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What is a botanical garden?
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What is a botanical g_arden?
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Mai im Botanischen Garten zur Bliite kommt, ist der

ROstocker
Schulgarten
kademie

Tradilio et Innovatio

-

RoSA -

2755 Arten in 148 Gattungen und 7 Familien

- oft Schlundschuppen in der Kronrohre ® der Insel Teneriffa. Beide sind im Mittelmeerhaus zu

- Blutenstande: meist Wickel ' bewundern. Uber diese Pflanzenfamilie wird am Nees-

- meist Klausenfrucht ( @ ) Institut fir Biodiverstat der Pflanzen intensiv geforscht, Hier befindet sich die Gartenfliche der Rostocker Schulgarten Akademie. Anders als im rutlna-en ammschen Garten sind hicr auch
(vier einsamige Teilfriichte enstehen \_// Beete mit Gemise und cxperimentelien Ansitzen zu finden, Wir wollen bei unseren hrarn das I am
aus zwei Fruchtblattern) Desenecons Weitere Familien: Anlegen und der Bewirtschaftung eines _eigenen” Schulgartens wecken sowie Méglichkriten aufzeigen, Schulgartnern mit

Familien im System:

Boraginaceae (80 Gattungen, ca. 1700 Arten): Die
Raublattgewédchse (Boraginaceae) sind die wichtigs-
te Familie der Ordnung. die einzige Familie dieser
Ordnung. Der bek und bende Ver-
treter ist der Borretsch (Borago officinalis). Bei uns
heimisch sind auch Natternkopf (Echium vulgare), Lun-
genkraut (Pulmonaria) und VergiBmeinicht (Myosotis).
Herausragende Beispiele fir ,Inselgigantismus" sind
die Riesen-Natternkopfe von den Kanarischen Inseln.
Dort, aber auch auf Madeira und den Azoren, sind die
Natternkopfe gewissermaBen auBer Rand und Band
geraten: etwa 30 eigenstandige Arten sind Evolution
entstanden. Im ersten Jahr bilden sie eine gewaltige
Blattrosette aus, im zweiten schieBt, wie bei unserem
Echium pininana von der Insel La Pama, eine etwa 5
m hohe Bliitenkerze in die Hohe.

Eine weitere beeinduckende Art, die in der Regel im

BG Sao Paulo, Brazil

Teide-Natternkopf (Echium wildpretii), das Wahrzeichen

Die ganz auf die Neue Welt beschrankten Hydrophyl-
laceae (15/300) umfassen auch den haufig kultivierten
Bienenfreund (Phacelia tanacetifolia). Wichtige Zier-
pflanzen stellt die weitgehend subtropische Gattung
Heliotropum aus den Heliotropicaceae (4/450). Die
Ehretiaceae (11/500) sind eine wichtige Familie auch
waldbildender Baume v.a. in den Subtropen. Die beiden
nur aus jeweils einer Gattung bestehenden Familien Co-
donaceae (1/2) und Wellstediaceae (1/6) sind auf Tro-
ckengebiete Afrikas beschrankt.

=
=
=

BG Bonn, Germany

BG Rome, ltaly

naturwissenschaftiichem Arbeiten im Unterricht zu verbinden.

Wie aber wirken sich Gartenarbelt und Naturbegegnung Im Garten
auf das Wohlbefinden sowie diz Entwi g sozialer
bei Schiler_innan aus?

Dieser Fragestellung gehen wir in einer wissenschafthchen
Untersuchung gemeinsam mit Schider _inmen und Lebwer_innen dex
Borwinschule nach. Dazu wird der Biologicunterricht zweier 6.
Klassen jede rweite Woche in den Monaten Mai, Juni und Juli in
unseren Hochschulgarten verlegt. Insgesamt 54 Schiler_innen sind
semit regelmaBig in dieser Saion naturwissenschafilich-biologisch
im Garten titig. Im lctzten Jahr waren es 150 Schiiler_innen. Die
Schiller_innen legen Beete an, sden Pflanzan, jiten das Unkraut und
fihren Versuche und Beobachtungen im Freien durch.

Die Llllh:llull»lund:n sind an den Lernzielen und der angestrebten
hend den

des. h Dia ral Thamen
-flanzen in unserem Leben™ und .Der Boden unter meinen Fillen™
werden suanil in Theurie und Praxis vermittelt.

