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Centaurea rufidula Bornm. (Asteraceae) in the flora of the Republic of North Macedonia 

Zoran Nikolov 

Natural History Museum of the Republic of North Macedonia, Blvd. Ilinden, 86, 1000, Skopje, Republic of 

North Macedonia. 

E-mail: znikolov61@yahoo.com  

Abstract 
The presence of Centaurea rufidula (Asteraceae), in the flora of North Macedonia, is confirmed. C. 

rufidula is a Macedonian endemic species described by Bornmϋller in 1923, from the surrounding of 

Bogdanci (southern part of North Macedonia). Since then, no data of its occurrence in Macedonia was 

reported. In spite of Bornmuller’s allegation (south of Bogdanci), the new locality is on the way, eastern 

of Bogdanci, toward the city Dojran. The specimens match the description of Bornmϋller in all character-

istics except the length of the pappus. However, in this case, this variation known also by other species is 

not of a bigger taxonomical significance. The only population of C. rufidula, that we have found, grows 

on arable or on abandoned arable land, in habitat with dominance of Paliurus spina-christi.  
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Introduction 

Centaurea rufidula Bornm. is a Macedonian 

endemic species, described by Bornmϋller (1923), from 

the surrounding of the city Bogdanci. It belongs to the 

subsect. Cylindracea (Hayek) Dostal of the subgenus 

Acrolophus (Cass.) Dobrocz [Sect. Acrolophus (Cass.) 

DC] (Dostal, 1976). This subsect. includes species with 

small ivolucre and capitula like C. tymphaea Hausskn., 

C. orphanidea Heldr. & Sart., C. diffusa Lam., C. bovina 

Velen. and C. aemulans Klokov (Dostal, 1976). 

According to the literature data, the following species 

from this subsection, among the above-mentioned, are 

present in the flora of the Republic of North Macedo-

nia: C. tymphaea (Dimitrov, 1908; Bornmϋller, 1928), C. 

orphanidea (Matevski et al., 2008) and, C. diffusa 

(Dimitrov, 1908; Jurišić, 1923; Bornmüller, J., 1928; 

Soška, 1938-1939a,b, 1941; Rudski, 1943).  

In Bornmϋller’s protolog, there are no habitat’s 

characteristics but, in the works of Hayek (1930) and 

Dostal (1976), C. rufidula is associated with rocky 

places.  

 

Materials and methods 

During the field-researches (2019-2021), six 

individuals of one very small and restricted population, 

were collected. The samples were dried up and labeled, 

according to the commonly accepted procedures. The 

classification is made according to Dostal (1976). The 

main source, for the determination of the material, was 

Bornmϋller’s protolog (1923), then the works of Hayek 

(1930) and Dostal (1976). Voucher specimens are 

stored in the Herbarium of Natural History Museum 

under the following numbers: 14 581, 14 582, 14 583, 

14 653, 14 654 and 15 164. Photos of habitat, general 

appearance of the plants in the locality as well as 

herbarized specimen, and illustration of the upper part 

of the plant are also given. Species distribution, 

including literature and new data from this study, is 

shown on a map of North Macedonia. 

 

Results and discussion 

Centaurea rufidula Bornm., Feddes Repert. 19: 103 

(1923). 

Macedonia centralis: “Doiransee-Gebiet, sϋdlich 

von Bogdanci” (15-30.07.1916, Leg. cl. Burgeff; nr. 

2158, 2160). 

New locality 

Bogdanci, the surroundings of the city, toward 

Doiran, 105 m a.s.l., 12.07.2019; Leg.: Z. Nikolov; Det.: 

Z. Nikolov/A. Teofilovski; 41°12'18.18"N, 22°35'58.15"E.  

Description of the collected specimens 

Biennial. Stem erect, 26-50 cm, in the lower and 



Zoran Nikolov 2023. Centaurea rufidula Bornm. (Asteraceae) in the flora of the Republic of North Macedonia 

8  

 

upper part fastigiated (“fastigiato-ramoso”), indumen-

tum, including the leaves, arachnoid, giving gray 

appearance of the whole plant. Leaves, except the 

highest and on the branches, pinatisect, the basal 

(lower) petiolate, the upper (stem leaves) sessile. 

Capitula solitary, small, oblong-cylindrical, (10)11-14 

mm long (involucre and flowers), 3-4(5) mm wide. The 

bracts pale, both with appendages glandular-

puberulent, appendages 4-6 pairs, reddish-brown 

(“rufidulo-coloratis”), the apical spine longer than the 

last laterals, erect or a slightly patent. Flowers pale-

pink, indistinctly radiant. Achenes small, c. 2 mm, 

covered with dense glands, the pappus variable in 

length, usually much shorter, c. 0.5 mm, rarely up to 1 

mm or only exceptionally longer than 1 mm. 

 

Fig. 1. Centaurea rufidula Bornm. 

- Habitus 
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a)  c)  

Distribution 

During the field researches, in the surrounding of 

the city Bogdanci, a very small and restricted popula-

tion of C. rufidula was found (Fig. 1; 3, a; 4, b; 8, 9). It 

was the first finding, after Burgeff's, in 1916. Later 

Bornmϋller (1923), on the base of this Burgeff’s 

material, described the new species. Bornmϋller 

pointed that the plants were collected “sϋdlich von 

Bogdanci” (south of Bogdanci). However, the new 

locality is situated eastern of Bogdanci, towards the city 

of Dojran. No other population, despite thorough 

research of the entire area of Bogdanci, has been found 

and for now, it is the only one of this species. 

 

Habitat 

C. rufidula grows on active (Fig. 3, a) and aban-

doned arable lands (Fig. 3 b), in an area with domi-

nance of Paliurus spina-christi Mill, but also Quercus 

pubescens Willd., Pistacia terebinthus L. and Carpinus 

orientalis Mill. Bornmueller (1923) also reported 

Centaurea diffusa L. β brevispina Boiss. from the same 

location (sϋdlich von Bogdanci), together with C. 

rufidula. We were not able to confirm the presence of 

C. diffusa but, we encountered another Centaurea 

species that unfortunately was not identified (Fig. 4, a).   

