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BRAHMS gathers and manages data and images from herbaria, botanical surveys, living 
collections, seed banks and literature for the widest possible range of curation and 
research projects. System development started in 1990 and is now driven by a global 
and diverse range of projects. An international advisory group was established in 1999. 
 
 

21st Century and Oxford Martin School 

BRAHMS is developed under the Plants for the 21st Century initiative at Plant Sciences 
in Oxford. A key P21C activity is to develop innovative ways to capture and process the 
large volumes of data needed to support plant systematics and understand and 
interpret plant diversity. The project is affiliated with the Oxford Martin School which 
has generously supported the development of the widely used online services. 

Flexibility 

Together with an efficient data and image capture module known as Rapid Data Entry, 
BRAHMS provides tools to query, report, map, analyse and publish data. Experienced 
users can add their own query scripts. Data structures can be extended, ensuring that 
project specific data are captured. The entire system is configurable with options to 
control which modules are activated and how they operate. 

The taxonomic framework 

While some projects only require a simple list of taxa, others assemble comprehensive 
nomenclature with synonymy, literature, descriptions, distribution details, 
conservation status and further facts as appropriate. Tools to assemble and format 
these names lie at the heart of BRAHMS reporting. Dynamic links to online resources 
such as JSTOR, the Plant List and GBIF assist with locating and verifying names. 

Promoting research in herbaria 

All categories of herbarium specimen (sheets, wood samples, DNA samples, spirit 
collections and others) can be catalogued, barcoded and imaged. While BRAHMS is 
used to generate the standard labels and lists, it also encourages herbaria to develop 
their data for research projects, for example, to build check lists, analyse diversity and 
study phenology and collecting patterns. Curation and research go hand in hand. 

Rapid Botanical Survey  

The survey module manages data from temporary and permanent plots which may be 
small, irregularly shaped survey sites or industrial scale forest grid blocks. The simplest 
samples may only register species presence. More complex surveys may include tree 
numbers with their provisional identification, diameter, height, stem form, field images, 
specimen vouchers and more, depending on the research objectives. Plot data, 
combined with other data stored in BRAHMS, can be used for diversity and bio-quality 
analysis.  

http://dps.plants.ox.ac.uk/bol/BRAHMS/Home/Advisory/
http://www.oxfordmartin.ox.ac.uk/


Seed banking 

The seed module, developed collaboratively with the Millennium Seed Bank at Kew, 
has broad curation and research applications for projects collecting, storing, testing 
and distributing seed. Seed accession and test data, related vouchers and images are 
all integrated and can be published online as with the MSB Data Warehouse: 
http://brahmsonline.kew.org/msbp. 

Living collections 

Developed initially with the Leiden and Oxford Botanic Gardens, and the Morton 
Arboretum, comprehensive facilities are provided to document and image plants, 
tracking material origin from the wild, garden exchanges and other sources. A history 
of management events including plant propagation, garden observations and standard 
inventory is maintained. 

Images and other media 

Images of specimens, living plants, illustrations, maps and other media such as PDF 
files can be linked to records throughout BRAHMS. The tools provided to rename and 
auto-link images to records based on image file names are life savers for larger 
projects. Many herbaria now use rapid imaging techniques for specimens and use the 
images as the basis for subsequent digitization.  

Mapping diversity  

BRAHMS databases are easily connected to online and desktop GIS including Google 
Earth and Maps, GeoCAT, ArcGIS and DIVA. Species distribution summaries and 
diversity indices can be calculated and mapped to regions or grid cells at different 
scales. By applying map style settings for symbols, colours, opacity and point size 
based on the values in one or more data fields, you can present your data innovatively.  

Get publishing 

For those producing revisions, monographs, flora accounts and checklists, tools are 
provided to assemble and format taxa, their associated descriptions and uses, selected 
references, specimens and related indexes. Text reporting delivers formatted outputs 
directly to word processors for final editing. 

Networks, security, portability 

A single installation of BRAHMS can be linked to different databases, each with 
simultaneous users. On networks, access and permissions are controlled by a 
designated system administrator. Data are easily transferred to other databases, for 
example PostgreSQL, to software packages for mapping and analysis and to data 
portals such as GBIF or BRAHMS online itself. 

Promoting projects online 

Many projects want to create their own web site to promote their institute or research, 
offering their data and images directly online. BRAHMS WebConnect provides the tools 
to design websites and to upload selected data and images to any server where 
BRAHMS online has been installed.  