Die g folgt der

Welche Auswirkung hat die theoretische und praktische Arbelt Im
Schulgarten von Schiler_innen der Jahrgangsstufe & auf

= das Wohlbetinden?
= die Entwicklung sozlaler Kompetenzen?

Zur Erfacsung dec aktuellen Wohlbefindens werden nach den
Uinterrichtseinheiten Refragungen mittels Fragebhigen durchgefithet
e schuler_innen dokumentieren die im Unterricht empfundenen
Emutionen dabei in Furm von Sell ten. Die wal

Gefiuhle werden dabei nach der Intensitit bewertet und genauer
beschrieben. Parallel dazu erfolgt eine direkte Becbachtung der
Srhiiler_innen durch geschulte Benhachter.

ieses romnummrela wird wvon Frau Susan  Polin
(susan, i kde),  Mitarbeiteri dev  Fachdi i

Diclogie der Universitit Rostock, geleitet.

Neben den Schiiler_innen sind im Sommercemacter 2017 aber auch
wel des Binlogie mit
elgenen Beeten wund naturwissenschaftlichen  Versuchen im
HochSchulgarten aktiv.

Dieses Poster kiinnen Sie hier herunterladen:

die Rostocker Schulgarten Akademie

BG Rostock, Germany
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What is a botanical garden?

Botanical gardens are institutions cultivating documented living collections in order
to fulfil functions in scientific research and teaching, education and species and
nature conservation.

(Botanische Gérten sind Institutionen, die dokumentierte lebende Sammlungen kultivieren, um insbesondere Aufgaben in den Bereichen
wissenschaftlicher Forschung und Lehre, der Bildung sowie des Arten- und Naturschutzes zu erflillen - Rauer et al. 2000)
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Plant families in collections

Botanical gardens are institutions cultivating documented living collections in order
to fulfil functions in scientific research and teaching, education and species and
nature conservation. (raver et al. 2000)

Teachiaceae )
Researchiaceae

Conservaceae .
Displayaceae

Educatiaceae

Should they all be “documented”? And if so, why? And how?
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Conservaceae

"t e = . 4 W

e 4
- 17332 Gentianaceae
v~ Gentiana

| cruciata L.

ssp. cruciata
S-. Mittel-, O-Europa. W-Sibirien,
Kaukasus, Armenien,

Klein-Asien, Iran
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Conservaceae

Arnica montana L.
Echte Arnika

ex situ-conservation Arnica montana, Bonn BG
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Conservaceae

Arnica montana L.
Echte Arnika

ex situ-conservation Arnica montana, Bonn

BG

conservation of marginal populations of a
widespread species

only makes sense, if the local ecotype, i.e.
representatives of local metapopulation
are conserved

this requires a detailed documentation of
source material
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Conservaceae

- ex situ-conservation website of Verband Botanischer
Garten — with detailed documentation of source
material for conserved populations.

Verband
Botanischer
Géarten

Links & Downloads Literatur

PORTAL FUR - RHALTUNGS REN EINHEIMISCHER WILDPFLANZEN
wamrsl Akzessionen:

} Papaver hybridl

v Parietaria offict) - NI, IPEN Art Level Zugang Herkunft \
» Parnassia palu
 Pedioulansseq 4 DE-0-TUEB-49 Anthriscus sylvestris subsp. 1 2008 Baden-Wiirttemberg, Lkr. Sigmaringen,
i stenophylla Beuron, Finstertal dstlich Irndorf
v Peucedanum o
} Peucedanum d
Rme— DE-O-TUEB-1415  Anthriscus sylvestris subsp. 1 2009 Baden-Wirttemberg, Lkr. Sigmaringen,
S PREt RS stenophylla Beuron, Finstertal dstlich Irndorf
} Phieum phieoid|
v Phyiiis scolopd 3 DE-0-TUEB-54 Anthriscus sylvestris subsp. 1 2003 Baden-Wiurttemberg, Bad Urach, Lkr.
b Phyteuma orbid stenophylla Reutlingen
v Pilosella acutifol
ivnaiomainii il DE-0-TUEB-1027  Apium graveolens subsp. 1 2009 Baden-Wiirttemberg, Lkr. Karlsruhe,
y Eeie i) graveolens Bruchsal, Salzquelle bei Ubstadt-Weiher
» Pilosella cymifig)
5 DE-0-TUEB-2149  Athamanta cretensis 1 2008 Baden-Wirttemberg, NSG Grabelesberg

bei Hossingen, Zollernalbkreis
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“chain of custody” makes conservation meaningful

