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Introduction: 

 Climate change and anthropogenic drivers are widely considered as the most important 

threats to biodiversity (1). Meta-analysis on 97 studies showed that by 2°C increase of global 

temperature mean, species richness will be decreased by 14 percent and on average 35% of 

suitable niches will be lost  (2). Based on available data, the extinction of seed plants are faster 

than normal rate for other organisms (3). Due to incomplete information for plants at the 

global scales (5), it is expected that the list of threatened plant species are much more than 

the published red list of International Union for Conservation (IUCN) (3, 4). Fortunately, 

development in information technology and emergence of cyber-infrastructures helped 

biodiversity documentation improvement and provided an opportunity for plant scientists to 

digitize herbarium collections with high resolutions (6,7). It is obvious that primary 

biodiversity data is crucial for ecosystem conservation (8,9). Therefore, in plant sciences, 

herbarium vouchers digitalization generated considerable interests in terms of conservation 

programs (10). The bio-geographical information on herbarium sheets  along with 

environmental variables can be used in forecasting future climate changes employing niche 

model maps (11). Digitized herbarium sheets also provide information about plant’s 

phenology (flower absent-present or leaf- out). Phenological data are  good indicators of 

species response to environmental changes for prediction of future species distribution in a 

specific region (12). Therefore, robust and accessible information on herbarium specimens as 

a primary data is crucial for future research of management and conservation of natural 

resources. 

 Over the past decades, there has been enormous progress in herbarium vouchers 



digitalization and some herbaria have completed it for all their own specimens, but this is not 

true for all herbaria especially in developing countries, where in most cases nothing has been 

done. For example, more than 80,000 preserved herbarium specimens have been recorded 

for Iran in Global Biodiversity information Facility (GBIF), but all the records were published 

by none Iranian herbaria like Royal Botanical Gardens, Kew and the New York Botanical 

Garden Herbaria. 

Iran is a big country in the southwest of Asia and harbors 8000 plant species with 

approximately 2400 endemic species (13). There are 46 indexed herbaria for Iran physically 

keeping herbarium specimens (http://sweetgum.nybg.org/science/ih/). However, these 

herbarium sheets are not digitized based on standard workflows and subsequently are not 

interconnected to other databases. 

 It is conceivable that local herbaria are more helpful in providing insight into ecological data 

for the given region chiefly, due to doing regular field excursions and mainly focusing just on 

local biodiversity. Cumulative data integration of  local herbaria with data from larger 

databases is crucial to make an accurate estimation of endangered plants . 

Iranian Biological Resource Center (IBRC) was founded in 2008 as a national institute with 

the main policy in following standard procedures of germplasm collection and preserving 

these biological materials under optimal conditions .The herbarium includes at least 10000 

identified herbarium sheets belonging to 600 genera. Around 20% of identified species are 

from endemic elements reported for flora of Iran. In this collection, there are also 

noticeable representative numbers of petaloid monocots genera like Allium L., Tulip L., 

Crocus L. and Iris L. worth to mention that the holotype specimens of the 7 newly described 

species from the genera Allium and Crocus are kept in this herbarium.   

We believe that digitizing this valuable collection will provide fast, accurate and easy access 

of specimens to anyone in the world who is interested in Iranian flora. This opportunity 

provides us great collaboration with other scientists to address key questions about the 

regional shifts of these species in Iran. By answering these questions, we can accurately 

pinpoint hotspot areas. IBRC digitization with the purpose of conservation is promising for 

other Iranian herbaria to share their collection data simply via Internet. 

Material and Methods: 

http://sweetgum.nybg.org/science/ih/


We already had an unsatisfied attempt to digitize our specimens with Plustek optic pro A311 

scanner and the results were deposited here in Internet 

(http://ibrc.ir/index.aspx?&siteid=1&pageid=466&siteid=1). There were many technical and 

instrumental shortages to improve quality of digital images. We put the project away after 

frustrating tries to remove hurdles. We are preparing this application very hopeful to lead 

results to tackle the previous problems. If this project is funded, we can buy a Canon camera 

“EOS 90D” and its accessories to establish a standard system of digitalization along with 

connection to other database like gbif. Our main goal is providing high quality digital images 

of at least 10000 herbarium vouchers keeping in IBRC herbarium during one year, just after 

receiving the grant we are trying for. In below the workflow depicting steps to reach our 

purposes is presented. 

 

 

Fig. 1: Summary of the IBRC herbarium digitization workflow 
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