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It’s More Than a Planting, 
Restore Communities!
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NRCS Conservation Practices
National Standards:
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/technical/cp/ncps/?cid
=nrcs143_026849

State Standards: https://efotg.sc.egov.usda.gov/efotg_locator.aspx?map=

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/technical/cp/ncps/?cid=nrcs143_026849
https://efotg.sc.egov.usda.gov/efotg_locator.aspx?map


Abiotic Causes of Spatial Pattern in 
Plant and Animal Communities

Local Uniqueness
– Soils, water sources, nutrients

Phase difference 
– Successional stage

Dispersal
– Corridors
– barriers



Landscape Pattern
Matrix
– Dominant cover type
– background within which 

patches and corridors exist 
and which defines the flow of 
energy, matter and 
organisms.

Patch
– Area differing in appearance 

from its surroundings
– Vary in size, shape, number, 

type, configuration and quality
– Size and heterogeneity

Ecotone
– gradient between cover types

Edge effects
Corridors
– A linear patch that differs from 

its surroundings.



Horizontal Patterns: 
Consider Slope and Aspect



2006 USDA CIR 

1930’s USDA Ortho Photo

Soil Hydrology Map – USDA Soil Survey

Depth to High Water Table – USDA Soil Survey

Flood Frequency Map – USDA Soil Survey

Soil Texture Map – USDA Soil Survey

Historic Vegetation Map – USDA Soil Survey

Research site conditions 
and find high-quality 

remnant 
plant communities that 

occur under similar 
conditions.



USDA NRCS Web Soil Survey
http://websoilsurvey.sc.egov.usda.gov

Generally, the NRCS Soil 
Survey provides information 
on soils in their unaltered 
condition.

If the restoration site has 
been significantly altered, 
consultation with a soil 
scientist may be necessary 
to take these changes into 
account prior to restoring 
plant communities.



Delineate the Area of Interest (AOI)



Soil Map Tab



Map Unit Description



Soil Data Explorer
Water Features Report



Water Features Report

Note: Water features for a soil type may vary by location



Turquoise = Loamy Wet 
Prairie

Red = Loamy Upland 
Prairies

Gray = Depressional 
Marsh







Vegetative Productivity



Forestland Productivity Report
(example from a different restoration site)



NRCS Official Soil Series Description
Not as site specific as Web Soil Survey Reports





Native Plant Community Query, Community 
Descriptions, and a Native Seeding 

Calculator



Iowa NRCS Plant Community Restoration 
Tools

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ia/technical/?cid=nrcs142p2_008160



Nature Serve Explorer
http://explorer.natureserve.org/



NatureServe Community 
Association Record



VEGBANK
http://vegbank.org/vegbank/index.jsp



Iowa Native Plant Community 
Query Database

Canisteo: Clay Loam Surface Soil Texture, Poorly Drained, Glacial Till Parent Material



Iowa Native Plant Community Query



This process is repeated for each soil type and site-suited plant 
communities are assigned accordingly.  On the example site, 

a minimum of three plant communities can be restored.

Note: small inclusions may occur that could be restored to 
other community types if desired.



What You Get for the Extra Effort:

Implementing the ecological 
restoration approach outlined in this 
presentation could result in this 703 
ha. restoration complex being 
restored to 11 native plant 
communities,195 species, and 11 
functional plant groups with an 
overall floristic quality index of 73.7 
and community similarity to nearby 
remnants. Furthermore, 75% of the 
complex would be restored to 
imperiled plant community types.

Comparatively, this is a 680% 
increase in species richness, a 120% 
increase in functional diversity, and a 
241% increase in floristic quality 
over the restoration mixes actually 
seeded within this complex, which 
did not resemble nearby remnants.  



Matching Appropriate Seed to 
Conservation Practices

http://www.conservationwebinars.net/webinars/matching-appropriate-seed-to-conservation-
practices/?searchterm=sudie

High Species Diversity 
results in:
• Facilitation
• Complementarity
• More efficient acquisition and 

utilization of available 
resources

http://www.conservationwebinars.net/webinars/matching-appropriate-seed-to-conservation-practices/?searchterm=sudie


Ecotype Plant Materials
Individual species having 
a large geographical 
distribution vary 
considerably in such 
characteristics as 
– plant height
– growth habits
– maturation dates
– leaf appearance
– reproductive habits

Characteristics are not 
distributed randomly 
throughout a species 
range

clustered into ecological 
regions (ecoregions)/ 
seed transfer 
zones/provenances. 

Vary in soil type, elevation, 
exposure, seed dispersal 
mechanisms, moisture & 
hydrology, etc.

Plants within these 
ecological regions are 
known as ecotypes. 



