Stephen F. Austin State University

SFA ScholarWorks

Informal Project Reports East Texas Pine Plantation Research Project

3-1997

Project Report No. 51, Slash Pine Plantations in East Texas,
Thinned and Unthinned - Total Wood Flow Comparison, a
Simulation

J. David Lenhart
Arthur Temple College of Forestry and Agriculture, Stephen F. Austin State University

Jennifer Allen
Stephen F. Austin State University

Follow this and additional works at: https://scholarworks.sfasu.edu/etpprp_project_reports

b Part of the Other Forestry and Forest Sciences Commons
Tell us how this article helped you.

Repository Citation

Lenhart, J. David and Allen, Jennifer, "Project Report No. 51, Slash Pine Plantations in East Texas, Thinned
and Unthinned - Total Wood Flow Comparison, a Simulation" (1997). Informal Project Reports. 21.
https://scholarworks.sfasu.edu/etpprp_project_reports/21

This Report is brought to you for free and open access by the East Texas Pine Plantation Research Project at SFA
ScholarWorks. It has been accepted for inclusion in Informal Project Reports by an authorized administrator of SFA
ScholarWorks. For more information, please contact cdsscholarworks@sfasu.edu.


https://scholarworks.sfasu.edu/
https://scholarworks.sfasu.edu/etpprp_project_reports
https://scholarworks.sfasu.edu/etpprp
https://scholarworks.sfasu.edu/etpprp_project_reports?utm_source=scholarworks.sfasu.edu%2Fetpprp_project_reports%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/94?utm_source=scholarworks.sfasu.edu%2Fetpprp_project_reports%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://sfasu.qualtrics.com/SE/?SID=SV_0qS6tdXftDLradv
https://scholarworks.sfasu.edu/etpprp_project_reports/21?utm_source=scholarworks.sfasu.edu%2Fetpprp_project_reports%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:cdsscholarworks@sfasu.edu

...Slash Pine Plantations in East Texas...
..Thinned and Unthinned - Total Wood Flow Comparison..
...A Simulation...

From
the

East Texas Pine Plantation Research Project
Aruthur Temple College of Forestry
SFASU

Nacogdoches, TX 75962

March ... 1997




Four specific EXCEL spreadsheets were designed:
e One for each of the four timing of thinning plantation management schedules.
¢ An unthinned yield prediction system was incorporated info each spreadsheet for the
simulation runs.
« In addition to defining plantation parameters on the spreadsheet, the user specifies percent
of wood removed and possible increase in growth rates.

To encompass a reasonable range of Slash pine plantation parameters, values were set as:
e Site index was defined as 50°, 70" & 90",
« Trees per acre were defined as 300, 500 & 700.
« Percent of fusiform rust infected stems = 50%.
« Only trees with dbh values 4 or more were considered.
» Upper stem dob merchantabllity limit was 4”.
for @ combinations for the simulation runs of the EXCEL spreadsheets.

In addition, for each timing of thinning situation, percent of wood removed values were set at:
25%, 33%, 50% & 67%.

Finally, hypothetical increases in growth rates were set as: 0%, 10%, 20%, 30% & 40%.

Results are summarized in 9 charts.

The 9 charts are presented on the next 18 pages with 1 chart for each plantation parameter
combination.

e Four timings of thinning in each chart.

» Four thinning percent values for each thinning schedule.

» Five growth percent increases for each thinning percent value.

In each of the 80 ellipses on each chart, the difference of
(total wood flow with a thinning) - (fotal wood flow with no thinning)
is presented.
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In East Texas Slash pine plantations, is the combined wood flow from a thinning and a
final harvest greater than total wood flow from just a final harvest?

That is, does including one thinning in the rotation have an advantage over no
thinning in the production of wood during the rotation?

» A perusal of the charts indicated that the advantage only tended to be with thinning:
1) If the thinning occurred early in the rotation,
2) Less wood was removed in the thinning and
3) A relatively high increase in the residual stand growth rate can be expected.

« The advantage tends to be better on poorer sites with higher number of trees per acre.

» To maximize the production of wood within a 25-30 yr rotation length, it may be argued
that a thinning Is not needed. One harvest - a final harvest - may be adequate.

#
Several caveats...

« Study was limited to the situations within the range of specified
slash pine plantation parameters.
« Obtaining certain products from thinned trees was not a factor.
« Obtaining certain products from residual trees was not a factor.
« Data on actual response of East Texas slash pine plantations
to these types of thinnings are not available.
« Cash flows were not a part of this study.
« The study was a simulation.




