
Plant Reintroduction and 
Seed Banking (aka Ex situ conservation) 



Ex situ Conservation

Protecting species outside of their natural habitat to       
areas equipped for their protection and preservation



Center for Plant 
Conservation

Everything you always wanted to 
know about plant conservation, but were afraid to ask.



The ex situ/in situ continuum



• 1,800 botanic gardens hold 2.5 
million accessions, representing 

over 18,000 taxa

• About 100 taxa exist only in botanic 
gardens

• Many ex situ collections vastly 
outnumber surviving wild
populations

• In the US, over 80 rare taxa are being 
reintroduced (mostly through 
CPC) 

• Seeds of Success (US DOI/BLM) 
partners providing seed of 
common plants for broad scale 
habitat restoration 



Determining ex situ 
needs in plant conservation

• Are ex situ activities appropriate 
and needed?

• If so, what techniques?

 Cultivation?

 Seed banking as an “insurance 
policy”?

 Alternative techniques for 
taxa that cannot be stored?

 Reintroduction/translocation?



Clues that ex situ
activities are needed
• Small populations (size and/or 

number decreasing)

• Increased fragmentation 
and/or isolation

• Variable environment or 
current stressors 

• Imminent threats 

• Highly degraded habitat

• Genetic or demographic 
problems

• High priority species not 

receiving “attention”



More clues – Plants aren’t reproducing
• No seeds….

– Lack of pollinators

– Lack of compatible 
mates

• No seedlings…

– Poor conditions for 
establishment

– Fruit dispersal agent 
unknown or lacking

– Severe inbreeding



Seed processing
and storage at NCBG 





CPC Collections at NCBG
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Conservation and 
Land Management Interns
through Seeds of Success





mailchi.mp/27318aceb876/your-work-matters-please-participate-in-a-survey-of-native-plant-
use-1922269?e=72b9813eeb



Specific Aims:

• Sample 150 VFT populations across the entire existing range 
for both tissue and seeds and create a long-term seed 
bank as a conservation resource.

• Evaluate standing genetic variation in 30 select populations 
using restriction site associated DNA sequencing 

(Next Generation RAD-seq).



Current status of VFT in NC
• Since 1958 (1st range-wide inventory) ½ of known 

populations are now extirpated

• 31 EOs (across 14 counties) are considered extirpated

• From 1992 to 2002 overall population number 
declined 17% & subpopulation number declined 23%

• 40% of extant populations contain 10-100 individuals 
and these rank as “D”

• Poaching now a felony in Pender, New Hanover, 
Brunswick, and Onslow counties

• A candidate for state-listing through NC Plant 
Conservation Program





Map provided by NC Natural Heritage Program 





Coastal Plain Backroad 
Asphalt Seep (Wet Subtype)



Reintroducting Ptilimnium nodosum

to the Deep River, NC

Funded by National Fish 
and Wildlife Foundation and the 
Center for Plant Conservation



Reintroduction of 
Ptilimnium nodosum
with students, interns, 
and volunteers  



Monitoring



Project summary
• Researched mating system 

• Reintroduced 700 P. nodosum
using experimental treatments 
to test best practices for use in 
dynamic riverine systems

• Now surveys are needed 
downstream to look for 
successful colonization!
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Translocating Lysimachia asperulifolia 
and rhizome dynamics Funding provided by NCDOT and ESTCP



Lysimachia asperulifolia
(Rough leaf loostrife)

• NC/SC coastal plain 
endemic

• Self incompatible, 
rhizomatous herb

• Pseudo-annual life history

• Limited flowering and 
fruiting, very limited within 
population pollination, 
varying levels of sterility 
and S allele diversity and 
low seed germination 
– (Franklin et al,2006)

From Kunz et al 2014



What is the cause of population growth?

• Reintroduced populations 
show growth and >10 
survivorship

• Since flowering/fruiting 
rates low and there is no 
sign of sexual recruitment 
how/why are some 
populations growing?

– Multiple stems per rhizome?

– Natural rhizome division?

From Kunz et al 2014



Matthew Hohmann – US Army ERDC-CERL
Wade Wall – US Army ERDC-CERL

Michael Kunz – NC Botanical Garden
Johnny Randall – UNC-Chapel-Hill

Dale Suiter – US FWS, Ecological Services, 
Raleigh Field Office

Janet Gray – US Army Fort Bragg 

Environmental Security Technology Certification Program

Demonstration of reintroduction protocols for use in 
species recovery, conservation and 

mitigation on Fort Bragg  

Sandhills lily                       
Lilium pyrophilum 
(Skinner and Sorrie) 

Rough-leaved 
loosestrife 
Lysimachia 
asperulifolia  (Poiret)

Sandhills milkvetch 
Astragalus michauxii  
(Kuntze)

Georgia leadplant
Amorpha georgiana
(Wilbur)



Establishing Propagation Protocols

29

Marchin et al (2009) & USDA Woody 
Plant Seed Manual 

Wall et al (2010) 
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Planting and labeling
thousands of seedlings…



Project Review
Established reintroduction protocol manual for 4 target species

Propagules

Germination

Production

Site Selection

Out-planting

Maintenance

Monitoring



Successful establishment and continued 
monitoring for success

Amorpha gerogiana Astragalus michauxii

Lilium pyrophilum

Lysimachia asperulifolia

Figures by Wade Wall



Funded by National Fish and 
Wildlife Foundation and CPC

Echinacea laevigata
Smooth coneflower



Echinacea laevigata – seedling processing and planting



Tracking progress
• Whole plants are 

more successful 
than seeds

• Recruitment by 
seedling and clonal 
growth

• Adults transition 
from reproductive 
to not, and back 
among years
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Restoration of seabeach amaranth

• Seed collection and    
increase

• Long term storage

• Restoration on 6 US Fish   
and Wildlife Refuges 
throughout the 
species’ range




