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I. PERCENT IN FOREST LAND
Alabama has a total land acreage of 32,545,400 acres, of which approximately 21,725,000 acres is forest land. Approximately 21,658,000 acres is considered “commercial forest land.”

To determine the amount of land that is “commercial forest land,” a simple computation using percent must be performed. By dividing the total amount of acres into the amount of acres owned that are forest, the percentage of land that is “commercial forest land” can be found.

% = Number of Acres in Forest

      Total Number of Acres

Remember:
To change a decimal to percent, move decimal two places to the right.
Problems
1. John Smith purchased 900 acres of cutover land. He plants 400 acres in Loblolly Pine. What percent of his land is planted in Loblolly Pine? _______________

2. Dupree Land and Timber Company acquired 2,300 acres of farmland and cutover timberland. Five hundred (500) acres is considered prime farmland. What percentage in regarded as cutover timberland? _______________. Dupree Land and Timber Company plans to plant 275 acres in Loblolly Pine. What percent of the total land area will be in pines? _______________

3. Union Camp Corporation purchases a 4,100 acre tract of timberland. Two hundred (200) acres is considered hardwood timber. What percent of total area is in hardwood? _______________. One hundred twenty-five (125) acres is planted in Christmas tree varieties. What percent of total land area is in Christmas trees? _______________
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
II. MEASURING PLOTS OF LAND
Measuring land involves drawing the exact shape of a tract of land in order to know what algebraic formula to use in calculating its area and acres. It involves drawing lines that are perpendicular to other lines because distances used in land measurement and calculations must be perpendicular distances.

Principles and Methods of Land Measurement

There are several formulas that may be used in determining the square area.
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Circle






A = πr2
π = 3.14

The area determined by any of the above methods when divided by square units per acre will give the number of acres.  NOTE:  43,560 square feet equals one acre.

Problems
1. Find the number of square feet in each plot and the number of acres in each plot.

a. Square feet:  __________



600’
Acres: __________








300’
b. Square feet: __________

Acres: __________







950’







1200’

c. Square feet: __________

Acres: __________


d. Square feet: __________

     850’
Acres: __________








1400’

e. Square feet: __________

Acres: __________






       A                                              B

2. A man has a rectangular forest plot that measures 700 feet by 1,300 feet. How many acres are in this plot?  __________


                                                                                                   700’






    

     1300’

3. Mr. Jones has a triangular region in a field that he is setting out in pines. The measurements are as follows: base 900 feet and height 1,140 feet. How many acres are in the plot? __________





               1140’
900’

4. Determine the area of a circle plot that has a radius of 58 feet. __________

5. How many acres are in this plot? (Hint: rectangle and triangle) ​​​​​__________

700’



     1000’

    300’






500’

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

III. MEASURING IN FORESTRY

1. Board Feet
a) Board foot is used as a standard of measure to indicate the amount of wood in boards and the amount of wood in logs and trees to be cut for lumber. It is defined as a piece of wood 12” X 12” X 1” or 144 square inches. It, however, can be any shape of board. For lumber purposes, board feet is usually expressed as MBF (thousand board feet).
Board Foot Formula = L x W x T x Number of Pieces






     12

Example: if there are 24 boards of the following dimensions, how many board feet are there?



Length

= 10’



Width

=   4”



Thickness
=   2”

Board Feet = 10’ x 4” x 2” x 24




      12

Board Feet = 160

b) Solve the Following:
(1)   Board Feet = 12’ x 10” x 1” x 25 = __________




    12

(2)   Board Feet = 14’ x 8” x 2” x 36 = __________





    12

(3)   Board Feet = 10’ x 6” x 1” x 14 = __________





    12

(4)   Board Feet = 8’ x 4” x 4” x 18 = __________





    12

(5)   Board Feet = 16’ x 8” x 2” x 40 = __________




    12

c) Cost of Board Feet

Lumber is priced by two methods: by the individual piece (linear feet) and by board feet. Most prices quoted by lumber yards, saw mills, of building supply stores are given per 1,000 board feet (MBF). In general a board foot of lumber is a board 1” thick, 2” wide, and 12” long or its equivalent. For example:



1” x 1’ x 1’ = 1 BF



         1


or



1” x 12” x 1’ = 1 BF



          1

or



1” x 12” x 12” = 1 BF



        144

Note:  Thickness is always in inches and is always a whole number.           If thickness is stated as a fraction, it would be changed to the next whole number.
d) Solve the Following (Linear and Board Feet)

Linear Feet:

(1)    What is the total cost of 10- 2 x 4’s x 12’ @ $.85/ft.?