CHART ...
A SLASH PINE PLANTATION IN EAST TEXAS

WITH -+ SITE INDEX BASE AGE 25 YRS = 50’
+ TREES PER ACRE @ 5 YRS = 300
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Simulated thinned total wood flow per acre relative to unthinned total wood flow per acre in tons.
» Four combinations of timing thinning/final harvest.
= Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed.
» Five growth response increases after thinning: 0%, 10%, 20%, 30% or 40%.

01

Values within ellipses = { total wood flow with a thinning } - { total wood flow without a thinning }.

Shaded ellipses indicate situations where thinning may be advai’nageous :

Unshaded‘ é]ﬁpses indicate suuations where thinning may not |
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APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......

ESTABLISH...GROW...THIN AT10 YRS ...

GROWRESIDUAL...

... Percent removed at thinning .....

25% 33% 50% 67%
o (o CD

g
Comments: S
2 £

* Total wood flow without a thinning %1’.’ 10% @@@
= 12 tons per acre at 25 yrs. E%

e HIOIOIOO
= About 50% of the situations indicate that a o 2
thinning tends to increase total wood flow. % g
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ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) .......

ESTABLISH...GROW...THIN ATI1S YRS ...

Comments:

« Total wood flow without a thinning
= 12 tons per acre at 25 yrs.

» Generally, a thinning at 15 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

GROWRESIDUAL...

Possible increases
in growth rates after thinning

..... Percent removed at thinning .....
25% 33% 50% 67%
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FINAL HARVEST AT 25 Y|

FINAL HARVEST AT 25 YR



CHART ... 01 cont'd

THIRD POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (30F4) .......
ESTABLISH...GROW...THIN ATI1S YRS ...GROW RESIDUAL...FINAL HARVEST AT 30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

0
0

Comments:

» Total wood flow without a thinning
= 13 tons per acre at 30 yrs.

OO0

Q100

0100
01010/0/0

* Generally, a thinning at 15 yrs followed
by final harvest 15 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning
n
3 :

{D A FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROW RESIDUAL...FINAL HARVESTAT30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

Comments:

* Total wood flow without a thinning
= 13 tons per acre at 30 yrs.

* Generally, a thinning at 20 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases

in growth rates after thinning
n
o
B

40%

A Few Thoughts...

« This slash pine plantation is defined as site index 50 base age 25 years

and 300 frees per acre at 5 yrs.
» Forester wanfts to maximize total wood flow during the rotation ... to thin or not to thin?

« Simulated total wood flows with and without thinnings were calculated and compared.

=> In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier timing of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.



CHART ... 02
A SLASH PINE PLANTATION IN EAST TEXAS

WITH - SITE INDEX BASE AGE 25 YRS = 50’
+ TREES PER ACRE @ 5 YRS = 500
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Simulated thinned total wood flow per acre relative to unthinned total wood flow per acre in tons. 2
« Four combinations of timing thinning/final harvest. :
* Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed.

- » Five growth response increases after thinning: 0%, 10%, 20%, 30% or 40%.

Values within .el!_ips.es.; { total wood flow with a thinning } - { total wood flow without a thinning }.

- Shaded ellipses indicate situations where thinning may be advantageous.
Unshaded ellipses indicate situations where thinning may not be advantageous.

APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......
ESTABLISH...GROW...THIN ATI10 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

4
A

Comments:
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* Total wood flow without a thinning
= 15 tons per acre at 25 yrs.

* About 60% of situations indicate that a
thinning tends to increase total wood flow.

* Under these circumstances, a thinning
tends to be advantageous.

Possible increases

in growth rates after thinning
g B8
® S

9

ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) .......
ESTABLISH...GROW...THIN AT15S YRS ...GROW RESIDUAL...FINAL HARVEST AT 25 YR!

..... Percent removed at thinning .....

i 25%  33%  50%  67%

Bt o
&

« Total wood flow without a thinning . %% 10% @@ @
= 15 tons per acre at 25 yrs. @ g
B G w

* Generally, a thinning at 15 yrs followed % % § 20% @ @ @
by final harvest 10 yrs later does not E S '@

tend to increase total wood flow. % 3 s0% @@@
. a9
| | o
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CHART ... 02cont'd

ATHIRD POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (30F4) .......
ESTABLISH...GROW...THIN AT1S YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

o (o JUSLIL TR =)
> @@ OO

Comments:

* Total wood flow without a thinning o
= 18 tons per acre at 30 yrs. =,

By

« About 20% of the situations indicate that a %
thinning tends to increase total wood flow.

