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Abstract. Malus florentina is reported as new to the Bulgarian dendroflora. The species was found on the border of 
two floristic regions, occurring at an altitude from 600 to 900 m in both: Western Frontier Mts. (Vlahina 
Mts.) and the Valley of Struma River (Northern). The closest known natural localities are in North Mace-
donia, Serbia and Kosovo, and in the European part of Turkey. About 55 individuals have been recorded 
as a result of а fast preliminary inventory and about one-quarter of them were flowering and setting fruits. 
Although the actual size and status of the population of M. florentina in the region still have to be evaluat-
ed, immediate measures for its conservation should be taken.  
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Introduction

There are five to seven native Malus species in Eu-
rope, depending on the different taxonomists’ opinions. 
Terpó (1968) listed six species, including M. trilobata 
(Poir.) C. K. Schneid. (syn. Eriolobus trilobata (Poir.) M. 
Roem.). and the cultivated M. domestica Borkh., a name 
presently considered illegitimate (Kurtto 2009). More 
recently, Kurtto (2009) treated M. praecox (Pall.) Borkh. 
as M. sylvestris subsp. praecox (Pall.) Soó and corrected 
the name of the cultivated apple to M. pumila Mill. 

Valev (1973 a,b) reported three species occurring 
naturally in Bulgaria: M. sylvestris Mill., M. dasyphyl-
la Borkh. and M. praecox, considering M. trilobata 
as belonging to genus Eriolobus (Ser.) M. Roem. The 
same treatment was accepted by Assyov & Petrova 
(2012) in the Conspectus of the Bulgarian Flora. The 
existing taxonomic difficulties are at least partly due 
to the great variation within the taxa, combined with 
certain degree of hybridization and overlapping of 
some metric characters. All these factors have result-
ed in controversies and taxonomic difficulties, espe-
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cially within the group of M. sylvestris and the closely 
related species. The other two European apples – M. 
florentina (Zucagni) C. K. Schneid. and M. trilobata 
– are morphologically well differentiated from the 
other species by their lobbed or toothed leaves and 
longer fruit stalks, usually exceeding the fruit size. 
They are also easily distinguishable from each other 
by numerous characteristics, like petiole and sepal 
length, and the leaf shape. M. florentina is known to 
occur in Italy, western and southern part of the Bal-
kan Peninsula, and in Turkey (Terpó 1968, Browicz 
1970, 1991, Pignatti 1982, Kurtto 2009). So far, this 
species has not been known as belonging to the indig-
enous Bulgarian dendroflora. In this paper we report 
its occurrence in the western part of the country, near 
the village of Skrino, Kyustendil region. 

Material and methods

Field studies were performed in July 2022 and in 
April-May 2023. After incidental finding of some 
individuals in July 2022, a more detailed inventory 
was carried out in the region, on an area of approxi-
mately 0.5 km2, consisting of forests, pastures, aban-
doned orchards, and roads. Besides the population 
size, we attempted to estimate the approximate age 
of the individuals. Considering that precise estima-
tion of tree age is possible only by invasive methods 
– counting tree rings on stem discs or on core sam-
ples – which is not recommendable for rare species, 
the authors estimated the approximate age class of 
all recorded individuals based on a combination of 
three criteria: size (height and diameter at the base), 

bark configuration, and generative stage of the re-
spective individual (Table 1). Three provisional and 
approximate age classes were defined: up to 5-years, 
5-20 years and above 20 years. Such an approach al-
most certainly underestimates the tree age. Howev-
er, the authors believe that occurrence of trees be-
longing to different age classes and particularly to 
the highest age class, could prove the spontaneous 
origin of the locality and reject the hypothesis of a 
recent escape from cultivation. 

Results and discussion

Malus florentina (Zuccagni) C.K. Schneider is a 
species new to Bulgarian dendroflora (Figs 1, 2). It 
was found south- and southwestwards of the Skrino 
village, Mt Vlahina, Western Frontier Mts floristic re-
gion, at altitude from 550 to 900 m. FM67, 42.17705° 
N, 22.96120° E, 30.07.2022, coll. I. Aneva & P. Zhelev 
(SOM 178264 – 178267).   

A total of 55 individuals were found as a result of a 
preliminary inventory in the locality. The trees grew 
mostly on the edge of forests, within clearings, and 
occasionally in abandoned meadows and orchards. 
However, the two oldest trees, estimated to be older 
than 30 years or probably more, were found within 
the forests (Fig. 3). 

About one-third of the individuals (17) belonged 
to the first age class, 32 trees were classified in the 
second age class (6-20 years) and six trees in the 
third age class (> 20 years). The trees were scattered 
across the area and although we did not aim at re-
cording all individuals, their impression was that 

Age class  Size Bark 
configuration

Generative stage

Diameter at the base Height 

1 (≤ 5 years) ≤ 3 cm ≤ 1.5 m Smooth and glossy No flowers and/or fruits

2 (5-20 years) 3-8 cm 1.5-3 m Cracked and dark up 
to 1-1.5 m height

Flowering and fruiting observed

3 (>20 years) > 8 cm > 3 m Cracked and dark 
above 2 m height

Abundant flowering and fruiting

Table 1. Criteria for approximate estimation of individual tree age
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after a more detailed inventory of a somewhat larger 
territory, the population size would turn out to be 
much larger. 