Main characteristics of Centaurea rufidula 

The main characteristics of C. rufidula that make a 

clear morphological distinction from the closest 

Centaurea species (subsect. Cylindracea) are, first of all 

the “fastigato-ramosus” appearance and gray indumen-

tum as a result of the arachnoid stem and leaves 

pubescence (Fig. 1, 5, a,b; 9), then the solitary, small 

and ovoid-cylindrical capitula (Fig. 6, a,b), the reddish-

brown (rufidulo-coloratis) appendices (Fig. 6, a,b) and 

Fig. 2 Distribution of Centaurea rufidula Bornm. in 

North Macedonia 

Fig. 3. Habitats of Centaurea rufidula Bornm.: 

a) Active arable land with Diospyros kaki b) Abandoned arable land 
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the small, dense-glandular achenaes with, preferably, 

short pappus, up to 0.5 mm, rarely longer, up to 1 mm 

(Fig. 7, a,b). Exceptionally, the achenes can be longer 

than 1 mm (Fig. 7, b). In addition, the flowers are pale-

pink, not or sometimes partially radial (Fig. 6, a,b). 

In compare to the Bornmϋller’s description (1923), 

the variable length of the achene’s pappus is the only 

difference. But, considering the fact that Bornmϋller 

had only two samples (No. 2158, 2160) collected by 

Burgeff and, consequently, the limited amount of 

achenes, allowed us to reveal this pappus length 

variability (known also in other species like C. deusta 

Ten., C. deustiformis Adamović, C. leucomala Bornm.) 

as usual and acceptable, in the frame of the species, 

with no major taxonomical significance. 

Conclusion: 

- This is the first confirmation of the presence of C. 

rufidula, on the territory of North Macedonia, after 

Bornmϋller’s publication in 1923; 

- The recent population, found on only one location 

in the surrounding of Bogdanci, is very small and 

restricted to an area of no more than 1000 m2; 

- The plants completely match the description of 

Bornmϋller (1923), except for the variation in the 

pappus length. But, this difference, noticed also in 

other Centaurea species, has no large taxonomical 

significance in this case. 

 

Dedication 

This paper is dedicated to the passed professor and 

great botanist Ljupčo Melovski who initiated but, 

regrettably, didn’t finish the project "Working together 

for Conservation of National Endemic Plants in 

Macedonia" (2019-2023, phase I), focusing on C. 

rufidula and four other species: Astragalus physocallyx 

Fisch., Campanula debarensis Rech. f., Crocus jablan-

icensis Randj. & V. Randj. and Aesculus hippocastanum 

L.  
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Fig. 4. a) Centaurea sp.  b) Centaurea rufidula Bornm., withered 
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a)  c)  

Fig. 5. Centaurea rufidula Bornm. 

a) Inflorescence  b) Middle part of the stem, with leaves 

Fig. 6. Centaurea rufidula Bornm. - capitulum 

a) No radial flowers  b) Partially radial flowers 
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Fig. 7. Centaurea rufidula Bornm. 

a, b ) Different lengths of the achene’s pappus  

Vlado Matevski and Bojan Zlatković for all 
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Natalija Melovska and Svetlana Pejović 

(Macedonian Ecological Society), for all 

their help during the work on this project, 

than to Darko Bazerko for the remarkable 

illustration of C. rufidula and Nataša 

Stefanovska, for the scan of the achenes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8. Centaurea rufidula Bornm. 

- The upper, branched part of the plant, with inflorescences  

(Ilustration, Darko Bazerko) 
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a)  c)  

Fig. 9. Centaurea rufidula Bornm. 

- The herbarium’s specimen (photo)   
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Ground-beetles (Coleoptera) diversity on Maleševo mountains (North Macedonia) 

 
Slavčo Hristovski*, Aleksandra Cvetkovska-Gjorgjievska 

  
Institute of Biology, Faculty of Natural Sciences and Mathematics, Ss. Cyril and Methodius University, 

Arhimedova 5, 1000 Skopje, Republic of North Macedonia 
* slavco_h@pmf.ukim.mk 

Abstract 
The paper provides first data on the ground-beetle fauna of the Macedonian part of Maleševo Mts. 
(eastern parts of North Macedonia) collected as a result of a long-term intensive research. The material 
was collected by hand searching and by pitfall traps in the period of 2010-2019, in different habitat 
types. 
In total 685 specimens belonging to 74 species from 32 genera were registered. Among them, 7 Balkan 
endemic, 4 subendemic, 7 rare and 1 Corine species were registered, emphasizing conservational 
importance of Maleševo Mts. in North Macedonia. 
The obtained results supplement the knowledge about the distribution of ground-beetles on the 
Macedonian side of Maleševo Mountains and emphasize the conservational importance of the mountain 
as well. 
 

Key words: Carabidae, faunistic data, country records, Republic of North Macedonia. 
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INTRODUCTION 

The recognition of the importance of ground-

beetles in the biodiversity protection contributed to 

increased faunistic research. But, despite the significant 

role that beetles play in ecosystems, they were poorly 

studied in the past, especially this is the case for the 

beetle diversity of Maleševo Mts. (Vlaina, Bukovik and 

Maleševski Planini) which are recognized as protected 

area on a national and international level.  

The review of published literature revealed only 8 

species for the Macedonian part of Maleševo 

Mountains (Hieke and Wrase 1988; Brajković et al. 

2004; Chehlarov et al. 2016; Hristovski and Guéorguiev 

2015). 

Fortunately, the authors’ research on Maleševo 

Mts. over the past years yielded a sizable amount of 

previously unreported faunistic data of ground-beetles 

which are summarized in this paper and give more 

comprehensive review of the present level of faunistic 

knowledge in this region. 

STUDY AREA 

The study area is situated in the eastern border 

mountains with Bulgaria, and includes three 

mountains: parts of Vlaina mountain (Kadiica, 1932 m) 

in the north, parts of Maleševski Planini (Džami Tepe, 

1803 m) in the southeast, and the small (volcanic) 

mountain Bukovik (Orlovec, 1723 m) in the west which 

is usually considered as a part of Vlaina (Melovski et al. 

2013). The area to the west is confined by Berovo 

valley and to the north by Delčevo valley. Maleševski 

Planini are medium-high mountains occupying the 

southeastern part of the Maleševo Region, while 

Bukovik is a small mountain elevation on the western 

side of Vlaina Mts. The study area (Fig. 1) covers 

surface of 10.14 km2 on Bukovik and 5.01 km2 on Vlaina 

– the whole area of Vlaina is actually 163.11 km2 

(Melovski et al. 2013). The study area on Maleševski 

Planini covers surface of 158.16 km2 out its total 

surface of 356.43 km2 (Melovski et al. 2013). 