TN

et R T .
Possible increases
in growth rates after thinning

0
9
0
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AND A FOURTH POSSIBLE PLANTATIONTIMBER HANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROW RESIDUAL...FINAL HARVEST AT30 YRS

l S — Percent removed at thinning .....
' 25% 33% 50% 67%

0%
Comments:

* Total wood flow without a thinning 10%
= 18 tons per acre at 30 yrs.
* Generally, a thinning at 20 yrs followed 20%

by final harvest 10 yrs later does not

tend to increase total wood flow. 30%

Possible increases
in growth rates after thinning

B
S
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II0100
Q0101010
QI010100
Q[0/6/00
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A Few Thoughts...

« This slash pine plantation is defined as site index 50 base age 25 years

and 500 trees per acre at § yrs.
» Forester wants fo maximize total wood flow during the rotation ... to thin or not to thin?
« Total wood flows with and without thinnings were calculated and compared.

=> In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning with a subsequent final harvest.

=> The few exceptfions tend to have earlier fiming of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.




CHART ... 03
A SLASH PINE PLANTATION IN EAST TEXAS

WITH -+ SITE INDEX BASE AGE 25 YRS = 50’
» TREES PER ACRE @ 5 YRS = 700
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Slmulaled thinned total wood flow per acre relative to unthlnned total wood :Iow per acre m tons.
» Four combinations of timing thinning/final harvest.

* Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed.

* Five growth response increases after thinning' 0%, 10%, 20%, 30% or 40%.

Shaded elhpsas indicate sztuaﬁons where thlnnmg may be advantagaous.
Unshaded ellipses indicate situations where thinning may not be advantageous.

ot i og!-;m i _ .

APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......
ESTABLISH...GROW...THIN ATI10 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

Percent removed at thinning .....

i
o T @..@
* Total wood flow without a thinning & E
= 17 tons per acre at 25 yrs. % % 10% ®
[
« However,about 65% of the situations indicate g b
that a thinning tends to increase total wood flow. = @ 20% @@@
E o
* Under these circumstances, a thinning % E - = T
tends to be advantageous. § ES 30% « -
fo (D@
: COCD

ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) .......
ESTABLISH...GROW...THIN AT1S YRS ...GROW RESIDUAL...FINAL HARVEST AT 25 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

Comments:

* Total wood flow without a thinning
= 17 tons per acre at 25 yrs.

» About 20% of the situations indicate that
a thinning tends to increase total wood flow.

Possible increases
in growth rates after thinning
n




CHART ... 03 cont'd

/
ATHIRD POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (30F4) .......

ESTABLISH...GROW...THIN ATIS YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

20%

Comments:

* Total wood flow without a thinning
= 21 tons per acre at 30 yrs.

* About 25% of situations indicate that a
thinning tends to increase total wood flow.

30%

Possible increases
in growth rates after thinning

B
3
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AND A FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROW RESIDUAL...FINAL HARVEST AT30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

Comments:

« Total wood flow without a thinning
= 21 tons per acre at 30 yrs.

» Generally, a thinning at 20 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning
n
(=]
B
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A Few Thoughts...

» This slash pine plantation is defined as site index 50 base age 25 years

and 700 trees per acre at 5 yrs.
» Forester wants to maximize total wood flow during the rotation ... fo thin or not to thin?
» Total wood flows with and without thinnings were calculated and compared.

-

=> |n general, total wood flow at final harvest with no thinning exceeds a total wood flow
¥ consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier timing of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.



CHART .. 04
A SLASH PINE PLANTATION IN EAST TEXAS

WITH - SITE INDEX BASE AGE 25 YRS = 70’
+ TREES PER ACRE @ 5 YRS = 300
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Simulated thinned total wood flow per acre relative to unthinned total wood flow per acre in tons. 4
* Four combinations of timing thinning/final harvest. 4

* Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed.
* Five growth response Increases after thinning 0% 10%, 20%, 30%-01‘ 40%.

-{Va’iueswithin BII_ T'With a thinning : :

: Shaded ellipses indx:ate situations where thinning may be advantageous ‘
Unshaded ellipses indicate situations where thinning may not be advantageous.
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APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......
ESTABLISH...GROW...THIN ATI10O YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YR¢

.. Percent removed at thinning .....
25% 33% 50%

°%..@.
LA CR ER Oy €

Comments:

* Total wood flow without a thinning
= 38 tons per acre at 25 yrs.

