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Abstract       ‘‘Alexandru Beldie’’ herbarium is registered in Index Herbarium 
as part of National Institute of Research-Development in Forestry ‘‘Marin 
Dracea’’ and has in its collection an amount of 40.000 plant samples 
associated to different species and their varieties. The collection has been 
established based on harvested samples, donations and exchanges between 
herbariums across Europe. In this study, 141 plates belonging to Betula genre 
have been analysed from the herbarium. Based on the analyses, 36 varieties 
of Betula ssp. have been found according to harvested year, place of harvest 
and the individuals who took the sample. The samples were mainly from 
Romania with few exchanges between herbariums and more than 90% were 
in a very good conservation status in spite of the samples being harvested 
since 1861. The most common variety of Betula genre present in the 
herbarium were: Betula humilis Schrk.; Betula nana L.; Betula pubescens 
Ehrh.; Betula alba L.; Betula papyrifera Marshall; Betula pendula Roth. and 
Betula verrucosa Ehrh. with the most samples of 41.   
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Betula genus, commonly known as generical 

birch, a thin-leaved deciduous hardwood tree  [1], 
comes from the family of Betulaceae, tribe Betuleae, 
order Fagales which also includes alders, hazels and 
hornbeams. The genus contains about 30 to 60 known 
taxa, typically short-lived pioneer species [2], its 
natural distribution varying from large areas in Europe 
and Asia, to the shores of Atlantic Ocean and up to 
Western and Central Siberia [3] 

Being considered a pioneer species, its low 
requirements towards climate and stand characteristics 
has shown to act in favour of birch establishment, 
thriving during early stages of secondary vegetation 
succession [4]. Moreover, certain specie varieties are 
sought for economic reasons due to high quality veneer 
as in the case of curly birch or for socio-cultural 
characteristics such as ornamental wood products or 
even urban forests [3; 5]. The oldest known birch 
fossils date to the early Eocene around 49 million years 
ago and has been found in the Klondike Mountains in 
Washington State, USA [6].  

In Romania, birch populations can be divided 
based on the geographical location, from plain areas to 
high altitudes, under the term of climate ecotypes and 
on the types of soil that they grow on, from dry soils to 
bogs under the term of edaphic ecotypes [7; 8]. Most 
common species in Romania are: Betula pendula Roth. 
(Betula verrucose Ehrh.); Betula pubescens Ehrh.; 
Betula humilis Schrank and Betula nana L., the latter 
being considered a glacial relict, while B. humilis is 
rarely seen, stressing the need for special conservation 
measures for those species [3]. 

 

‘Alexandru Beldie’ Herbarium is part of 
‘Marin Dracea’ National Institute for Research-
Development in Forestry, Bucharest and holds around 
40.000 vouchers [9; 10; 11], a quarter being single 
handled by Alexandru Beldie [12; 13; 14]. Under a 
constant digitizing process, the Herbarium is registered 
in Index Herbarium, formed of plan collection, donated 
collections and part of plants exchanged between 
herbariums across the globe [15; 16; 17]. Many species 
are attached to the Herbarium catalogue showing 
species richness in the nature [18; 19; 20]. 

 
Material and Method 
 

The present study was based on analysing 141 
Betula L. genus vouchers or plates stored and 
preserved within the ‘Alexandru Beldie’ Herbarium. 
The plates were classified based on 36 varieties of 
Betula L. and certain details such as harvesting place, 
year of harvest and the founder of the material have 
been noted. Based on the data mentioned earlier, a 
database was created in a comprehensive and easily 
manageable manner.  

Going further into the analysis, a conservation 
degree was established for each piece and it consists of 
a four-level evaluation: 1 = very well-preserved 
material, kept in its entirety and correctly attached to 
the voucher; 2 = material detached from the voucher, 
parts still present; 3 = material detached from the plant 
with certain missing parts; 4 = detached and 
fragmented material, 50% parts missing. A partial 
inventory of the Betula L. genus subspecies or varieties 
are furthermore presented in Table 1. 
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Table 1. Betula L. details from Alexandru Beldie Herbarium (cont.) 
Drawer  

nr. 
Voucher  

nr. 
Herbarium/ 

Botanical 
collection/ 
Institution 

Species name Harvesting 
date 

Harvesting 
place 

Harvested/ 
Determined 

by: 

Conservation 
degree 
(1…4) 

Voucher 
(Plate) 

number 

57 3 Herbarium 
Academiae 
Scientiarum 
Ucrainicae 

Betula humilis 
Schrk. 

