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We specifically
collect plants that
are native to the
Eastern Temperate
Forests, with a
particular
emphasis on the

Appalachian
Piedmont
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In general we know what we want
people to do

1. Plant something, anything

2. Ensure it performs an ecological function
(more the better)

3. Ensure no harm is inflicted upon nearby plan
communities
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In general we know what we want our
plants to do In the environment

1. Provide an ecological ~
function »
1. Support food webs _—

2. Convert solar energy and *
create biomass -

3. Contribute to clean air, __’_

water, soll, etc. "

2. Persistin the 7\
environment |

1. Adapt to changing ’/2

conditions -t
2. Reproduce |
3. Maintain genetic fitness |




rovenance Strategy

(c) Local
provenancing

tno

Resources to gather
appropriate data?

YES

R |

NO

YES

Many large populations
across small environmental
and/or genetic distances?

(d) Follow risk | (1) Admixture
assessment in | provenancing
Byrne et al.,
(2011)

Fig. 2 Provenance strategy decision tree. Decisions are based on evidence and confidence surrounding climate change distribution modelling

(e) Predictive
provenancing

Do only local
populations
remain?

e o

(a) Local
provenancing

Climate change
distribution models
available?

NSIANG

Decision

Data on population
environmental and/or
genetic distances?

High model
confidence?

NS \o

predicted?

Large changes
in distribution

NZN{o)

distribution changes

Are general

predicted?

WO )’@ S

Growth data available
that can be matched
with predicted change?

Are there large (N >
1000) local
populations?

(g) Composite
provenancing

N2 Yo

(h) Admixture  (f) Composite
provenancing provenancing

NP

and the degree of population genetic and/or environmental difference between populations

(b) Local
provenancing
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Breed et alCons. Ger2013
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Decision Matrix Model

Knowns/Inputs:

A Project Goals

A Project Context

A Species

A Various sources o
plant material

See
Sourcing
Score

r

Genetic

Diversity

Within
(Outbreeding &

Hybridization
Risk

|

—

‘ Adaptation
|
. . Ecotype
l Climate \lEcoreglon \l Match \

1

Function

|
[ 1

{ Ecosystem

Food

Pollination
webs

How much more important is the objective you chose?

Value Definition

1 Not more important {equal)
Weak/slight

Moderate

Moderate plus

Strong

Strong plus

Very strong

Very, very strong

[F=TRNN RN « RV, IR SR TE I ]

Extreme (max. value)

1.1-1.9 If very close

(adapted from Saaty, 2008)




Scenario 1 size <1 urban Low Common

Scenario 2 size <1 urban Low Rare
Scenario 3 size <1 urban High Common . . .
Scenario 4 size <1 urban High Rare Welighting by contextual scenario
Scenario 5 size <1 rural Low Common
Scenario 6 size <1 rural Low Rare
Scenario 7 size <1 rural High Common
Scenario 8 size <1 rural High Rare
Scenario 9 size > 10 urban Low Common
Scenario 10size > 10 urban Low Rare
Scenario 11size > 10 urban High Common
Scenario 12size > 10 urban High Rare Sorted by scenario with greatest weight on adaptation over Adapation vs
Scenario 13size > 10 rural Low Common  9enetics MR
Scenario 14size > 10 rural Low Rare Scenario 3: size <1, urban, High, Common 9.9
Scenario 15size > 10 rural High Common Scenario 1: size <1, urban, Low, Common 5.1
Scenario 16size > 10 rural High Rare Scenario 11: size > 10, urban, High, Common 4.5
Scenario 2: size <1, urban, Low, Rare 4.2
Scenario 9: size > 10, urban, Low, Common 3.1
f d . Scenario 7: size <1, rural, High, Common 2.8
I m portance O A aptatlon Scenario 4: size <1, urban, High, Rare 2.8
Scenario 5: size <1, rural, Low, Common 2.6
Scenario 10: size > 10, urban, Low, Rare 2.0
Scenario 6: size <1, rural, Low, Rare 1.8
Scenario 12: size > 10, urban, High, Rare 1.8
I m portan Ce Of GenetICS Scenar?o 8: siz.e <1, rural, High, Rare 1.4
Scenario 13: size > 10, rural, Low, Common 11
Scenario 15: size > 10, rural, High, Common 1.0
Scenario 16: size > 10, rural, High, Rare -1.1

Scenario 14: size > 10, rural, Low, Rare -1.5



Delaware cente!
for Horticu\t:ﬁl‘re.
th Us.