 
 

http://brahmsonline.kew.org/msbp
http://www.hortusleiden.nl/
http://herbaria.plants.ox.ac.uk/bol/content/documentation/OPS2012_OBG.pdf
http://www.mortonarb.org/
http://www.mortonarb.org/
http://herbaria.plants.ox.ac.uk/bol/Content/Groups/brahms/Resources/EnteringDataFromImages.pdf
http://geocat.kew.org/
http://dps.plants.ox.ac.uk/bol/content/documentation/BRAHMSWebConnect.pdf
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PPRROOJJEECCTT  EEXXAAMMPPLLEESS   
 
 
BRAHMS is used by projects in over 60 countries worldwide, some based in the larger botanical institutes and gardens 
and others in small herbaria, university departments and field stations. As of 2014, the largest single databases 
operate in the Netherlands and South Africa. The country with the highest number of individual projects is Brazil. The 
News and Events page on the BRAHMS website reports on selected project activities. Some examples follow: 
 

The National Herbarium of the Netherlands 

The central botanical database of the Netherlands is the largest single 
BRAHMS installation to date. Managed by the Naturalis museum, their 
rapidly growing database has some 3.5 million imaged specimens and 
over 500,000 species and infra-specific taxa records. New BRAHMS 
features have been developed to optimize data and image capture 
using an ‘industrial scale’ specimen imaging system developed by the 
Dutch company Picturae. Each of their high specification Nikon 
cameras gathers data and images from about 10,000 specimens per 
day using a conveyor belt process. 

South Africa National Biodiversity Institute 

The South African National Biodiversity Institute (SANBI) moved their herbarium 
data into BRAHMS during 2012 and this system is now networked over terminal 
services linking herbaria in Pretoria, Cape Town and Durban. These data, together 
with those from other herbaria scattered across South Africa, will gradually be 
combined using an online portal, providing integrated access to the data for one of the world’s most diverse and 
exciting floras.  

e-Monograph of the Caricaceae 

Streamlining taxonomic work and encouraging researchers to database 
rather than use conventional word processing is a priority for the 
BRAHMS Project. The data are then available to generate multiple 
products, formatted as required for different journals and monograph 
series. They can also be published directly online inexpensively and 
updated dynamically. An example monograph published online in full is 
the Papaya family Caricaceae DOI: 10.1111/cla.12095. In addition to 
providing comprehensive and searchable specimen data and images, the 
site documents taxonomy, morphology, sexual systems, evolutionary 
relationships, distribution ranges and biogeography.  
 

An Atlas of the World’s conifers 

The Conifer Atlas, printed and published online 
from BRAHMS is the first ever atlas of all 615 
conifer species. The entire atlas dataset can be 
consulted and verified online and thus used for 
further research - an invaluable resource for 
anyone working on conifer systematics. As well as providing distribution maps for each species, the data provide 
comprehensive insight into the biogeography, diversity and conservation status of all species on all continents.  

http://dps.plants.ox.ac.uk/bol/BRAHMS/News/Index
https://picturae.com/uk/projects/250-cultural-heritage-institutions/2350-herbarium-digistreet
http://www.sanbi.org/
http://onlinelibrary.wiley.com/doi/10.1111/cla.12095/abstract
http://herbaria.plants.ox.ac.uk/bol/conifers


Cataloguing the Amazonian Brazil flora 

The herbarium at INPA in Manaus is the largest repository of plant 
collections from the Brazilian Amazon region. Data from all INPA 
specimens, over 260,000, mostly from the Western Amazon, have 
been added to BRAHMS together with over 500,000 images. All 
Amazonian herbaria store their data in BRAHMS, and these data are 
now being assembled to a central online service providing the most 
complete information store for taxonomic and floristic data on the 
Amazon flora. Immediate benefits include the ability to map species 
distribution, make preliminary checklists of selected areas, correct 
identifications of collections by comparing material duplicated to 
different herbaria, and identifying the many under-collected areas in 
the region. Many specialist sites dedicated to particular plant families, 
Amazon state, and flora projects are also under development.  

The Millennium Seed Bank Data Warehouse 

 
The Millennium Seed Bank Partnership is a global network of seed banks coordinated by RBG Kew. With some 120 
affiliated partners from 53 countries, the Partnership has a mandate to collect, store and make available 25% of the 
world’s seed bearing plants by 2020, targeting endangered, endemic and economically important species. After 

testing, collections are stored at -20C in large walk-in freezers. The collection, processing and test data are compiled 
in a BRAHMS database and subsequently uploaded to the MSBP Seed Bank Data Warehouse, an online portal using 
BRAHMS Online. This provides monitored access for MSBP Partners to the collections, associated data and imagery. 
The Data Warehouse is being developed with the broader perspective to improve access to indigenous seed supplied 
by smaller seed banks wishing to exchange or sell their seeds. 

TOPO - The Oxford Plant Observatory 

The Oxford Plant Observatory or TOPO is an ambitious 
site in development for plant biodiversity and 
conservation research linking research, educational and 
reference material for plants around the world. This site 
brings together all the elements of our online 
development work but adds one further critical feature – 
the ability to upload, view and zoom into data from 
botanical surveys. TOPO provides a framework to 
encourage users to put their own part of the botanical 

world ‘on the map’ by supplying images and verifiable data. The website has been primed with data from a small 
number of regions and the next phase is to encourage others to share their data with benefits to both themselves, the 
study of global biodiversity and to the public. A key feature of TOPO is the use of plant imagery to assist with plant 
identification – what do species look like in the wild, as herbarium specimens and in technical illustrations. And most 
importantly, where are they known to occur. TOPO also acts as a repository for survey data and check-lists of any size, 
from peer-reviewed sources. 
 
 

http://brahmsonline.kew.org/msbp
http://herbaria.plants.ox.ac.uk/bol/topo/

