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Abstract 

For the first time we describe the morphology and anatomy of mature achenes bearing fertile seeds of Pietrosia laevito-
mentosa, an endemic plant species in the eastern Carpathians. The new diagnostic features of the genus Pietrosia justify its 
taxonomic recognition as separate from Andryala; those are the achene size (between 2.5 and 4.3 mm long), the deciduous 
pappus, the single-rimmed achene apex, the elongate exocarpic cells, the complete ring of mesocarpic sclerenchyma (up to 
11-layered), and the number and localization of the vascular bundles (5 bundles, in the small ribs). Furthermore, our data 
may also serve to reconsider the species ecology and conservation strategies.
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Introduction

Pietrosia laevitomentosa Nyár. in Sennikov (1999: 78) is still an enigmatic species despite being the subject of active 
scientific interest after its discovery fifty years ago. It was the only species assigned to the genus Andryala found so far 
north, as all the other species occur in the Mediterranean Region and Macaronesia (lucas & Synge 1978). According 
to published reports, the plant has a very restricted distribution in an area of about 150 square meters on rocky slopes of 
the Pietrosul Bistriţei Mountain (Eastern Carpathians, Romania). Since 2007, P. laevitomentosa was included among 
threatened vascular plants of the Ukrainian Carpathians, in the list of taxa whose occurrence needs to be confirmed 
(Kricsfalusy & Budnikov 2007), but the confirmation is still pending. one recent reliable field investigation showed 
that in the area of Pietrosul Bistriţei Mountain there are only six small populations consisting of about 3000 individuals 
(rosettes) and covering a surface of about 50 square meters (Negrea & Pricop 2009). Due to the narrow distribution 
and small population size with such a low number of individuals, this species is included in the list of strictly protected 
plant species (Appendix I) of the Bern Convention (Convention on the Conservation of european Wildlife and Natural 
Habitats, Bern, Switzerland, 1979), in Carpathian list of endangered Species (Witkowski et al. 2003), in the list of the 
top 50 Threatened Species of the european Flora in need of urgent conservation measures (lesouëf & Buord 2003), 
and in european Red list of Vascular Plants (Bilz et al. 2011). It has also been included in all the national red lists and 
books of endangered plant species issued after the species was discovered (Dihoru & Negrean 2009).

The first taxonomic placement of this plant was made in the 1960s to a new monotypic genus named Pietrosia af-
ter the place of its discovery (Nyárády 1963, 1965), with the species name “Pietrosia levitomentosa Nyár.” Since then, 
the systematic position of this species remained a matter of debate. Soó (1968) revised Nyárády’s classification and 
placed the species to Hieracium as “Hieracium levitomentosum (Nyár.) Soó”. In 1975 it was transferred to Andryala 
by P.D.Sell as “Andryala levitomentosa (e.I.Nyárády) P.D.Sell” (Sell 1975, 1976). Sennikov (1999) reconsidered the 
original taxonomic position of the species as Pietrosia laevitomentosa Nyár. As e.I.Nyárády has not validly published 
the names of the species and the genus because of the absence of type designations (Art. 40.1 of the ICN), Sennikov 
designated the holotype of P. laevitomentosa that is kept at the Finnish Museum of Natural History, University of 
Helsinki (H 1578347). Moreover, Sennikov included also A. agardhii Haens. ex Candolle (1838: 244), an endemic 
of Spain, to the same genus as P. agardhii (Haens. ex DC.) Sennikov (1999: 78) and speculated that Pietrosia is an 
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When the species was described, the assumption was that this species produces mature fruits with fertile seeds 
only in late autumn, whereas in August the achenes are still immature (Nyárády 1963). All the subsequent studies 
concluded that this species does not produce mature fruits with fertile seeds and also that it uses exclusively vegetative 
propagation to reproduce. However, this strategy for propagation cannot explain the presence of six populations clearly 
separated by steep and barren rocky peaks (although scattered over a small area). Propagation by seeds, even though 
with very low frequency, could be a reasonable explanation for presence of a few populations within the distribution 
area. 

Previous conservation strategies involved ex situ approaches in terms of in vitro propagation (Aiftimie-Păunescu 
& Vântu 2002) and translocation at lower altitudes (Pricop 2009). Unfortunately, both methods led to negative results. 
The first approach was hampered by the fact that in vitro regenerated plants cannot adapt to ex vitro conditions, where-
as in the second case the transplanted plants did not survive more than a few months in the new habitat. In the light 
of the present new findings we suggest as a new strategy the maximization in the collection of fertile fruits, followed 
by the proper growth of the plants ex situ and the transfer of the well- established plants into their natural habitat. on 
the other hand, further investigations are required to understand the causes of the low rate of sexual propagation of P. 
laevitomentosa and to improve the yield of fertile seeds.

Conclusions

Contrary to previous observations, Pietrosia laevitometosa produces fertile fruits bearing seeds with well developed 
embryos. The rate of fertile achene formation is very low, of approximately 0.04 %. Although low, fertile seed 
production could shed light upon the species distribution and also help develop new approaches to an efficient strategy 
for the species conservation.

The newly described fruit features support recognition of the genus Pietrosia as separate from Andryala s.str., and 
the placement of P. laevitomentosa and P. agardhii into separate sections. These features concern the size, morphology 
and micromorphology of achenes, as well as the structure of the pericarp.
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