Undocumented or incompletely documented
material means:

- legal status unclear

- re-introduction in the wild (in a different
population) may contribute to genetic
erosion rather than reducing it

- preservation of the genetic diversity in ex
situ-collections can not be verified

- in the case of clonal propagation a single
genotype (= genetic individual) may be
preserved

ex situ-conservation requires
comprehensive documentation
and record keeping
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Researchiaceae

OH arbutin content of in different accessions of
bearberry (Arctostaphylos uva-ursi)
OH
HO O source el e vitality
(%6 dw)
HO O

OH FRIESLAND 7,18 very good
FRIESLAND 8,23 very good
NATURWUCHS 9,19 moderate
FRIESLAND 9,25 good
RUHLEMANNS 9,67 good
STAUDEN STADE 10,04 very good
FRIESLAND 10,23 moderate
ARKTISCH-ALPINER GARTEN 10,65 bad
Wild collected 1a 11,66 very good
Wild collected 1b 11,79 very good
Wild collected 1c 11,80 very good
Wild collected 1d 12,44 very good
Wild collected 1le 12,56 very good
Wild collected 2a 13,68 very good
Wild collected 2b 13,73 very good
Wild collected 2c 14,44 very good
Wild collected 2d 15,32 very good
Wild collected 2e | 15,37 | very good I
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Researchiaceae

Urtica dioica subsp. dioica var. pilosa




Researchiaceae ... .
Urtica dioica phytochemistry

Principal component analysis shows highly divergent

chemical composition between different accessions

- analytical results can not be verified/falsified without
direct reference to a plant individual/accession.

- complex infraspecific taxonomy

32213_LEAF1
32213 _LEAF2 _ *
L
32213_LEAF4
U. dioica holosericea Lr.‘dlolca graciifs
AF
o5 » J4000_LEAF4
» J4000_LEAF3 o 32213_LEAF3
» J4000_LEAF1
34000_LEAF2
L o 34001_LEAF3 F
e U. dioica 34001
% 4 » 33158_LEAF2
<
has o 34001_LEAF4
[a']
Q
o N . 33158 LEAF3 » UD1_34001_LEAF
U. dioica pubescens » UD2_34001_LEAF
33158_LEAF1
» 33158_LEAF4
_25_
» 4919_LEAF4 U. dioica 4919
» 4919_LEAF1
» 4919_LEAF2
_sp.] » 4919_LEAF3
I 1 T T
30 60

1]
PC1(29.7%)
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U. atrovirens 2227

U. subincisa 2267

=
0.01 s3[ L u. bianorii 2224 . E dioica s.| Urtica phylogeny and systematics
— U. dioica subsp. cypria 1992 £ £ . s
U. massaica 2015 b %;
U. simensis 1989 =
U. kioviensis 2240
| U. dioica subsp. subinermis 1093

- U. dioica subsp. dioica 1080 -

o U. dioica subsp. sondenii 1722 g

U. dioica subsp. galeopsifolia 2239 ©

/= U. dioica var. capensis 1996
g5[— U. dioica subsp. holosericea 2587 =
7 U. spec. nov. 1728 LE _E
og[" U dioica subsp. holosericea 2288 E %_
5t U. dioica subsp. gracilis 2009 -
" . I U. incisa (New Zealand) 2264
i L— u. incisa (Australia) 1559
U. morifolia 2207 E §
98| | U. morifolia 2206 25
* U. fragilis 2012 E g
U. rupestris 1991 = E
x U. lalibertadensis 1683 g i
E/{ U. leptophylla 1552 3 g cannabina
75 Al — U flabeliata 2040 £ g
]

U. triangularis 2019
U. cannabina 2237
U. hyperborea 2041
[ U- portosanctana 2291
-[ U. stachyoides 2017
U. urens 2220
.I U. urens 1082
U. membranacea 2219

cannabina

pilulifera

U. membranacea 2229
U. pilulifera 2223

2 I U. pilulifera 2221

annual I

) ilation versus collection — M. Weigend — Plant Records Conference
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Researchiaceae in Botanic Gardens - in real life