The most widespread soils in the region are the 

rankers that occur on the higher parts of Vlaina and 

Maleševo Mountains, while brown forest soils are 

mainly distributed in dense forested mountain areas 

(Filipovski et al. 1996).  

Lower parts of the mountain (at about 900-1100 m 

above sea level) are under cold continental climate, 

with an average annual temperature range of about 9-

10oС and the annual precipitation range of 800-850 
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mm. Higher parts are influenced by mountain climate 

with the average annual temperatures between 3.5-

8.5oC and the annual precipitation range of 800-1000 

mm (Lazarevski 1993). 

 

MATERIAL AND METHODS 

The material was collected manually and by pitfall 

traps during field trips on three mountains (Bukovik, 

Vlaina and Maleševo) in the Republic of North 

Macedonia, in the period 2010–2019. The research was 

conducted in different habitats and habitat types: wet 

meadows and riparian habitats (Strednjačka Reka), 

gravel banks of Kriva Reka, Strednjačka Reka and 

Zamenička Reka, wetlands (Ajdučki Kladenec, Tresčen 

Kamen, Čengino Kale peak), peatbogs, marshes 

(Tresčen Kamen - Kadiica, Elensko Blato), meadows 

(Mlečna, Klepalo and along Ravna Reka), cattle 

breeding farm (Tresčen Kamen), habitats with 

Chamaecytisus (Čengino Kale and Kadiica), hill pastures 

(Judovi Livadi), pastures (Mlečna, Kadiica, Tresčen 

Kamen and Čengino Kale peak), beech forests (Orlovec, 

Čengino Kale, Klepalo, Ravna Reka), Salix caprea stand 

(Čengino Kale peak), beech-fir-spruce forests (Murite), 

white pine-beech forest (Mlečna) and stands of Betula 

pendula (Čengino Kale). 

The material is deposited in the personal collection 

of S. Hristovski. Sampled sites, habitats and sampling 

dates are presented below: 

 

M0: Bukovik, Judovi Livadi, 1190 m a.s.l., peat bog, 

24.06.2015, leg. S. Hristovski 

M1: Bukovik, Judovi Livadi, hill pasture, 1210 m 

a.s.l., 22.91513 N 41.768136 E, 28.06.2018, leg. S. 

Hristovski 

M2: Bukovik, Elensko Blato, peatbog, 1450 m a.s.l., 

22.929399 N 41.779013 E, 28.06-15.08.2018, leg. S. 

Hristovski 

M3: Bukovik, Elensko Blato, peatbog, 1450 m a.s.l., 

22.929369 N 41.778965 E, 27.08.2019, leg. S. Hristovski 

M4: Bukovik, Elensko Blato, peatbog, 1470 m a.s.l., 

41.780519 N 22.930677 E, 28.06.2018, leg. S. Hristovski 

M5: Bukovik, Orlovec, beech forest, 1690 m a.s.l., 

41.780203 N 22.938527 E, 28.06–15.08.2018, leg. S. 

Hristovski 

M6: Vlaina, Kadiica, Chamaecytisus, 1820 m a.s.l., 

41.791748 N 22.957085 E, 28.06.-15.08.2018, leg. S. 

Hristovski 

M7: Vlaina, Kadiica, pasture, 1820 m a.s.l., 

41.787382 N 22.950874 E, 28.06.-15.08.2018, leg. S. 

Hristovski 

M8: Vlaina, Tresčen Kamen, mandra, 1620 m a.s.l., 

41.786072 N 22.949923 E, 13.07.2018, leg. S. Hristovski 

M9: Vlaina, Tresčen Kamen, peatbog, 1630 m a.s.l., 

41.787382 N 22.950874 E, 28.06-15.08.2018, leg. S. 

Hristovski 

M10: Vlaina, Tresčen Kamen, peatbog, 1650 m 

a.s.l., 41.787974 N 22.951413 E, 28.06.2018, leg. S. 

Hristovski 

M11: Vlaina, Tresčen Kamen, pasture, 1700 m a.s.l., 

41.788832 N 22.953101 E, 28.06.2018, leg. S. Hristovski 

M12: Vlaina, Tresčen Kamen, pasture, 1850 m a.s.l., 

41.788451 N 22.960388 E, 24.06.2015, leg. S. Hristovski 

M13: Vlaina, Tresčen Kamen, pasture, 1930 m a.s.l., 

41.789329 N 22.963156 E, 24.06.2015, leg. S. Hristovski 

M14: Vlaina, Tresčen Kamen, wetland, 1730 m 

a.s.l., 41.78829 N 22.954767 E, 24.06.2015, leg. S. 

Hristovski 

M15: Maleševski Planini, Ravna Reka, h. Idila, 

beech forest, 1080 m a.s.l., 41.731107 N 22.962995 E, 

29.07.2018, leg. S. Hristovski 

M16: Maleševski Planini, Ravna Reka, meadow, 

1100 m a.s.l., 41.733537 N 22.969311 E, 27.10.2014, 

leg. S. Hristovski 

M17: Maleševski Planini, Čengino Kale, beech 

forest, 1575 m a.s.l., 41.722816 N 23.0152 E, 29.06.-

28.07.2018, leg. S. Hristovski 

M18: Maleševski Planini, Čengino Kale, Betula 

pendula stand, 1740 m a.s.l., 41.722134 N 23,032275 E, 

Fig. 1 Map of the studied area 
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28.08.-21.09.2019, leg. S. Hristovski 

M19: Maleševo Mts., Čengino Kale peak, wetland, 

1748 m a.s.l., 41.721288 N 23,032901 E, 29.06.-

28.07.2018, leg. S. Hristovski 

M20: Maleševski Planini, Čengino Kale peak, 

wetland, 1748 m a.s.l., 41.721326 N 23,032867 E, 

29.06.2018, leg. S. Hristovski 

M21: Maleševski Planini, Čengino Kale peak, 

pasture, 1748 m a.s.l., 41.721154 N 23,032588 E, 

29.06.2018, leg. S. Hristovski 

M22: Maleševski Planini, Čengino Kale, 

Chamaecytisus shrubland, 1750 m a.s.l., 29.06.-

28.07.2018, 41.721083 N 23,032199 E, leg. S. Hristovski 

M23: Maleševski Planini, Čengino Kale peak, Salix 

caprea stand, 1750 m a.s.l., 41.72099 N 23,032037 E, 

29.06.2018, leg. S. Hristovski 

M24: Maleševski Planini, Čengino Kale, Mlečna, 

pasture, 1510 m a.s.l., 41.719735 N 23,009416 E, 

29.06.2018, leg. S. Hristovski & A. Cvetkovska-

Gjorgjievska  

M25: Maleševski Planini, Mlečna, Fago-Pinetum 

sylvestris, 1385 m a.s.l., 41.726058 N, 22.992221 E, 

28.06.-15.08.2018, leg. S. Hristovski 

M26: Maleševski Planini, Mlečna, meadow, 1450 m 

a.s.l., 41.724009 N 22.997397 E, 29.06.2018, leg. S. 

