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• Energy 
• Nutrient 
• Water 

Natural Systems 



Typical abandoned field in Central Virginia + 120 years 

Systems 
We work within the laws of “Secondary Succession Systems” 



• Natural range 
• Shade tolerance 
• Place in succession 
• Regeneration characteristics 

– seedbed requirements 
– seed dispersal 
– germination requirements 

• Growth form 
• Longevity 

 

Silvics  
Silvics are the biological characteristics of individual 
trees, such as… 

Pinus virginiana 



LETS SUCCEED! 



• A function primarily of 
– site quality 
– Past history  
– current practices (grazing, for example) 
– species composition 

 
 A photographic history from the Allegheny Plateau in 

Pennsylvania 

Stand Development 
 (succession within a forest stand) 
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Silviculture: 
 
A 
Management 
Tool 



Three Components of a 
Silvicultural System 



• Release 
• Thinning 
• Timber Stand Improvement (TSI) 

Intermediate Treatments 
(tending) 



• To release a young tree means to kill or cut 
undesirable trees or other vegetation that overtops it.   
 

• Commonly used with young planted pines to free 
them from hardwood or grass competition. 
 

• Crop tree release - cutting or deadening trees in a 
young hardwood stand to focus growth on better 
growing trees of desired species and canopy 
position. 

 

Release 



• Removes trees of less 
desirable species, poor 
form, and poor condition 
from the main canopy to 
favor better trees and 
improve stand quality 
and composition.  

• A first step for improving 
degraded stands.  Used 
primarily in hardwood 
stands.   

Timber Stand Improvement 



• To get firewood, lumber, 
  aesthetics, wildlife, etc… 
 Crop Tree System! 

– Crop Tree Release 
• applied to younger stands 

– Crop Tree Management 
• select “crop” trees, ~20 - 30/ac  

– Release (Free To Grow) on 3-4 sides 
• concentrates/accelerates growth 

Crop/Choosen 
Tree Release 



This graph shows how an increase in free-to-grow rating from a crown-touching release can 
dramatically increase crop-tree growth. 

From: Crop Tree Management in Eastern Hardwoods. USDA-FS. 

Crop Tree Management 



Crop Tree Management 

From: Crop Tree Management in Eastern 
Hardwoods. USDA-FS. 

The center 
"crop tree" has 
a free-to-grow 
rating of 3. It 
has space to 
grow on three 
of its four sides. 



Crop Tree Management 

• Need to know 
– Silvics of the species 

• How will it respond to release? 
• Longevity? 

– Aware of regeneration implications 
• Shade tolerant vs. intolerant 

– How to kill trees… 



STRATIFICATION:  The trees that are most successful in the competition for 
light outgrow and overtop the others 



Crop Tree Management 
How is it Done? 

• Step 1: Plan! 
– Identify goals & objectives 
– Resource assessment 

• Step 2: Define crop tree attributes 
– Based on objectives 
– Assessment will determine number 

• Step 3: Mark crop trees in the woods 
• Step 4: Remove (or kill) competing trees  

 
 



Crop Tree Management 
How is it Done? 



Crop Tree Management 
How is it Done? 







How to kill 
Trees 

• Cutting 
– Immediate 
– Leaves root system 

• Girdling 
• Leaves root system 

– Chemically 
• Combination 



Girdling 

• Hatchet or chainsaw 
• Cut through the 

cambium 
• Some species easier 

to kill than others. 
 



Chemically 

• Basal Spray 
– Stems up to 6” in diameter 
– “full” = low concentration, 

high volume 
– “streamline” = higher 

concentration, lower volume 
• Injection 

– Used on larger trees (> 2” in 
diameter) 

• Stump spray. 
– Used on cut trees to prevent 

re-sprout. (any size stump) 



Full 
Basal 

Streamline 
Basal 





Crop Tree Management 
Final Thoughts 

• Suitable for different objectives 
– Timber/Lumber for own use 

• Value, not volume 
• High-value species 
• Suitable for site 
• Pruning on young trees 

– Wildlife 
• Hard mast-producing trees 
• Strive for diversity 

– Aesthetic 
• Fall foliage 
• Attractive flowers 
• Attractive form or characteristics 

– Diversity 
• Unique or uncommon species 



Crop Tree Management 
Final Thoughts 

• Variation in application 
– Can be applied at any point in stand’s life 
– As early as 10 years (weeding) 
– Best suited when trees are 25’ tall and stand has begun to 

stratify 
– Goal is to identify and release ‘best’ trees 

• In nearly all cases 
– Dominant or codominant trees  
– Healthy, full crowns 

• 20 – 50 crop trees per acre 
– Depending on species, stand age, and objectives 

• Regeneration limitations 
– Underplanting 
– Look for stump sprouts 
– Plan 10 - 20 years prior 



Crop Tree Management 
Questions or Comments? 
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