPER TOTAL TREE

HEIGHT

ESTIMATED DRY WEIGHT OF wWoOb ONLY
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2 16 27
6 0 62
2 61
4 49
2 U
2
4
&
10 ]
2
4
O
12 0
2
4
6
8
14 5
£

e Sk o o e e - S i A S oy M ey = — ——

39
38
71

154
153
143
106

119
147
26

235
2J4
191
143

313
312
333
270

LIMIT
(FEET)
60 73
259
257
241
153
395 481
394 480
385 467
342 419
559 680
558 679
550 670
519 634
447 549
Thv  01?
f4a 911
74¢ 903
718 B7S
s6¢ 809
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