Hristovski 

M27: Maleševski Planini, Kriva Reka - grip, beech 

forest, 1240 m a.s.l., 41.72103 N, 22.989257 E, 

29.06.2018, leg. S. Hristovski 

M28: Maleševski Planini, Kriva Reka, gravel bank, 

1320 m a.s.l., 41.707865 N 22.988946 E, 21.08.2010, 

leg. S. Hristovski 

M29: Maleševski Planini, Strednjačka Reka, gravel 

bank, 1298 m a.s.l., 41.712641 N 22.983953 E, 

29.06.2018, leg. S. Hristovski 

M30:Maleševski Planini, Strednjačka Reka, wet 

meadow, 1300 m a.s.l., 41.712651 N 22.983951 E, 

28.06.-15.08.2018, leg. S. Hristovski 

M31: Maleševski Planini, Murite, beech-fir-spruce 

forest, 1350 m a.s.l., 41.692676 N 22.976071 E, 

26.10.2014, leg. S. Hristovski 

M32: Maleševski Planini, Murite, beech-fir-spruce 

forest, 1350 m a.s.l., 41.692676 N 22.976071 E, 

12.07.2015, leg. S. Hristovski 

M33: Maleševski Planini, Murite, near road, 1350 

m a.s.l., 41.693148 N 22.973046 E, 12.07.2015, leg. S. 

Hristovski 

M34: Maleševski Planini, Klepalo, beech forest, 

1250 m a.s.l., 41.654588 N 22.970262 E, 12.06.2015, 

leg. S. Hristovski 

M35: Maleševski Planini, Klepalo, meadow, 1250 m 

a.s.l., 41.65665 N 22.968773 E, 11.07.2015, leg. S. 

Hristovski 

M36: Maleševski Planini, Klepalo, meadow, 1270-

1350 m a.s.l., 41.657963 N 22.973427 E, 11.07.2015, 

leg. S. Hristovski 

M37: Maleševski Planini, Klepalo, meadow, 1270 m 

a.s.l., 41.657027 N 22.969582 E, 16.08.2017, leg. S. 

Hristovski 

M38: Maleševski Planini, Berovsko Ezero, 

Zamenička River, gravel bank, 990 m a.s.l., 41.657551 N 

22.9122 E, 28.08.2019, leg. S. Hristovski 

M39:  Maleševski Planini, meadow, 1020 m 

a.s.l., 41.729816 N 22.938199 E, 13.06.2018, leg. S. 

Hristovski 

M40: Maleševski Planini, Ajdučki Kladenec, 

wetland, 1660 m a.s.l., 41.770572 N 22.988737 E, 

15.08.2018, leg. S. Hristovski 

 

RESULTS AND DISCUSSION 

In total 685 specimens belonging to 74 species from 

32 genera were registered (Tab. 1). Amara (10), 

Bembidion (8), Carabus (6), Harpalus (6) and 

Pterostichus (6) had the highest species richness, while 

other genera were registered with 3 to 1 species. The 

most abundant species was Tapinopterus balcanicus 

belasicensis (118 specimens), followed by Calathus 

melanocephalus melanocephalus (82), Poecilus 

versicolor (68) and Carabus violaceus azurescens (45), 

representing about 45.75% of total abundance.  

Among species with conservation importance, the 

endemics are represented with the highest share (11 

species), while only the species Carabus convexus 

dilatatus is noted on the CORINE list. 

Pterostichus vecors, Pterostichus bruckii, 

Tapinopterus balcanicus belasicensis, Carabus violaceus 

azurescens, Carabus gigas gigas, Cyhrus semigranosus 

balcanicus, Zabrus balcanicus rhodopensis are Balkan 

endemics, while four species: Xenion ignitum, Molops 

rufipes denteletus, Molops piceus osogovensis, Platynus 

scrobiculatus bulgaricus are recognized as subendem-

ics, with populations outside the boundaries of the 

researched area. Until recently we considered Platynus 

scrobiculatus bulgaricus and Molops rufipes denteletus 

as local endemics for the Osogovo Mountains, but with 

their discovery on Maleševo Mts, their known range of 

distribution has been expanded. Amara lunicollis, 

Notiophilus laticollis, Pterostichus apfelbecki, 
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Table 1. A list of recorded ground-beetle species on the Maleševo Mts. [abbreviations of localities M1-M40 are 

presented in the Materials and Methods chapter]. 

Pterostichus diligens, Bembidion stephensii, Bembidion 

brunnicorne, Bradycellus caucasicus have restricted 

distribution and narrower habitat tolerances, therefore 

are considered as rare. Of these, special attention 

deserve Pterostichus apfelbecki a species with a 

disjunct distribution (which indicates its relictness), 

registered only at the locality Judovi Livadi (Chehlarov 

et al. 2016) and Pterostichus diligens, a rare species in 

North Macedonia, associated with peatlands and other 

wet habitats. 

