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Introduction TC "Introduction" \f C \l "1" 
Beech Bark Disease (BBD) is caused by a combination of two pests:  a scale insect, Cryptococcus fagisuga; and three species of fungi in the genus Nectria.  Decline, beech snap and mortality begin after Nectria fungi infect scale-infested trees.  “Beech snap” refers to the often observed breakage of the main stem of diseased trees with mostly healthy crowns.  Beech bark disease develops sequentially in three stages identified as the Advancing Front, the Killing Front and, finally, the Aftermath Forest.  

The BBD advancing front is defined as areas where beech are infested with beech scale, but not yet infected by Nectria.  Advancing front stands can be infested with beech scale for a few years before Nectria infection begins, predisposing trees to beech snap and killing trees. 

The BBD killing front is defined as areas where beech scale populations are high and Nectria infection is common.  Tree mortality and snap are common.  Salvage of scale infested trees prior to the onset decline and mortality is often necessary due to high risk of beech snap.

The BBD aftermath forest is defined as areas that have experienced the first wave of beech mortality.  A large portion of mature, large beech has been lost.  Residual beech are mostly defective and declining.  Some large trees remain.  A small proportion of the remaining trees are at least partially resistant to the scale, and, therefore, resistant to BBD.

Management plans for beech containing stands anywhere in Michigan should now consider BBD vulnerability.  This is especially true if large, old and/or decayed beech are abundant.  If beech is a minor component of the overstory (<10% basal area), eventual BBD impacts on stand stocking will be minimal.  The benefits of retaining a minor component of beech to tree species diversity and wildlife habitat are many. 

In addition to beech abundance, management prescriptions are affected by whether an area is or will soon be infested.  Infested is a term relating to the presence of scale.  An insect infests and a disease infects.  As explained above, an infested stand may or may not have BBD which develops as Nectria infects scale infested trees.  Guidelines for uninfested stands are applied to areas that are projected to have more than 10 years before BBD related tree decline, snap or mortality which characterizes the area as killing front.  The current estimate of advancing front spread rate is 6 miles per year.  Thus, guidelines for uninfested beech are applied to beech areas that are greater than 40 miles from the advancing front.  A 10 year window is used as the minimum time needed for a stand to build adequate basal area after a selection harvest.  Thus, there are potentially two harvest opportunities to reduce stand vulnerability to BBD.  Exceptions to this strategy involve isolated, remote points of scale well beyond the advancing front.  Many such spots have been detected in the northern lower peninsula (NLP).  How long before scale and subsequent BBD develops in these remote areas is uncertain.  Thus for now, reduction of beech basal area in these outlier areas is recommended only for stands in infested compartments.

Uninfested Stands >40 Miles from the BBD Advancing Front

Forest Health Monitoring plot data indicate that BBD spread rates are lower in stands with lower beech basal areas.  Thus, the loss of beech basal area may be more gradual and have less impact on stand stocking levels where there is fewer, more scattered beech.  If beech stocking is mostly pole size and smaller trees with smooth bark, BBD impacts and spread rates are further reduced.
Beech is <10% of total stand BA

If beech is a minor component of the overstory, mortality of beech functions as a selective thinning.  The gradual loss of beech timber volume is balanced by increased growth of adjacent trees and the benefits of the residual beech to wildlife habitat.  Beech is the primary nut producer in the northern hardwood type.  Thus, keeping a minor beech component offers an extended period of mast production and eventual habitat for cavity nesters and dens.

Beech is >10% of total stand BA

The general recommendation for preparing beech stands for the arrival of BBD is to reduce the basal area of large diameter beech and increase tree species diversity.  The goal is to reduce within stand beech scale spread rates; to reduce future BBD impacts on overall stand stocking levels; and, to create a more diverse forest resource that is resistant to catastrophic changes affecting a single tree species or genera.  

