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What is the Greenbelt
Native Plant Center?



Owned & operated by the City of New York, Department of Parks & Recreation 

Largest Municipal Native Plant Nursery in the U.S.

Located on Staten Island; 13 acres; former family farm; greenhouse business

Purchased in 1992; In operation since 1994 

Division of Natural Resources Group- land management oversight

General Information



To provide native plants and seeds from local and 
regional plant populations in support of the 

conservation, restoration and management of the 
City's natural resources

Mission
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Seed Collection and Banking

• 100 mile radius

• 2 Fulltime Seed Collectors

• 500+ species

• Collect  using internationally 
accepted protocols for  
conservation and for maximizing 
genetic diversity

• Active Seed banking; on average, 
2000 accessions banked; 12,000 
accessions to-date

• ~15%RH ~60°F 



6

Propagation and Greenhouse Operations

• Pre-treatment coolers for 
breaking dormancy’s

• Cold frames for natural, multi-
cycle dormancy treatment

• Propagation Range for 
controlled germination (heat + 
misting)

• 5 Production greenhouses 

• –Have developed 
protocols for 500+ 
species

• On average, 100’s of 
species in production at 
any one time
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Nursery Production

• 5 acres of irrigated, 
container grow space; 

• Multi-year container-based 
tree and shrub production (3 
months to 7 year grow 
times)

• Trees and shrubs
• Starter material: 2” tubes

• Finished material: 1 Gallon pots

• Herbaceous material
• Starter plugs

• Tube trays
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Foundation Seed Development

• Three grow sites; different soil 
types; 5 Acres; 1,000 sq. ft. 
plots

• 60 Species of Foundation 
Seed developed– goal is 90+

• Genetically rich; locally 
sourced; 

-------------------

• Basis for commercial bulk 
seed increases for NYC

• Basis for 6-7 Seed mixes
• Wet meadow mix

• Early Successional Meadow Mix

• Coastal Maritime Mix

• Woodland Mix

• Urban Soils Mix

• Custom Mixes also available
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Foundation Seed Production

• Starts with wild 
collected seed – 3 to 5 
populations per plot; 
has to serve many sites 
in NYC area

• Hand harvested in 
multiple phases; 
conserve genetic 
richness

• Seed cleaning is almost 
all mechanical
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Regional Seed Collecting and Banking

• Mid-Atlantic Regional Seed Bank –
2012

• 7.5 states, 16 Level III and 90 Level 
IV Ecoregions

• Multiple Collection Programs

• Outreach and Development
• Trained collectors for MARSB and SOS

• Support of other regional programs needing 
seed

• ~1,000 collections to date



Why Does Locally Sourced 
Matter?



Negative Genetic Impacts of Using Non-
Local Plant Materials
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• On existing 
populations on site

• On new plantings on 
site (over several to 
many generations)

• On existing 
populations off-site 
(but within distance to 
exchange genetic 
material)



Negative Genetic Impacts of Using 
Non-Local Plant Materials
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• Three genetic 
phenomena:

• Founder effects

• Genetic swamping

• Outbreeding 
Depression (loss of 
vigor)

Hufford and Mazer (2003)



Plants from Local Seed Sources:
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• Increase long- and 
short-term 
sustainability of 
project sites; most 
cost effective in 
long-term

• Fully integrate with 
local ecosystems

• Avoid negative 
impacts to native 
plants on and off-
site



Genetic variation and phenotype

Clausen et al. 1948



Nassella pulchra, purple 
needlegrass

Basic model: VP = VG + VE

In common garden:
VP ~= VG

Where ‘V’ = Variability
‘P’ = Population
‘G’ = Genetic
‘E’ = Environmental

Elymus glaucus

Traditional Common Garden Studies

(Knapp & Rice; Erickson & Sorenson)
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Reciprocal Transplant Studies



Wyoming Big Sagebrush
from 13 Locations Planted in Glenns Ferry, ID in 1987
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Environmental and Edaphic Conditions Drive Local 
(Population Level) Adaptations Soil

Seed dispersers 

Pollinators

Elevation 

Climate

Predators and 
pathogens



Genetic Variation and Adaptive Potential

Greater variation

More equipped to 
adapt to changes

(Adaptive 
Potential)

Persist though 
time and climatic 

shifts

True on a species level as well as on a population level



Why is adaptive potential important? 

Diverse ecosystems are essential for their adaptation and survival 
for our biotic environment under changing global conditions. 

“Having a seed bank of ecologically and genetically diverse, 
source-identified native seed keeps our options open for future 
projects as restoration science catches up with restoration needs” –
Havens et. al. 2015



Why collect seed? 

Genetic Variation

• Restoration
• Conservation
• Reclamation
• Enhancement

- individuals and population differ over space
phenotype, and some functions, are 
determined by genetic composition, 
environment, and the combination of the two
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Seed Collection

• Good Sampling Techniques
• Maximize capture of genetic diversity 

within the sampled population

• Maintain each collection as a unique 
accession; Record keep and database 
each accession

• Translocation
• Use Seed Transfer Zone Rules when available; 

Provisional Seed Zones; Other Mapping Tools

• Otherwise collect as conservatively as possible; 
Risk Management Approach- do as little damage 
as possible

• Match restoration site to collection site
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Seed Collection

• Ecological and geographical 
data for each collection–
stays linked through 
production to final product

• Multiple accessions per 
species (time; populations)

• Many populations; protection 
from over-taxing seed 
resources

• Protocol: 
• Sample from ~50 individuals 

at least; 

• sample randomly; 

• no more than 20% or 
populations; 

• sample entire population



Seed Banking



Types of Seed Banking

Short term – ‘Active’

65ºF and ~15% RH

Greenbelt Native Plant Center

Viability – a few decades

Long Term – ‘Conservation’

-4ºF and 35%RH

Millennium Seed Bank, National Center 
for Resources Preservation

Viability – indeterminate – several 
hundred years



Can all seed be banked? 

