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Managing Floodplain Forests: 
Why you may want to plant oaks

Afforestation of agricultural fields
Supplemental planting in native forests 

There are oak species capable of
growing in floodplains

The diversity of bottomland oaks
is greatest in the south



Managing for Success:
Floodplains are complex & diverse  - matching species to hydrology
        & soil moisture regime
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Flood Tolerance Depends
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Managing for Success:
Soil conditions: high pH in alluvial soils 

Tolerates high pH
• Bur oak

• Shumard oak
• Sycamore

• Green ash

Sensitive to high pH
• Nuttall oak

• Cherrybark oak
• Pin oak

• Water oak

Match species to soil conditions



Slow release ammonium nitrate

19-6-9

Slow release urea 

20-10-10

Ammonium sulfate

Native Legumes - 

False indigo

Managing for Success:
Soil conditions: directed fertilization



Soil bedding

No benefit on silt loams & fine sands

Early summer floods of < 1 month

Greater benefits on heavy clay soils

Managing for Success:
Soil conditions: improving drainage and aeration



Ripping, Disking, Chiseling

Sharkey clay

Managing for Success:
Soil conditions: improving drainage and aeration on heavy clay soils



Managing for Success: variety of nursery products

6.6 ft

5-gallon

2 year old RPM

Swamp White Oak

Pin Oak

1-0 Bareroot

1-0 Nuttall Oak

Georgia Nursery

6’2”

Air pruned

Root bag

Bur oak

2 yr old

1” basal dia.

6.5’ tall



Bigger Root Systems = increased competitiveness

1 yr old RPM Container

1-0 bareroot

1-0 cherrybark oak
Intensive irrigation, fertilization
Low seedbed density
Georgia State Nursery

1 and 3 year old natural
Northern red oak
Advance repro
Mature fully stocked 
Northern hardwood stand

Older black oak old field sprout



Assessing the need for Artificial Regeneration

Determine the contribution of 

Oak Advance Reproduction

&

Stump Sprouts

to stand regeneration

What is desired oak stocking at maturity?



Oak Dominated Stands
relatively few trees per acre

in dominant and codominant crown class
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Manage Early for Oak Dominance
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Dominance or Success Probability = planting density
If Probability = 0.01 for a 6 mm basal diameter tree

Then 1 ÷ 0.01 = 100 trees needed to produce 1 success

If Probability = 0.24 for a 22 mm basal diameter tree

Then 1 ÷ 0.24 = 4.2 trees needed to produce 1 success

Initial basal diameter (mm)
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Afforestation:
Managing competing vegetation
Simulating Succession:

Using early successional species (cottonwood)
as a nurse crop for Nuttall oak underplanting

A = Year 0 – site prep and plant cottonwood cuttings

B = 1 year old cottonwood cuttings

C = spring year 3 plant 1-0 Nuttall oak bareroot

D = Nuttall oak develops under nurse crop
 30% full sunlight and reduced competing veg

E = 7 year old Nuttall oak saplings
 well established & dominant

F = year 10 harvest cottonwood for pulp



Managing for Success: Competing vegetation
midstory removal in native forests

16 % full sunlight

86 % crown cover

148 ft2 per ac



1% full sunlight

96% crown cover

144 ft2 per ac

49% full sunlight

50% crown cover

22 ft2 per ac

27% full sunlight

80% crown cover

70 ft2 per ac

Shelterwood Method

is very useful



Competition Control in Forests
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Penn State Univ. Pub. UH174



Managing for Success: Animal damage
habitat mgmt or tree protection



Redtop Grass Natural Vegetation

Redtop grass

Natural 

Vegetation

Oak

Managing for Success: Cover crops
competition & animal control

40 acre plantings

1 rabbit per acre

Redtop

Oak



Lockhart et al. 2008

Mixed Species Plantings have Advantages
A = pure cherrybark oak planting

B = cherrybark and sweetgum

Sweetgum ideal companion species
Max Score 100
Other species close to 100 are good options

Consider companion floodplain shrubs too



Economic Efficiency
• Pre-planting costs – vegetation mgmt, site prep
• Establishment cost – stock, planting
• Post-planting treatments to control vegetation and 

animal damage
• Seedling performance as judged by definition of 

success

Per successful
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