Sourcing Corylus for a phylogenetic project from living collections

_\ol;':.
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Researchiaceae in Botanic Gardens — in real life

Sourcing Corylus for a phylogenetic project from living collections

source of accession

® dokumentierte
Wildherkunft

m Kultivare

e

Undokumentiert oder nur

German Gardens reported 219 sekundare Quellen
accessions

100 native (common) Corylus avellana
and its cultivars

191 undocumented (88 %)

12% documented & wild
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Implications of documentation for collection use
In research
- research results are not (fully) reproducible if documentation incomplete

- same or different genotype may be present in different collections
(clonal propagation)

- phylogeny or phytochemical screening (unpredictably) biased by
multiple samples of same genetic individual/source population

- representativeness of data sets unclear (geographical, population level)

- legality of research unclear

mmmm) Convention on Biological Diversity & Nagoya Protocol
S ’ S . BO ..

o ¥ — —) il
© BGBM Berlin © Madeleine Price Ball Quelle: Wikimedia Commons
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Implications of documentation for collection use
in research

108 states are party (purple)

1 ratified, not yet party (orange)
94 not party (black)

Cut-off date 11.0ct.2014

Parties to the Nagoya-Protocol

source: official clearing house-website of Nagoya Protocol, accessed 5.2.2019 (https://absch.cbd.int)
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Implications of documentation for collection use
in research

Access & Benefit-Sharing (ABS) — some terminology

access = obtaining genetic ressources
(from the wild or from a collection)

utilization = research and/or development on genetic and/or
biochemical composition of genetic ressources

» rules apply both to commercial and non-commercial , utilization”

» exact scope of ,utilization” differs from one country to the next

Crucial information: when and where (exactly) was the material sourced?
which additional rules apply (e.g., collection permit)?
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Implications of documentation for collection use

In research

International Plant Exchange Network (IPEN) as a tool for increasing
legal certainty (IPEN-numbers. e.g., GE-0-M-2012/3378)

standardizes plant records and transfer of information
regulates access from countries of origin

regulates exchange between parties to IPEN

regulates transfer to non-IPEN-members

has provisions for ABS

» source of germplasm traceable
throughout (“chain of custody”)

» characterizes legal framework
(Research permissible? Which
conditions attached?)

Katse Alpine Garden (Lesotho)
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Implications of documentation for collection use in research

“#=) GARDENS Our Work Membership News & Events Resources About Support BGCI
%] CONSERVATION

K BECOME A MEMBER \:I
INTERNATIONAL

s

HOME / OUR WORK / POLICY AND ADVOCACY /ACCESS AND BENEFIT-SHARING

The International Plant
Exchange Network

The International Plant Exchange Network is an instrument for the acquisition and exchange of living plant

genetic resources at botanic gardens.

Implementing Access and The International Plant Exchange The Principles on Access to
Benefit Sharing Network Genetic Resources and Benefit
Sharing

Botanic Gardens Conservation International (BGCl):
http://www.bgci.org/policy/ipen/ (all IPEN-documents as download)

accumulation versus collection — M. Weigend — Plant Records Conference




“chain of custody” retains crucial information

Material brought into gardens is nearly never
yrepresentative” of a species or even a
population.

Here three wild collected ,forms“ of one
species - explicitly advertized as such. Neither
of them is ,,typical” of the species.

(Zingiberaceae)

Cautleya spicata 'Bleddyn's Beacon' - BSWJ2408

Pot Size: 2 litre (deep)

Price: £10.00

Description:

One of the best forms we have grown,
ocutperforming in flowsr, any of our other
collections. Which means the plant's energy
iz concentrated on flowering rather than
increasing at the root, unfortunataly
meaning it is in short supply. Of a stocky
nature with strong dark red stems (hence
old species name of C. robustum, not the
cultivar) bearing longer than narmal
terminal inflorescences of dark red
overlapping bracts with sizeable protruding
yellow flowers over a long period June to
October. Easily grown in any type of humus
rich but drained soil in sun to light shade,
protect the rhizomes from freezing in cold
areas, with @ mulch. Hardy to -15C. Cur
collection from the Darjeeling area of
northern India.

add to wheelbarrow ==

(Zingiberaceae)

Cautleya spicata 'Arun Flame' - HWJK=2172

Pot Size: 4 litre (deesp]

Price: £12.00

Description:

A disEincEEollEEtion of this crnamental
perennial we gathered from Eastern Nepal in
2002 with Dan Hinkley and Jamaica Kincaid.
Which has the darkest red stems to about
im tall, of yellow orange flushed flowers in
dense terminal spikes, sheathed by dark
red bracts July-September, while the backs
of the leaves are tinged purple-rad. We
hawve found this collection to be perfectly
hardy in an open field even in full sun, all
we have done is to apply an 8cm bark
mulch every winter. Multi-stemmed mature plants.