Pecple axfFlantss

Grow




Prime Hook National Wildlife Refuge

Spartinaalterniflora, smooth cord grass



Scenario 13targe site, rural, low
disturbance, common species

Knowns/ Inputs Prime Hook

A Project Goals A Recreate historic Saltmarsh
A Project Context A Scenario 13

A Species A Spartinaalterniflora

A Various sources of plant A Jocolsland, Sandy Hook,
material Bayshor& W+ SNI AT €

Spartina Spartina

Big objectiveSubobjective  attribute Joco SpartinaSandy HoolSpartinaBayshore Vermillion

1Genetics  Gene flow Among species gene flow (hybridization risk)None None None None

2Genetics  Gene flow Within species gene flow (Outbreeding risk) None None Moderate High

Within species gene flow(Connectivity

3Genetics  Gene flow potential) High High Moderate Low

4Genetics  Genetic DiversitGenetic Diversity Moderate Moderate Low Low
Adaptation of planting

5material Climate High High Moderate Low
Adaptation of planting

6material Ecoregion High High Moderate Low
Adaptation of planting

7material Ecotype High High High High

8Ecosystem Function Food webs High High High High
9Ecosystem Function Pollinators Low Low Low Low



B Spartina Joco
m Spartina Sandy Hook
m Spartina Bayshore

B Spartina Vermillion

Genetics Adaptation Ecosystem




mmm Adaptation

Known range of adaptation of ‘Vermilion’
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Testing the model

T2 ND a2
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30 NativePlant Species
Avallable in Chicago

I 258 different types of
accessions (ranging from
wild-collected material
to named cultivars) are
sold by commercial
vendors (A. White, MS
thesis)

I Of these, 17% were
developed/bred in
another country
(primarily European
countries)




Genetic diversity

Ecosystem function

Sourced from the Chicago region
Sourced from the Midwest
Originalsource unknown
No genetic diversity
Low or medium diversity
High diversity
Unknown diversity

Flower morphology change
Leaf colorchange

Sterile

4%

22%

40%

40%

12%

21%

26%

5%
9%
12%



Native Plant Material Demand

y
A 4

Traditional restoration

Ecological gardening

A All are increasing demand for native plant
materials

A Seed sourcing questions are present across
entire spectrum



Large Scale Restoratlon Demand

A BLM is the largest seed
purchaser in the
western hemisphere,
averaging & million
lbs/year

A Proportion of native
seed purchased is
Increasing, but still
only ~60% (supply not
yet adequate)




Similar growing demand in the home
landscape market, at a smaller scale

L{[!Qa HAmMT u(éz_JSaMﬂaMuJI‘KE e:
AIAKSadG O2yadzySNJ RSYI

Native/adapted drought tolerant plants82.31 lnglng

percent ' @
Native plants; 81.60 percent ?“ Nature

Lowmaintenance landscape&s79.25 percent

Food/vegetable gardens (including orchards, & Homef;

vineyards, etc.y; 76.52 percent \",;« ”
Permeable paving 76.31 percent e

S
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Reduced lawn area72.66 percent ! Sustain Wi GrOW Natlve

Fire pits/fireplaceg 71.51 percent
Drip/water-efficient irrigation¢ 71.05 percent \F! LS i
Wireless/internet connectivitg 70.77 percent ' Doug'as ‘,'v N 5 b
Rainwater/graywater harvesting70.32percent &= '
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Consistent with what we are seeing at
Mt. Cuba Center

Hours Spent in Ecological Horticultural Classes

7500
7000
6500
6000
5500

5000
2015 2016 2017




Conclusion

In Situ vs ex situ
Post situ

Creating gardens that integrate
conservation andghuman values



