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Accumulation versus 
collection 

– documentation makes a 
difference.
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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 Gärten 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 erfüllen - Rauer et al. 2000)
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Displayaceae

Teachiaceae

Conservaceae

Researchiaceae

Educatiaceae

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. (Rauer et al. 2000)

Should they all be “documented“? And if so, why? And how?
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Conservaceae
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ex situ‐conservation Arnica montana, Bonn BG 

Conservaceae
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ex situ‐conservation Arnica montana, Bonn 
BG

‐ conservation ofmarginal 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

Conservaceae
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Conservaceae
ex situ‐conservation website of Verband Botanischer 

Gärten – with detailed documentation of source 
material for conserved populations. 
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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

“chain of custody” makes conservation meaningful

ex situ‐conservation requires 
comprehensive documentation
and record keeping
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arbutin content of in different accessions of
bearberry (Arctostaphylos uva‐ursi)

source arbutin-gehalt 
(% dw) vitality

FRIESLAND 7,18 very good

FRIESLAND 8,23 very good

NATURWUCHS 9,19 moderate

FRIESLAND 9,25 good

RÜHLEMANNS 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 1e 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

Researchiaceae
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Problem: beschränkte Klarheit über Wirkungsweise (Sitosterin als „Leitsubstanz“)

„Hochleistungssorten“ bei Arzneipflanzen – Beispiel Urtica

Urtica dioica subsp. dioica var. hispida

Urtica dioica subsp. dioica var. pilosa

Urtica dioica subsp. subinermis

Researchiaceae Urtica dioica phytochemistry
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Urtica dioica phytochemistryResearchiaceae

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
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morifolia

Americans

dioica s.l.

cannabina

urens

pilulifera

Urtica phylogeny and systematics
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Sourcing Corylus for a phylogenetic project from living collections

Researchiaceae in Botanic Gardens – in real life



accumulation versus collection – M. Weigend – Plant Records Conference 

Sourcing Corylus for a phylogenetic project from living collections

Researchiaceae in Botanic Gardens – in real life

source of accession

dokumentierte
Wildherkunft

Kultivare

Undokumentiert oder nur
sekundäre QuellenGerman Gardens reported 219 

accessions

100 native (common) Corylus avellana
and its cultivars

191 undocumented (88 %)

12% documented & wild
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‐ 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

Convention on Biological Diversity & Nagoya Protocol

Implications of documentation for collection use 
in research

©  BGBM Berlin

© BGBM Berlin © Madeleine Price Ball Quelle: Wikimedia Commons
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Implications of documentation for collection use 
in research

source: official clearing house‐website of Nagoya Protocol, accessed 5.2.2019 (https://absch.cbd.int)

108 states are party (purple)
1 ratified, not yet party (orange)
94 not party (black)
Cut-off date 11.Oct.2014

Parties to the Nagoya-Protocol
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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

Implications of documentation for collection use 
in research

Crucial information: when and where (exactly) was the material sourced?
which additional rules apply (e.g., collection permit)?
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Katse Alpine Garden (Lesotho)

• 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

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

Implications of documentation for collection use 
in research

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

 characterizes legal framework 
(Research permissible? Which 
conditions attached?)
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Implications of documentation for collection use in research

Botanic Gardens Conservation International (BGCI): 
http://www.bgci.org/policy/ipen/ (all IPEN‐documents as download)
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Material brought into gardens is nearly never
„representative“ 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.

“chain of custody” retains crucial information

© mailorder.crug-farm.co.uk
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“chain of custody” is what makes science science
I ndex   seminum
BG  Bonn  2017

images and observational data

voucher for verification

=

living plant in collection

sequence data

genomic DNA

chemical profile

seed sample
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“chain of custody” is what makes science science
I ndex   seminum
BG  Bonn  2017

voucher for verification

=

seed sample

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

… herbarium
specimens (and 
possibly genomic
DNA) are also 
important to track 
possible 
hybridization or
effects of
domestication in 
garden material
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“chain of custody” is what makes science science
I ndex   seminum
BG  Bonn  2017

voucher for verification

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

Caiphora
lateritia – wild 
type from
Argentina

Caiphora
lateritia –

„garden type“  
after ca. 140 

years in 
cultivation

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

– documentation makes a 
difference.
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Which parts of the collection need to be documented?
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Accumulation versus 
collection 

– documentation makes a 
difference.

.. …may not be an integral part of collections („seasonal plantings“)
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DisplayaceaeWhich parts of the collection need to be documented?
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.. …or may be an integral - albeit primarily ornamental - part of the collection

Educatiaceae
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Which parts of the collection need to be documented?
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EducatiaceaeWhich parts of the collection need to be documented?

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
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Displayaceae

Teachiaceae

Conservaceae

Researchiaceae

Educatiaceae

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

Which parts of the collection need to be documented?

X
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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!).

The importance of record keeping in Botanical Gardens
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Exchange of plants and seeds is the single most
important source of new plants in German BGs

5% 1%
12%

6%

1%

18%
58%

von privat
Staat (z.B. Zoll)
Wildaufsammlung
Quelle unbekannt
andere
Kauf
Tausch

Krebs et al. 2002: Samentausch von Botanischen 
Gärten […]. Gärtnerisch‐Bot. Brief  Nr. 149 (2002/4)

Particular challenges in record keeping?

exchange

commercial

Can record keeping aid quality control?

wild collected
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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)

Particular challenges in record keeping?

an accession should be subset of the genetic/phenotypic diversity of
a wild population of a single, defined species.
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“chain of custody” is what makes science science

major problem: obligate outcrossers, esp. 
trees – possibly (only) hybrid seeds
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an accession should be subset of the genetic/phenotypic diversity of
a wild population (seedlings from wild collected Rhus copallinum)…

Particular challenges in record keeping?
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… but clonal propagation (cuttings, divisions) is common – esp. in 
perennial herbs and shrubs ‐ „accessions“ may be represented by single genotypes

Particular challenges in record keeping?
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clonal propagation potentially
„homogenizes“ accessions ‐ no
standard way for keeping track of this
in record keeping.

37237-A

37237-B
37237-C

Particular challenges in record keeping?
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„homogenous“ 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

Particular challenges in record keeping?
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record keeping

Conclusion – record keeping and collection quality

match with
garden mission

collection size

documentation of
legal framework

taxonomic
diversity

phylogenetic
diversity

genetic
integrity

genetic
diversity

horticultural
quality

horticultural
merit
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Record keeping
‐access date and 

modalities
‐taxonomic identity

‐exact source
‐genetic characterization

Conclusion – record keeping and collection management

How can we
track genetic

integrity of our
accessions?

How can we
increase collection
value to science?

How can record
keeping help with
mission match?

How can we
increase legal 

certainty for our
collections?

How can we
optimize

collection value
for

conservation?

How can we
track genetic

diversity of our
accessions?
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