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The stewardship basis for 
environmental enhancement, 

mitigation and restoration with 
natives 



Little Leo’s Tree 



Are you a picky eater? 



All of nature is a picky eater. 



Does it matter if I use native grasses 
and wildflowers for erosion control, 

habitat creation, and aesthetics? 



It does if I love bees, birds and  
butterflies. 



Jenga as a metaphor for an 
ecosystem 



Jenga As A Metaphor For An 
Ecosystem 

• There are many 
parts. 

• Each are 
interdependent. 

• Some species may 
always/sometimes 
be a keystone to the 
system. 



Jenga As A Metaphor For An 
Ecosystem 

• We can remove a 
certain number of 
species without the 
system collapsing.  

• As species are 
removed the system 
becomes more 
unstable. 



Jenga As A Metaphor For an 
Ecosystem: Collapse of Ecosystem 

Function 



This bird Is highly upset!  Why? 



Why is this bird infuriated? 
What has so incensed it? 

• Did a pig steal its 
eggs? 

• Was it left out of a 
movie? 

• Was it cheated  
out of royalty 
payments? 



NO! 

This bird is angry 
because… 



Because it’s a new parent! 



Life can be hard for a new 
parent  bird. 

• Chickadee must bring a caterpillar to the nest 
every 6 minutes during daylight hours from 
the day the chicks hatch until they leave the 
nest. 

 

• Their foraging must occur within 150 yards of 
the nest. 



And unlike humans who can drive 
to the grocery store…  



It must shop in a landscape, and 
hope that it finds the food its 

baby needs! 



Would We Feed Steak To This Little  
Fellow? 



Baby Birds Don’t Eat Bird Seed, 
They Eat Caterpillars 



What Do Caterpillars 
Feed On? 



Plants With Which They Co-Evolved! 
We Call These Native Plants. 



What Is A Native Plant? 
 A species that historically 

grew in the landscape. 



Aren’t all plants native 
somewhere? 



Yes, but… 



Why don’t non-native plants provide 
the caterpillars that birds need for 

their babies? 
 

• Because the insects have not evolved 
tolerances to leaf chemistry of non-
native plants.  

 

• Developing these  tolerances can take 
hundreds of years. 

 



Which landscape has more 
caterpillars? 



Which landscape has more 
caterpillars? 



When birds get older, what do 
they eat? 

• Insects and spiders (pound for 
pound, more protein in 1 lb of 
most insects than 1 lb of beef). 

• Seeds 

• Snails (Calcium for eggs) 



Food for migratory bird overwintering 
in Longleaf Pine in Alabama 



An ecosystem and its constituents 
Many interconnected 
parts. Picky eaters 



Landscape diversity and bees   

• Bees need 
season long 
bloom. 

• Bees need 
diversity of 
species 
 



Value of season long bloom 

• Some native bees have relatively short life 
cycles.  

 

• Honey bees need food sources when 
commercial crops  are not available.  

 



Value of diversity of flowering 
species 

• Some species produce no nectar. Bees 
harvest the pollen to meet the protein and 
vitamin needs of their larvae. 

• Due to floral structure differences, nectar is 
not equally accessible to all bee species. 

• Some flowers produce alkyloids in their 
nectar that serve as medicine for bees. 



When we plant for pollinators we 
get other wildlife diversity! 



Questions? 

Do we need a restroom break? 



Meadow Installation and 
Maintenance 



We seed native meadows when a site 
is too large  to  transplant 



1. Selecting a site for your native 
meadow 

When there are options! 



Avoid a fight you are likely to lose. 



If possible avoid 

• Sites polluted with invasive species, 
particularly viney ones. 

• Sites immediately downwind or 
downstream from wind or water  
disseminated  invasive species, respectively. 

• Sites previously vegetated with non-native 
legumes whose seeds are persistent  in the 
landscape (Crownvetch).  



Avoid sites like this! 



And sites like this! 



If possible avoid 

• Lawn sites where a lawn care service (or  
owner) frequently applied herbicide  the 
previous season.  