All above presented species mostly belong to 

Palearctic or European/Eurosiberian complexes. All of 

the records are from different habitat types harboring 

rich carabid diversity, with highest species diversity 

registered in wet meadows (22), habitats with 

Chamaecytisus (17), peatbogs (16), meadows (15) and 

wetlands (14). The refugial sites provide presence of 

endemic and rare species as well, highlighting the well 

Species/subspecies Localities (number of specimens)  Specimens 

1. Abax ovalis (Duftschmid, 1812)* M25 (2), M31 (1) 3 

2. Agonum sexpunctatum (Linnaeus, 1758)** M19 (2) 2 

3. Agonum viduum Panzer, 1796** M19 (7) 7 

4. Amara aenea (DeGeer, 1774)* M1 (1) 1 

5. Amara aulica (Panzer, 1796)** M30 (1) 1 

6. Amara communis (Panzer, 1797)** M30 (13), M35 (1) 14 

7. Amara convexior Stephens, 1828* M30 (3), M39 (1) 4 

8. Amara curta Dejean, 1828* M22 (1), M30 (1), M35 (1) 3 

9. Amara equestris (Duftschmid, 1812)* M22 (2), M30 (7), M6 (4), M7 (6) 19 

10. Amara littorea C. G. Thomson, 1857* M30 (2), M9 (1) 3 

11. Amara lunicollis Schiødte, 1837** M22 (1), M6 (1) 2 

12. Amara nitida Sturm, 1825** M19 (1), M22 (1), M30 (26), M6 (1) 29 

13. Amara similata (Gyllenhal, 1810)** M19 (2) 2 

14. Anchomenus dorsalis (Pontoppidan, 1763)* M16 (2) 2 

15. Anisodactylus binotatus (Fabricius, 1787)* M30 (1) 1 

16. Bembidion brunnicorne Dejean, 1831** M3 (3) 3 

17. Bembidion dalmatinum Dejean, 1831* M14 (1), M2 (1) 2 

18. Bembidion deletum Audinet-Serville, 1821* M14 (1), M25 (1) 2 

19. Bembidion geniculatum geniculatum Heer, 
1837** 

M3 (4), M31 (1), M4 (1) 6 

20. Bembidion lampros (Herbst, 1784)* M14 (1), M25 (7), M29 (1), M37 (1), M4 (5) 15 

21. Bembidion properans (Stephens, 1828)* M35 (2) 2 

22. Bembidion stephensi Crotch, 1866** M2 (1), M28 (2), M3 (1), M4 (2) 6 

23. Bembidion tibiale (Duftschmid, 1812)* M16 (1), M28 (7), M29 (1), M38 (5) 14 

24. Brachinus explodens Duftschmid, 1812* M16 (1) 1 

25. Bradycellus caucasicus (Chaudoir, 1846)** M20 (1) 1 

26. Calathus distinguendus distinguendus 
Chaudoir, 1846** 

M18 (1) 1 

27. Calathus fuscipes (Goeze, 1777)* M19 (1), M24 (1), M30 (2), M36 (4), M8 (1) 9 

28. Calathus melanocephalus melanocephalus 
(Linnaeus, 1758)* 

M16 (1), M18 (28), M22 (27), M24 (6), M30 
(13), M36 (2), M40 (1), M6 (2), M7 (1) 

81 

29. Carabus convexus dilatatus Dejean, 1826* M30 (2) 2 
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Species/subspecies Localities (number of specimens)  Specimens 

30. Carabus coriaceus cerisyi Dejean, 1826* M23 (1) 1 

31. Carabus gigas gigas Creutzer, 1799* M15 (1) 1 

32. Carabus hortensis Linnaeus, 1758* M17 (1), M18 (28), M22 (1), M23 (1), M25 (5) 36 

33. Carabus montivagus Palliardi, 1825* M18 (1) 1 

34. Carabus violaceus azurescens Dejean, 1826 
M17 (2), M2 (1), M22 (7), M25 (5), M30 (17), 
M34 (2), M6 (6), M7 (3), M9 (2) 

45 

35. Cicindela campestris campestris Linnaeus, 
1758* 

M33 (1) 1 

36. Cychrus semigranosus balcanicus 
Hopffgarten, 1881* 

M17 (1), M5 (2) 3 

37. Cymindis humeralis (Geoffroy, 1785)** M36 (1) 1 

38. Harpalus affinis (Schrank, 1781) M8 (5) 5 

39.Harpalus latus (Linnaeus, 1758)** M30 (13), M6 (1) 14 

40. Harpalus rufipalpis Sturm, 1818* M2 (1), M6 (1) 2 

41. Harpalus rufipes (DeGeer, 1774)* M8 (2) 2 

42. Harpalus subcylindricus Dejean, 1829* M1 (2) 2 

43. Harpalus tenebrosus Dejean, 1829** M17 (1), M22 (1), M6 (1) 3 

44. Laemostenus terricola punctatus (Dejean, 
1828)** 

M22 (1), M6 (3) 4 

45.Leistus spinibarbis rufipes Chaudoir, 1843** M13 (1) 1 

46. Molops piceus osogovensis B. V. 
Guéorguiev, 1997* 

M38 (2) 2 

47. Molops rufipes denteletus B. V. Guéorguiev, 
1997* 

M17 (2), M23 (1), M6 (1) 4 

48. Nebria brevicollis (Fabricius, 1792)* M10 (1), M23 (1) 2 

49. Notiophilus laticollis Chaudoir, 1850** M6 (1) 1 

50. Notiophilus substriatus C. R. Waterhouse, 
1833** 

M17 (1), M18 (1), M25 (5) 7 

51.Ophonus azureus (Fabricius, 1775)** M35 (2) 2 

52. Panagaeus bipustulatus (Fabricius, 1775)** M30 (2) 2 

53. Paranchus albipes (Fabricius, 1796)* M38 (1) 1 

54. Platynus scrobiculatus bulgaricus Schmidt, 
2009* 

M32 (1), M38 (2) 3 

55. Poecilus lepidus (Leske, 1785)* M30 (3) 3 

53. Poecilus versicolor (Sturm, 1824)* M12 (1), M21 (1), M30 (61), M36 (5) 68 

57. Pterostichus apfelbecki Csiki, 1908 M0 (1) 1 

58. Pterostichus bruckii Schaum, 1859* M27 (1) 1 

59. Pterostichus diligens (Sturm, 1824)** M19 (2), M2 (1), M9 (3) 6 

60. Pterostichus niger (Schaller, 1783)* M2 (16), M30 (1), M4 (1) 18 

61. Pterostichus nigrita (Paykull, 1790)* M19 (5), M9 (2) 7 

62. Pterostichus strenuus (Panzer, 1796)* M29 (1), M30 (2), M40 (1) 4 

63. Pterostichus vecors (Tschitschérine, 1897)* 
M17 (4), M2 (2), M25 (4), M4 (1), M5 (1), M6 
(2), M9 (1) 

15 

64. Sinechostictus millerianus Heyden, 1883* M28 (1), M38 (3) 4 

65. Syntomus obscuroguttatus (Duftschmid, 
1812)** 

M30 (1) 1 

66. Syntomus truncatellus (Linnaeus, 1761)** M22 (2), M30 (2) 4 

67. Synuchus vivalis (Illiger, 1798)* M30 (4) 4 
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* First records for the Macedonian part of Maleševo mountains; ** First records for Maleševo mountains (both Mac-
edonian and Bulgarian parts) 