(Zingiberaceae)

Cautleya spicata 'Criig Canary' - BSWJ2103

Pot Size: 2 litre (deep)

Price: £10.00

Description:

Our own wild collection_of this rhizomatous
perennial, frem the Daneeling area of
Northern India. Forming wide clumps of
vartical mahogany-red stems, with broadly
lanceolate ribbed leaves, to 1m tall. Bearing
June-Cct. terminal spikes of deep-rad
bracts with protruding orange-yellow orchid-
like flowers. Sun or shade in humus rich well
drained =soil, protect in cold areas. Hardy to
-10c.

add to wheelbarrow ==

© mailorder.crug-farm.co.uk
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“chain of custody” is what makes science science

38698  + Chaerophylium bulbosum | DE-0-BONN-38698 |
Index seminum  Deutschland, Rheinland-Pfalz, Rechtes Moselufer bei Neumagen-Dhron,
BG Bonn 2017 hoher gelegener Uferbereich, R. Wisskirchen, 38/16, 01.09.2016

images and observational data

WELL 2ot/

seed sample

voucher for verification

ey, P B Mt By T
NI 5 o
U 1 063 305

chemical profile

genomic DNA

DNA Jl-‘"
|

\% o] Hl ]|
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“chain of custody” is what makes science science

38698 + Chaerophyllum bulbosum | DE-0-BONN-38698 | —
Index seminum  Deutschland, Rheinland-Pfalz, Rechtes Moselufer bei Neumagen-Dhron, A —
BG Bonn 2017 hoher gelegener Uferbereich, R. Wisskirchen, 38/16, 01.09.2016

Why herbarium specimens?

Aquilegia vulgaris, wild type und introgression of herbarium
horticultural varieties [© Ackermann, Weigend]

specimens (and
possibly genomic
DNA) are also
important to track
possible
hybridization or
effects of
domestication in
garden material

~
~
N
N
~N
X

seed sample

voucher for verification

o, o Bt i Py

.

"{]l|m [T

" |/11H 1 083 305
ol
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“chain of custody” is what makes science science

38698  + Chaerophyllum bulbosum | DE-0-BONN-38698 |
Index seminum  Deutschland, Rheinland-Pfalz, Rechtes Moselufer bei Neumagen-Dhron,
BG Bonn 2017 hoher gelegener Uferbereich, R. Wisskirchen, 38/16, 01.09.2016

Why herbarium specimens?

... herbarium
specimens (and
possibly genomic
P T DNA) are important
AlgEnaiE to track possible
hybridization or
effects of
domestication in
garden material

Caiphora
lateritia — wild

Caiphora
lateritia —
»garden type”
after ca. 140
years in
cultivation

(© Ackermann)
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“chain of custody” is what makes science science

M

. -~
- 34699-7-2013 ~ Gunneraceae

Gunnera
Umbelliferas 5 : A .' ",_’ : ;
Séseli nanum o P R v perpe

" "o A -
=Gaya pyrendica HBoiss. ' A L
Pyrenian 2

Sidafrika

10420-9-1990 | "
Hornungia

alpina

_SSP._auerswaldii (Willk.) 0. Appel
S

Brassicaceae

yn.: Pritzelago alpina SSp. auerswaldii
N-Spanien (Cordillera Cantébrical’

o

rP\_n-'



Which parts of the collection need to be documented?

