29 March 2017
Arboretum Wespelaar

Harvard University’s Tree Museum:
The Legacy and Future of the Arnold
Arboretum

Michael Dosmann, Ph.D.
Curator of Living Collections

& 1hARNOLD
% ARBORETUM

“#23 of HARVARD UNIVERSITY










L S ey e S
. Bl o

-




23'1 Acres /
114 Heclares

ty i

| Arnold Arboretum
iversi

of Harvard Un




/
TN

The Arnold Arboretum (1872)

]
S L

STITLALLS

o w-“ﬁ“ -

-

T,




o
o
Q
O
O
©
Sl
(o)
7
Rl
=
O
(o

. . . : N\ ."'i- Q’l IR 7 ; ?'ﬁ
Basic fo applied biology of woody plants it WY TS }
CRIy AN\ g X
Collection based hf DR VS -
R 3
% / \ : v
” :.. “ ) }!} # . i-‘
mmmm Research : Phg " o
=== General Distribution = . ﬂ B e S

=== Teaching Fagus grandifolia

1800+ Uses of
research in

0
2008 2009 2010 2011 2012 2013 2014 2015 2016 201 6
Year



Research projects per year

m New Projects
' Total Active

(2]
o

7]
5
[}

R
(s
Y

(@)

T

Q
0

=

-
=

2010 2011 2012 2013 2014 2015 2016 2017

Year




Practice
good
horticulture

'

Sl S

e

o
T ) Tt .
- T S N W
o Ty g e Ty UMY IZ (o
v

e

3 T e

e
SN AT WAL




[gleKelale

1IN

Tro

Igle

feach

‘.
..f-'..‘l,,z

7
.“g‘—

o
-
.

e

Vi

i

=a
Ra ‘
5



Evaluation, selection, and intfroduction

Tilia cordata Cercidiphyllum japonicum Syringa ‘Purple Haze’
‘Swedish Upright’ ‘Morioka Weeping’
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Publication and Promotion

Twisted trees in the Arboretum

by Ned Fnedman, Director of the Arnold Arboretum
February 27, 2017

With snow =3l on the ground, but lemperatures rismg fast. st Monday | came upon the gnaried and pendulous cultivar of the white mulberry
(Movus aba pendala’ 5165 on Bussay Hill - acquiraed by the Ameoid Arborstum in 1903, It appearad as S5omMe SO of sea sarpant (wall
snow sarpent in this case) emerging from the lower cepths, As a folow.up, | decided %0 scout some of tha other wenderful “pendula” or
Yortuosa® forms of trees (Wl of them ultimslaly derived from natural genetc mulstions) on the nds, sspacially thase with graned, teisted
knotted tangies of branchas, Twa favorfes am a small Japanese maple (Acer paimatum ‘dssectum’ 144- A; bottom left) along Meadow

Road and a weeping Japaness pagoda free {Slypfnolobium mpomoum penduls’ 4 bottom nght) = the legume colechon

Hamamelidaceae, Part 1:
Exploring the Witch-hazels of
the Arnold Arboretum

| tamuly, Arnold Arborecum |
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Arpboretum Explorer s [ s | o | i@ | o

Search Arboretum g @
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Advanced Search

[C] Wild Collected Only [0] Exact Match

Plant ID

30 Plants
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Accessmned plants 15,441 ”
" Total taxa (incl. cultivars) 3,825
Families 104
Genera 357
Species 2,130

k ! Traditional, woody-focused collection

Continental climate: -25C to 38C
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Collection Dynamics

There is always
change

121-96*C Hamamelis virginiana
‘Mohonk Red’ ;










Subtraction - ca 300/per year

After assessment, removal of Deaccessions and deaths from the Permanent
low-value material benefits Collection, by Provenance Type
high-value accessions
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Addition — ca 450/year

New accessions, by Provenance Type, less existing

700

Il Wild
600 Cultivated
— P— [ Uncertain Provenance (less existing)
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Adding to the Collections

Staking out new
Prunus hortulana, from
Missouri




Planting into the Collections

 Wild
Cultivated
__| @@ Uncertain Provenance
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Net Plants — We subtract more than

we add,
buft...
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when taking into account provenance,
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Leads to significant change in the
permanent collection over fime.

