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Abstract: The analysis of material from the herbarium collection of Otto Blau (SARA) collected in Bosnia and Herze-

govina confirmed the presence of 41 endemic species, 33 of which have a defined conservation status in the Federa-

tion of Bosnia and Herzegovina and 6 taxa are listed in the European Red List of endangered species.

According to the guidelines and criteria of the International Union for Conservation of Nature, a total of 99 species 

and subspecies of different conservation statuses have been identified at the local and 274 taxa at the European level.
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INTRODUCTION

During his diplomatic stay (1861-1872), Dr. Otto Blau trav-
eled through the mountains and canyons of Bosnia and Her-
zegovina and collected extremely valuable plant material 
from which he made a botanical collection. He entrusted the 
taxonomic and systematic processing of the material to one 
of the eminent botanists of the time, Paul Friedrich Ascher-
son, who raised the amateur collection to the level of scien-
tific, and this data was partly used for creating floristic works 
(Ascherson & Kanitz, 1877; Blau, 1887; Beck, 1903-1927; Beck 
& Maly, 1950; Beck et al., 1967, 1974, 1983), monographs 
(Šilić, 1979), Red Lists of Flora of Bosnia and Herzegovina 
(Šilić, 1992-1996; Đug et al., 2013), etc.

Small and unique herbarium collections owned by the 
National Museum of BiH are a valuable source of information 
for interdisciplinary research aimed at extending knowledge 
about taxonomy, phytogeography, ecology, evolution, and 
biodiversity of the flora of Bosnia and Herzegovina.

The data from old herbarium collections is often consid-
ered dubious or inaccurate, but it is often taken as relevant to 
the species distribution, especially when determining one of 
the endangered categories, which in that case has only rela-
tive significance.

Given that complete data on the contents of Blau’s herbar-
ium has not been cited previously, this paper should point to 
the findings on endemic and endangered plant species and 
their distribution in Bosnia and Herzegovina and provide an 
opportunity to verify or confirm the long-established sites for 
future floristic research.

MATERIALS AND METHODS

The data used in this paper is taken from the original collec-
tion of Otto Blau and the accompanying catalog which is de-
posited in the Herbarium of the National Museum of Bosnia 
and Herzegovina (SARA).

The collection contains 2503 inventory units (B&H, Mon-
tenegro) which were collected in the 1868-1872 period. The 
analysis included 1404 species and lower systematic catego-
ries of Pteridophyta and Spermatophyta from the territory of 
Bosnia and Herzegovina (Lagumdžija, 2020).

The classification sequence of taxa in the paper is consis-
tent with the Flora Europaea (Tutin et al., I-V, 1964-1980). The 
systematic status and scientific names of the species have 
been revised according to Euro+Med (2006) and The Plant List.

The endemic character and general distribution range 
were determined according to the available literature sources 
(Bjelčić and Šilić, 1971; Šilić et al., 1986; Bjelčić, 1987; Šilić, 1990, 
2002; Šilić and Abadžić, 1991; Stevanović et al., 2003, Redžić et 
al., 2008; Šoljan et al., 2009, 2014b; Stupar et al., 2011; Mišić & 
Šoljan, 2014; Šoljan et al., 2014a; Lubarda et al., 2014; Bjelčić & 
Šoljan, 2015; Šilić and Šoljan, 2018).

An overview of rare and endangered species with IUCN 
categorization is given according to the current Red List of 
wild species and subspecies of plants, animals and fungi of 
the Federation of Bosnia and Herzegovina (the Official Ga-
zette of the Federation of BiH, 7/14) with abbreviations: EX 
(Extinct), EW (Extinct in The Wild), CR (Critically Endangered), 
VU (Vulnerable), NT (Near Threatened), LC (Least Concern), 
DD (Data Deficient) and NE (Not Evaluated). This information 
is accompanied by the current status for Europe according to 
the IUCN Red List (IUCN 2021) with categories: EX (Extinct), 
EW (Extinct in The Wild), RE (Regionally Extinct), CR (Critical-
ly Endangered), EN (Endangered), VU (Vulnerable), NT (Near 
Threatened), LC (Least Concern), DD (Data Deficient), NA (Not 
Applicable) and NE (Not Evaluated).

RESULTS AND DISCUSSION

The taxonomic and chorological analysis of Otto Blau’s collec-
tion showed that it contains 348 species and subspecies from 
the territory of Bosnia and Herzegovina. Some of them, in ad-
dition to endemic status, also belong to one of the threatened 
categories (Tab. 1).