Species/subspecies Localities (number of specimens)  Specimens 

68. Tapinopterus balcanicus belasicensis Mařan, 
1933* 

M17 (43), M22 (5), M23 (3), M25 (48), M26 
(1), M5 (2), M6 (7), M7 (8), M9 (1) 

118 

69. Trechus obtusus obtusus Erichson, 1837* M30 (1) 1 

70. Trechus quadristriatus (Schrank, 1781)* M16 (1) 1 

71. Trechus gr. subnotatus Dejean, 1831* M13 (1), M40 (5) 6 

72. Xenion ignitum (Kraatz, 1875)* 
M17 (9), M2 (1), M22 (17), M25 (6), M27 (1), 
M32 (1), M6 (1) 

36 

73. Zabrus balcanicus rhodopensis Apfelbeck, 
1904* 

M11 (1) 1 

74. Zabrus tenebrioides (Goeze, 1777)** M2 (1) 1 

preserved nature and conservation importance of the 

mountain massif. 

Overall, 71 species were recorded for the first time 

for the Macedonian part of Maleševo mountains. The 

following five species known from the literature were 

not confirmed: Acinopus ammophilus Dejean, 1829, 

Amara kulti Fassati, 1947, Lebia cyanocephala 

(Linnaeus, 1758), Pedius longicollis (Duftschmid, 1812) 

and Stenolophus teutonus (Schrank, 1781).  Thus, the 

total number of species for the Macedonian part of 

Maleševo mountains is 79.  

For comparison, during a faunistic study of the 

ground-beetle fauna on the Bulgarian side of the 

Maleševo Mts, relatively high species diversity of 125 

species was registered, with 11 species of conservation 

importance among which the above-mentioned Balkan 

endemics dominate (Guéorguiev and Ljubomirov 2009). 

Our research contributed with 25 first species records 

for the whole Maleševo mountains in both Macedonian 

and Bulgarian parts. As a result of the studies in 

Bulgarian and Macedonian part of Maleševo Mt. the 

total number of ground beetle species is 153. 
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Abstract 
The purpose of these article is to represent the cytomorphological aspect of the spermatogonia in Ohrid 
trout (Salmo letnica (Karaman, 1924) and Ohrid belvica (Salmo ohridanus Steindachner, 1892) on ultra-
structural level, which degenerate in the postspawning period. At certain sites in the wall of the seminif-
erous lobules of Ohrid trout and Ohrid belvica, in addition to normal spermatogonia, there are some that 
show clear signs of degeneration and are characterized by asymmetric shape, granular or vacuolated 
cytoplasm, condensed chromatin, and karyopicnotic features. 

On a level with certain lobules spermatogonia which separate from the walls of the lobules can be ob-
served. We can notice presence of completely homogenous mass which originates from spermatogonia 
with delaminated cell membrane, as well as mitochondria with disintegrated crusts, vacuoles and poor 
cytoplasm or lysed parts of the cytoplasm. It has to be noted that spermatogonia whivh are situated next 
to the Sertoli cells are degenerated, as well as the Sertoli cells are. Our results which concern the cyto-
morphological characteristics of the spermatogonia which degenerate during the postspawning period 
correspond with findings of many other autors, as well as our previous results which concern the same 
or other teleost species. Our results show that in the period of rebuilding of the testicular parenchyma 
(postspawning period) the degenerative changes which are visible on a level with the spermatogonial 
population, should be explained as normal accompanying phenomenon which follows the initial phase of 
the future reproductive cycle whose intensive development happens in the later period, period of regen-
eration. 
 
Key words: Ohrid trout, Ohrid belvica, degenerated spermatogonia, ultrastructural analysis, annual re-
productive cycle.  
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INTRODUCTION 

In this paper the degenerative changes on the level 

of spermatogonia have been analysed, as a normal ac-

companuing phenomenon of spermatogenesis during 

the beginning phase of the annual reproductive cycle. 

In the literature there are relatively a small number of 

data which point out the degenerative changes of sper-

matogonia with Teleostei during the annual reproduc-

tive cycle (Almeida et al., 2008; Leal et al., 2009; Print & 

Loveland, 2000). The degeneration of some spermato-

gonia with Perca fluviatilis Linneus, 1758 was noticed 

by Kulaev (1927). Also, in the testes perch from Dojran 

Lake the presence of spermatogonia which show visible 

signs of degeneration was noticed (Tavciovska-Vasileva, 

1992, 1994). In the postspawning period with Perca 

fluviatilis from Dojran Lake the presence of necrotic 

formations of spermatogonial origin was noticed 

(Tavciovska-Vasileva, 1992, 1994). Similar formations, i. 

e. necrotic (lipophuscine) groups with Fundulus hetero-

clitus (Linnaeus, 1766) were noticed by Matthews 

(1938) and Lofts et al. (1966). Necrotic formations rich 

with lipids and PAS positive cells in the testes of Salaria 

pavo (Risso, 1810) were noticed (Patzner & seiwald, 

1987). The spermatogonial degeneration in the testes 

of Salmonidae, i.e. Ohrid trout and Ohrid belvica was 

noticed by Dimovska & Tavciovska-Vasileva (1998), 

Tavciovska-Vasileva (1999, 2001, 2002, 2004) and 

Tavciovska-Vasileva & Rebok (2009). 

mailto:irena@pmf.ukim.mk
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=136
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=10686
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=2787
http://en.wikipedia.org/wiki/Carl_Linnaeus
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=2786
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MATERIAL AND METHODS 

Testes of sexually mature Ohrid trout and Ohrid 

belvica males caught in Ohrid Lake have been analysed. 

Analyses have been done with electronic microscope. 