Harvest Guidelines TC "Harvest Guidelines" \f C \l "1" 
1) Reduce the basal area of overstory beech.  It is not necessary or desirable to eliminate beech from a stand.  An average BA of no less than 70 in the stand is the silvicultural recommendation for northern Hardwoods.  

a.
Discriminate against large, overmature beech with rough bark and signs of decay.  These trees will be the first lost and will offer the fewest advantages in terms of prolonged mast production.  Stands will have at least 10 years to add basal area to residual pole size trees before BBD impacts beech growth and survival.

b.
Consider short-term and long-term impacts on wildlife food availability and habitat.  Leaving scattered snag or den tree beech to enhance wildlife habitat does not significantly increase the risk of tree loss.  Oak or other mast producing tree species should be considered to replace beech.

2) Retain vigorous beech with smooth bark.  Vigorous trees with smooth bark are more often found to be resistant to the establishment of beech scale.  Initially, scale populations build more slowly on smooth barked beech which offer less protection from rain impacts.

3) Use harvest systems that minimize injuries to beech root systems.  Root injury is the primary cause of beech root sprouts.  Spring root injury causes extensive root sprouting; whereas, fall injuries result in fewer sprouts.  Beech also sprouts from the stumps of young trees, but this ability diminishes after trees reach four inches diameter breast height.  Suckering is stimulated only slightly by tree removal, if soil disturbance is minimal.

4) Survey stands in uninfested areas to detect the arrival of beech scale.  Look for initial signs of scale at the base of the tree in and around rough bark.  Scales are moved by birds, so initially infested beech canopies may be difficult to see.  Knowing when scale enters a stand will establish a rough timetable for expected impacts and help define the dynamic borders of the advancing and killing fronts.    

5) Favor regeneration of other tree species via selection or planting in canopy gaps.  Some of the principal associates of beech are sugar maple (Acer Saccharum), red maple (Acer Rubrum), yellow birch (Betula alleghaniensis), American basswood (Tilia americana), black cherry (Prunus serotina), eastern white pine (Pinus strobus), and several hickories (Carya spp.) and oaks (Quercus spp.).  On poorer, lighter soils conifer components (Tsuga, Picea, Pinus) are more common.

a. Beech is relatively shade tolerant and is often out-competed by other species in large canopy gaps where the ground is exposed to sunlight.  Birch, black cherry, red maple or other shade intolerant species will grow faster and overtop beech reproduction.  However, beech is avoided by browsing deer which may decrease successful regeneration of more favored species in areas with high deer numbers.

b. Silvicultural guidelines currently recommend 30-foot average canopy gaps, and 60-foot gaps to encourage intolerant tree species.  Using 100-foot gaps for group selection when intolerants are present (cherry, yellow birch, oak) may also be an option to increase diversity.  Natural regeneration success relies on placing gaps in areas of good advanced regeneration and seed source.  Planting canopy openings may be necessary to attain the desired mix of tree species.  Controlling undesirable competing vegetation with herbicides may also be necessary.

All Stands <40 Miles from the BBD Advancing Front

Guidelines for managing stands with BBD and for stands likely to be infected within 10 years are much the same as guidance for uninfested stands.  The difference is the time available to reduce the basal area of large diameter beech and to increase tree species diversity.  If beech comprises a significant portion of the basal area in a stand, the effects of BBD on stand basal area will be severe.  

Beech is <10% of total stand BA

Once beech is 10% or less of the stand basal area, the impacts of tree loss on stand structure and volume will be offset by benefits of beech retention to wildlife and species diversity values.  Leaving a few large snags and hollow beech trees provides nesting and den habitats and mast.
Beech is >10% of total stand BA

See Item 5 above in Guidelines for uninfested areas with >10% beech and >40 miles from the advancing front titled “Favor regeneration of other tree species via selection or planting in canopy gaps”.  However, BBD impacts are imminent.  Consider reducing basal area below standard minimums in beech pockets where most stems are beech.