_______________
(2)    What is the total cost of 6- 2 x 8’s x 10’ @ $1.29/ft.?


_______________
(3)    What is the total cost of 4- 1 x 12’s x 14’ @ $.92/ft.?


_______________
Board Feet: (Priced per M board feet)

(1)   560 board feet, priced at $169.00/M. What would be the total     cost? _______________
(2)
400 board feet, priced at $109.00/M. What would be the total cost? _______________
2. Cords
The cord is the standard unit of measure for pulpwood and firewood, whether it is in trees or cut into bolts. A cord can be any shaped stack, but it must equal 128 cubic feet.
1 Cord = 128 Cubic Feet

One cord of Firewood:



One cord of Pulpwood
Height- 4’





Height- 4’

Width- 8’





Width- 4’

Thickness- 4’





Thickness- 8’



a.   Solve the Following Problems
(1)    How many cords in the following stack of wood with these measurements? _________


Length of stack:
36’


Width of stack:
12’

Height of stack:
  8’

(2)
How many cords in the following stack of oak wood with these dimensions? __________


Length of stack:
10’


Width of stack:
  8’

Height of stack:
  8’

What is the value of the firewood @ $95.00/cord? __________

(3)
How many cords in a stack of wood with these measurements? __________


Length of stack:
14’


Width of stack:
10’


Height of stack:
12’


What is the value of this wood at $100.00/cord? __________

(4) A stack of firewood that is 28’ long, 12’ high, and 18’ wide     contains how many cords? __________
What is the value of this volume of firewood priced at $95.00/cord? __________

b.
Cords in Stacked Pulpwood


Measuring cut pulpwood is usually done in stacks on a truck. The number of cords is determined by the formula:


Number of Cords – Length x Width x Height of Stack in Feet






128 Cubic Feet


Since stacked wood will not usually have the same diameter for every piece of wood, several measurements of the stack must be taken for the width, length, and height so that an average can be taken to use in the cord formula. To find the average, take several measurements of trees in the stack; add these measurements together; and divide by the number of measurements taken.


Average Length = Total of Several Measurements of the Stack




      Number of Measurements Taken

Example 1:  Find the average length of a stack of pulpwood with lengths of 10’, 8’, 9’, 12’, and 16’.

Average Length = 10’ + 8’ + 9’ + 12’ + 16’



     5

Average Length = 55’


 5

Average length = 11’

Example 2:  Determine the number of cords in the stack of wood loaded on this truck.

Length:
16

Height:
9’, 12’, 10’, 11’, 14’

Width:
5.3’

Remember to find the average height.

Average Height = Total of Several Lengths of Stack



Number of Measurements Taken

Average Height = 9‘, + 12’ + 10’ + 11’ + 14’



      5

Average Height = 56’



 5

Average Height = 11.2’

Total Cubic Feet = L x W x Average Height

Total Cubic Feet = 16’ x 5.3’ x 11’

Total Cubic Feet = 932.8

Number of Cords = Total Cubic Feet


        128 Feet

Number of Cords = 932.8



   128

Number of Cords = 7.3

c.
Solve the Following Problems
(1)
How many cords of pine pulpwood (shortwood) would be on a truck bed with the following measurements: length of stack – 24’, width of stack – 5.5’, and heights of stacks – 12’, 14’, 16’, 8’, and 10’? __________

(2)
How many cords of hardwood would be on a trailer with the following measurements: length – 20’, width – 5.3’, and heights of 14’, 10’, 8’, and 16’? __________

(3)
How many cords of pine shortwood are in a stack with the following measurements: length-20’, width-5.3’, and heights of 16’, 18’, 8’, and 10’? __________
(4)
How many cords in a stack of pine shortwood with these measurements: length-20’, widths-5.3’, 5.5’, 5.9’, and 5.1, and heights of 12’, 10’, 16’, and 14’? Find the average width and height first! __________
(5)
How many cords of hardwood are in a stack with these measurements: length-22’, widths-5.5’, 5.1’, 5’, 5.2’, and heights of 10’, 11.5’, 12.5’, 8’, and 9’? __________
3. Log Scaling
a.   Measurements taken of harvested or cut tree products should give more precise results than estimating from standing trees. Two cut products are usually measured, logs and stacked pulpwood.
b.
Log scaling is useful for determining the volume of wood in cut logs. Two measurements of the logs must be taken.

