
Gardens coordinate to manage diversity.

SAFEGUARDING OUR TREE COLLECTIONS: 

M. Patrick Griffith, Rudy Aguilar, Lindy Knowles, Teodoro Clase, Falon Cartwright, Ethan 
Freid, Alan Meerow,  Vanessa Sanchez, Sean Hoban, Murphy Westwood, Kay Havens, 
Andrea Kramer, Jeremy Fant, Michael Dosmann, David Lorence, Seana Walsh, John 
Clark, Abby Meyer, Bob Lacy, Taylor Callicrate, Tracy Magellan, Michael Calonje.  
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Brazil, 1996

Major 

Collections 

Development

1990-present

Paraguay, 1997

Australia, 1997

Papua New 

Guinea, 1996

Colombia, 2010

Florida, 2011

Panama, 2007

Indonesia, 1998

Dominican 

Republic, 2012

Trinidad and 

Tobago, 2007

Guiana, 1996

Brazil, 1994
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MBC, Early 1990s: 

Strategy based on 

theoretical models 

Basic idea: 

Broad and deep sampling 

of wild plant populations,

Adequate numbers kept in 

botanic garden.

Pseudophoenix vinifera

Dominican Republic, 1996

MBC, 2018



MBC Collections 

Policy



MBC Collections 

Policy

Strict emphasis 

on deep sampling
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ADD AS 

PRACTICED – C 

MICRONESICA, 

CORYPHA 

TALIERA

In Practice:   Corypha taliera

13 plants at MBC, from one mother, from 1996

IUCN EW, ca. 20 plants known.   
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In Practice:   Cycas micronesica, 2007

249 plants at MBC

IUCN EN  

From 41 mother plants

Across 8 populations

Guam

Refined 

guidelines 

would help. 
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Compared  

garden collection 

to wild population

First study with palms – Leucothrinax morrisii

Namoff et al., 2010
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Namoff et al., 2010

Bottom line:

3 accessions, 

15 plants 

= good genetic    

diversity

diminishing    

returns

Benefit:

simple 

guideline

Problem: 

potentially 

limited 

application

Solution:

more info First study with palms – Leucothrinax morrisii
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Objective: 

model for ex situ cycad genetics

Projects: 

Mission-Based Collections Planning

Mission-Based Collections Stewardship
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Griffith et al., 2015, 2017



Basic comparison

Same collections protocol + Different species

= different rates of genetic capture

Zamia lucayanaZamia decumbens

94% allele capture

With 59 plants

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

0 50 100 150 200 250 300

Zamia lucayana

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

0 50 100 150 200 250 300

Chart Title

Griffith et al., 2015, 2017



Basic comparison

Same collections protocol + Different species

= different rates of genetic capture

Zamia lucayanaZamia decumbens

94% allele capture

With 59 plants

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

0 50 100 150 200 250 300

Zamia lucayana

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

0 50 100 150 200 250 300

Chart Title

200 ex situ plants = 

78% allele capture
200 ex situ plants = 

94% allele capture

Griffith et al., 2015, 2017



Basic comparison

Same collections protocol + Different species

= different rates of genetic capture

Zamia lucayanaZamia decumbens
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With 59 plants
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7 mother plants = 

78% allele capture
7 mother plants = 

89% allele capture

Griffith et al., 2015, 2017
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the plant
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Block Botanical Gardens



Plants are diverse

Not only palms and cycads

Morton Arboretum



Some species are 

extinct in the wild

Arnold Arboretum
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“. . . prioritizing genetically diverse tree collections”

Cavender et al. 2015

“. . . developing tree-specific models and guidelines”

(INTER)NATIONAL NEED



i. improving garden conservation.                           

ii. What do we need?

iii. Where are we now?

iv. A path forward.



i. improving garden conservation.                           

ii. What do we need?

iii. Where are we now?

iv. A path forward.

Models and guidelines for gardens.



i. improving garden conservation.                           

ii. What do we need?

iii. Where are we now?

iv. A path forward.



Current project, 2016-2019:

Safeguarding our Plant Collections
National Leadership Grant



Hibiscus

Magnolia

Quercus

Pseudophoenix

Zamia

Current project, 2016-2019:

Safeguarding our Plant Collections
National Leadership Grant
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Wide 

phylogenetic 

distance

Test for trends and 

differences: how 

does BIOLOGY 

inform STRATEGY?



What about 

extirpated 

species?

National Tropical 

Botanical Garden
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Brighamia insignis

Functionally 

extinct in the wild

Cultivated in 

collections

Good model for 

metapopulation 

management?
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Adaptable for plants?



First project meeting, October 2016, 

Morton Arboretum



Defined scope and 

objective of study 



Jordan Wood

Fieldwork for 

Quercus oglethorpensis, 

2016. 



Sean Hoban

Fieldwork for 

Quercus 

boyntonii, 2017. 



Seana Walsh

Fieldwork for 

Hibiscus waimeae, 

2017. 



Patrick Griffith

Fieldwork for 

Pseudophoenix sargentii, 

2017



Patrick Griffith 

Xavier Gratacos

Teodoro Clase

Pedro Toribio

Fieldwork for 

Pseudophoenix

ekmanii, 2017



Extensive labwork

(2016-2018)

Vanessa 

Sanchez



Zoo workshop: April 2018
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LeadershipNational(Inter)

Any results yet?



Zamia 1 Zamia 2 Quercus 1

Data show similarities and differences!



Brighamia – 1400 records imported into PMx



Brighamia – pedigree of NTBG plants
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Brighamia: 

Demographic 
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Plants are 

different! 
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Parent 1 Parent 2



Which plants and how many? Assigns best pairings 

based on Mean Kinship

Parent 1 Parent 2

Sustains genetic diversity into next generation 



One last 

example



Cacheito Palm:

Pseudophoenix

ekmanii
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Cacheito Palm

Wild population

MBC Legacy collection

MBC 2017 collection

Jardin Botanico Nacional (DR)

Can ex situ 

collections 

help?

Gardens capture diversity best:

1. By working together

2. Through sustained effort
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OF 

LABWORK

[ Many hours of analysis ]
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Find patterns and principles

Refine the protocols

Reach our community

Coordinate Diversity!



Thank you

IMLS MG-30-16-0085-16, MA-30-14-0123-14, & MA-05-12-0336-12

National Science Foundation DEB 1050340, DBI-1461007

Mohamed bin Zayed Species Conservation Fund

Association of  Zoological Horticulture

International Palm Society

SOS-Save Our Species

Eppley Foundation

Dr. Lin Lougheed