Out of 450 officially recognized endemic plant species 
of the vascular flora of Bosnia and Herzegovina (Redžić et al., 
2008), Blau’s collection contains stenoendemic taxa (Alyssum 
moellendorfianum Asch. Ex Beck; Melampyrum trichocalyci-
num Vandas; Campanula hofmannii (Pant.) Greuter & Burdet; 
Edraianthus niveus Beck) and 37 endemic species of different 
ranges of distribution:

•	 Trans-regional endemics (TRE) - 16 (Stevanović et al., 
2003);

•	 Regional endemics (RE) – 17 (Stevanović et al., 2003);
•	 Balkan-Apennine endemics – 2;
•	 Alpine-Dinaric endemics – 1;
•	 Dinaric-Apennine endemics – 1.
Of the total number of listed endemic taxa of the Blau’s 

collection (41), 33 were assessed as threatened in Bosnia and 
Herzegovina (the Official Gazette of the Federation of BiH, 
7/14): CR (Critically Endangered) - 1, EN (Endangered) - 8, VU 
(Vulnerable) – 11, NT (Near Threatened) – 4, LC (Least Con-
cern) – 7, DD (Data Deficient) – 2 (Fig. 1).  

Six endemic species of Bosnia and Herzegovina are list-
ed in the international Red List of threatened species: Near 
Threatened (NT) - 1 and Least Concern (LC) - 5 taxa.

Endemic species, such as Cerastium malyi (Georgiev) 
Niketić, Drypis spinosa L., Clinopodium thymifolium (Scop.) 
Kuntze, Thymus praecox subsp. jankae (Čelak.) Jalas Helic-
totrichon blavii (Asch. & Janka) C. E. Hubb., Digitalis laevigata 
Walds. & Kit. and Saxifraga blavii (Engl.) Beck were not listed as 
threatened taxa in the Red lists.

The analysis of the total number of species and lower sys-
tematic categories in the collection of Otto Blau originating 
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from Bosnia and Herzegovina (1404) confirmed that a total of 
341 taxa have conservation status: 

•	 99 (30%) taxa are included in the Red List of FBiH (CR 
– 7 species, EN – 21 species, VU – 35 species, NT – 13 
species, LC – 16 species, DD - 7 species) (Fig. 2); 

•	 274 (80%) taxa are included in the European Red List 
(VU - 1 species, NT – 7 species, LC - 259 species, DD 
- 7 species;

•	 35 (10%) taxa were included in both lists (Fig. 2).

CONCLUSION

The review of literature sources and their comparison with 
the original collection material confirmed the floristic value of 
Blau’s herbarium on the basis of the following:

•	 of the total number of species and subspecies (1404) 
of the Herbarium Blavianum collection originating 
from Bosnia and Herzegovina, 2.9% are endemics 
mostly of trans-regional (TRE), regional (RE), and lo-
cal (LE) distributions; 

•	 of the 41 registered endemic species, 33 have a de-
fined conservation status in the Federation of Bos-
nia and Herzegovina, while 6 taxa are included in 
the European Red List: Chouardia litardierei (Breistr.) 
Speta - Near Threatened (NT), Silene sendtneri Boiss., 
Petteria ramentacea (Sieber) C. Presl, Stachys anisoch-
ila Vis. & Panč., Tanacetum cinerariifolium (Trevir.) Sch. 
Bip., Lactuca pancicii (Vis.) N. Kilian & Greuter – Last 
Concern (LC);

•	 of the total number of endemic species if the Blau’s 
collection, 20 are at risk of extinction (CR, EN, VU);

•	 the endangered part of the collection is represented 
by 341 species, of which 30% are included in the Red 
List of the Federation of BiH, 80% in the European 
Red List and 10% in both lists;

•	 taxonomic revision indicated numerous changes in 
the status of species at the family and genus level.

REFERENCES

Ascherson, P. & Kanitz, A. 1877. Cormophytorum et Anthophytorum 
Serbiae, Bosniae, Hercegovinae, Montis Scodri, Albaniae: 
5-108, Claudiopoli.

Beck, G. 1903-1927. Flora Bosne i Hercegovine i novopazarskog sandža-
ka, 1- 3.. Sarajevo - Beograd.