(1)
(DIB) Average diameter inside bark to the nearest inch at the small end of the log.

(2)
Length of the log to the nearest lower even foot is measured, allowing 3” for trim. (If log is measured 14’2”, then it would be recorded as a 12 foot log.
A tally sheet is used to record each log
The four log rules used to measure the volume of the logs are the Doyle,   International, Scribner, and the Scribner Decimal.

c.
Only the Doyle and Scribner Log Rules are included in this section.


Doyle Rule- derived from a Formula



Advantages: Uniform slab width regardless of the log size.




Disadvantages: Waste allowance too small for large logs and too 






  large for small logs.





  Favors timber buyer.






  Overrun usually 25% or greater 

  (See Doyle Log Rule)

Scribner Log Rule- based on diagrams which show the number of one


  inch boards which can be sawed from various


  sized logs after allowing for waste.

Advantages: 

Most practical as it gives 


more accurate results.



Generally no overrun.

Waste automatically deducted.

Disadvantages:
May give some overrun if short boards are sawed from waste slabs.

(See Scribner Log Scale)
EXAMPLE:

1.
Using the tally sheet, transfer the data to the chart below:
Tally Sheet for Saw Logs
2.
Use the Doyle and Scribner Log Rules to determine the volume of each log. Place the data in the appropriate column.
3.
Add the totals of the Doyle and Scribner columns.
4.
Solve the Following Problems
a.
Solve the following problems, using the appropriate tables.


b.
Solve the following problems, using the appropriate tables.

c.
Solve the Following Problems, using the appropriate tables.



d.
Solve the Following Problems, using the appropriate tables.



e. Solve the Following Problems, using the appropriate tables.



f.
Solve the Following Problems, using the appropriate tables.



4.
Standing Saw, Timber, and Pulpwood
Because it is impractical to measure every tree in the forest, measuring in forestry must be done on a sample basis. These measurements must be done as accurately as possible. (For example, if 10% of the trees measured have a one-inch error in the diameter taken on twenty trees, the volume will be incorrect which will result in an error in payment.) Errors in measuring tree heights or tree tapers can cause wrong estimate of timber volume.
A measurement that actually takes place in the forest is the Diameter at Breast height (DBH). The DBH is the diameter of the tree outside the bark (OB) at 4 ½ feet above the ground. The DBH is made most accurately with a diameter tape which reads the diameter of the tree directly in inches when slipped around the tree.

The DBH can also be measured with a Biltmore or cruising stick. The cruising stick is not as accurate as the diameter tape. Practice using the cruising stick so that precise measurements can be made. Double-check the cruising stick reading with a diameter tape to become precise in measuring.
How to Align a Cruising Stick for DHB Measurements

Steps to Determine DHB
Step 1 – Hold Biltmore stick at breast height (4 ½ ft. above ground), standing 25 inches from tree (arm length).

Step 2 – Place zero end of stick at left edge of tree.

Step 3 – Sight diameter measure on Biltmore stick on right edge of the tree. This is diameter.

Steps to Determine Height
Step 1 – Measure 66 feet from the base of the tree.

Step 2 – Hold the cruising stick 25 inches from the eye in a vertical position, standing 66 feet from the tree.

Step 3 – Hold 0 end of stick at stump height (6” above ground).

Step 4 – Sight the top reading that corresponds to a 6-inch diameter of the tree (or any other inch limit set); this is the reading.

When all trees have been measured, volume tables are used to determine the total volume for the pulpwood or saw timber. The volume tables are developed for different forms, which refers to the taper of the tree trunk. The volume tables are located on the back of each tally card. The tally card is used to record the number of trees when cruising a timber plot.
The four log rules used are Doyle, International, Scribner, and the Scribner Decimal C. each rule differs in the amount of volume it measures. Their differences are:

Doyle Rule – Derived from a formula.
Advantage:
Provides uniform slab width regardless of the log size.

Disadvantages:
Waste allowance too small for large logs and too large for small logs.



International Rule: - Derived from a formula.




Advantages:

Only rule which allows for taper in logs.







Fixed normal slab allowance of 1.

Favors timber seller is selling by board feet volume.

Generally gives largest volume.

Disadvantages:
Requires excellent sawer to cut exact scaled volume.


Mills must be in perfect working order to reduce waste to a minimum.