Wild 40%  45%

Cultivated 41%  38%
Uncertain 19% 17%

126-2005*C Betula lenta






Ernest Henry Wilson
expeditions to East
Asia

China
1899-1902 (Veitch)
1903-1905 (Veitch)
1907-1909
1910-1911

Japan
1914

Japan, Korea, Taiwan
1917-1919
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Acer griseum
paperbark maple)

24 June 1910
Sichuan
photo by EHW
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PUBLICATIONS OF THE ARNOLD ARBORETUM, No. 4

PLANTAE WILSONIANAE

AN ENUMERATION OF THE WOODY PLANTS
COLLECTED IN WESTERN CHINA FOR THE
ARNOLD ARBORETUM OF HARVARD
UNIVERSITY DURING THE YEARS
1907, 1908, AND 1910
BY E. H. WILSON

EDITED BY

CHARLES SPRAGUE SARGENT

VoruMme |




Hydrangea paniculata ‘Praccox’
(early panicled hydrangea)
Collected by Sargent in
Japan,1892



Cedrus libani
Ssp. stenocoma

(hardy cedar of Lebanon)
Collected by Siehe In
Turkey, 1900
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valuatmg and selecting new
and approprlate ornamentals
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Building a better
urban forest

Seeking new plants tolerant
of “life on the street”




Preserving and studying rare plants

Rhododendron vaseyi
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Conservation: The North American Collections

Assessment

» 9,496 threatened North
,]A\/rg)ericon plant species (ca.

» 230 plant and seed collections
surveyed

» Only 39% species represented in
collections

Kramer, A., A. Hird, K. Shaw, M. Dosmann,
and R. Mims. 2011. Conserving North
America’s threatened plants: Progress report
on Target 8 of the Global Strategy for Plant
Conservation. Botanic Gardens Conservation
Intfernational U.S.

Conserving North America’s
Threatened Plants
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Progress repott on Target 8 of the
Global Stratogy for Plant Conservation
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Plant exploration in the present
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North America China Plant

Exploration Consortium a]’n()uwl

(NACPEC) Tl l IdArbn' um

Arnoldia 68(2)

Modern and
Future
Botanic
Garden Plant
Exploration




The quest for
the hardy live
oak

Morris
Arboretum &
Arnold
Arpboretum
2012 Expedition



Irginiana range
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Burns and Honkala. 1990. Silvics of North America



Virginia Populations
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Collecting Fraxinus
for Conservation

USDA-ARS, Brenton
Arboretum, Arnold
Arboretum

2011 Expedition

Sargent, C. S. 1894. The Silva of North America, Vol. 6.
(C. Faxon, illus.)




Emerald Ash Borer (EAB)




USIDA s sees Cooperative Emerald Ash Borer Project T

-— Department of
allll Aoicultue Initial county EAB detections in North America
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Fraxinus collections: NY & PA in 2011




Fraxinus americana #701, Randolph, NY
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2 states,

3 species,

10 counties,

21 populations,
& 181 ash trees.




The ARNOLD
/,\RBORF.TUM
0f HARVARD UNIVERSITY

CAMPAIGN FORTHE
LIVING COLLECTIONS

Last autumn the Arnold
Arboretum launched the
Campaign for the Living

Collections, an ambitious
ten-year plan to expand the

breadth of plant holdings
and increase their scientific

and horticultural value.

Considerable thought and

effort went into creating a

document that guides the

Campaign’s mission.

We present this important
document here in its entirety
for the benefit of Arboretum

supporters, stakeholders,

and colleagues. Additional
articles covering aspects
of developing our Living
Collections will be featured
in Arnoldia this year.

Arnoldia
73(3):2-18

Arnoldia
73(4):2-17

Developing an Exemplary
Collection: A Vision for the Next
Century at the Arnold Arboretum
of Harvard University

William E. Friedman, Michael S.
Timothy M. Boland, David E. Bc
Michael |. Donoghue, Andrew
Larry Hufford, Paul W. Meyer, and
Donald H. Pfister

I ARNOLD
RBORETUM

MANVARLD UNIVERSIYY

The Art and Act of Acquisition
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A Ten-Year campaign of plant
exploration throughout the
temperate world: 2015-2024

395 Target Taxa

Acer tsinglingense




Goals for building an exemplary collection

A Synoptic Collection — every temperate woody genus

High-value rarities

"Finally Wild"™

Broadened Diversity — both phylogenetic and biological

New Introductions




National Collection Genera:
Acer, Carya, Fagus, Stewartia, Syringa, & Tsuga

1. Comprehensive species diversity
All known hardy species... and even some marginal

| ones
L T ST L 2. Improve wild representation

At minimum, one wild lineage per species

3. Increase provenance diversity

Three to five populations, capturing species’ “breadth”