Orthodox

Can be desiccated - ~80% of 
plant species

Recalcitrant

Can not be desiccated or frozen 
- ~20% of species 



When are collections made? 

MAR APR MAY JUN
E

JUL
Y

AUG SEP
T

OCT NOV DEC JAN FEB

Preparing for Seed 
Collection

Making Seed Collections

Cleaning Collections



When are collections made? 

Field Cues for Collection:
Change in color
Change in texture
Evidence of natural dispersal within the population

University of Waterloo

Bloomsburg University www.ssaw.org.au



Make sure you sample the entire area and spread out 
while collecting

To maximize genetic diversity in a collection, randomly 
collect from 30 individuals of an out-breeding spp. and 59 
individuals of a self-fertilizing species ( general rule: 
randomly collect from at least 50 individuals.)

Do not discriminate against seed because of the way a 
plant might look. 

How is seed collected? 



How is seed collected? 

Seeds of Success Protocol

• At least 50 individuals

• No more than 20% of available seed on any given day

• Random sampling

• Wild populations only

• Different populations are kept as separate accessions

• Ideally 10,000+ seeds
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Seed Accessioning

• Every Collection gets a 
Seed Accession 
Number (SAN #)

• Every collection is 
accompanied by a field 
data form; databased; 
geo-referenced

• Nursery inventory 
tracking system-
GroWare (custom, 
proprietary software)

• GroWare tracks seed 
through entire 
production process
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Seed Accessioning- GroWare



Hand striping

Picking

Small garden clippers

Minimize inert material

Seeds of Success Protocol

• 10,000+ seeds

• Data Form

• 3 Photos – Plant, Habitat, Seed

• Herbarium Specimens

How is seed collected? 



Post Collection Care

Lay seed out in a cool, dry and shady area to get rid of excess 
moisture – 1-2 weeks

Store in a cool dry area

Avoid your hot car! 



Seed Cleaning

Wet Seed -

Fleshy Fruits should be kept in 
a refrigerator until soft but not 
moldy! 

Dry Seed -

Should be stored in a cool dry 
environment pre and post 
cleaning



Seed Cleaning

Fleshy Fruits – ex. 
Blueberries, Raspberries, 
Cornus sp, Ilex sp, Rosa
sp.

Make a smoothie

Use colander

Lay flat to dry – thin layers 
are best, turn over twice 
daily

CNPS

White Oak Nursery



Seed Cleaning

Everything else – grasses, 
asters, sedges, etc.

Separate the wheat from the 
chaff! 

Rubber stair tread, sieves, 
aspirators, tapping, blowing

Be careful not to rub too 
hard – don’t break the seed 
coat



How Do I know What is 
Locally Adapted Seed?



Seed Transfer Zones

Regions within which plants can be moved with 
little or no consequence for plant population 

fitness.

• How do we identify populations? Three 
complimentary tools:

1. Common Garden Studies

2. Reciprocal Garden Studies

3. DNA Analysis

• Need to be determined species by species 

• Only a handful of STZ’s have been worked out in 
the U.S. (cost and time)
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Mapping



USDA Hardiness Zones



www.epa.gov/wed/pages/ecoregions/level_iii.htm

Level III units can be further subdivided based on 
details of soil, elevation, evapotranspiration, and 
vegetation  



Level  IV 
Ecoregional Map 
of New Jersey

Level  IV 
Ecoregional 
Map of New 
Jersey



Combining Ecoregion 
Mapping

with
Climate Data 







Conservative Approach

Until these protocols are developed at the local and regional levels, a 
conservative approach to providing genetic stock for ecological 
restoration projects is warranted.  (a Risk Management Approach)

Use of local ecotypes, properly sampled to maximize genetic diversity

• From extant population at project site

• From neighboring population(s)

• From translocated ecotypes as a last resort



What will it take to see that 
there is an adequate supply 

across New York State?



because they do not pose a genetic risk to surrounding native 
populations. 

Seed is a Critical Natural Resource

Seed is largely unprotected and undermanaged.

Locally adapted seed sources are critical for restoration and 
management

Our nation’s seed resources are in danger not only from extirpation 
and overuse but also from misuse when non-local source seed is 
used, lowering genetic diversity, introducing maladapted seed  
into local populations



Native Plant Material Development 
(NPMD)



Plant Material Development



SEED NETWORKS

• Education

• Regional and Local Sharing of Information and Resources

• Collaboration on Seed Collection across jurisdictional lines

• Collaboration on setting priorities for species to collect and bank
• Common or Keystone Species

• Species  of Special Concern

• Development of Markets

• Collaboration on development of protocols; On NPMD

• Coordination and Collaboration on Research on Seed Transfer 
Zones;

• Sharing of seed resources based on protocols



•20 Cooperators; 55M hectares of western desert
•Increasing the availability of native spp.  for  
restoration efforts
•Wildland seed collection
•Species screening
•Cultural practice trials
•Germplasm evaluation
•Partnership w private sector seed producers



National Seed Strategy for Rehabilitation and 
Restoration: 2015-2020

 12 Federal Agencies + Plant Conservation 
Alliance (300 Non-Federal Partners)

 Calls for the coordinated establishment of a 
nationwide network of native seed collectors, 
growers, seed banks and seed storage 
facilities

 Renewable in 5-Year Cycles

www.blm.gov/seedstrategy



THANKS !
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