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Herbaria remain the primary means of documenting plant life on earth, and the number of herbaria worldwide and the

number of specimens they hold continues to grow. Digitization of herbarium specimens, though far from complete, has

increased the discoverability of herbarium holdings and has increased the range of studies from which data from

herbarium specimens can be used. The rather large number of herbaria about which no current information is available is

a source of concern, as is herbarium consolidation and removal of herbaria to offsite storage facilities. Partnerships are

key to the future health of herbaria. 
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1. Introduction

An invention of Renaissance Europe, the herbarium has endured for five centuries as the primary means of documenting

plant life and has spread to all corners of the earth. The most objective source of information on the current state of the

world’s herbarium is Index Herbariorum , which compiles information, provided by herbaria themselves, about the

location, holdings and staff for each herbarium that chooses to register itself in the index. In this text, the term “herbarium”

includes collections of fungi, which are sometimes referred to as fungaria, as well as algae, bryophytes, and lichens.

Although Index Herbariorum began in the 1930s, a snapshot of the data has only been captured on an annual basis since

2016. According to the most recent annual report , as of 31 December 2022 there are 3567 active herbaria in the world,

containing 396,746,986 specimens. Associated with the world’s herbaria are 13,717 staff members and associates. Ninety

three percent of the world’s countries have at least one herbarium. Since 2016, the number of registered herbaria has

increased by 605, and 92 herbaria have been reported as inactive. During this period, the number of specimens reported

by the world’s herbaria has increased by more than 15 million specimens and the number of associated staff by

approximately 2100.

2. The Current State of the World’s Herbaria

Positive trends for herbaria

Beginning in the 1990s, but increasing in intensity from about 2010 until today, herbarium specimen digitization has

provided one of the most significant advances in the history of herbaria . Although digitization originally referred only

to the transcription of specimen label data into a structured database, now digitization routinely involves capturing a digital

image of the specimen as well, a procedure for which, due to their flat shape, herbarium specimens are particularly well

suited.

Digitized herbarium specimen data are aggregated and shared through several data portals. These portals may be

international, such as the Global Biodiversity Information Facility [GBIF] or iDigBio data portals ; geographically based,

such as those for herbarium specimens from Australia , Brazil , China  Colombia  and Mexico ; or taxon-

based portals for fungi , ferns and related groups , and fungi . Often, datasets in the “specialty” portals are also

served to GBIF and iDigBio. The number of herbarium specimens available online through GBIF as of 14 November 2023

is 231,562,216, constituting 58% of the specimen total reported in Index Herbariorum.

Digitization and the open sharing of data on worldwide data portals has made it possible for herbaria to greatly extend

their reach, and it has been an especially important way for researchers in formerly colonized countries to gain access to

specimens that were collected during colonial-era expeditions . The new research uses of herbarium specimens to gain

a deeper understanding of plant biodiversity are ably summarized by several authors . Herbarium specimen

data have helped to identify the species most at risk of extinction , why species become invasive , and how

relationships between plants and the animals that pollinate and predate them have changed over time and may change in
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the future . Curricula and lesson plans compiled through projects such as Biodiversity Literacy for Undergraduate

Education  demonstrate how digitized herbarium specimens can be used to teach data literacy.

Negative trends for herbaria

Despite the success of herbarium digitization, the perception remains that the herbarium enterprise is in peril, as posited

in articles such as that of Deng . The herbarium decline cited in this article was evidenced by several highly publicized

herbarium closures in the U.S., i.e., the University of Missouri at Columbia and the Brooklyn Botanical Garden in New

York City in 2015 , and the University of Louisiana at Monroe in 2017 . In all these cases, other herbaria absorbed

the specimens from those that closed, so there was no loss of specimens.

Although worldwide decline in herbaria is not supported by a decrease in the number of active herbaria, there are many

herbaria for which we have no recent data. Despite repeated efforts to encourage them to do so, nearly 800 herbaria have

not updated their contact or other information for Index Herbariorum in more than 15 years. It is possible that some of

these herbaria no longer exist, or have no one actively managing the collection, and thus the collections they hold

(approximately 25 million specimens in total) may be lost or in peril. 

In recent years, several prominent institutions have made the decision to move their herbarium from a location central to

their administrative functions to a more remote location. The University of Michigan Herbarium (Index Herbariorum code

MICH) was moved from the central campus to a location seven km from central campus in 2002. In 2022, the Sydney

Botanic Gardens herbarium (NSW) was moved from the main grounds of the Royal Botanic Gardens Sydney near Sydney

Harbor to Mt. Annan, New South Wales, 59 km away. In 2023, the Royal Botanic Gardens, Kew, announced plans to

move the herbarium (K), the second largest in the world, to a new facility at the Thames Valley Science Park in Reading,

approximately 57 km from the Botanic Gardens’ main grounds in Richmond. In the case of MICH and NSW, the new

quarters provided ample well-configured space for maintaining current herbarium functions, allowing for the possibility of

expansion of those functions. Plans announced for the new Kew herbarium facility suggest that the new facility would

likewise be designed to enhance and expand current herbarium functions . However, relocating a collection from a

prominent location within an institution to a remote one causes fear that the herbarium will become marginalized

administratively (especially budgetarily) as well as physically. Removing the herbarium from the center of the institution is

seen as symbolic of a belief by the institution’s leadership that herbarium is not central to the institution’s mission. Such a

move may also complicate work travel for staff and in-person visits to the collection . However, in many cases, the

herbarium’s facilities may be significantly upgraded through the move and the institution can point to the major new

financial investment for the new facility as a commitment to the value of the collection rather than an indication of

marginalization. Given that most of these relocations are relatively recent (or in the case of Kew, only planned), it is not

possible yet to make any objective measure of impact of relocation on the ability of the herbarium to fulfill its mission.

Challenges facing herbaria in the 21st century

Herbaria hold data that are key to understanding how earth’s vegetation has changed over time, and how it may change

in the future, an issue of critical importance for everyone on the planet. Given the urgency of these issues, it can be

argued that herbaria have never been more relevant for humanity. Whether or not the herbarium enterprise will grow and

flourish over the next century or be increasingly marginalized from mainstream science will depend on how active a role

those responsible for the care of the world’s herbaria are willing to play in demonstrating that relevance. The conundrum

of how to take on additional roles at a time when some herbaria resources are in decline and existing staff are already

stretched to the limit may be solved, at least in part, by the creation of new partnerships or reimaging of existing ones, and

perhaps adjusting priorities and former measures of success.
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