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History of botanic garden science 

    Physic gardens, economic botany, taxonomy 



Unique scientific assets 



Relevance of plants to global issues 

Plant-based solutions are 
required to address all of the 
major environmental 
challenges: 

•  Food security 
•  Water scarcity 
•  Energy 
•  Human health 
•  Biodiversity conservation 
•  Climate change 



   A world that needs our help 



   A world that needs our help 

Humans have transformed 
>50% of the ice-free 
terrestrial landscape, mainly 
for agriculture and 
pastoralism 

Of the ice-free landscape, an 
estimated 83% has been 
directly influenced by human 
activities 

Transformed landscapes are 
the norm, and will increase as 
human populations increase. 

Ref: Hooke et al. (2012). Land transformation by humans: a review.  GSA Today, v. 22, no. 12, doi: 10.1130/
GSAT151A.1.  



Gap between research and practice 



Why don’t we do more? 

•  Competing priorities (visitors, education etc.) 
•  Science not seen as a priority 
•  Disconnected with research, teaching and practitioners 

(wouldn’t know where to start) 
•  Research narrowly focused 
•  Too much of a focus on high impact factor and citation indices 
•  Lack of time and resources 
•  Disinterested leadership 
•  Collections poorly curated 
•  Poor data 
•  Collections data not shared with third parties 



How can we do more, relevant science? 

•  Partner with other gardens (
http://www.bgci.org/joinin/partnerships/) with complementary 
research foci/interests 

•  Cross-reference collections (and interpretation) with curricula 
(university BGs in particular)  

•  Emphasise and build unique assets including multi-disciplinary 
strengths (e.g. skills, knowledge and data) 

•  Make your research into a unique selling point and fundamental 
to the visitor offer and identity of your garden (e.g. NBG Wales) 

•  Make collections data available online 



How can we do more, relevant science? 

Herbarium collections: historic ranges, ecology, economic 
botany, systematics, conservation assessments etc. 
Living collections: phenology, abiotic tolerance, pest & disease 
resistance/host, useful traits, reproductive strategies, 
symbionts, pollinators, dispersers, propagation, invasiveness, 
phytochemistry etc. 
Seed collections: Seed behaviour, traits, longevity, dormancy, 
germination & storage/conservation 
Xylarium collections: C-sequestration, REDD, REDD+, timber 
properties, ageing, historic climatic patterns, calorific value, 
phytochemistry etc. 
DNA collections: genomics, transcriptomics, proteomics etc. 



Examples of collections-based research 

Energy: 13th February 2018. Request from Professor Ian Thompson, 
University of Oxford, U.K. for Opuntia ficus indica and Euphorbia 
tirucalli for use as microbial feedstock for aerobic digestion generation 
of methane and other high value products. Material supplied by Kew 
and Oxford BG, U.K. 

Medicine: 23rd March 2018. Request from Dr Jan Hulscher, 
Paediatrician, Netherlands for Dysphania glomulifera to support 
research into biliary atresia. Seeds supplied by RBG Victoria seed 
bank, Australia. 

Taxonomy/phylogeny: 13 April 2018. Request from Dr Chris Thorogood 
and Dr Ori Fragman for Caralluma europaea from multiple regions. 
Material tracked down in 28 gardens. 



Why should we do this? 



Conclusions 
Plants are fundamental to solving the most important challenges 
facing humanity and human innovation, adaptation and 
resilience 



Conclusions: unique strengths 

Botanic gardens are uniquely 
placed to conserve, manage and 
use plant diversity. We can: 

•  Find plants using herbarium 
records 

•  Identify plants with our floras and 
expertise 

•  Conserve plants in seed banks, 
tissue culture, gardens and in 
situ. 

•  Grow and manage diverse 
species assemblages in diverse 
landscapes 

•  Carry out and support vital 
research on the conservation, 
management and use of plant 
diversity 



Conclusions: work together 
Maximise our potential through multidisciplinary approaches that 
make the most of our unique assets: collections, data and all of 
our skills 



Conclusions: work with others 
Get out from behind our walls (literal and intellectual) find new 
partners and share our data, knowledge and skills. 



Conclusions: relevance 

If you can’t demonstrate how your research 
helps us to better conserve, use or manage 

plant diversity then why are you doing it? 



Breakout exercise 

•  What collections data do you collect? 
•  What additional collections data could we 

routinely collect? 
•  How would we share that data? 
•  Who would use it, and for what purposes? 

•  Which data should we collect and share as a 
priority? 



Our Mission is to mobilise botanic gardens and engage partners in securing plant 
diversity for the well-being of people and the planet 

Connecting People   •   Sharing Knowledge   •   Saving Plants 

Descanso House, 199 Kew Road, Richmond, Surrey, TW9 3BW, UK 
www.bgci.org 

  @bgci 