» About 20% ofthe situations indicate that a
thinning tends to increase total wood flow.

Possible increases
in growth rates after thinning
n

ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (2 0F4) .......
ESTABLISH...GROW...THIN AT 15 YRS ...GROW RESIDUAL...FINAL HARVEST AT 25 YRS

.. Percent removed e,i lité &_rﬂnrg ri'idimd atth
25%

%@@.@
w2 ) 4 3C (N
i LGOI

@@.
€«

Comments:

* Total wood flow without a thinning
= 38 tons per acre at 25 yrs.

* Generally, a thinning at 15 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

S
R

5

Possible increases

in growth rates after thinning

00
sloje




CHART ... 04 cont'd

PA'IHIIIIJ POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (3 0F4) .......
ESTABLISH...GROW...THIN ATIS YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

.. Percent removed at thinning .....
25% 33% 50% 67%

el BT [ ECY
» @ DOCOCED
o @@COD

AND R FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROW RESIDUAL...FINAL HARVEST AT30 YRS

Percent removed at thinning ...
67%

S Bl @ O .
L Ty ST )
G T CP T

Comments:

* Total wood flow without a thinning
= 41 tons per acre at 30 yrs.

* Generally, a thinning at 15 yrs followed
by final harvest 15 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning

= Total wood flow without a thinning
= 41 tons per acre at 30 yrs.

* Generally, a thinning at 20 yrs followed
by a final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning

A Few Thoughts...

« This slash pine plantation is defined as site index 70 base age 25 years

and 300 trees per acre at § yrs.
« Forester wants fo maximize total wood flow during the rotation ... to thin or not fo thin?
« Total wood flows with and without thinnings were calculated and compared.

=> In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier timing of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.



CHART ... 06
A SLASH PINE PLANTATION IN EAST TEXAS

WITH - SITE INDEX BASE AGE 25 YRS = 70
* TREES PER ACRE @ 5 YRS = 700
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

inned total wood flow per. acre relative to unthinned total wood flow per acre in tons. |
‘our combinations of timing thinning/final harvest. i
« Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed. |
« Five growth response increases after thinning: 0%, 10%, 20%, 30% or 40%.

Values within ellipses = { total wood flow with a thinning } - { total wood flow without a thinning }.

o L

Shaded ellipses indicate situations where thinning may be advantageous.
Unshaded ellipses indicate situations where thinning may not be advantageous.

o

E

APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......
ESTABLISH...GROW...THIN AT10 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

..... Percent removed at thinning .....

o L o J e )
L P YTy AT
@ OO
> @@ O

L 4 1 1€

ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) ....... |
ESTABLISH...GROW...THIN AT15 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

..... F'ercenl removed at thinning ]
25%

Comments:

« Total wood flow without a thinning
= 63 tons per acre at 25 yrs.

* About 30% of the situations indicate that a
thinning tends to increase total wood flow.

Possible increases
in growth rates after thinning

(=]
Comments: _g 0%@ . @ .
m .E
* Total wood flow without a thinning & § 10% . @ @ .
= 63 tons per acre at 25 yrs. g e
@
» Generally, a thinning at 15 yrs followed % @ 20% @ . @ @
by final harvest 10 yrs later does not 5@
tend to increase total wood flow. @ c
e @O OGN
a. o
o
- @@ &




CHART ... 06 cont'd

r’nTHIHD POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (3 0F4) .......
ESTABLISH...GROW...THIN ATIS YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

\ ..... Percent removed at thinning .....
25% 33% 50% 67%

c
+ Total wood flow without a thinning B 2 _FE_ 10%
= 69 tons per acre at 30 yrs. g G5 »
R 8&
« Generally, a thinning at 15 yrs followed 2o o0% @ @
by final harvest 15 yrs later does not ol
tend to increase total wood flow. 2 =
£ -2
| co @@
£ 40%

AND A FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROWRESIDUAL...FINAL HARVEST AT30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

ol T O T,
L WA 20 Ce)
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Comments:

* Total wood flow without a thinning S :'
= 69 tons per acre at 30 yrs. i

* Generally, a thinning at 20 yrs followed *
by final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning

&

A Few Thoughts...