Beck, G. 1917. Flora Bosne, Hercegovine i Novopazarskog Sandžaka. 
Pteridophyta. Separatni otisak iz GZMBIH: 1-26.

Beck, G., Maly, K. 1950. Flora Bosne i Hercegovine, Sympetalae 1: 1-72. 
Sarajevo.

Beck, G., Maly, K. & Bjelčić, Ž. 1967. Flora Bosne i Hercegovine, Sym-
petalae 2: 1-110. Sarajevo. 

Beck ,G., Maly, K. & Bjelčić, Ž. 1974. Flora Bosne i Hercegovine, Sym-
petalae 3: 1- 83. Sarajevo.

Beck, G., Maly ,K. & Bjelčić, Ž. 1983. Flora Bosne i Hercegovine, Sym-
petalae 4: 1-188.Sarajevo.

Bjelčić, Ž. 1987. Endemi u biljnom svijetu Bosne i Hercegovine i prob-
lemi zaštite. ANU BiH Sarajevo. Posebna izdanja 83, Odjel-
jenje prirodnih i matematičkih nauka 14: 95 - 102.

Bjelčić, Ž. & Šilić, Č. 1971. Karakteristične cvijetnice za hercegovački en-
demni centar planina Prenj, Čvrsnica i Čabulja. Glasnik Ze-
maljskog muzeja Bosne i Hercegovine 10: 39 –57. Sarajevo.

Bjelčić, Ž. & Šoljan, D. 2015. Index Florae Bosnae et Hercegovinae (Part 
2). GZM (PN) NS 35: 65 – 76. 

Blau, O. 1877. Reisen in Bosnien und der Herzegowina: Topographische 
und pflanzengeographische Aufzeichnungen [ PDF]. 

Crvena lista divljih vrsta i podvrsta biljaka, životinja i gljiva, 2014. 
Službene novine Federacije BiH, 7/14.

Domac, R. 2002. Flora Hrvatske. Školska knjiga. II. izdanje. 22 - 504. Za-
greb.

Đug, S., Muratović, E., Drešković, N., Boškailo, A. & Dudević, S. 2013. 
Crvena lista flore Federacije Bosne i Hercegovine, Knjiga 2. 
Federalno ministarstvo okoliša i turizma.

Euro+Med, 2006: Euro+Med PlantBase - the information resource for 
Euro-Mediterranean plant diversity. Downloaded from 
http://ww2.bgbm.org/EuroPlusMed/ 

Fiala, F. 1889. O endemičnim biljkama u okupiranim zemljama. GZM-
BiH, knjiga IV, God. I: 116-119. Sarajevo.

Hegi, G. 1909. Illustrierte Flora von Mittel-Europa, Band I. München.

IUCN, 2021.  The IUCN Red List of Threatened Species. Version 2021-2. 
Downloaded from https://www.iucnredlist.org

Lagumdžija, E. 2020. A review of doublet collection of Otto Blau’s her-
barium (SARA). GZM (PN) NS 38 (2018/2019.): 29 - 36. 

Lubarda, B., Stupar, V., Milanović, Đ. & Stevanović, V. 2014. Chorologi-
cal characterization and distribution of the Balcan endem-
ic vascular flora in Bosnia and Herzegovina. Botanica Ser-
bica. 38 (1): 167–184.

Figure 2. IUCN Threatened status of species from Blau’s collection according 
to the Red List of FB&H 

Figure 1. IUCN Threatened status of endemic species in Blau’s herbarium 
according to the Red List of FB&H



ENDEMIC AND ENDANGERED PLANT TAXA IN THE COLLECTION OF OTTO BLAU

GZM (PN) NS 39 | 91

Maly, K. 1903: Beiträge zur Kenntnis der Flora Bosniens und der Her-
zegowina. Zoologisch-Botanische Gesellschaft in Wien 54: 
165-309.

Maly, K. 1908: Prilozi za floru Bosne i Hercegovine 1. GZM, 20: 555-568. 
Sarajevo.

Maly, K. 1910: Prilozi za floru Bosne i Hercegovine 2. GZM, 22: 685-694. 
Sarajevo.

Maly, K. 1912: Prilozi za floru Bosne i Hercegovine 3. GZM, 24: 587-596. 
Sarajevo.

Maly, K. 1917: Prilozi za floru Bosne i Hercegovine 4. GZM, 29: 115-116. 
Sarajevo.

Maly, K. 1919. Prilozi za floru Bosne i Hercegovine 5&6. GZM, 31: 61-94. 
Sarajevo.