2. Site preparation 

Control all pre-existing, 
undesirable vegetation! 





Chemical 

• Glyphosate commonly used, either as  
Round-Up  or  Rodeo. 
– May require two or more applications. 

– Need active growth for best kill  of  weeds. 

• Selective herbicides (i.e. Plateau or 
Stinger) to control particularly 
problematic  species. These require a 
pesticide applicator’s license. 



2. Site preparation 

Control all pre-existing, 
undesirable vegetation! 



Cultural 
• Smothering with black plastic or other 

materials  that  block weeds’ access to 
light. 

• Repeat tillage. Every other week with 
multiple  tillings. Length of time will be 
higher for established species  with long 
rhizomes. 

• Soil solarization following tilling.  





Remember! 
Control all pre-existing, undesirable 

vegetation! 

 
Or nature will mock you! 



3. Selecting species for your 
meadow 



Selecting species for your meadow: 
considerations 

• Geographic Location: 

– State and County 

• Purpose of Planting: 

– Aesthetics, Function (Stormwater/Habitat), 
Restoration 

• Hydrology 

– Dry, Saturated, Inundated 

• Hours of Direct Sun? 

 

 



Selecting species for your meadow: 
considerations 

• Will there be human interaction? 

• Deer concerns? 

• Customer vegetation preferences – 

–Grasses, flowers, both 

• Budget? 

• Planting date? 



Selecting species for your meadow: 
consider sight lines! 



Special situations: sandy soils vs. 
heavier soils. 

Legumes frequently 
constitute a higher portion 

of the plant community. 



Benefit of diversity to erosion 
control. 

 



Special situations: longleaf pine and 
fire driven ecosystems. 

Be cautious not to have high 
biomass producing species or fire 
could burn too hot.  



4. Planting date: 

When do I plant? 



Optimal planting window 

Killing frost through 
bloom of redbud. 



Workable planting window 

• May extend up to temperatures  
of 85 to 90 F. 

• Be prepared to irrigate if 
planting after redbud bloom. 



Special situations: plant cover crop 
now, over-seed with mix later. 

• Site needs stabilized and you are 
less than 90 days from frost 

• Desired seed is not available. 



Special situations: plant cover crop 
now, over-seed with mix later. 

• Plant cover crop at full field rate 

• Clip off seed heads as soon as 
they begin to develop. 

• Over-seed during the dormant 
season or when desired seed is 
available. 



5. Planting Your Meadow 



Planting Your Meadow:  
Mix seeding rates 

• Areas of <3:1 slope – 20 lbs/acre + cover 
crop. 

• Areas of >3:1 slope – 40 – 45 lbs/acre + 
cover crop. 

• Wildflowers without grasses and grasses 
without wildflowers will be different. 



Cover Crop Seeding Rates 

• Oats (Avena sativa) – 30 lbs/acre. 

• Brown top millet – 10 lbs/acre 

• Cereal (Grain) rye (Secale cereale) – 30 
lbs/acre. 

 

 

 



Planting Your Meadow:  
Our brain is wired to plant 100 

lbs/ac. 

Some of the earliest  crops 
domesticated were small grains 

which were seeded at ~100 lbs/ac  

 



Planting Your Meadow:  
Seeding Rate For Common Small Grains 

• Barley (Hordeum vulgare) – 96 lbs/ac 

• Cereale rye (Secale cereale) – 112 lbs/ac 

• Oats (Avena sativa) – 96 lbs/ac 

• Wheat (Triticum aestivale) – 90-120 
lbs/ac 

 
• Sources: PSU Agronomy Guide 2013-2014 and NDSU Extension Service Burke Co. 



Planting Your Meadow 

Flat areas: Seed mix + cover crop = 30 or 50 
lbs/ac 

 

Sloped areas: Seed mix + cover crop = 50 to 75 
lbs/ac. 

 

This is not the 100 lbs/ac our brain wants! 

 

 

 



How do we resolve our brain wanting 
to plant 100 lbs and the seed company 

recommending a fraction of that? 