« This slash pine plantation is defined as site index 70 base age 25 years

and 700 trees per acre at 5 yrs.
« Forester wants to maximize total wood flow during the rotation ... to thin or not fo thin?
« Total wood flows with and without thinnings were calculated and compared.

=> In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier timing of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.



CHART ... 07
A SLASH PINE PLANTATION IN EAST TEXAS

WITH - SITE INDEX BASE AGE 25 YRS = 90’ '
+ TREES PER ACRE @ 5 YRS = 300
* PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Slmulated thinned total wood flow per acre relative to unthinned total wood flow per acre in tons.
i Fn combinations of timing thinning/final harvest.
e+ Fourthinning percent values: 25%, 33%, 50% or 67% of tons per acre removed.
-FIVegmw!iuaSpoum increases after thinning: 0%, 10%, 20%, 30% or 40%.

tal wood flow with a thinning } - {total wood flow without a thinning ).~~~

 Values within ellipses = { t

; Shadgdﬁgypsgslggdmm tu: ic where ttﬂnnlng may he advanlageous By
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APLANTATIONTIMBER MANAGEMENT PLAN (10F4) ....... _
ESTABLISH...GROW...THIN AT10 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

Percent removed at thinning .....

Comments:

* Total wood flow without a thinning
= 81 tons per acre at 25 yrs.

» About 25% of the situations indicate that a
thinning tends to increase total wood flow.

Possible increases
in growth rates after thinning

ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) .......
ESTABLISH...GROW...THIN AT1S YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 VI

..... Percent removed at thinning ...
25% 33% 50% 67% ]

Comments:

» Total wood flow without a thinning
= B1 tons per acre at 25 yrs.

* Generally, a thinning at 15 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning

3




CHART ... 07 cont'd

"nTHIBD POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (30F4) .......
ESTABLISH...GROW...THIN ATIS YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

= @ OGO
*» @@ OO

Comments:

* Total wood flow without a thinning
= 85 tons per acre at 30 yrs.

* Generally, a thinning at 15 yrs followed
by final harvest 15 yrs later does not
tend to increase total wood flow.

Possible increases
growth rates after thinning

in

AND A FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROW RESIDUAL...FINAL HARVEST AT30 YRS
b ..... Percent removed at thinning .....

Comments:

* Total wood flow without a thinning
= 85 tons per acre at 30 yrs. =

* Generally, a thinning at 20 years followed
by final harvest 10 years later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning
n
o
R

8
®
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30% @
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A Few Thoughts...

« This slash pine plantation is defined as site index 90 base age 25 years

and 300 frees per acre at 5 yrs.
» Forester wants to maximize total wood flow during the rotation ... to thin or not to thin?
« Total wood flows with and without thinnings were calculated and compared.

' => In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier timing of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.



CHART ... 08
A SLASH PINE PLANTATION IN EAST TEXAS

WITH - SITE INDEX BASE AGE 25 YRS = 90
+ TREES PER ACRE @ 5 YRS = 500
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Simulated thinned total wood flow per acre relative to unthinned total wood flow per acre in tons.
= Four combinations of timing thinning/final harvest.
* Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed.
« Five growth response increases after thinning: 0%, 10%, 20%, 30% or 40%.

-_'-ﬁ_ = ' LTy i

Values within ellipses = { total wood flow with a thinning } - { total wood flow without a thinning }.

e

Shaded ellipses indicate situations where thinning may be advantageous.
Uns!}aded elllpses indicate srtuanons where thinning may not be advantageous

e

APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......
ESTABLISH...GROW...THIN AT10 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

Percent removed at 1hinning
25% 67%

.@.@
c
* Total wood flow without a thinning 3 g 1 0%
= 112 tons per acre at 25 yrs. S 5
e
* About 25% of the situations indicate that a E : 20% @ @ @
thinning tends to increase total wood flow. @ .g
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ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) .......
ESTABLISH...GROW...THIN AT 15 YRS ...6ROW RESIDUAL...FINAL HARVEST AT 25 YRS

Percent removed at lhinning .....
25%
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Comments:

* Total wood flow without a thinning
= 112 tons per acre at 25 yrs.

= Generally, a thinning at 15 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases
growth rates after thinning
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"lﬁ THIRD POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (30F4) .......
ESTABLISH...GROW...THIN AT1S5S YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

[ L aB e e hegone masiy e e o el e o Percent removed at thinning .....
25% 33% 50% 67%
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Comments:

* Total wood flow without a thinning
= 117 tons per acre at 30 yrs.