Maly, K. 1920. Prilozi za floru Bosne i Hercegovine 7&8. GZM, 32: 129-
139. Sarajevo.

Maly, K. 1923. Prilozi za floru Bosne i Hercegovine 9. GZM, 35: 123-162. 
Sarajevo.

Maly, K. 1928. Prilozi za floru Bosne i Hercegovine 10. GZM, 40: 107-166. 
Sarajevo.

Maly, K. 1931. Heimat und Herkunft des Petasites kablikianus Tsch. Glas-
nik Zemaljskog muzeja, XLIII sveska I – za prirodne nauke: 
99-119.

Maly, K. 1933. Materialien zu G. v. Beck´s Flora des ehemaligen Bos-
nien-Hercegovina.GZM, 45: 71-142. Sarajevo.

Maly, K. 1936. Notizzen zur Flora von Jugoslavien. GZM, 48. Sarajevo, Sv. 
za prirodne nauke 27-43.

Maly, K. 1940. Notizzen zur Flora von Bosnien-Hercegovina. GZM, 52: 
21- 46. Sarajevo.

Maly, K. 1948. Symphyandra hofmannii Pant. Prilog poznavanju vrste. 
Godišnjak biološkog instituta Univerziteta u Sarajevu. 1 (2): 
3-26.

Mišić, Lj. & Šoljan, D. 2014. Index Florae Bosnae et Hercegovinae (Part 
1). GZM (PN) NS 34: 73–88.

Redžić, S. 1997. Endemni centar u srcu metropole I. Fondeko svijet 2: 
35-38. Sarajevo.

Redžić, S. 1997. Endemni centar u srcu metropole I. Fondeko svijet 3: 
35-37. Sarajevo.

Redžić, S., Barudanović, S. & Radović, M. 2008. Bosna i Hercegovina – 
zemlja raznolikosti. Pregled i stanje biološke i krajobrazne 
raznolikosti Bosne i Hercegovine. Federalno ministarstvo 
okoliša i turizma.

Ritter-Studnička, H. 1953. Prilozi za floru Bosne i Hercegovine II. Go-
dišnjak Biološkog instituta Univerziteta u Sarajevu. Sv. 1-2. 
21-39.

Ritter-Studnička, H. 1956. Flora i vegetacija na dolomitima Bosne i 
Hercegovine.Godišnjak Biološkog instituta Univerziteta u 
Sarajevu, 9 (1-2): 73-122. 

Ritter-Studnička, H. 1957. Flora i vegetacija na dolomitima Bosne i 
Hercegovine.Godišnjak Biološkog instituta Univerziteta u 
Sarajevu, 10 (1-2): 129-162.

Ritter-Studnička, H. 1958. Prilozi za floru Bosne i Hercegovine III. Go-
dišnjak Biološkog instituta Univerziteta u Sarajevu, 11 (1-
2): 95-122.

Ritter-Studnička, H. 1963. Biljni pokrov na serpentinima u Bosni. Go-
dišnjak Biološkog instituta Univerziteta u Sarajevu: 91-204. 

Stevanović, V., Tan, K. & Iatrou, G. 2003. Distribution of the endemic 
Balkan flora on serpentine I. – obligate serpentine endem-
ics. Plant Systematics and Evolution 242: 149-170.

Stupar, V., Milanović, Đ., Brujić, J., Buzadžija, S. & Travar, J. 2011. 
Ugroženi, rijetki i endemični biljni taksoni područja grada 
Banja Luka. Zbornik radova II Simpozij biologa Repub-
like Srpske i I Simpozij ekologa Republike Srpske. Prirod-
no-matematički fakultet Univerziteta u Banjoj Luci: 165 
– 179.

The Plant List. www.theplantlist.org

Tutin, T.G., Heywood, V.H., Burges, N.A., Moor, D.M., Valentine, D.H., 
Walters, S.M.& Webb, D.A. 1964-1980. Flora Europaea. Vol. 
1 - 5. Cambridge.

Šilić, Č. 1970. Heliospermo retzdorffiani – Oreoherzogietum illyricae, nova 
zajednica na hercegovačkim planinama. Akademija nauka 
i umjetnosti Bosne i Hercegovine. Knjiga IV (Poseban oti-
sak). 303 – 311.

