The Importance of Plant
Collecting for
Developing ex-situ
Collections in Botanical
Gardens and Arboreta



Integrated Plant Conservation

In situ
-living plant material
maintained/monitored
in natural habitats

Management
-biology, genetics,
ecology, propagation

Germplasm
-seed bank

- . -cryopreservation
Augmentation Ex situ -tissue culture

or -living plant material
Reintroduction maintained outside of
natural habitats

Living Plants
-conservation collec-
tions

-reference collections

Research Education
-biology, genetics, -interpretation, training,
ecology, propagation awareness-building



NAPCC Snapshot

48 participating institutions
43 single collections

2 multisite collections

Quercus (Oak) — 15 + 2 sites
Acer (Maple) — 11 sites

15-yr collaboration with USDA
~100 volunteer professionals



Associate Germplasm Collection

Partners-United States Department of Agriculture-Agricultural
Research Service

National Germplasm Collections Program

The USDA, ARS, NPGS is a network of cooperating institutions, agencies,
and research units in the Federal, State, and Private sectors. Its primary
goal is to preserve and make available to scientists plant genetic
resources.

The NPGS has instituted a policy to develop formal, non-funded
collaborations with government and non-government institutions that are
not components of the NPGS, yet maintain important collections of
germplasm.



“It’s not enough to just have it...

knowing & using the collection is the goal.”




Atlanta Botanical Garden:
Sarracenia (Pitcher-Plant)
Collection
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NAPCC Goals

Assess genetic diversity
Conduct gap analyses
Document activities

Quantify combined resources




Montgomery Botanical Center - Provenance of Palm Accesslons



http://www.bgci.org/files/Worldwide/Publications/the_red_list_of_oaks.pdf
http://www.bgci.org/files/Media_Kit/magnolia_red_list_.pdf

NACPEC Plant Exploration Objectives
North America-China
Plant Exploration Consortium

* Broaden the genetic pool of known species
o Extend hardiness and increase vigor
o Broaden adaptability to difficult microclimates
* Increase insect and disease resistance
« Conserve rare species (ex-situ conservation)
« Select improved horticultural forms

« Collaborate with key institutions in the national
and international botanical community



Climatic Analogs:
January Mean Temperature -5° to -10°C and Moderate Moisture Surplus
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Legend

®  Botanic Gardens in Hotspots
3 @  Botanic Gardens within 200km of a Hotspot
BGCl, 2010 o = *  All other Botanic Gardens




Global and North American plant diversity

e Worldwide: 350,000+ plant species
e >1/5(70,000) threatened

e CA/US: 20,000 native species

e MX: 22,000 native species




Example of Integrated Plant Conservation

* In situ work supported by ex situ collections

e Echeveria laui, UNAM Botanic Garden, Mexico




Type of ex sifu

collection

Seed bank

Cryopreservation

Tissue culture

Conservation
collection/Field
gene bank

Reference living
collection

Display living
collection

Genetic Diversity

High (if proper
protocols followed)

High (if proper
protocols followed)

High (if proper
protocols followed)

Intermediate

Low*

Low*

Longevity

High
(with proper storage)

High
(with proper storage)

Intermediate
(with proper storage)

Short (species'
generation length)

Short (species'
generation length)

Short (species'
generation length)

Relative costs per
individual

Low

(if facilities exist)

Intermediate
(if facilities exist)

Intermediate
(if facilities exist)

High

High

High

Relative Conservation
Value

Reintroduction — High
Research — High
Education — Low

Reintroduction — High
Research — High
Education — Low

Reintroduction — High
Research — High
Education - Low

Reintroduction —
Intermediate

Research — High
Education - High

Reintroduction — Low*
Research —
Intermediate*
Education — High

Reintroduction — Low*
Research — Low*
Education — High

Seed storage is not possible
for some species

Techniques for many species
not yet available

Techniques for many species
not yet available

Cultivation is the only option
Ior some species, adaptation
to cultivation and
hybridization is a concern

Source may be unknown,
often one or few individuals,
likely adaptation to
cultivation

Source often unknown, often
one or few individuals, likely
adaptation to cultivation

*May have higher genetic diversity or conservation and research value if material is wild-collected and maintained as multiple genetically

diverse accessions, although adaptation to cultivation and hybridization is a concern.



GSPC Target 8 (2020)

e Atleast 75% of threatened plant species in ex
situ collections, & at least 20% available for
recovery/restoration programmes.

Global Strategy
for Plant Conservation
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Ex situ collections for North American
threatened plants

0O Taxa with no known ex situ collections
0O Global ex situ collections
@ North American living collections

B North American germplasm collections
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Endangered Vulnerable
Threat category
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Tetracentron sinense, Windcliff
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Aesculus wagii
Smithgall Woodland Garden .
2011 10SM022 Scott McMahan .
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Xus+hatuyenensis in cultivation in Sapa

lﬁi £ s




\
\\

AN

p—— et




LR
¥

v EL




e

4’
)"(anthocypgrls vietngmensis

'& » 1«,‘-

L




is \

N oS Tl
S A e e o
B ‘!D/ W 8 o ...-.l,’v‘uq,!!u.. w If.'

viethamens

2
.







i~

‘



Magnohu foveolatu . s
Smithgall Woodland Garden
2010 SM025(Vietnam) & &
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Anneslea lanceolata

Smithgall Woodland Garden
2010 SM028 (N. Vietnam)
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Anneslea lanceolata
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Holboellia brachyandra, Windcliff
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de la Familia Magnoliaceae en Risaralda Colombia

(Arboles conocidos como: Copachi, Gallinazo, Almanegra y Molinillo)
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NOMBRE COMUN EN COLOMBIA:

| (vaéa7 g | calinaw, Chaambii
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NOMBRE COMUN EN COLOMRIA
Gallinazo, Charambi

