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Rarity vs. Endemism

What is a rare plant species?
– Low abundance
– Often have a small range
– Often occupy unique habitats

Loiseleuria procumbens
State Threatened

Eriogonum codium
Federal Candidate Species

State Endangered

What is an endemic plant species?
– Occurs only within a specific 

geographic area
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Causes of Rarity

• Unique habitat or 
environments

• Loss of habitat
• Temporal changes in 

climate
• Biotic factors
• Low reproductive success



Rare Plants and Conservation
• What makes a species vulnerable to extinction?

– How fast they can disperse
– How abundant they are
– How adaptable they are
– If their biology relies on a strongly co-evolved relationship

• Why preserve rare plants?
– Conservation of biodiversity

Conserve adaptive variation

– Aesthetic and ethical reasons
– Biological value



Biological Conservation

The protection and preservation of biodiversity
- Rare and narrowly endemic plants
- Threatened  or endangered plants
- Plants of horticultural or agricultural value (e.g., 

groups like “Seed Savers”)
- Habitats and ecosystems on which they rely



Threats to Biodiversity

Habitat loss and degradation
Invasive Species
Population
Pollution
Overharvesting/Overexploitation



Invasive Species

• Working Definition
– Plants that have spread, or are likely to spread, into native 

flora or managed plant systems, develop self-sustaining 
populations, and become dominant and/or disruptive to those 
systems

• Number of native species in Washington State is 
approximately 2,400
– Number of NONNATIVE species is 800





Impacts of Invasive Species

• Loss of habitat due to alteration of structure and 
vegetation community

• Alteration of historic disturbance regime
• Competition for resources

– Light, pollinators, soil resources
• Alteration of biochemical cycles
• Host for diseases or herbivores
• Human health concerns



Codes of Conduct
The St. Louis Declaration

Nursery professionals
Botanical gardens and arboreta
Gardening public
Landscape architects
Government

http://www.centerforplantconservation.org/invasives/



Principles

Plant introduction should be done in a way that 
minimizes harm
Efforts must be national in scope, but with a regional 
perspective
Prevention and early detection are important
Professional training and education are essential
Solutions must include broad-based teams
All tools, esp. codes of conduct are important



Codes for the Gardening Public
1. Purchase only non-invasive species.
2. Seek information on which species are invasive in 

your area. Remove invasives from your land.
3. Do not trade plants with other gardeners if you know 

they are species with invasive characteristics.
4. Request that botanical gardens and nurseries 

promote, display and sell only non-invasive species.
5. Help educate your community and other gardeners in 

your area.
6. Ask media to emphasize the problem of invasive 

species.



Codes for the Gardening Public
7. Invite knowledgeable speakers to present to 

community groups.
8. Seek the best information on control of invasive plant 

species.  Organize community work groups.
9. Volunteer at natural areas to assist ongoing efforts to 

diminish the threat of invasive plants. 
10. Participate in early warning systems. Report invasive 

species you observe. 
11. Assist garden clubs to create policies regarding the 

use of invasive species.



Approaches to Conservation

• In situ conservation – “on-site” conservation of 
wildlands

• Ex situ conservation – “off-site” in gardens or other 
institutions

• Combination of in situ and ex situ methods
• Other conservation tools

– Outreach and education
– Sustainable development and practices
– Habitat restoration



In situ Conservation

Nature reserves and protected areas
• Preserve high-quality parcels of endangered habitats for 

perpetuity
• Limitations: 

Often costly to acquire and 
maintain
Lack of connectivity
between reserves
On-going threats from
surrounding matrix 
Impact to surrounding
communities



Hackelia venusta
Federal Endangered
State Endangered

• Wenatchee Mountains, 
Chelan County, WA

• 1 known extant population

• Threats:  Combination of fire 
suppression and fire

• Noxious weeds



Ex Situ Conservation

Living Collections
• Advantages: 

– Can display them to the public
• Disadvantages: 

– Can’t fit many into a garden 
– Finding appropriate sites difficult 
– Not enough gardens in places of

severe rarity
– Inadequate security
– All could be lost to disease or other
– “Artificial selection”



Ex Situ Conservation
“Orthodox” seeds are dried and stored in a freezer
• Advantages: 

– Can store lots of genetic material from many species in small 
spaces 

– Can keep species for decades
• Disadvantages: 

– Costs can be high
– “All your eggs are in one basket”
– Have to collect carefully to maintain

genetic diversity 
– May not test species viability enough 
– Artificial selection 
– Recalcitrant seeds are a problem 



Ex Situ Conservation

Tissue culture
• Advantages: 

– May be helpful for species with recalcitrant seeds 
– Can produce lots of plants

• Disadvantages: 
– Expensive 
– Can be difficult to work out protocols 
– Somatic mutations
– Have to sample carefully to get diversity



Reintroduction

• Use of ex situ conservation techniques to develop in 
situ conservation opportunities

• Be done in association with an agency or NGO that is 
working for recovery of a species

• Always consider the long-term welfare of the species 
• Be carefully designed



Genetic Information

Sampling

Storage, propagation

Disease, predation

Artificial selection

Losses in nursery

Transplant failure

After Given, 1994



Basic Sampling Technique

• About 10-20 seeds from at least 50-100 plants 
(depends on size of population, reproductive 
system, etc.)

• Sample randomly throughout the population
• Keep seeds from each plant in a separate 

container
• Use “breathable” containers



Genetic Variation

Sampling

Storage, propagation

Disease, predation

Artificial selection

Losses in nursery

Transplant failure



Hackelia venusta



Considerations in Developing Seed 
Propagation Methods

• What naturally disperses the seed?
• How hard is the seed coat?
• What is the climate like at the collection site?
• What times to seedlings normally emerge?
• Do other congeners have published methods



Genetic Variation

Sampling

Storage, propagation

Disease, predation

Artificial selection

Losses in nursery

Transplant failure



Limiting Disease and Predation

• Use yellow sticky traps to monitor for flying 
insects

• Diagnose and treat problems immediately
• Isolate infected plants immediately 
• Cover nursery plants with netting 
• Use slug traps
• Keep nursery clean
• Closely examine plants before reintroduction



Genetic Variation

Sampling

Storage, propagation

Disease, predation

Artificial selection

Losses in nursery

Transplant failure



Artificial Selection

• Plants in cultivation experience different 
selection pressures at various life cycle stages 
than in the wild

• Mature plants in cultivation may be genetically 
different 

• Wild conditions should be simulated when 
possible



Genetic Variation
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Genetic Variation

Sampling

Storage, propagation

Disease, predation

Artificial selection

Losses in nursery

Transplant failure



Out-planting 
Castellja levisecta
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