Carya laciniosa 22868B -



Future National Collections

Forsythia, Carpinus, Ostrya, Ginkgo

1. Comprehensive species diversity

2. Improve wild representation




The Desiderata: Overview

Species to collect because of:

Conservation concern 46
6 National Collection Genera (current) 113
4 National Collection Genera (future) 42

Disjunct Genera (E North America - E Asia) 26



The Desiderata: Overview

Acquisition targets’ regions of origin:
Eastern Asia

Eurasia

Europe

North America

South America

180
13
14

128



395 taxa across the temperate world
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Individual Taxon Profiles
ITPs

-Basic taxon description
-Location possibilities
-Conservation details

-Possible collaborative partners

195 ITPs completed to date (/0% of the remainder
needed for the Campaign)

Taxon Profile: Hypericum kalmianum

Scientific Name (The Plant List): Hypericum kaimianum L

Other Names (The Plant List): Norysca kalmiana (L.) K. Koch

Common names (Flora of North America):

Kalm’s St. John's wort, millepertuis de Kalm Kalm's 5t. John’s wort, millepertuis de Kalm
Taxon Description (Flora of North America):

Shrubs, erect, forming slender to rounded or flat-topped bush, {1.4-)2-5(—10} dm. Stems: internodes 4-
lined at first, then terete. Leaf blades narrowly oblong to oblanceolate or linear, (15-)20—45 x 3-7(-10)
mm, base articulated, narrowly cuneate to subattenuate, margins subrecurved to revolute, apex
rounded to obtuse, midrib with 9—-14 pairs of branches. Inflorescences usually (1-)3—7(+}-flowered
<from apical node>, rarely with flowers from 1-2 proximal nodes. Flowers 20—35 mm diam.; sepals
deciduous, not enclosing capsule, (4—)5, elliptic or oblong to obovate, subequal, 4-9 x 1.5-5 mm; petals
(4—-)5, golden yellow, obovate to obleng, 8—-15 mm; stamens deciduous, 150-200; ovary {3-)5{(-6)-
merous. Capsules narrowly ovoid-conic, 7-11 x 4—7 mm. Seeds narrowly carinate, 0.7-1.1 mm; testa
subscalariform. 2n = 18. Flowering summer {Jul-Aug).

Living wild AA Accessions (as of Dec 2016): none
Desired Regional Provenances: Great Lakes

Taxon Range (BONAP):

Flaristic Synthesls of NA® 2014 BO?




Preferred Habitat (Flora of North America):

Sandy or calcareous dune slacks or swalesJrocky shores, plains

and low pre SO Ms, sphagnum-sedge swamps; 10—

Additional Notes {§lora of North America):

Hypericum kalmianR is a northern derivative of H. prolificum
with shorter stems, nadgrower leaves, fewer and larger flowers,
and, usually, five styles §nd placentae. Natural hybrids with H.
prolificum have been rep&ted from Wisconsin.

In NPGS?
none
In BCGI?

Yes (60+ sites worldwide)

ITPs can also inform future
landscape decisions

< - ' i ¢
Hypericum kalmianum
photo: Michael Dosmann
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Taxon Profile: Hypericum kalmianum

SERNEC

Southeast Regional Network of Expertise and Collections

Scientific Name (The Plant List): Hypericum kalmianum L

Other Names (The Plant List): Norysca kaimiana (L.) K. Koch

Common names (Flora of North America):

Google Map

Taxon Location Notes
Fennville, ca 2.3 mi NE; Specimen of Hypericum
kalmianum L. recorded on Jul 6, 1991

Kalm's St. John's wort, millepertuis de Kalm Kalm's St. John's wort, millepertuis de Kalm

Taxon Description (Flora of North America):

Shrubs, erect, forming slender to rounded or flat-topped bush, {1.4—)2-5(—10} dm. Stems: internodes 4-
lined at first, then terete. Leaf blades narrowly cblong to oblanceolate or linear, (15-)20—45 x 3—7(-10)
mm, base articulated, narrowly cuneate to subattenuate, margins subrecurved to revolute, apex
rounded to obtuse, midrib with 9—14 pairs of branches. Inflorescences usually {1-)3—7(+}-flowered
<from apical node>, rarely with flowers from 1-2 proximal nodes. Flowers 20—35 mm diam.; sepals
deciduous, not enclosing capsule, (4-)5, elliptic or oblong to obeovate, subequal, 4-8 x 1.5-5 mm; petals
(4—)5, golden yellow, obovate to oblong, 8—15 mm; stamens deciduous, 150-200; ovary {3—)5(-6)-
merous. Capsules narrowly ovoid-conic, 7-11 x 4—7 mm. Seeds narrowly carinate, 0.7-1.1 mm; testa
subscalariform. 2Zn = 18. Flowering summer {Jul-Aug).