Šilić, Č. 1979. Monografija rodova Satureja L., Calamintha Miller, Mi-
cromeria Bentham, Acinos Miller i Clinopodium L. u flori 
Jugoslavije. ZMBiH Sarajevo.

Šilić, Č. & Abadžić, S. 1986. Endemične biljne vrste u ekosistemima 
planina oko Sutjeske. Godišnjak Biološkog instituta, Vol. 
39: 151 – 161. Sarajevo.

Šilić, Č. 1990. Endemične biljke. III izdanje: 9 - 226. Sarajevo - Beograd.

Šilić, Č. & Abadžić, S. 1991. Endemične biljne vrste Dinarida i mo-
gućnost primjene nekih vrsta u hortikulturi (I). GZMBiH 
(PN), N.S. sv. 30: 47 – 127. 

Šilić, Č. 1996. Spisak biljnih vrsta (Pterydophyta i Spermatophyta) za 
„Crvenu knjigu“ Bosne i Hercegovine. GZMBiH (PN), N.S. sv. 
31: 323 - 367.

Šilić, Č. 2002. Endemične i rijetke biljke Parka prirode Blidinje. I izdanje: 
9 - 275. Matica hrvatska Ogranak Čitluk.

Šilić, Č. 2005. Atlas dendroflore (drveće i grmlje) Bosne i Hercegovine. 
Matica hrvatska Čitluk, Franjevačka kuća Masna Luka.

Šilić, Č. & Šoljan, D. 2018. Index Florae Bosnae et Hercegovinae (Part 3). 
GZM (PN) NS 37: 51 – 58. 

Šoljan, D., Muratović, E., Jukić, Lj., Merdan, A. & Ravlić, V. 2007. Caryo-
phyllaceae, Fabaceae, Lamiaceae, Ranunculaceae i Scrophu-
lariaceae u flori kanjona Miljacke. Hrvatska misao, God. XI, 
1/07 (42) ns., Sv.30: 7-23. Sarajevo.

Šoljan, D., Muratović, E. & Abadžić, S. 2009. Biljke planina Bosne i Her-
cegovine. I izdanje. Šahinpašić. Sarajevo - Zagreb.

Šoljan, D., Muratović, E. & Abadžić, S. 2014a. Orchidaceae in the Flora 
of Mt. Ozren nr. Sarajevo. GZM (PN) NS 34: 51 – 64.

Šoljan, D., Muratović, E. & Abadžić, S. 2014b. Orhideje planina oko Sa-
rajeva. Dobra knjiga. Sarajevo. 



ENDEMIC AND ENDANGERED PLANT TAXA IN THE COLLECTION OF OTTO BLAU

92 | GZM (PN) NS 39

SAŽETAK

Najstariji primjerci SARA herbarija datiraju iz druge polovine 19. stoljeća i pripadaju kolekciji dr. Otto Blau-a pohranjenoj u 

Zemaljskom muzeju Bosne i Hercegovine. Cilj rada bio je da se omogući transparentnost podataka kolekcije koji pružaju mo-

gućnost sagledavanja areala endemičnih i ugroženih vrsta do unazad 153 godine, odnosno da se ukaže na brojnost, brzinu 

i stepen smanjivanja i uništavanja prirodnih staništa i vrsta koje u ovom momentu imaju sve više kategorije ugroženosti (CR, 

EN, VU). Utvrđena je njihova brojnost prema originalnoj kolekciji i pratećem katalogu sa pregledom od nivoa porodice čiji su 

nazivi revidirani prema važećoj nomenklaturi. Također je dat pregled lokaliteta, opća rasprostranjenost endemskih vrsta kao 

i kategorije ugroženosti. Od ukupno 1404 kolekcijskih vrsta prikupljenih sa područja Bosne i Hercegovine, konstantirane su 

vrste koje se nalaze na bosanskohercegovačkoj (99) i evropskoj Crvenoj listi ugroženosti (274). Posebno obilježje istraživanoj 

kolekciji Herbarium Blavianum daju registrirane endemične vrste (41) različitih kategorija ugroženosti u FBiH (33) i Evropi (6). 

Rezultati ovoga rada ukazuju na izuzetnu vrijednost Blauovog herbarija koji sa muzeološkog aspekta ima status kolekcije od 

posebnog znanstvenog i historijskog značaja u sklopu herbarske zbirke Zemaljskog muzeja BiH (SARA). 

Ključne riječi: herbarij, Bosna i Hercegovina, SARA, distribucija, IUCN


