Silviculture
FORS 3347

Instructor: Dr: Jeremy Stovall

Lecture 7:

Regeneration Methods — Shelterwood
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Context

Regeneration Stand

SOCIERY; Intermediate

Treatments

Methods of Regeneration

Favors shade intolerant spp. €>  Favors shade tolerant spp.

Even Aged 1. Clearcut

- 4.+ Deferment -

Two Aged

Uneven Aged 6. Patch selection 7. Group selection 8. Single tree selection
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Shelterwood

A method of regenerating an even-aged
stand

* in which a new age class develops
beneath a moderated microenvironment
* provided by residual trees.
* The sequence of treatments can include
three distinct types of cuttings:
1. An optional preparatory cut to enhance
conditions for seed production
2. Anestablishment cut to prepare the seed
bed and create a new age class, and
3. Aremoval cut to release established
regeneration from competition with the
overwood
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How would you mark these two areas
in the same stand for a shelterwood?

Both are in Sherburne Wildlife Management Area 1 hour
west of Baton Rouge, LA.

Management objective is wildlife, all species, not

favoring any particular mammal, bird, or herptile;

forest is diverse bottomland hardwoods.

Ignore road people are walking on.
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THE SHELTERWOOD IS THE
MOST VARIABLE
SILVICULTURE SYSTEM

(AKA this is going to get complicated and confusing)
Just remember
1) What your objectives are

2) What are the initial stand conditions

Then adjust accordingly
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Shelterwood
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Shelterwood

Bottomland Hardwoods in Noxubee MS-
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Shelterwood

Shelterwood

ne — NY, 20-30 ft2 / acre
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Shelterwood

Eastern white pine, 80-100 ft2 / acre
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Shelterwood

Ponderosa Pine — CO, 20 Residual TPA

Shelterwood

Douglas-fir — H.J. Andrews
Experimental Forest in Western
Oregon
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Characteristics of Species Best Suited for Shelterwood
Systems ¥ i

7

* Intermediate to tolerant species

* Species w/ heavier seeds (e.g.
oaks)
* More seed trees / acre
* Species may be shallow-rooted
(or deep rooted)

* sufficient BA remains to minimize
windthrow
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Species Well Suited to Shelterwood System

* Upland and bottomland
oaks
* Southern Pines
* Longleaf
* Northern Pines
 Eastern white pine, Red pine,

* Western Conifers
* Ponderosa pine, western
white pine, Douglas-fir,
western larch (on harsh
sites), western hemlock, and
Sitka spruce.

Shelterwood: Prep Cut

* Preparatory Cutting: m ‘* . ‘
OPTIONAL initial treatment to . v
* Increase seed tree vigor and seed %
production in mature stand \
* Remove undesirable seed sources / . . . .
(e.g. invasives) M..' ’
* Remove hazard trees Tending Establishment Cut
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Shelterwood: Establishment Cut

« Artificially begins understory reinitiation
* Creates openings
* Promotes seed germination and seedling establishment
* Maintains shading
+ Controls understory & re-establishing vegetation
* Provides “shelter” for tolerant species and on exposed sites
* Generally, 25-60 ft?/ac residual basal area
* 30-40 ft%/ac southern pines, 50-60 ft2/ac for oak
« Can be more or less depending on species / site / objectives

* Should retain dominant, vigorous trees of favorable phenotypes
(same as seed-tree system)
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Shelterwood: Establishment Cut

* Considerations for Success:
* Appreciably modify the understory environment

* Retain sufficient residual cover to create conditions that favor target species
& seed supply
* Understory environment must promote seedling development
* Exposed mineral soil, variable litter layer 2 3
+ Competition control may be necessary
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Shelterwood: Establishment Cut

* How Much Overwood Do You Leave?
 Will crown closure of residuals occur
* What effect will the overwood have on the reproduction
* Consider the minimum volume to support merchantable overwood removal
« Consider the volume that will accumulate on the residual overwood stems
« Ease of logging (seed and removal cutting)
* Logging damage to reproduction
. Eotﬁ‘ld be positive aspect and considered a no-cost thinning operation if density is too
g}
« Applicable to both seed tree and shelterwood methods




Shelterwood: Establishment Cut
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Shelterwood: Final Cut

