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Conservation Informatics 

 conservation informatics 

● Google 7 260 results 

 

 conservation biology 

● Google ± 7 120 000 results 

 biodiversity informatics 

● Google ± 159 000 results 

 



Conservation Informatics 



Conservation Informatics 

 outline presentation 

● ex situ PGR (as reference) 

● in situ crop wild relatives 

● in situ landraces and traditional cultivars 

● PGR documentation landscape 

● tasks and processes involved in conservation and use 

● IT tools to support these tasks and processes 

● linking systems 

● conclusions 



Conservation Informatics 

 ex situ PGR documentation landscape 



Conservation Informatics 

 ex situ PGR documentation landscape 

● data sources & PGR management 
● genebanks, botanical gardens, NGO’s 

● first level aggregation 
● EURISCO National Inventories  

● higher level aggregation 
● EURISCO, Genesys 

● result 
● centrally accessible overview of conserved PGR 

● issues 
● data quality, data management / analysis, access to 

material, characterisation and evaluation data, ITPGRFA-
Art.17, ~omics data 



Centre for Genetic Resources, the Netherlands 

Source: Begemann 2014 
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Conservation Informatics 

 PGR documentation landscape 

● in situ crop wild relatives 

● many actors/initiatives 

● levels of government, private landowners, nature organisation  

● PGR-Forum, AEGRO, PGR Secure, Bioversity’s CWR portal & 

descriptor list, CWR Markup Language, Global Crop Diversity 

Trust's Harlan and de Wet CWR inventory, GRIN Taxonomy CWR, 

national CWR sites/inventories/portals 

● Crop Wild Relative Information System (CWRIS) 

● list of CWR species x country + some taxonomic info 

● accessible data is still very scarce and scattered 





Conservation Informatics 

 in situ crop wild relatives 

● National CWR Conservation planning 
Maxted N, Magos Brehm J and Kell S (2013) Resource book for preparation of national 

conservation plans for crop wild relatives and landraces 

● preparation of a national CWR checklist 

● prioritization of national CWR 

● eco-geographic diversity analysis of priority CWR 

● threat assessment of priority CWR 

● gap analysis                                                             

● formulation of the National management plan 

● monitoring of conservation status 

● promotion of the use of CWR 



Conservation Informatics 

 in situ crop wild relatives 

● National CWR Conservation planning 
Maxted N, Magos Brehm J and Kell S (2013) Resource book for preparation of national 

conservation plans for crop wild relatives and landraces 

● determination which CWR to conserve 

● determination conservation status / threat 

● organise conservation (incl. monitoring) 

● facilitate use 

 



Conservation Informatics 

 National CWR Conservation planning 

● determination which CWR to conserve 

● preparation of a national CWR checklist 
 

● selection of crops 

● importance 

● national (economic)/ global (nutritional) 

● breeding activity  

● crop checklist: Mansfeld's World Database of Agriculture and 

Horticultural Crops 

● 6,100 crop species – no forestry and ornamental crops – no 

indication of importance 

● on-line searchable – not down-loadable 

 



Conservation Informatics 

 National CWR Conservation planning 

● determination which CWR to conserve 

● preparation of a national CWR checklist 
 

● identification of related relatives 

● often genepools are unknown – taxonomic group is alternative 

● often data is lacking in inventory 

● CWR checklist: Harlan and de Wet CWR Inventory 

● 1400 taxa in 92 genera – most important – far from complete 

● on-line searchable – not down-loadable (but requestable) 

 



Conservation Informatics 

 National CWR Conservation planning 

● determination conservation status / threat 

● focus attention on CWR that need attention 

 

● geographical occurrence and trends 

● distribution atlas 

● protected areas 

● look into the future 

● species niche modelling & climate change models 

● ex situ conservation status 

● EURISCO / Genesys 

● quality of conservation is issue 

 

 

 



Conservation Informatics 

 National CWR Conservation planning 

● organise conservation (incl. monitoring) 

● what is happening to the protected material? 

 

● ex situ backup (when possible) 

● monitoring regular part of genebank management 

● is the ex situ system up to the job? 

● in situ conservation (when possible) 

● monitoring via regular inventories – hope it is still there! 

 

 

 



Conservation Informatics 

 National CWR Conservation planning 

● facilitate use 

● where can the user find material and traits for use? 

