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In 2020, new sets of volume and weight equations were developed for planted, unthinned 
longleaf pine (Pinus palustris) plantations. These equations are based on measurements 
collected (destructively sampled; taking wood discs from different heights of each tree) from 
324 trees with no visible stem defect in 20 established stands located throughout Georgia. 
Approximately one-half of the trees were collected from sites planted on agriculture fields in 
the prior rotation (previous common crops were corn, soybeans, cotton, peanuts, a winter 
grain or grasses for hay or cattle), and the other one-half of the trees were collected from sites 
planted on cutover forested sites (prior crop was trees). 

The planted stands varied in age from 12 through 25 years with longleaf green weights 
ranging from 18 to 104 tons/acre. A summary of the stands is presented in Table 1 and 
is derived from three standard 1/10 acre forest inventory plots installed at each sampled 
longleaf pine stand. The map showing the complete distribution of sites is shown in Figure 1. 
Eleven old-field and nine cutover planted, unthinned stands were sampled.

The longleaf stemwood with bark green weight total and merchantable equations that follow 
will be helpful to forest landowners and practicing foresters to estimate individual longleaf 
tree weights to help determine the stand weights per acre from planted cutover and old-field, 
grass pastures, and hay cutting fields. Examples using the total and merchantable weight 
equations are found after the equations. 
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Table 1: Stand summary over all 20 sample sites used in this research based on installation of 
three forest inventory 1/10 ac plots at each site.

Age
Avg. 
DBH 
(in.)

Avg. H 
(ft.)

BA 
(ft2/ac)

Dominant 
H (ft.) SI (ft) TPA Tons/ac

Vol/ac 
(ft3/ac)

min. 12 5.3 29.9 38 39.2 89.3 150 18.2 589
mean 17 7.1 44.6 87 47.1 101.8 312 62.0 2001
max. 25 9 61.9 121 53.8 109.8 453 104.3 3362

Where: DBH = Diameter at breast height (4.5 ft), inches, H = Total stem height, feet, BA = Basal area, square feet per 
acre, SI = Estimated site index, base age 50, feet, TPA = Trees per acre

Figure 1: Location of 20 study sites of longleaf pine stands sampled in Georgia.
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The longleaf stemwood with bark green weight equation developed is as follows: 

where  = the estimated total stemwood with bark green weight (pounds), D = diameter at 
breast height (inches), and H = total height (feet).

The full equation to predict green weight at a specified top diameter outside bark (DOB)
combines the total green weight equation (above) and is as follows:

𝐺𝐺𝐺𝐺𝐺𝐺�𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 ℎ = �3.470008 + 0.152546(𝐷𝐷2𝐻𝐻)��1 − 0.669269 �
ⅆ3.1217456

𝐷𝐷3.1909342�� 1 

where  = estimated merchantable green weight outside bark (lb.)

d = upper diameter limit, outside bark (in.)
(1)	D = diameter at breast height (DBH), 4.5 ft. above ground (in.)

H = total height (ft.)

Examples of using the total stemwood with bark green weight equation:

(1)	11.5” dbh and 75 feet total height: 3.470008 + 0.152546 (11.52 x 75) =1516.6 lbs

(2)	6.5” dbh and 52 feet total height: 3.470008 + 0.152546 (6.52 x 52) = 338.6 lbs

(3)	13.5” dbh and 85 feet total height: 3.470008 + 0.152546 (13.52 x 85) = 2366.6 lbs

Examples of using merchantable stemwood with bark green weight equation to a specified 
diameter outside bark (DOB):

(1)	Using example 1 above (11.5” dbh and 75 ft total ht) to a 6” top DOB 
= 1516.6 lbs [1-0.669269 (63.1217456/ 11.53.1909342)] 
= 1516.6 [1-0.669269 (268.65/2424.47)] 
= 1516.6 [1-0.669269 (0.11080772)] 
= 1516.6 (1- 0.074) = 1516.6 (0.926)
= 1404 lbs green wt to a 6” top DOB

 = 3.470008 + 0.152546 (D2H)
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(2)	Using example 2 above (6.5” dbh and 52 ft total ht) to a 3” top DOB 
= 338.6 lbs [1-0.669269 (33.1217456/ 6.53.1909342)] 
= 338.6 [1-0.669269 (30.864/392.6)] 
= 338.6 [1-0.669269 (0.0786)] 
= 338.6 (1-0.053) = 338.6 (0.947)
= 321 lbs green wt to a 3” top DOB

(3)	Using example 3 above (13.5” dbh and 85 ft total height) to an 8’ top DOB 
green weight 
= 2366.6 lbs [1 -0.669269 (83.1217456/13.53.1909342)] 
= 2366.6 [1-0.669369 (659.5 / 4404.1)]
= 2366.6 [1-(0.669269 (0.1631)] 
= 2366.6 (1 – 0.109) = 2366.6 (0.891) 
= 2108 lbs to an 8” top DOB
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