Uninfested areas outside the advancing front, but within 40 miles of the killing front will be impacted by BBD within a single cutting cycle.  Generally, increasing tree species diversity and shifting the beech component toward smaller, more resistant size classes will help slow BBD development.

In advancing front areas, first select trees for harvest that are heavily infested by scale.  Identify, mark, protect and report BBD resistant trees.

In killing front areas, salvage declining trees with thin crowns and yellowish foliage.  These trees are often invaded by secondary decay fungi that can degrade wood within 2 to 3 years.  Remove trees with sunken lesions or large patches of dead wood.  Identify, mark, protect and report BBD resistant trees.

Timber sale specifications should restrict the transport of beech firewood and logs from infested stands to or through uninfested beech areas from July to November.  First stage crawlers are mobile and can move from infested wood to live beech while in transit.  All scales are females with significant ability to produce eggs.  Thus, a single scale can establish a new infestation.  (See Appendix A: BBD Timber Sale Clause.)

BBD Resistant Trees TC "BBD Resistant Trees" \f C \l "1" 
Approximately 1-3% of American beech are resistant to the beech scale.  Such trees are not common, and tend to occur in groups.  Identification and protection of resistant trees offers hope for a future healthy beech resource.  Candidate trees should be: 1) > 9” inches dbh; 2) adjacent to trees heavily infested by beech scale; and 3) free of scales, or scales have remained scarce for > 1 year. Use white marking paint to place an “R” on two sides of the tree.  After marking, protect candidate trees by leaving a buffer of other tree species to protect the tree from sunscald and possible windthrow.  Submit a BBD Resistance Report to the DNR Forest Health Program (See Appendix B: Cooperative Beech Bark Disease Resistance Survey-PR4029-7).  Once candidate trees are verified, they are tagged and a permanent record is entered into inventory.  These trees are then used as sources of genetic material for the USDA Forest Service BBD resistance research.  The goal of this research is the production of resistant seed and seedlings.
Reference TC "Reference" \f C \l "1" 
McCullough, D., R.L. Heyd & J.G. O’Brien.  2002. Biology and management of beech bark disease.  Michigan State University Extension Bulletin E-2746.

Appendix A: Advice when Dealing with Beech Bark Disease (BBD) in Timber Sale Contracts TC "Appendix A: Advice when Dealing with Beech Bark Disease (BBD) in Timber Sale Contracts" \f C \l "1" 
Prescriptions and their associated timber sale contracts for stands that contain beech should consider BBD management within the stand and the movement of BBD outside the stand.  When marking the stand, consider the following goals: 1) Reduce BBD impacts ahead of the BBD killing front by decreasing the beech component such that a fully stocked stand remains to sustain production of both commodity and non-commodity forest resource values, and 2) Increase tree species diversity within the stand thereby decreasing stand susceptibility and vulnerability to BBD.  When preparing the timber sale contract, consider the following factors.

1) To decrease the spread of beech scale.

a. 10 BA or Less.
If the beech trees in the stand are infested with scale and there is 10 BA or less of beech, do not remove the beech.  Loss of beech will be gradual and have little impact on overall stand productivity.  This will also prolong the time that beech is available to produce mast, and will provide habitat for cavity nesters.  

b. More than 10 BA

(1) In the UP

If the beech trees in the stand are infested with scale and there is more then 10 BA of beech, restrict the movement of beech products to the NLP and to Wisconsin using Spec 5.2.3.9 - Beech hauling restriction.

(2) In the LP

If the beech trees in the stand are infested with scale and there is more then 10 BA of beech, restrict the movement of beech products through un-infested areas using Spec 5.2.3.9 - Beech hauling restriction.

c. 5.2.3.9 - Beech hauling restriction.
American beech wood products with bark still attached, other than chips, are not to be transported from stands infested with beech bark disease, to or through un-infested beech areas, the lower peninsula or to Wisconsin, from July 15 to November 15.  Beech scale is mobile at this time of year and can move from infested wood to live beech.  (See Map of current beech scale distribution on the DNR Forest Health Website, www.michigan.gov/dnr.)