' « Generally, a thinning at 15 yrs followed
by final harvest 15 yrs later does not
’ tend to increase total wood flow.

Possible increases
in growth rates after thinning

AND A FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (40F4) .......
ESTABLISH...GROW...THIN AT 20 YRS ...GROW RESIDUAL...FINAL HARVEST AT30 YRS

E‘ L e Percent removed at thinning .....

; 25% 33% 50% 67%

Comments:
* Total wood flow without a thinning
= 117 tons per acre at 30 yrs. ;
* Generally, a thinning at 20 yrs followed
by final harvest 10 yrs later does not 5
tend to increase total wood flow. il

Possible increases

in growth rates after thinning
5 3
2 R
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A Few Thoughts...

« This slash pine plantation is defined as site index 90 base age 25 years

and 500 trees per acre at 5 yrs.
» Forester wants fo maximize total wood flow during the rotation ... to thin or not fo thin?
» Total wood flows with and without thinnings were calculated and compared.

i => In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier fiming of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.



CHART ... 09
A SLASH PINE PLANTATION IN EAST TEXAS

WITH - SITE INDEX BASE AGE 25 YRS = 90°
+ TREES PER ACRE @ 5 YRS = 700
+ PERCENT OF TREES WITH FUSIFORM RUST ON STEM = 50%

Simulated thinned total wood flow per acre refatlva to unthinned total wood flow peracreintons.

'« Four combinations of timing thinning/final harvest. e
-« Four thinning percent values: 25%, 33%, 50% or 67% of tons per acre removed. *1-
+ Five growth response increases after thinning: 0%, 10%, 20%, 30% or 40%. 1

Values within ellipses = { total wood flow with a thinning } - { total wood flow without a thinning }.

Shaded ellipses indicate situations where thinning may be advantageous.
Unshaded ellipses indicate situations where thinning may not be advantageous.

APLANTATIONTIMBER MANAGEMENT PLAN (10F4) .......
ESTABLISH...GROW...THIN ATI0 YRS ...GROWRESIDUAL...FINAL HARVEST AT 25 YRS

..... Percent removed at minning

25%
g o .@@.
Comments: E
=
* Total wood flow without a thinning §§ 10% @ . . .
= 139 tons per acre at 25 yrs. gg
G ®
» About 25% of the situations indicate that a c 8% e
thinning tends to increase total wood flow. e} ©
- @@ O
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ANOTHER POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (20F4) .......

ESTABLISH...GROW...THIN AT15 YRS ...GROW RESIDUAL...FINAL HARVEST AT 25 YRS

..... Peroent removed at thinning
25%
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Comments:

* Total wood flow without a thinning
= 139 tons per acre at 25 yrs.

* Generally, a thinning at 15 yrs followed
by a final harvest 10 yrs later does not
tend to be advantageous.

Possible increases
in growth rates after thinning
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'ATHIRD POSSIBLE PLANTATION TIMBER MANAGEMENT PLAN (30F4) .......

ESTABLISH...GROW...THIN AT15 YRS ...GROWRESIDUAL...FINAL HARVEST AT 30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

Comments:

= Total wood flow without a thinning
= 145 tons per acre at 30 yrs.

*» Generally, a thinning at 15 yrs followed
by final harvest 15 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning

AND A FOURTH POSSIBLE PLANTATIONTIMBER MANAGEMENT PLAN (4 0F4) .......

ESTABLISH...GROW...THIN AT 20 YRS ...GROWRESIDUAL...FINAL HARVEST AT30 YRS

..... Percent removed at thinning .....
25% 33% 50% 67%

Comments:

» Total wood flow without a thinning
= 145 tons per acre at 30 yrs.

* Generally, a thinning at 20 yrs followed
by final harvest 10 yrs later does not
tend to increase total wood flow.

Possible increases
in growth rates after thinning
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A Few Thoughts...

e This slash pine plantation is defined as site index 90 base age 25 years

and 700 frees per acre at 5 yrs.
« Forester wants fo maximize total wood flow during the rotation ... fo thin or nof to thin?
« Total wood flows with and withouf thinnings were calculated and compared.

=> In general, total wood flow at final harvest with no thinning exceeds a total wood flow
consisting of a thinning and a final harvest.

=> The few exceptions tend to have earlier timing of thinning, less tons removed at thinning
and higher anticipated increases in residual growth rate following the thinning.
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