ESPECIE: Maan

CATEGORIA DE AN

NOMBRE COMUN

Guanabano de mont

ESPECIE: Magnolia esp

CATEGORIA DE AMENAZA: CR: Critico B1+2c

NOMBRE COMUN:

Copachi, Cana bravo, Alma negra

ESPECIE: Magnolia gilbertoi

CATEGORIA DE AMENAZA: EN: En peligro B1+2¢
NOMBRE COMUN:

Molinillo, Guanabano de monte, Gallinazo
ESPECIE: Magnolia hernandezii

CATEGORIA DE AMENAZA: EN: En peligro B1+2c¢

NOMBRE COMUN: i
Almanegra de urrao, Gallinazo morado, Hojiredondo

ESPECIE: Magnolia cf. urraoensis
CATEGORIA DE AMENAZA: EN: En peligro B1ab (iii)
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NOMBRE COMUN: ;L
Copachi, Molinillo 3

f)f"l,:‘,‘ »

e ESPECIE: Magnolia wolfii ' &
"l CATEGORIA DE /"N 174; CR: "n peligro rtico B1+2¢
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ESPECIE Magnolm cf. urraoensjis
CATEGORIA DE AMENAZA: EN: F1y

NOMBRE COMUN:

Copachi, Molinillo

ESPECIE: Magnolia wolsi

CATEGORIA DE AMENAZA: CR: En peligro

REPORTE

INDIVIDUOS 0 POBLACIONES DE ESTA FAMILIA
AL JARDIN BOTANICO UNIVERSIDAD TECNOLOGICA DE PEREIRA
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AVANCES EN LA ESTRATEGIA PARALA

CONSERVACION DELAS ESPECIES
DE LA FAMILIA MAGNOLIACEAE
\A

EN JURISDICCION DE CORANTI



S0

Antioquia, dos de las
son: M. jardinensis y M. 1

aprovechamiento de sus maderas

Como se muestra

an la tabla 1
cuales son ex

ot
clusiva

wolvhypsophylla

Las especies de la familia Magnoliac

32 de las 33 especies nativas de | pals

(tabla 2).

Tabla 2. Especies de la familia Magnoliaceae nativas de |a junsaiccion de

Magno//a /ardmenS/s (Serna, Velésquez
Cogollo)

amenazadas de extincion

Como una medida de conservacion C

e encuentren bajo alguna
ot al., 2007), situacién que es similar para la jurisdiccion d

especies se encuentran bajo alguna categoria de

lo cual ¢

de asta
de la jur

eae han

sumado

a la destruccion s

amenaza, dos de ellas

Jdo objeto de fuerte pr
\o
categorna Q¢

e CORANTIOQUIA donde 9 Q¢

en peligre

Caiegartd [l R e

EN
CR
EN

EN

EN

CR

EN

Calderén S., E. et al., 2007
Calderédn S., E. et al., 2007
Calderdn S., E. et al., 2007

Cardenas y Salinas (eds), 200'7 _Calderdn S, & et
al., 2007

Calderdon S., E. et al., 2007

Cardenas y Salinas (eds), 2007; Ca\dem“s t.et
al., 2007 _

Calderén S., E. et al., 2007
Cardenas y Salinas (eds), 2007 Ca\dexbt\ S., E. et

- al., 2007

Cardenas y Salinas (eds), 2007 Caldexdn S.\E. et
2007

ORANTIOQUIA vedo e aprovechamiento maderab\e

oo M nalvhvosophylla, M. yaruma‘\f









Magnolia polyspsophylla
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Magnolia jardinensis



Magnolia yarumalensis
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Magnolia yarumalens






Taiwan Target Lists

* Target List: Helwingia, Acer, Carpinus,
Podophyllym, Trochodendron, Sinopanax, Fatsia,
Schefflera, Gordonia, Schima, Magnolia,
Hydrangea, Pittosporum, Sycopsis, Dystiliopsis,
Arisaema, Asarum, Aspidistra, Begonia,
Gesneriads, lllicium, Sarcococca, Lyonia, etc.

* Conservation Target List: Rhododendron

nakaharai, Magnolia kachirachirai, Sassafras
randaiensis
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These deciduous trees are Taiwanese endemic species and the main food supply
for the protected Broad-tailed Swallowtail Butterfly.
at altitudes of 900~2400 meters. The leaves are

entire or has 2~3 lobes. The young
nine

They are distributed in forests
10~15 ¢m long, 5 cm wide, and the margin is
red. The polygamous has six perianths and
s has two glands; t,hq‘

petiole and veins are often bright
three whorls. The third whorl of stamen

anthers arranged in |

fourth whorl has the degradation st

diameter of about 0.7 em, afd attaches on the long

amens with arrow-shape.
-thickened pedicels







Sassafras randaiense







PLANTAE FORMOS

Collect No.: s.n. 35 0

Magnoliaceac 7KW}
Magnolia kachirachirai (Kanchira & Yama:

M

Collector: C.L.Pan¥&iff#l& W.L.ChangiR™
;\ Detector: Yu-Pin Cheng®F 7%
" " Date: April 21, 1997
T— ‘;{\ Locallty: Pingtung County(F %)




FRRES TR AR TAIR)
Herbarium, Taiwan Forestry Research Institute

Collect No.: sn
Magnolisccae AR

Magnolia kachirachirai (Kanchin & Yamamoto) Dandy &
vrst |

Collector:

Detector: Herdong Chiang(L )

Date: December 2, 1978

Locality: Pinglung County(FH4(8)
Tshanshan( KL
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Fatsia polycarpa
Smithgall Woodlanc Gar den‘

2012 SM 018
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ng@olia chevalieri, HWJ 99533, UBC ’
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Magnolia zenii, UBC
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