Approximately, one-fourth of the trees were flower-
ing and setting fruits. However, mass fruiting was ob-
served only in 2022, while in 2023, despite of a visibly 
good flowering, only single fruits remained until the 
end of July on the observed individuals. A plausible 
explanation of this fruiting fault could be the inappro-
priate climate conditions during the flowering period 
in May 2023. It could be also attributed to an often ob-
served phenomenon in apple trees called biennial bear-
ing, meaning that the trees tend to produce less fruits 
after an abundant fruiting year (Guitton et al. 2012).  

Natural regeneration was observed not only with-
in the forests and on forest edges, but also along the 
dirt roads. The species is being dispersed by birds 
and seedlings were observed several kilometers apart 
from the locality. About 20 young plants (not includ-
ed in the number above) were recorded westwards of 
Tsarvishte village (at about 4 km air distance from 

Fig. 1. Malus florentina – new species for the Bulgarian dendroflora

Fig. 2. Leaf shape variation of M. florentina
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the main locality) on forest roads opened recently 
for logging purposes. Also, another ~10 seedlings of 
natural regeneration were found at an altitude of 430 
m, very close to the river Struma. Therefore, we have 
considered the locality as occurring in the border area 
of two floristic regions – Western Frontier Mountains 
and the Valley of River Struma (Northern) – and be-
longing to both of them. 

The mixed forests, where the species occurs, are 
dominated by Quercus pubescens Willd., with partic-
ipation of Ostrya carpinifolia Scop., Carpinus orien-
talis Mill., Fraxinus ornus L., Ulmus minor Mill., and 
Prunus mahaleb L., along with a number of smaller 
trees and shrubs. A thorough and detailed study could 
provide more information about the synecological 
characteristics of the species and the respective plant 
communities, but a preliminary survey clearly places 
the habitats into the alliance Quercetalia pubescentis 
Br.-Bl., as reported also by Tomović & al. (2003) for 
several Serbian localities. 

Based on the inventory, we could firmly state that 
the occurrence of Malus florentina in the region near 

Skrino village is a result of a natural process of the 
species spreading eastwards across the Balkan Pen-
insula. This apple tree is being distributed exclusive-
ly by birds and its occurrence in the western part of 
Bulgaria, close to the borders with North Macedonia 
and Serbia, has been rather expected (V. Vladimirov, 
pers. comm.). 

As noted above, the species is known for the re-
gions from Italy to Turkey (Terpó 1968, Browicz 1970, 
1991, Pignatti 1982, Curtto 2009). Recently, its distri-
bution in Italy has been reviewed by Giardini & Spada 
(2006). The species is relatively common in the Repub-
lic of North Macedonia (Em & Ristevski 1974, Bro-
wicz 1970, 1991). New localities have been reported 
for Albania (Barina & al. 2009), Greece (Christensen 
1995, Bergmeier & al. 2020), Serbia (Tomović & al. 
2003), and Kosovo (Krivošej & al. 2008, Prodanović 
& al. 2013). The present record fills up the gap existing 
between the Western Balkans and Turkey.   

M. florentina is a diploid species (2n=34; Nebel 
1929, Einset & Imhoff 1949, Schuster & Büttner 1995). 
Even though it is easily recognizable among the oth-
er apple species, its taxonomic position has been a 
matter of discussion among the taxonomists and 
has undergone many nomenclatural changes. Along 
with the original description by Zuccagni (1806), it 
has been classified into eight different genera before 
obtaining its current name (Schneider 1906) and has 
also been considered a result of intergeneric hybrid-
ization (Browicz 1970, Christensen 1995). However, 
the recent taxonomic and phylogenetic studies (Rob-
inson & al. 2001, Qian & al. 2008) have not confirmed 
the hypothesis for a hybrid origin. The species has 
been placed into different sections and subsections 
of the genus Malus (Calycomeles Koehne, Sorboma-
lus Zabel ex C.K. Schneider, Eriolobus (DC.) C.K. 
Schneider) and only recently it has been classified into 
a new monotypic section Florentinae M.H.Cheng ex 
G.Z.Qian (Qian et al. 2008). According to the Inter-
national Plant Names Index (https://www.ipni.org) 
and Plants of the World Online (https://powo.science.
kew.org/taxon/urn:lsid:ipni.org:names:724828-1), 
the discussed species represents the genus Eriolobus, 
as E. florentinus (Zuccagni) Stapf.  However, we task 
has not been to resolve the taxonomic complexities, 

Fig. 3. An old individual of M. florentina in a forest habitat above 
Skrino village. 
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which require specified studies and discussions. 
Undoubtedly, the newly found species will require 

measures for its conservation. It should be included in 
the list of protected species in Bulgaria and the localities, 
where it occurs, should be put under some protection re-
gime. Fortunately, a substantial part of the population 
of M. florentina falls within the Natural Locality of the 
Turkish Hazelnut (Anonymous 1981, 2023) and, on a 
broader scale, within the Natura 2000 zone BG0001013 
Skrino. A more detailed study of the distribution and 
population status of the species in the region would help 
justification of the necessary conservation measures.
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