Scribner Log Rule:
Based on diagrams which show the number of one-inch boards which can be sawed from various sized logs after allowing for waste.

Advantages:

Most practical as it gives most accurate results.



Generally no overrun.



Automatically deducts waste.

Disadvantages:
Gives some overrun if short boards are cut from waste slabs.
Example:
Using the above log rules, solve the given problem for board feet. The DBH and height (# of 16’ logs) are given in the chart in the columns. Refer to the appropriate volume table (Saw Timber or Pulpwood) when solving, and choose appropriate form class and log rule.

5.
Solve the Following Problems

Solve the Following Problems, using the appropriate log rule.


(1)


(2)


Solve the following problems, using the appropriate log rule.

(3)
(4)

6. Solve the following problem, using the appropriate tables.
IV. REFORESTATION
A.
Number of Seedlings
Reforestation is the reestablishing of a forest by artificial or natural means. When practicing artificial reforestation, trees (seedlings) are either planted by hand or machine. Spacing is very important! The number of seedlings planted per acre and the number of acres to be planted must be calculated.

To determine the number of seedlings required to plant an acre or several acres, three calculations must be made. They are:

1.
Find the total square feet for the seedling spacing you are planting.



Total Square Feet – 


   X  

2.
Find how many seedlings will be planted per acre.

# of Seedlings/Acre = # of Square Feet in an Acre




Square Feet in Spacing

43,560 Square Feet = 1 Acre


        66 Feet = 1 Chain

3.
Find how many seedlings will be planted for the total area you are replanting.


Total # of Seedlings = Total Acres X # of Seedlings/Acres

Example:
How many seedlings would it take to plant 8 acres using 10’ X 12’ spacing? _______________


Spacing


= 10’ X 12’


Total Square Feet

= 120 Square Feet


Sq. Ft. 1 Acre

= 43,560






      120


# of Seedlings/Acre
= 363



Total # of Seedlings
= 363 X 8 Acres



Total # of Seedlings
= 2,908

Solve the following:

1. How many seedlings would be required to plant 10 acres using 8’ X 12’ spacing? _______________
2. How many seedlings would be required to plant 3 acres using 12’ X 12’ spacing? _______________
3. How many seedlings would it take to plant 2 ½ acres using a 6’ X 8’ spacing? _______________
4. How many seedlings would it take to plant 20 acres using 6’ X 6’ spacing? _______________
B.
Cost of Seedlings

Tree seedlings are sold in lots of 1,000. To determine the cost of the seedlings to purchase:

1.
Determine the number of trees to buy.

# of M Trees = Total Number of Seedlings





1,000

2.
Determine the total cost.


Total Cost = Number of M Trees X Cost of Trees/M

Example 1:
Pine Seedlings cost 27.50/M. What would be the cost of planting 2,000 seedlings?


# of M Trees = 2000



 1000


# of M Trees = 2


Total Cost = 2 X $27.50/M


Total Cost = $55.00

Example 2:
If pine seedlings cost $27.50/M, what would be the cost of planting 800 seedlings? Notice that less than a thousand trees are being planted!

# of M Trees = 800


____.8___






     1000/800.0







  800.0
# of M Trees = .8

Total Cost = .8 X $27.50/M

Total Cost = $22.00



Solve the following:

1. Pine seedlings cost $27.50/M. What would be the cost of planting 3,000 seedlings? _______________
2. Pine seedlings cost $26.00/M. What would be the cost of planting 6,000 seedlings? _______________
3.
Pine seedlings cost $27.00/M. What would be the cost of planting 600 seedlings? _______________
4.
Pine seedlings cost $26.50/M. What would be the cost of 1,950 seedlings? _______________
5.
Slash pine seedlings cost $27.00/M from the nursery. How many seedlings would be necessary to plant 4 acres using 10’ X 12’ spacing? __________


What would be the cost of the seedlings? __________________________

6.
Virginia pine seedlings cost $25.00/M from the state nursery. Shipping costs are $3.00 per thousand. How many seedlings would be necessary to plant 6 acres using 5’ X 7’ spacing? _____________ What would be the total cost including shipping? _______________
SUPPLEMENTAL WORD PROBLEMS