Smal parts of testes 1-2 mm big have been used for 

electronic microscopy. The material has been fixed ac-

cording to following procedure: Immediately after the 

tissue sections have been taken, they are fixed in 3% 

glutaraldehyde and then conserved in 0.1 M phosphate 

buffer. After adequate fixation the material has been 

subunitted to postfixation in 1% osmium tetraoxid 

(OsO4). In the further treatment the material has been 

washed in phosphate buffer, dehydrated in series of 

acetone and uranil acetate. The tissue parts have been 

infiltrated with Durcopan ACM mixture, mixture of ace-

tone-Durcopan, Durco-pan No.1, Durcopan No. 2, fit in 

Durcopan No. 2 and polymerised. For the ultrastructur-

al analysis, ultrathin sections of 40-60 hm tickness have 

been prepared, with the help of glass knives, on 

Reichert-Yung “Ultracut” ultramicrotome, installed on 

copper nets, contrasted with uranil acetate and lead 

cytrate. The sections have been observed on Tesla BS 

500 and OPTON (Zeis) EM 109 electronic microscope. 

The micro-photographs for electronic microscope were 

obtained on Agfa Scientia EM Film 23056/6,5 x 9 cm, 

ORWO NP 20 panchromatic 120, Kodak 120 and made 

on Agfa papirtone Paper P1-3. 

RESULTS 

 On a level of seminiferous lobules of Ohrid trout in 

dependence of annual cycle, cysts with different germi-

nal generations can be present. In some spermatogo-

nia, directly before the spawning, beginning degenera-

tive changes can be noticed, i. e. on a level of some 

spermatogonia granular cytoplasm and granular chro-

matin, as well as a presence of lipids with low electron 

density can be noticed (Fig. 1). In the postspawning 

period, as the process goes on, i. e. final phase, except 

normal spermatogonia, there are some which shows 

signs of degeneration and are characterized by unsym-

metrical form and thick cytoplasm (Fig. 2, 3, 4). The 

nucleus of these cells doesn`t have clear contours. It 

has an unsymetrical form, condensed chromatin and 

karyopycnotic characteristics. On a level with certain 

seminiferous lobules spermatogonia which separate 

from the walls of the lobules can be observed. It has to 

be noted that spermatogonia which are situated next 

to Sertoli cells are degenerated, as well as the Sertoli 

cells are (Fig. 2, 3). Also, in the period of regeneration 

which follows the postspawning period, is character-

ized by the presence of spermatogonial generation for 

the following reproductive cycle. On a level with some 

seminiferous lobules spermatogonia in degeneration 

can be observed, which are manifested hyperchromatic 

characteristics of the nuclei or karyopycnosis has al-

Fig. 1 Spermatogonium in beginning phase of degener-

ation with granular cytoplasm (ZC) and granular chro-

matin (ZH) in Ohrid trout. Presence of lipids (L) with low 

electron density. Ultrathin section, 7.000x  

Fig. 2 A part of cytoplasm of Sertoli cell (SK) in degener-

ation in Ohrid trout. Presence of lipids (L) with different 

dimensions, prominentnucleus (N). Spermatogonium in 

degeneration (DSp). Visible interstitium with fibroblast 

(FB) in direct closeness of basal lamina (arrow), pres-

ence of colagenous fibrils (small arrow). Ultrathin sec-

tion, 4.000x. 
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ready happened with them. In Ohrid belvica the degen-

eration of spermatoginia are clearly noticed on ul-

trathin sections. The beginning degenerative changes 

of spermatogonia are manifested with cytoplasm with 

granular structure in which single vacuoles, disintegrat-

ed nuclear membrane and heterochromatic nucleus 

and nucleolus have been noticed (Fig. 5). Also, on ultra-

structural level in the cytoplasm of degenerated sper-

matogonia, mitochondria with disintegrated crusts and 

lysed parts of the cytoplasm can be noticed (Fig. 6). Our 

results have pointed out that during the period of re-

building of testicular parenchyma, i. e. the postspawn-

ing period, the degenerative changes which have been 

seen on a level of spermatogonial population, they can 

be explained as a normal following phenomenon which 

follows the initial phase of the future reproductive 

(spermatogenetic) cycle, whose intensive development 

happenes in the later period, i. e. period of regenera-

tion. 

 

DISCUSSION 

The studies of ultrastructural features of teleost 

spermatogenesis are scarce and they focused mostly 

on common carp (Cyprinus carpio), silver pomfret 

(Pampus argenteus), burbot (Lota lota), rock flounder 

(Kareius bicoloratus) and grey armored catfish 

(Liposarcus anisitsi) (Dadras et al. 2023) with other spe-

cies receiving less attention.  

In the seminiferous lobules of Ohrid trout and Ohrid 

belvica except normal spermatogonia, we found out a 

presence of spermatogonia which show evident signs 

of degeneration, which are manifested by karyopycno-

sis, granular or vacuolated cytoplasm, completely ho-

mogenous mass with delaminated cell membrane, de-

lamination of spermatogonia from the walls of the 

seminiferous lobules. In our preliminary research sper-

matogonial degeneration of the testes of Salmonidae, i. 

e. Ohrid trout and Ohrid belvica was noticed by 

Dimovska & Tavciovska-Vasileva (1998), Tavciovska-

Vasileva (1999, 2001, 2002, 2004) and Tavciovska-

Vasileva & Rebok (2009). The degeneration of certain 

spermatogonia with Perca fluviatilis was noticed too by 

Kulaev (1927). Also, in the testes of Dojran perch pres-

ence of degenerated spermatogonia was stated 

(Tavciovska-Vasileva, 1992, 1994). Similar formations, i. 

e. necrotic (lipophuscine) groups with Fundulus hetero-

clitus were noticed by Matthews (1938) and Lofts et al. 

(1966). Necrotic formations rich with lipids and PAS 

positive cells in the testes of Salaria pavo were noticed 

(Patzner & Seiwald, 1987). In the literature there are 

Fig. 3 A part of cytoplasm of Sertoli cell in degenera-

tion, lysosomes with “myelin like” figures (MLF), lysed 

cytoplasmatic regions (LCR), mitochondria in degenera-

tion (small arrows), lipids (L) with different dimensions 

in Ohrid trout. A part of one spermatogonium in degen-

eration (DSp). Ultrathin section, 8.000x  

Fig. 4 A part of spermatogonium in degeneration (DSp) 

in direct closeness with Sertoli cell in degeneration in 

Ohrid trout. In the cytoplasm of Sertoli cell (SK) pres-

ence of lysosomes with “myelin like” figures (MLF), 

mitochondrium in degeneration (black arrow), lipid 

vacuoles (LV) with different dimensions. Visible basal 

lamina (small arrows). In the interstitium (I) fibroblast 

(FB) with prominent nucleus (n) with widened peri-

nuclear space (arrow). Ultrathin section, 8.000x. 
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relatively a small number of data which point out the 

degenerative changes of spermatogonia with Teleostei 

during the annual reproductive cycle (Almeida et al., 

2008; Leal et al., 2009; Print & Loveland, 2000). The 

degenerative processes which are visible on a level 

with the spermatogonial generation should be ex-

plained as a normal accompanuing phenomenon which 

follows the initial phase of the future reproductive cu-

cle, i. e. the proliferation and the differentiation of 

spermatogonia. This intensive development happenes 

in the later period (period of regeneration), in contrast 

to a large number of data which concern other Verte-

brata, especially for Mammalia (Roosen-Runge & Leik, 

1968; Collins, 1987) which point to an enormous num-

ber of gonocytes which are exposed to degeneration to 

degeneration during the fetal and early postnatal peri-

od. 