Beyond Ecotypes: 
Source Identified

No anthropogenic genetic 
manipulation or selection
Greater genetic 
compatibility with local, 
remnant  populations
Better establishment 
success
Bloom synchronization 
with local fauna and 
pollinators
Greater pest and disease 
resistance

Greater resistance and 
resilience to natural 
disturbance
– long-term persistence

Less likely to become 
an invasive pest



Cultivar, Tested, and Selected 
Releases

Bred to behave 
consistently and 
uniformly
Typically selected to 
exhibit improved 
characteristics for a 
minimum 
number of  
generations

Can be overly 
competitive within 
ecological restorations.
Can pose genetic 
pollution concerns.

USDE Argonne National Laboratory Bioscience Division

Cultivar Variety



Pure Live Seed (PLS)
All NRCS recommendations are 
expressed in pounds of pure live seed 
(PLS). PLS is defined as the 
percentage of pure seed that will 
germinate expressed as a percentage 
of a given weight of seed. It provides a 
common basis for comparing seed lots 
that differ in purity and germination.

How to calculate:

PLS = (percent purity × percent total 
germination (germination+hard)) x100

Bulk seeding rate /acre =Lbs PLS 
recommended rate per acre/ Percent 
PLS

Example based on a recommended 
PLS seeding rate of 2lbs/acre for 
Elymus virginicus:

PLS = (0.7266 x (0.70+0.17)) x 100
=63.2142%

Bulk seeding rate/ac =  2lbs/0.632142
=3.16 bulk lbs/acre



Species Richness
Total number of species 
represented in the seeding 
mix.

Species Diversity

Total number of species 
(species richness) and 
their abundance in the 
seeding mix.

Community 1 Community 2

Species A Species A

Species B Species B

Species C Species C

Species D Species D            

Species Richness

4 4

Community 1 Community 2

Species A = 25 Species A = 80

Species B = 50 Species B = 10

Species C = 10 Species C =  7

Species D = 15 Species D =  3           

Evenness

87% 50%



Diverse Seeding Mixtures
High Species Richness
– > 10 grasses
– > 20 forbs

Community-listed Dominant and Co-dominant species must be 
represented in the mix
Functional groups that may occur in reference communities and should 
be represented in respective seeding plans:
– Annual & Biannual forbs and graminoids
– Perennial forbs & graminoids 
– Warm and cool season graminoids
– Tall, mid, and short height classes of forbs and graminoids 
– Ferns and Fern Allies
– Legumes
– Hemiparasitic plants
– Woody and herbaceous Vines
– Shrubs and subshrubs
– Trees



Balanced Seeding Mixtures
Theoretically, seed mixes should be as even as possible
– A 20 graminoid seeds/ft2 and 20 forb seeds/ft2 mix, 

minimum 5 grasses and 10 forbs
use 4 seeds/ sq ft for each grass species and 2 
seeds/sq ft for each forb species

Research has found that rare or under-represented species in 
uneven seed mixes go extinct on the site within several years.
More aggressive species may need to be seeded at a lower 
rate.
– Research indicating that reducing the larger, more 

aggressive grasses to less than 4 seeds/ft2 will result in 
more diverse restorations with a greater forb component.



Conservatism Guilds
All conservatism guilds should be 
represented
– Colonizing 15-33% of mix
– Matrix 45-65% of mix
– Conservative 15-33% of mix

It is important to have the colonizing guild 
represented to fill gaps after disturbances.
– Otherwise, disturbance may increase stand 

vulnerability to invasion.
Data suggests that increasing seeding rates 
(density) reduces susceptibility to invasion. 



Example Seed Mixes

Species Richness of a mix is not always positively 
correlated with cost.
Species Rich mixes have significantly greater integrity.
Rare, less competitive species are more likely to persist 
in the long-term.

A comparison of three 20:20 seed mixes of 
differing Species Richness (evenness = 100%):
– 5 graminoid and 10 forb

Cost/ac = $901 FQI = 16.3 CC = 4.2
– 10 graminoid and 20 forb

Cost/ac = $747 ($154) FQI = 26.5 (10.2) CC = 4.8 (0.6)

– 15 graminoid and 30 forb
Cost/ac = $684 ($217) FQI = 33.4 (17.1) CC = 5.0 (0.8)



Germination Requirements
Determine how and 
when you plant:
– No-till drill vs. 

broadcast seeding
– Dormant (temps below 

55° F) vs growing 
season

Split seeding

Typical germination 
requirements: 
– Cold moist conditions
– Warm moist conditions
– Alternating cold and 

warm moist conditions
– Light 
– Scarification



Don’t forget key plants necessary 
for healthy animal communities

Ecology, 97(2), 2016, pp. 325–337



"The U.S. Department of Agriculture (USDA) prohibits discrimination in all 
its programs and activities on the basis of race, color, national origin, age, 
disability, and where applicable, sex, marital status, familial status, parental 
status, religion, sexual orientation, genetic information, political beliefs, 
reprisal, or because all or a part of an individual's income is derived from 
any public assistance program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) 
should contact USDA's TARGET Center at (202) 720-2600 (voice and 
TDD). To file a complaint of discrimination write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-
9410 or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an 
equal opportunity provider and employer."
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