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Overlook 
• Oak regeneration 

and deer 
• Oak stump 

sprouting 
• Rehabilitation of 

high-graded 
stands 
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The Challenge 
Oak regeneration on 
better quality sites is 
often hampered by 
taller red maple and 
birch that develop in 
earlier phases of stand 
management, especially 
after thinning and 
“selection” harvests. 



7-year-old sand 



Canopy closure begins the crucial 
period of rapid self-thinning 



Without release – most codominants & 
intermediates regress or die 

Upland oaks 
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Oak regeneration assessment 



Oak Regeneration Study 

108 stands 
2210 points 
4484 acres 

~ 2.0 acres per point 







• 10-factor prism of 
residuals 

• Cover of ferns, shrubs, 
overstory, midstory 

• Will incorporate soils, 
LIDAR topo parameters 



Regeneration I 
(1/1000 ha, ~1/400 acre) 

 

All stems > 3 feet 
• Species 
• Height class (3-6 ft, 6-9 ft, >9 ft) 
• Free-to-grow (or not).   In shelterwoods – presumed 

residuals would be cut 



Regeneration II 
(1/2,500 ha, ~milacre) 

 
Oak, hickory, or eastern white pine 1-3 feet tall 
• Species 
• Height class (1-3 ft) 
• Free-to-grow (or not) 



Open 
< 25ft2/acre (n=32) 

Irregular shelterwood 
25-50 ft2/acre (n=45) 

Shelterwood  
50-90 ft2/acre (n=31)  



0

500

1000

1500

2000

2500

3000

Open Irreg Shelt Open Irreg Shelt

FT
G

 s
te

m
s 

/ a
cr

e

No hunting                                             Hunting allowed

Species
Group

Oak
Maple
Birch
Beech
Other

Birch is the future 
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Top 4 trees 
• Largest four (4) trees capable of forming part 

of upper canopy in a mature forest 
• Had to be free-to-grow, no minimum height 
• Could be fewer than four  



Free-to-grow 
vs. Top-4 

Free-to-grow, not Top-4 
Top-4 



Oak density estimates by method 

All              FTG           Top4       Top 4 (limit 1)   



Caveats for following 
• Each 1/400 acre plot with a Top-4 oak will 

have an oak in upper canopy at canopy closure 
that will then persist through stand maturity. 

• But, each 1/400 acre plot can only have one 
upper canopy oak that persists. 
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Caveats for following 

A little math … 
Expected oaks/acre =  
(% points with a Top-4 Oak) * 400 

• Each 1/400 acre plot with a Top-4 oak will 
have an oak in upper canopy at canopy closure 
that will then persist through stand maturity. 

• But, each 1/400 acre plot can only have one 
upper canopy oak that persists. 



Hunting increases oak 
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Overstory density not so good 
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Oak fades without hunting 
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Bad advice if you want oak 

No fires 
in forest 

Don’t 
hunt 

Leave 
the trees 



Jeff Ward 
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4-yr-old sprout 



Big oaks don’t sprout 
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Forest 
Rehabilitation 



Cage studies 
Rehabilitation 



Decision chart 

1/10 acre plots, 
~30 ft radius  
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Release improved stand composition 



Release increased stand AGS 
growth relative to UGSs 

0

2

4

6

8

AGS
(Treated)

UGS
(Treated)

AGS
(Control)

UGS
(Control)

4-
ye

ar
 b

as
al

 a
re

a 
gr

ow
th

 (s
q.

ft.
 p

er
 a

cr
e)

A

B

C

AB



Jeff Ward - CAES 
(203) 974-8495    

jeffrey.ward@ct.gov 


	Slide Number 1
	Slide Number 2
	Overlook
	Connecticut’s forest is changing
	Slide Number 5
	Slide Number 6
	Canopy closure begins the crucial period of rapid self-thinning
	Slide Number 8
	Slide Number 9
	Oak regeneration assessment
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Birch is the future
	Slide Number 19
	Slide Number 20
	Oak density estimates by method
	Caveats for following
	Caveats for following
	Hunting increases oak
	Overstory density not so good
	Slide Number 26
	Oak fades without hunting
	Bad advice if you want oak
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Big oaks don’t sprout
	Slide Number 33
	Browse slows growth just enough
	A little browse damage … 
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Decision chart
	We removed most of UGS
	Release improved stand composition
	Release increased stand AGS growth relative to UGSs
	Slide Number 43