1923.05.09. Kiev D. Zerow 1 3851 

57 4 Herbarul Inst. De 
Silvicultură, 

Brașov 

Betula humilis 
Schrk. 

1950.06.04. Mlaștina de la 
Sancraieni 

I. Dumitru 1 23081 

57 11 ICEF Institutul de 
Cercetari si 

Experimanetare 
Forestiera 

Betula costata 
Trautv. 

1942.08.25. Parcul Ocskay, 
Simeria, 

Hunedoara 

S. 
Pașcovschi 

1 79035 

57 21 Herbarul 
Laboratorului 

Botanic, Scoala 
Politehnică 
Bucuresti  

Betula verrucosa 
Ehrh. 

1913.08.03. distr. Poerovsc ? M. Nazarov 1 3547 

57 28 Museum 
Botanicum 

Universitatis Cluj 

Betula nana L. 1927.06.14. distr. 
Câmpulung, păd. 
Moldova 1200 m 

alt 

Emil Pop 1 3553 

57 56 Herbarul 
Univerităţii din 

Cluj 

Betula nana x 
pubescens f 
intermedia 

1937.08.01. Dalarma, 
Gagnefs 

J. B. 
Bengtsson 

1 3625 

57 42 ICEF Institutul de 
Cercetari si 

Explerimanetare 
Forestiera 

Betula papyrifera 
Marshall 

1939.04.20. Parcul 
dendologic 

Bazos, jud. Timis 
Torontal 

S. 
Pașcovschi 

1 3585 

57 49 ICEF Institutul de 
Cercetari si 

Explerimanetare 
Forestiera 

Betula pubescens 
Ehrh. 

1939.08.01. Parcul 
dendologic 

Bazos, jud. Timis 
Torontal 

T. Iacob, S. 
Pașcovschi 

1 23086 

57 88 ICEF Institutul de 
Cercetari si 

Explerimanetare 
Forestiera 

Betula verrucosa 
Ehrh. 

1941.09.15. păd. Bunești, 
Pârâul Rece, OS 
Râmnicul Vâlcea 

A. 
Vlădulescu 

1 23525 

57 122 Herbarul Şcoalei 
Politehnicei 
Bucureşti/ 

Laboratorul de 
botanică 

Betula pendula Ro
th 

1940.08.22. Valea 
Lăpușnicului 

Mare, 1650  m 
alt, Retezat 

C.C. 
Georgescu 

2 23518 

 
Results and Discussions 

 
Betula L. has often shown to be a 

taxonomically problematic and difficult genre [21; 22]. 
These aching issues are commonly occurred due to 
intensive introgression and hybridization, increasing 
the already high morphological variability within and 
among species [23; 24] thus, making identification and 
description of new species quite challenging [25; 26]. 

’Alexandru Beldie’ Herbarium has in its 
catalogue 36 varieties of Betula L genus, the most 
common ones are: Betula humilis Schrk. (16 vouchers); 
Betula nana L. (9 vouchers); Betula pubescens Ehrh. 
(20 vouchers); Betula alba L. (5 vouchers); Betula 
papyrifera Marshall (7 vouchers); Betula pendula 
Roth. (7 vouchers) and Betula verrucosa Ehrh (41 
vouchers) as presented in Fig. 1. 
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Figure 1. Most common Betula ssp. in the herbarium 

 
Betula humilis Schrk.  or usually known as 

shrub birch, represents one of the endangered plant 
species in central and Western Europe [27] according 
to International Union for Conservation of Nature 
(IUCN) [28]. It is a shrub with relative small 
dimensions up to 2-3 m in height and usually small 

round or eliptic leaves, ocuppying wet areas such as 
bogs, its occurance in Romania is quite rare and the 
distribution across Europe is very much fragmented 
[3]. Its scarcity is highly correlated with lower 
groundwater levels and climate change influentions 
[28]. 