A.
Addition – Whole Numbers

1.
In the tool room there are 15 large screwdrivers, 9 medium screwdrivers, and 6 small screwdrivers. How many total screwdrivers are in the tool room? _______________
2. The first year forestry class has planted 10,000 pine seedlings. The second year forestry class has planted 11,500 seedlings. How many total pine seedlings has been planted? _______________
B.
Subtraction – Whole Numbers
1. If Sam had 160 acres of forest land and sold 40 acres, how many acres did he have left? _______________
2. Bill sold his pulpwood for $102.00. He pays James $35.00 for his help. How many acres did he have left? _______________
C.
Multiplication – Whole Numbers
1.
If a bundle (1000) of pine seedlings cost $27.00, how much will four bundles cost? _______________
2.
It takes 363 pine seedlings to plant an acre with a spacing of 10’ X 12’. How many seedlings are needed for 3 acres? _______________
D.
Division – Whole Numbers
1.
How many 18-inch strips of tree tape can be made using a roll containing 414 inches? _______________
2.
A farmer received a shipment of 9,000 pine seedlings. If the bill for the shipment was $270.00, how many seedlings did the farmer buy for one dollar? _______________
E.
Addition – Fractions
1.
Bill worked planting seedlings 4 ½ hours for Mr. Jones on Tuesday and 3 ½ hours on Wednesday. How many hours did Bill work? _____________
2.
Add three fields measuring 7 15/16 acres, 6 ¾ acres, and 5 3/8 acres. ____
F.
Subtraction - Fractions

1. Subtract 3 ¾ acres from 8 15/16 acres. _______________

2.
Bill had 7/8 of a bundle of seedlings. He planted ¾ of his seedlings. How much does he have left? _______________
G.
Multiplication - Fractions
1.
A dealer delivered 42 bundles of pie seedlings. Each bundle weighs 40 ½ pounds. What is the total weight of the delivery? _______________
2.
If a person worked 7 ½ hours per day planting seedlings and it took 14 days to complete the job, how many hours did it take the worker to complete the job? _______________

H.
Division - Fractions
1.
How many 1/8 acres are in 7 ¼ acres? _______________
2. How many 1/16 chains are in 4 chains? _______________
I.
Addition and Subtraction - Decimals
1.
It takes 20.5 hours to finish a planting project. Jim has worked 6 hours. How much longer will it take to finish? _______________
2.
James had $827.96 on hand. He was paid $86.50 for helping cut pulpwood. He spent $36.25 for eats and gas. How much did he finally have? _______________

J.
Multiplication - Decimal
1.
There are 1,000 pine seedlings in a bundle. How many seedlings are in 4.5 bundles? _______________
2.
If seedlings cost $.03 each, what will be the cost of 4 bundles of 1,000 each? _______________

K.
Division - Decimal

1. A farmer has $165.00. He purchases seedlings at a cost of $27.50 per bundle. How many bundles can he purchase? _______________
2.
A farmer has 350.9 gallons of fuel. The skidder uses 24.2 gallons per day. How many days can he operate the skidder? _______________
L.
Decimal/Percents
1.
Convert the following percents to decimals.

A.
25%
= __________

B.
45%
= __________

C.
162%
= __________

2.
Convert the following decimals to percents.

A.
  .15
= __________

B.
1.25
= __________

C.
2.50
= __________

3.
David worked a total of 72 hours last week. If 45% of his time was spent cutting logs, how many hours did he work cutting logs? ______________

M.
ROUNDING NUMBERS
1. Figure the total bill for pine seedlings by rounding $618.347 to the nearest cent. _______________

2. James worked 34 ¼ hours cutting pulpwood at $4.75 per hour. Figure his wages to the nearest penny.

N.
Ratio/Proportion
1.
Andy’s instructor assigned him a forestry plot that measured 100’ X 150’. Andy was instructed to enlarge the 100’ width to 200’. What is the new length? _______________

2.
If James reduces a 14” X 17” chart that is to be hung on the classroom wall so that the 14” width becomes 7”, what will be the new length of the chart? _______________
900
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Trunk of 18” standing tree at breast height or 4 ½ feet above ground.





Form Classes (75-79) and (80-84) are used for calculated standing pulpwood volume.





Scribner and Doyle Log Rules are used for calculating the volume of standing saw timber.
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Distance between Trees in Row





Distance between Rows





Recommended Spacing for Planting Pine in Alabama





5 X 10		6 X 6		6 X 12		10 X 10


5 X 12		6 X 8		8 X 8		10 X 12


 6 X 10	  	  8 X 10	  12 X 12


  8 X 12





M = 1000