=¥,

g S
)
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Which parts of the collection need

T - ¥ o - S _(‘ L :L—“ 1 : =

{

to be documented? Displayaceae

o P =

T = : ) = h
< a3 - - = d
. 3 Vo= B e X . “
& 3 ‘ -. % 7 ™ A
. N , - - > J I Y\ "
& R i e - ¥ X 3
1 - , N - o \
33 , » . - S
1 4 ] =il h v S
s - =N v ; u—-—-—’- ¥ fak ¥ ‘\“,
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Which parts of the collection need to be documented? E

atiaceae
y 5 1 Py ] 7

C

oy, | 4y Zing

A 5 % f"'
.. ...or may be an integral - albeit primarily ornamental - part of the collection ”} i

BG Pisa, Italy, 2018
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Which parts of the collection need to be documented? Educatiaceae

W

Taxodium distichum in Bonn BG — historical relevance, seeds sent from South Carolina by
an ex-student of Eduard Strasburger in the early 20th Century — role in education/outreach

o
N
o
N
=
c
@
£
—
o
o
=
c
o
m
O
m
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Which parts of the collection need to be documented?

Botanical gardens are institutions cultivating documented living collections in order
to fulfil functions in scientific research and teaching, education and species and
nature conservation. (Raver et al. 2000)

Teachiaceae )
Researchiaceae

-------
gn®® .

Conservaceae .-**" ~ g .
| ... Displayaceae

Detailed (incl. historical) information on a plant may play a crucial role in education.
Record keeping for plants exclusively for display seems of little relevance.
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The importance of record keeping in Botanical Gardens

Botanical gardens are institutions cultivating documented living collections in order to fulfil functions in
scientific research and teaching, education and species and nature conservation. (Rauer et al. 2000)

Detailed records of plant accessions is a key requirement for botanical gardens to fulfil their
defining missions in research, teaching, conservation and helpful in education and outreach.

Both reseach and conservation can only meaningfully be carried out with (fully) documented
collections (,,chain of custody®).

There is an added value for documented collections in teaching and outreach/education.

Increasingly, record keeping is becoming a key legal requirement for the scientific work with
or even possession of plants (e.g., CITES, Nagoya - chain of custody!).




Particular challenges in record keeping?

Exchange of plants and seeds is the single most
important source of new plants in German BGs

von privat
12% m Staat (z.B. Zoll)

m wild collected

),6% B Quelle unbekannt
s 1% @ andere

 commercial

5% r1%

W exchange
18%

58%

Can record keeping aid quality control?

Krebs et al. 2002: Samentausch von Botanischen
Garten [...]. Gartnerisch-Bot. Brief Nr. 149 (2002/4)
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Particular challenges in record keeping?

an accession should be subset of the genetic/phenotypic diversity of
a wild population of a single, defined species.

Pulmonaria spec. (Boraginaceae) — nearly all species

hybridize if cultivated side by side in the garden (here
Pulmonaria mollis, P. saccharata, P. obscura, P. vulgaris © Ackermann,
Mohr, Weigend)
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hybrid seeds

olhattig

geme  gegessen, !
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0
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von ca. 13 m.  Akzessignsnummer: 1895.9-184

Schuppenrinden-Hicko
Carya ovata (Mill.)K
aus den  Gstlichen

stammt

" Die Schuppenrinden-Hickor

possibly (only

trees —

&
(¢h)
(7))
(70}
o
- O
| =
. 2D
e
(O]
e
* @©
2
o
(@)
| &
| ©
@)
. O
| -
o
|-
O

©
S




Particular challenges in record keeping?

an accession should be subset of the genetic/phenotypic diversity of
a wild population (seedlings from wild collected Rhus copallinum)...
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Particular challenges in record keeping?

... but clonal propagation (cuttings, divisions) is common — esp. in
perennial herbs and shrubs -, accessions” may be represented by single genotypes
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Particular challenges in record keeping?

clonal propagation potentially
yhomogenizes” accessions - no
standard way for keeping track of this
in record keeping.

37237-8-2013 ® Polygonaceae
Eriogonum

ovalifolium
var. nivale (Canby) M.E.Jones

westliches gordameri ka



Particular challenges in record keeping?

yhomogenous” accessions may be self-sterile or even represent a single gender - all Laurus
nobilis in Bonn BG were male — until we sourced cuttings of a female clone

RN T TIT

T
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Conclusion — record keeping and collection quality
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Conclusion — record keeping and collection management
Record keeping
-access date and
modalities
-taxonomic identity

-exact source
-genetic characterization

accumulation versus collection — M. Weigend — Plant Records Conference
I ——






