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Methods of Regeneration

Favors shade intolerant spp. €»  Favors shade tolerant spp.

Even Aged 1. Clearcut 2. Seed-tree 3. Shelterwood

Two Aged

- - - 5. With reserves --

Uneven Aged | 6. Patch selection] |7. Group selection|| 8. Single tree selection]
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Regulation is how stands are marked in a
selection system to maintain a balanced
stand with sustainable yields

1. Area Regulation
2. Volume Regulation
3. Structural Regulation
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Group Selection Example: 10 Groups

Area Regulation

e Simplest
e Easy with group or patch
selection systems

* Much more difficult with single
tree selection system

Cutting Cycle
Rotation Length Cut this Cycle Scale:| 1.00 |acres

. Uncut this Cycle

Area Harvested = Stand Area x
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Area Regulation Group Exercise

Scenario 1
e 250 acre stand
* 75 year rotation

* Cut 50 acres per entry to make
economically viable

* Cut openings 1 acre in size

* What is the cutting cycle?

* Group or patch selection?
e Co-dominants are 90 feet tall

Area Harvested = Stand Area x Cutting Cycle

Rotation Length

Scenario 2
* 50 year rotation

* Investor wants income every 5
years

* Loggers need to remove 45 acres
per entry to make it
economically viable

* How many acres should the
investor acquire?



VVolume Regulation

* Harvest ALLOWABLE CUT at each
cutting cycle

* Equals growth in a balanced stand

* Most commonly applied to group
selection

* Could easily be applied to patch
selection

* Can be applied to single tree

ey

selection, but there is a substantial ~ EZTEREEs B 4 e UGAO0L43L6
risk of highgrading
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Volume Regulation: An Example

The Volume-Guiding Diameter-limit (VGDL) approach

 Determine a maximum stocking level for the stand to have just
before each harvest.

 Estimate the annual stand growth rate of sawtimber-sized trees.

* Set the cutting cycle length

 The minimum feasible cutting cycle length is set by the minimum volume
acceptable for an operable cut divided by the stand's annual growth rate.



VGDL Approach (Continued)

* Annual growth multiplied by the cutting cycle length equals the
allowable cut, if the stand is balanced.

* A guiding diameter limit is calculated so that harvesting trees in this
diameter class and larger will provide the allowable cut

* This diameter limit is only intended as a guide, and high-quality trees with
acceptable growth may be retained above the limit, while an equal volume
of lower quality trees may be cut below the limit.



VGDL Approach (Continued)

* To avoid problems and imbalances, you must also apply thinning
and improvement cutting to all size classes

* |f the stand is understocked, remove less than the allowable cut by
reducing the harvest in under-represented sizes.



VGDL Group Exercise

DBH Density Basal Area Volume Volume

(in) (TPA) (ft2/ac) (bdft /tree) (bdft/ac)

11 44 29 36

12 33 26 48

13 24 22 66

14 18 19 84

15 13 16 108
Total 132 112

1584
1584
1584
1512
1404
7668

* Annual growth is 700 BF

* Logger needs 3,000 BF to

make harvest operable

* What cutting cycle did you
choose?

* How many BF removed at each
entry?

e What is the diameter limit?



Structural Regulation !

* Use a reverse J-shaped curve of
residual diameter distribution as

a guide.

e Can use other curves, but less

common

DENSITY (trees/acre)

After-cut

Target stand —
Before-cut — —

Cyelic cut "
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Figure 3.6.—Target, before-cut, and after-cut stand and cyclic cut.
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Balance vs. Irregular (unbalanced) uneven-
aged stands

SAN(TA

Balanced uneven-aged stand

Number of
trees per acre —

o

D.BH —

Number of
trees per acre »

Rl 2SN

Irregular uneven-aged stand D.B.H.—

=)
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Structural regulation and
reverse J-shaped curve

* In balanced uneven-aged stands with an reverse-J shape distribution, a
clonstant ratio exists between the number of trees in successive diameter
classes.

* This relationship defines the curve’s shape (steepness or flatness) and is
called q (or quotient)

1
Ni+1
where,

Ni = number of trees in the ith diameter class
Ni+1 = number of trees in next largest diameter class

q:



Influence of g on Target Diameter Distribution
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e A smaller g value more large trees and fewer smaller trees
e Alarger q leaves fewer large trees, more smaller tree (i.e. less sawtimber)



Structural regulation: BDg Method

The BDg Method of Regulation:
 Bis the target residual basal area (after harvest)

D isthe maximum retained (after harvest)
diameter class
 Maximum diameter or largest diameter tree

* qisthe ratio of numbers of stems (target-after
harvest) of each DBH class to the next higher
DBH class

BDqg Method is being researched at the Crossett
Experimental Forest (Arkansas) for loblolly and shortleaf
pines.



Structural regulation: BDg Method

The Hard Way:

BA

N _ N,,.x = the number of trees in the largest diameter size class
max d d BA = target residual basal area
max 1 d. = diameter class
1=

d
: : ba; = basal area of diameter class midpoint
b a . X q \%Y d,. = largest diameter to be retained in the stand
1 d,;, = smallest diameter class
w = width of diameter class (usually 1 or 2 inches)

dmin

Or, use spreadsheet (will be uploaded)



BDqg Group Exercise

DBH Density Basal Area

(in) (TPA) __ (ft*/ac)
10 90 49
11 60 40
12 40 31
Total 190 120

* Prescription
* B =80 ft?/ac
e D=11inches
e q=1.25
BA = TPA * 0.005454 * QMD?

* Is there a current g-factor of
this stand?

* What does your answer to this
indicate?

* Try to create a final stand and
stock table implementing the
prescription at the right using
trial and error.