2) Increase the sale operating period when Spec 5.2.3.9 is included in the contract.

To increase operating time for sales or cutting units using the Beech hauling restriction specification, avoid using the Bark slippage restriction Spec (5.2.3.3).  Do this where the prescribed residual stand basal area is less than 70 square feet.  Restrict operations to roundwood by using the Roundwood operation required Spec (2.2.6).  These stands are not quality hardwoods that need the same protection as other hardwood stands.  Permitting spring logging will help off-set the restriction of no summer and fall hauling.
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	Michigan Department of Natural Resources – Forest Resources Division

Cooperative Beech Bark Disease
Resistance Survey
This information is requested under the authority of
the Department of Natural Resources.
	MSU Tag #

	
	
	     

	
	
	Date

	
	
	     

	

	Observer

	Name

     
	Organization

     

	Address

     
	Telephone

(       )      

	City, State, ZIP

     
	E-mail

     

	Landowner

	Name

     
	Organization

     

	Address

     
	Telephone

(       )      

	City, State, ZIP

     
	E-mail

     

	Land Use
 FORMCHECKBOX 
Residential           FORMCHECKBOX 
Recreation Area           FORMCHECKBOX 
Private Non-Industrial           FORMCHECKBOX 
Federal           FORMCHECKBOX 
State

	Site Location

	County

     
	Political Township

     
	TRS Q. Sec

     

	GPS Coordinates (preferred) (NAD83; Lat./Long. in decimal degrees) (Lat. 45.71717 / Long. -85.12343)
     

	Tree Data

	DBH (inches):       / Scales:  FORMCHECKBOX 
Absent;  FORMCHECKBOX 
Sparse/Date Resistance Observed:     

	Tree Condition
 FORMCHECKBOX 
Healthy

 FORMCHECKBOX 
Unhealthy (describe e.g. % Dieback, Discoloration):      

	Site and Diagnostic Data

	Beech Component of Area
	Condition of Beech in Area

	 FORMCHECKBOX 
<21% beech stems
	 FORMCHECKBOX 
Scales only

	 FORMCHECKBOX 
  21-40% beech stems
	 FORMCHECKBOX 
Scales and Nectria cankers

	 FORMCHECKBOX 
>40% beech stems
	 FORMCHECKBOX 
Beech Bark Disease (BBD) induced decline/mortality

	Distance to nearest scale infested trees
	     
	feet
	Major Overstory Species:
	     
	

	
	
	
	
	
	

	Candidate trees must be

	1) > 9" in diameter at breast height

2) Adjacent to trees heavily infested by beech scale, or residual beech in a BBD aftermath forest. 

3) Free of scales, or scales have remained scarce for
> 1 year.
Please sketch tree location on
Mapping Area on the back of this survey and
provide comments necessary to find candidate tree.
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	Mark resistant trees with an “R” on two
sides of the tree.  Use white tree marking paint.



	Draw detailed sketch showing the location of the candidate tree.  Include significant landmarks and distances using selected map scale.  Use comment box to add useful directions or comments relative to tree selection, stand history, etc.

	
	
	
	
	
	

	
	
	
	
	
	N(

	
	
	
	
	
	

	
	
	
	
	
	

	

	Scale: 3/4 inch =        FORMCHECKBOX 
feet,  FORMCHECKBOX 
yards,  FORMCHECKBOX 
chains,  FORMCHECKBOX 
miles (select one)

	

	Comments: (One form can be used to report multiple trees on the same site. This may occur if a resistant clone is mapped, or if several separate candidate trees exist in the same proximity.)
     

	Send completed surveys to:

	Robert Heyd - Forest Health Management Program
Forest Resources Division
Michigan Department of Natural Resources

1990 US 41 South

Marquette, MI 49855

Telephone: (906) 228-6561

Email: heydr@michigan.gov
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