By use of a filler! 



Planting Your Meadow: Ideal Filler 

1. Mix well with seed. 

2. Seed and filler should not settle out 
from each other. 

3. Inexpensive. 

4. Readily available. 

 



Planting Your Meadow:  
Filler Materials Used By Our 

Customers 
1. Kitty Litter  

a. 100 lbs – seed weight (mix + cover crop) 

 

2. Milorganite – 

a. 100 lbs – seed weight (mix + cover crop) 

 

 



Planting Your Meadow:  
Filler Materials Used By Our 

Customers 
3. Sawdust (not shavings) – throws easily 

a. Use a volume  that is 1X to 3X seed weight 
(mix + cover crop)  

4. Sand 

a. Use a volume  that is 1X to 3X seed weight 
(mix + cover crop)  

 

 



Seeding methods 

• Hydroseeding – gives poorest seed to soil 
contact.  

• Broadcasting, followed by firming or raking 
into soil except in wetlands – gives better 
seed to soil contact than hydroseeding. 

• Drilling – gives best seed to soil contact  



Planting your meadow: hand 
broadcast 



Planting your meadow: man/ATV/ 
machine mounted broadcast spreader 



Seeds of Many Wetland Species Float 



Planting your meadow: No till drill 



Special Situations: Wetlands 

Plant seed on exposed mud 



Special situation: steep slopes 



 Highly erodible areas: use erosion 
control blankets 



Highly erodible areas: use bonded 
fiber matrix 



We use blankets or bonded fiber 
matrix so that… 



Diversity helps to control erosion 
 

• Prairie Vegetation hold a considerable 
portion of rainfall upon its surface.  

 

• Prairie foliage has 5 to 20 X surface area of 
the soil beneath.  



Diversity helps to control erosion: 
rosettes cushion soil from droplet 

impact. 



Big Bluestem 

• Foliage can intercept 
66% of a heavy rainfall 
and 97% of a light rain. 

• If an inch of rain falls, 
that is 53 tons/acre 
held in the foliage of 
this species. 



Diversity helps to control erosion: 
root mass in top 4” of a Nebraska soil 

12.9 miles of roots in 0.5 sq m 23.2 miles of root in 0.5 sq m  





6. Post Planting Maintenance of 
Meadows 

You mean it does not take of 
itself?  



Post Planting Maintenance of 
Meadows: 1st Growing Season 

• Trim the meadow to 8” height 
whenever vegetation reaches 18” – 
24” 

–No trimming after  15 September. 

• Hand pull or spot spray perennial 
weeds. 



First Year  Meadow That Was Mowed 
Before It Reached 18” to 24” Height. 



Post Planting Maintenance of 
Meadows: After 1st Growing Season 

• Trim the meadow  close  to  the 
ground (2” – 4”) before  new  
growth reaches  4 inches (around 
the time Redbud or Forsythia  
bloom). 

• Hand pull or spot spray perennial 
weeds. 



Post Planting Maintenance of Meadows: 
2nd Season Special Circumstance 



Post Planting Maintenance: 
Selective Herbicides 

• Stinger or Plateau 

• Use when: 
– Weeds are too abundant to hand 

pull/spot spray. 

– Weeds species are aggressively 
rhizomatous. 

• Use according to the label 





Expectations For The Native 
Meadow You Have Seeded 

An exercise in patience. 



Expectations For The Native 
Meadow: 

When Will It  Germinate? 





Expectations For The Native 
Meadow: 

Will  It Bloom The First Year? 





Expectations For The Native 
Meadow: 

Will I See All Species I Planted? 



Expectations For The Native 
Meadow: 

My Neighbors Meadow  Looks 
Different From Mine? 





Biota of North America Program 
www.bonap.org 









Monarda punctata: Dotted Mint 



Monarda fistulosa: Wild Bergamot 



USDA’s Plants Database 
www.plants.usda.gov 













Questions? 



• Stormwater: Slow it, spread it, sink it.  