Hypericum from R. L. McGregor Herbarium Vascular Plants Collection
kalmianum 42.61N, 36.066W dataset
Human Observation of Hypericum kalmianum L. recorded
on Jul 16, 2016

Hypericum

kalmianum 42.91221N, 88.48648W from iMaturalist Research-grade Observations dataset

Living wild AA Accessions (as of Dec 2016): none

Tazon Profile: Menispermun consdense Desired Regional Provenances: Great Lakes

Tawon Profile: Crateegus distincta Taxon Range (BONAP):

Flaristic Synthesis of NA® 2014 BO?

Taxon Proflle: Mafus ioensis
©
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2015, NACPEC TRIP
FOR ACER GRISEUM
CONSERVATION




Three germplasm introductions of
paperbark maple by E. H. Wilson

» 1901 —-EHW (Veitch Seed) #1291

» Seed, high germination success, ca 100 seedlings resulted and sold

» 1907 — EHW (Arnold Arboretum) #340

» Seed, poor to no germination success, none survived*

» 1907 — EHW (Arnold Arboretum) #719

» Two seedlings






China can be
traced to
“Wilson #1” and
“Wilson #2”

Royal Botanic Gardens, Kew
(photo by A. Aiello)




Until a third collection
NACPEC 1994
13 seedlings — 3 to the AA
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Aceraceae AR  Acer R
Acer griseum (Franch.) Pax MK

Trees, deciduous

11.9 (3.3~16.2); —-1.8 (-12.7~4.4); 24.4 (17.5~28.1); 12.3 (6.6~16.2);
100.9 (45.4~135.6); 17.9 (0.6~65.0); 737 (507~891) | 752 (427~1492);
368 (258~613); 36 (10~140) | 2.3 (-36.5~106.2); 648 (427~891); 193.9
(70.3~334.4)
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The Red List of

2009 Report updated the
Conservation Status of
Acer griseum to EN-A2c

Facing a very high risk of
extinction in the wild due to a
50% or greater reduction in
population size over the last
three generations due to a
decline in the area of
occupancy/extent of
occurrence/quality of habitat.
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Aceraceae HINBL  Acer TR
Acer griseum (Franch.) Pax MR

Trees, deciduous

11.9 (3.3~16.2); —-1.8 (-12.7~4.4); 24.4 (17.5~28.1); 12.3 (6.6~16.2);
100.9 (45.4~135.6); 17.9 (0.6~65.0); 737 (507~891) | 752 (427~1492);

0
368 (258~613); 36 (10~140) | 2.3 (-36.5~106.2); 648 (427~891); 193.9
(70.3~334.4)




Gaonanzhen, Chongqing
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2015 NACPEC trip
Shaanxi
















Expeditions 2016
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2016 NACPEC Expedition o
Sichuan
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Meliosma alba (syn. M. beaniana)
Mayuan Village, Pingwu County, Sichuan

Photo by E. H. Wilson 19 August 1910
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Viburnum schensianum




Paeonia anomala var. veitchii












llex fargesii



















Viburnum erubescens
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Viburnum foetidum
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NACPEC 2016 — Sichuan Provinc
Lot

Acer caesium ssp. giraldii
Acer erianthum

Carpinus fangiana
Corylopsis willmottiae
Dipteronia sinensis
Enkianthus chinensis
Helwingia chinensis

llex fargesii

Magnolia officinalis
Paeonia anomala ssp. veitchii
Picea asperata
Polygonatum cirrhifolium
Rhododendron przewalskii
Rosa graciliflora

Rosa moyesii

Rosa roxburghii

Salix sp.

Skimmia melanocarpa
Sorbus pallescens
Sorbus wilsoniana
Syringa sweginzowii
Triosteum pinnatifidum
Viburnum aff. betulifolium
Viburnum cylindricum
Viburnum erubescens
Viburnum foetidum
Viburnum schensianum

Helwingia chinensis



Quantitative Update:
Desiderata Acquisitions
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Current Taxa Count =119
(30% of Campaign total)

209 Accessions collected

61 Taxa acquired via Expedition
(560% of all Campaign
acquisitions to date)

9 Expeditions to date

Number of new families = 2
(Cactaceae, Tetracentraceae)

Number of new genera = 12

Number of new species = 46
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