 

 

 

 
Figure 2. Betula humilis Schrk. sample  Figure 3. Betula pubescens Ehrh. sample 

 
Betula nana L. or Dwarf birch has a very 

fragmented distribution across the boreal, subarctic and 
artic areas and Europe [29] most often found in tundra 
and acidic bogs. It’s a very small shrub up to 0.5 m 
with the main twigs bending to the ground, its leaves 
are very small 5-15 mm, round and sticky. It is 
considered a glacial relict with small reminiscences in 
Romania thus, adequate protection measures are sought 
in the future [3]. 

Betula pubescens Ehrh. (Betula alba or Betula 
pubescens var. pubescens) or Downy birch is a mid-
sized broadleaved tree that goes up to 15 m and 
sometimes can be found under the form of a shrub, its 
distribution accounts for Eurasian region, more 
frequent in the Nordic countries and going further than 
Betula pendula Roth. / verrucosa Ehrh., up to the polar 
tundra, exceeding the forest latitudinal limit. The 
shoots are often furry and sticky and leaves are 3.5 cm. 
length rounded to cuneate at base with the fruiting 
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catkin pendent. Prefers humidity in atmosphere and 
soils, establishing forest stands with beech and spruce 
in Romania, its importance being rather lower, mostly 
known for its naturalness and protective role [3; 30; 
31].  

Betula papyrifera Marshall is distributed from 
the norther forests of Alaska and Quebec down to 
Newfoundland, becoming one of the most widespread 
species in North America [32]. It goes up to 30 m in 
height with a white to brown bark and fuzzy twigs and 
shoots, the leaves are fuzzy beneath [33]. It grows well 
on deep well-drained soils and rapidly colonizing open 
sites following disturbances, mostly often naturally 
regenerated [34]. 

Despite few unclear differences in 
characteristics, Betula pendula Roth. is synonym with 
Betula verrucosa Ehrh. and are treated as one, most 
often known as silver birch [35; 3]. Its natural 
distribution is very large, from Europe to Asia and on 
the shores of Atlantic Ocean, up to Siberia. It’s one of 
the most common species in the Nordic countries and 
Russia, occupying a wide range of extremely diverse 
territories, from plain areas to hilly and mountainous 
regions. As an early successional species, has very low 
climate requirements and a high genetic variability. 
Silver birch rarely goes beyond 20 m in height with a 
sparce crown and 3-7 cm long leaves. Based on its 
small and thin fruits, its dissemination is highly wind 
correlated [3].  

 

 

 

 
Figure 4. Betula papyrifera Marshall sample  Figure 5. Betula verrucosa Ehrh. Sample 

 
All Betula ssp. vouchers have been collected 

from different parts of Romania in Fig. 2 (Buzau, 
Prahova, Caras, Mures, Radauti etc.) as well as 
different parts of the world especially 

Fennoscandinavia and Austria. Most of the samples are 
from Romania (96 vouchers with one in Basarabia 
which was part of Romania) while the rest spread 
across Europe. 

 
Figure 6. Location of samples in Romania 
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The samples were gathered by various 
researchers within and outside of Romania between the 
year of 1861 and 1990, most samples being harvested 
between the period of 1949-1971 as presented in Fig. 3. 

Moreover, the degree of conservation varied between 1 
and 2, overall samples being greatly conservated, 
approximately 90% being grade 1 as Figure 4 shows. 

 

 
Figure 7. Age of harvest 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Figure 8. Degree of Conservation 

 
Conclusions 
 

‘Al. Beldie’ Herbarium represents a highly 
valuable resource regarding abiotic samples in 
Romania, the quantitative data provided shows the high 
degree of biodiversity and genetic variability between 
plant species according to their distribution and geo-
morphological characteristics.  

Thus, regarding Betula genre, 36 varieties of 
this species can be recorded and 141 samples have 
been assessed and classified accordingly. The samples 
have been harvested in the span of 130 years, bringing 
difficulties in species recognition due to high degree of 
inbreeding. Most of the samples comes from Romania 

with a few others from other sites or Herbariums with 
the overall conservation degree of 1.  

Altogether, the collection has been kept in 
very good condition and provides a reliable source for 
future research tackling the species adaptation and 
resilience towards climate change, which shall provide 
useful analyses for reducing greenhouse gases 
emission. 
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