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Establishing and 
Maintaining Vegetation 
Quality in a Built 
Landscape 
❖ Site Selection
❖ Design & Implementation
❖ Monitoring & 

Maintenance



See one to know one

• Native Vegetation Communities
• Invasives
• Restorative Continuum



https://www.wrc.udel.edu/wp-content/heritage/NVCS/Guide-to-Delaware-Vegetation-Communities-Winter-2013.3.pdf

Chesapeake/Piedmont Red Maple/Lizard’s Tail Swamp: Forest 
co-dominated by red maple (Acer rubrum) and green ash (Fraxinus 
pennsylvanica) and having a well-defined herbaceous layer of lizard’s tail 
(Saururus cernuus). (CEGL006606) Indian River; Mispillion River; 
Nanticoke River

Early to Mid-Successional Loblolly Pine Forest: A forest that is dominated 
by at least 60% coverage of loblolly pine (Pinus taeda) and has a distinct 
canopy and understory (CEGL006011) Broad Creek; Broadkill River; Cedar 
Creek; Deep Creek; Gravelly Branch; Gum Branch; Indian River; Indian 
River Bay; Marshyhope Creek; Mispillion River; Nanticoke River; 
Pocomoke River; Rehoboth Bay; Slaughter Creek

Northeastern Dry Oak-Hickory Forest: A forest that is dominated by oaks 
(Quercus spp.) and lacks a prominent presence of tuliptree (Liriodendron 
tulipifera) and American beech (Fagus grandifolia). (CEGL006336) 
Rehoboth Bay

https://www.wrc.udel.edu/wp-content/heritage/NVCS/Guide-to-Delaware-Vegetation-Communities-Winter-2013.3.pdf


Native Communities
Respect the Built 
Landscape

Understand the 
Watershed Position

Right Tree for the 
Right Place, Right 
Purpose



https://www.researchgate.net/publication/347482882_RIPARIAN_ECOSYSTEMS_VOLUME_2_MANAGEMENT_RECOMMENDATIONS

https://www.researchgate.net/publication/347482882_RIPARIAN_ECOSYSTEMS_VOLUME_2_MANAGEMENT_RECOMMENDATIONS


Best we can, given the constraints – be 
realistic

International Standards for the Practice of Ecological Restoration - Society for Ecological Restoration (ser.org)

https://www.ser.org/page/SERStandards


Site-specific design

• Even when the goals are driven by a 
specific purpose, there is room for 
ancillary benefits

• Choosing the best techniques for the 
benefits







Denser Plantings Make Better Forests

❖ Miyawaki (1980’s)

❖ Hall (1990’s)

❖ Mid-Atlantic Trials (2010’s)

❖ & as of last year, in Delaware too!



















https://www.researchgate.net/profile/Joseph-Wunderle-Jr/publication/22249428
2_The_role_of_animal_seed_dispersal_in_accelerating_native_forest_regenera
tion_on_degraded_tropical_lands/links/59edf5f60f7e9bc3652526a3/The-role-of-
animal-seed-dispersal-in-accelerating-native-forest-regeneration-on-degraded-tr
opical-lands.pdf

https://commons.wikimedia.org/wiki/File:Cedar_Waxwing
_(Bombycilla_cedrorum)_(24565193890).jpg



Yarranton and Morrison 1974







https://news.uchicago.edu/explainer/what-is-ecological-succession



Searching for Ecological Lift: The Riparian Corridor   Case Study: Applied Nucleation in Dead 
Run 2/3

Fairfax County, VA Watershed Planning Branch
25

April 2019 June 2019 October 2019

• At 1.5 years of growth, 90-100% cover in dense plantings
• Open plants are shorter, but greater dbh
• Closed canopy plants are taller (some >2 x high as initial planting height; 15+ 

feet)
• At 5 years - greater soil carbon and herbaceous community



June, 2022



August 2023



Better survival

Species Site Type
Field 4-yr 
survivorship

Nucleation 4-yr 
survivorship

Tulip tree Site L Deer Guard 0.57 0.82
Black gum Site L Deer Guard 0.63 0.81
Willow oak Site L Deer Guard 0.62 0.95

White oak Site C Deer Guard/Fence 0.96 0.95

Willow oak Site C Deer Guard/Fence 0.86 0.90

Sycamore Site R Deer Guard/Fence 0.10 0.92

Black locust Site R Deer Guard/Fence 0.15 0.89



Better Shrubs!

• Shrub survival 
went from ~66% 
to high



Problems can still arise: NNI, fence 
maintenance



Soil 
Development!

October 2022



Tree Canopy!



Birds!



Costs

https://www.conservation.org/research/applied-nucleation-guide



Essentials

• Fence?

• Ground layer?
• Seed/mulch/bareground

• Species?

• Density?

• Size of stock?



Fence

• No fence

• Cluster fencing
• Stake Choice

• Individual fencing



Ground Layer

• Mulch

• Leaf litter

• Seed

• Bare

• Pre-emergent



Species

• Native!!

• Final Height

• The mix:
• Overstory

• Understory

• Shrub 

• Fast



Density and Size 

• Smaller means more 
stems/holes to dig

• Completed with bare roots up 
to 1 ½” caliper

• Cost vs. time vs. long-term 
health vs. control



Possible Future Uses - Considerations

• Paths/Benches

• Ball Fields

• Solar Panels
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