* Overwood Removal or Final Cutting: A harvest to remove the overwood,
so new reproduction is released
« Conducted only after satisfactory establishment of reproduction based on
density and height of seedlings
« Often 3-5 years in southern pines
* 10 years common in bottomland hardwoods
* 5+ years in the Central Hardwood Region

« Will impact (i.e. damage) established reproduction
« Allow for losses of regeneration in logging

* Remove the overwood before suppression of regeneration becomes
serious

Why The Final Cut Is Important: Longleaf Pine
30-Years Post-Harvest

2000
= 1800 W Overwood
2 1600 ® New Growth
<
& 1400
o)
B 1200
s
= 1000
F
£ 800
2
S 600
2 400
&
& 200

0
-0 9-10 16-26 27-39 36-53 45-67
Density of Retained Overwood (sq.ft./acre) Boyer, 1993




Shelterwood Method/System

« Applicability of the Shelterwood Method
« Itis the most flexible even-aged method: e.g., you can delay the removal
cutting in order to:
+ Obtain rapid increment of high quality wood
* Increase mast production
* Maintain aesthetics
* A good method for heavy-seeded species

* A good method where the seed supply is irregular
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Shelterwood Categorization
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Uniform Shelterwood Methods

* Three-cut Method: Prep, Establishment, and Removal cut are used

* Two-cut Method: Establishment cut and Removal cut only
* Common method when proper density management has been completed
throughout the history of the stand
* One-cut Method: Removal cut only
* Regen was already sufficient




One-Cut Shelterwood

Uniform Shelterwood One-Cut Shelterwood
« Optional-Preparatory Cut * No Preparatory Cut
* Establishment Cut * No Establishment Cut
* Purpose is to produce advanced * Nature did this for us!
regeneration * We already have regen.
* Overwood Removal Cut * Overwood Removal Cut
* Fully regenerated stand with * Fully regenerats;d stand with
adequate stocking from advanced

adequate stocking from

advanced regen regen
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Irregular Shelterwood

* Irregular or Reserve Shelterwood:

* Leaves residual overstory for an extended period of time into new
rotation — creates two-aged stand

* Has ecological/aesthetic vs. economic/operational tradeoffs
« Characteristics of reserve trees are important

Irregular Shelterwood

* Can be used to create UNEVEN-aged mixed stands

* Used with ecosystem management to produce stands that mimic old-
growth structure
* Gap phase dynamics
« Continuous forest cover consistent with fine-scale disturbances (e.g.
windthrow)
« Vertical and horizontal heterogeneity
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Irregular
Shelterwood
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Irregular Shelterwood

Other Shelterwood Systems
Bottomland Hardwoods, MS
Modified Shelterwood: ok T i

Leave the overwood on longer
than 5-10 years
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Other Shelterwood Systems

« Strip Shelterwood

* Removal of mature age classes over a series of entries by cutting narrow

strips not exceeding the height of adjacent standing trees
* Residual strips provide seed and partial shade to openings
* Strip Orientation

* Cut at right angles to prevailing winds to reduce blow-down
« Aligned in east-west direction to minimize direct insolation
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Uncut Establish- Removal | Uncut Establish- Removal
ment Cut cut mentCut  Cut

Establish- Removal  Mid-  Establish- Removal  Mid-
mentCut  Cut  Rotation mentCut Cut  Rotation
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Strip Shelterwood
1 At 11 A
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Advantages of Shelterwood

« Very Flexible
* High residual basal area (less light) favors more tolerant species
« Low residual basal area (more light) favors more intolerant species
« Residual overstory provides a supply of seed. This provides a safety
factor in case of drought, fire, grazing, or other agent that damages
regeneration.
« Often regeneration accumulates over time under a shelterwood
* Aesthetics

 Wildlife habitat
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Improved Aesthetics of Shelterwood

Shelterwood System

Disadvantages of Shelterwood

* Reduced financial returns because of higher logging costs due to multiple
entries and less volume per acre removed.
« Stumpage value of timber may be reduced
 Sprouting may be reduced
« Species that rely on sprouting may not regenerate as well
* Germination of seed stored in the forest floor may be reduced due to
shade
* Epicormic branches may degrade residual trees

* Overwood must be removed at proper time

* May be difficult to get loggers to remove overwood because of high logging costs
and low stumpage volume

« Damage to regeneration during overwood removal
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Comparison of
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EVEN-AGE Regen Methods
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