 

● protected CWR populations can soon be entered in EURISCO 

● genomics might offer options to better ‘mine the gold’ 

● classical breeding only used qualitative genes from GP1b & GP2 

● comparative genomics and reverse genetics could offer help 

● biotechnologies might offer options to better ‘use the gold’ 

● society is not convinced 

 

 



Conservation Informatics 

 National CWR Conservation planning 

● IT resources needed 

● data sets 

● crop checklist with socio/economic indicators 

● CWR checklist with information about relatedness 

● taxonomic synonymy checklist (GRIN Taxonomy) 

● plant species distribution atlases 

● protected area atlases 

 

● all of these digital & downloadable/machine-readable & useable 

(IP) 

 

 



Conservation Informatics 

 National CWR Conservation planning 

● IT resources needed 

● tools 

● species niche modelling tools with climate change scenario’s 

● clean occurrence data (GBIF) 

● on-line accessible easy to run software 

● geo-referencing tools 

● CWR management tools – integration of data sources 

● platform 

● authoritative portal with high value information, tools & datasets 

● much is available already, but needs to be reviewed and 

reorganised 

 

 



Conservation Informatics 

 in situ crop wild relatives 

● alternative / complementary approach for priority CWR 

● identification ‘genetic reserves’ for specific populations 

● with proper description, incl. ‘maintaining institute’ 

● report the CWR population to EURISCO National Inventory 

Focal Point 

● in situ maintained CWR accessions included in EURISCO 

● in situ maintenance is added as PGR management method 

 

● these populations are part of the ‘National PGR Collection’ 



Conservation Informatics 

 PGR documentation landscape 

● in situ on-farm diversity 

● local approaches / very many actors 

● ECPGR descriptor list developed 

● Descriptors for web-enabled national in situ landrace inventories 

(2012) Negri V, Maxted N, Torricelli R, Heinonen M,  Vetelainen 

M and Dias S 

● monitoring tool: which farmer grows what landrace and why 

● no data compilation or sharing 



Conservation Informatics 

 in situ landraces and traditional cultivars  

● the ECPGR concept for in situ (on-farm) conservation in 

Europe 
Negri V, Freudenthaler P, Gasi F, Goldringer I, Mendes Moreira P, Strãjeru S, Tan A, Veteläinen 

M, Vögel R, Weibull J and Maxted N (draft circulated to NC’s) 

● bottom-up additive strategy 

● creation official National Inventories based on occurrence data 

● top-down strategy 

● create National Inventories on the basis of bibliographic and 

database information 

 



Conservation Informatics 

 ECPGR concept for in situ (on-farm) conservation 

● relies on on-farm conservation with ex situ back up 

●  dynamic nature makes conservation difficult to manage 

● ‘... both the bottom up and the top down strategies would 

require a periodic reworking because in situ (on-farm) 

inventories deal with very dynamic situations (growers come 

and go, new variable population arise meanwhile, so that 

situations can change rapidly) ...’ 



Conservation Informatics 

 ECPGR concept for in situ (on-farm) conservation 

● relies on on-farm conservation with ex situ back up 

● ‘snapshot’ from a farm can be made using descriptor list 

● easy to combine in database 

● databases can be combined in National Inventory 

● ‘monitor’ is needed for conservation purposes 

● big challenge due to dynamic nature 

 

● exception: perennial species 

● fruit trees, grasses, etc. 

 

 

 



Conservation Informatics 

 ECPGR concept for in situ (on-farm) conservation 

● alternative top-down approach (proposed in the 

Netherlands) 

● create ‘orange’ lists with landraces and old varieties 

● so far 4661 records 

● sources: variety catalogues, grey and scientific literature 

● data: name, synonyms, origin year, ancestors, source 

record, availability 

● conservation in ex situ collections where needed (and still 

available) 

● make ex situ conserved material available to general public 

● with appealing information 

 

 



Conservation Informatics 

 ECPGR concept for in situ (on-farm) conservation 

● IT resources needed 

● occurrence based monitoring 

● no extra tools needed 

● low feasibility 

● ‘variety based’ inventory & ex situ back-up/reintroduction 

● data on landraces and old varieties 

● past existence 

● conservation: basic passport data 

● awareness raising: anecdotal information 

 

 

 



Conservation Informatics 

 ECPGR concept for in situ (on-farm) conservation 

● front page from the brochure about the ‘oranje lijst’ 

 



Conservation Informatics 

 ECPGR concept for in situ (on-farm) conservation 

● 2 pages from the brochure about the ‘oranje lijst’ 

 



Conservation Informatics 

 linking the systems 

● tools for keeping systems to-be-developed inter-operable 

● standard vocabulary & ontologies 

● descriptor lists 

● Darwin Core & Access to Biological Collections Data (ABCD) 

● Crop Ontology 

● developing web-services tools 

● GBIF Internet Publishing Toolkit 

 

 

 

 



Conservation Informatics 

 conclusions 

 

 

 

 



Conservation Informatics 

 conclusions 

● IT situation is very different for ex situ, in situ CWR and 

in situ on farm community 

● for in situ CWR, occurrence based approaches can be 

followed 

● several IT tools and data sources could be (further) 

developed 

● for in situ on farm occurrence based inventories generally 

are not feasible due to dynamic nature 

● alternative approaches based on inventories of varieties / 

landraces can be considered 

● connectivity is not an issue provided standards are used 

 

 

 

 

 