 

CONCLUSION 

On the basis of our research concerning the testes 

of Ohrid trout and Ohrid belvica in the postspawning 

period and spermatogonial population, we can con-

clude the following: in certainseminiferous lobules, 

besides spermatogonia with normal cytomorphological 

aspect, they can be noticed in degeneration, which is 

manifested with karyopycnosis, mitochondria with dis-

integrated crusts, vacuoles and poor cytoplasm, as well 

as delamination from the walls of the lobules. 
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Abstract 
The author's further study of Hieracium s.str. (Asteraceae) revealed some additional new data and 

confirmations regarding the diversity and chorology of this genus in North Macedonia. This paper deals 

with six species of which two are reported for the first time in the country - Hieracium macropannosum, 

found near Delčevo (Dzvegor village), and Hieracium oxyodon, found in Šar Mountains (Plat, Brezno 

village). The present occurrence of the following three species in the country, reported in the literature 

from a single locality 85 years ago or earlier, is confirmed by their records in one or more additional 

locations: Hieracium lachenalii, Hieracium prenanthoides, and Hieracium pseudofastigiatum. Hieracium 

glabratum, collected in the country only once in 1918, in Šar Mountains (Ljuboten), is confirmed in the 

same locality. A photograph of a herbarium or live specimen, along with a map of its distribution in the 

country, is given for each presented taxa. 
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Introduction 

The diversity and distribution of the taxonomically 

problematic genus Hieracium s.str. (Asteraceae) in 

North Macedonia have not been comprehensively 

studied so far. Data regarding the presence of more 

than 65 broadly defined species are reported in the 

floristic literature to date. They do not satisfactorily 

depict the real diversity and chorology of the genus in 

the country, with part of them appearing to be 

unreliable. Additionally, the presence of many taxa, 

known only from a single or few localities published in 

the first half of the 20th century, lacks recent confirma-

tions in the field. This, apparently insufficient 

knowledge regarding this genus, suggests the necessity 

for its further taxonomic and chorological studies in the 

country. 

During the author’s floristic fieldwork in various 

mountain regions of North Macedonia over the past 

two decades, special attention has been paid to the 

genus Hieracium s.str. Thereby, an abundant collection 

of herbarium material and photographs of live 

specimens has been provided, part of which have 

already been studied and published. As the most 

noteworthy published data could be mentioned the 

first record of six species in the country [H. jurassicum 

Griseb., H. jankae R. Uechtr., H. maculatum Schrank, H. 

camkorijense Zahn, H. paniculatissimum (Zahn) 

Teofilovski and H. pellense Gottschl. & Dunkel.] and the 

description of one species new to science (H. micevskii 

Teofilovski) (Teofilovski 2011, 2019, 2021, 2022). The 

more recent author’s studies have revealed some 

additional Hieracium species that were previously 

unknown in the country or were little known in the 

literature, often by a single, very old record. Aiming to 

update the present knowledge regarding the diversity 

and chorology of this genus in the country and in 

general, a part of such new data is presented in this 

article. 

 

Material and methods 

The fieldwork was conducted in the period 1998 – 

2023, mainly in the mountains of western, southern, 

and eastern parts of North Macedonia. It was carried 

out in the frame of enthusiastic floristic studies, some 

professional engagements, and engagements in some 

applicative projects. Appropriate, mostly abundant, 

plant material was herbarized and photographed. 

Herbarium material is stored in the herbarium of the 
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author. Relevant treatments of the Hieracim s.str. were 

used for identification of the collections and providing 

data for their distribution in North Macedonia (when 

present) and their general distribution: Boissier 1875, 

Frain 1895, Zhan 1921-1923, 1931-1935, 1936-1938, 

Hayek 1928-1931, and Nyárády 1965. Scans of the type 

or other specimens belonging to the studied or some 

other relevant taxa, from various European public 

herbaria, are used as comparative material. All the 

presented herbarium collections are collected and 

identified by the author of this article (A.T.). 

 

Results and discussions 

Hieracium glabratum subsp. nudum Nägeli & Peter 

(Figures 1, 2) 

= H. glabratum subsp. glabrescens (F. W. Schultz) 

Dalla Torre & Sarnth. 

Šar Mountains: Ljuboten, grassy place, limestone, 

2180 m, 42.204252°N, 21.114246°E, 28.7.2014, leg. & 

det. A.T. 

This is the first confirmation of the presence of this 

species and subspecies in North Macedonia. The 

previous reports were based on a single collection 

gathered by J. Bornmüller in 1918, also in Ljuboten (Šar 

Mountains) (Bornmüller 1926, Zhan 1931-1935, as H. 

glabratum subsp. glabrescns). In Euro+Med Plantbase 

the presence of H. glabratum in North Macedonia is 

considered questionable (Greuter 2006+). H. glabratum 

subsp. nudum is distributed in the southern Alps, 

Dinarides, and Romanian Carpatians, extending 

southward to the Ljuboten peak, in the Šar Mountains. 

The nearest localities to the one in the Šar Mountains 

are situated in North Albania (Prokletije Mts.) (Zhan 

1931-1935), ca. 110 km northwest. 

 

Hieracium lachenalii Suter s.l. (Figures 3, 4) 

Jakupica Mt.: road to Begovo Pole, shrubby place, 

1796 m, 41.737802°N, 21.433354°E, 27.7.2023. leg. & 

det. A.T. 

This is the first confirmation of the presence of this 

species in the country, previously known only by a 

single and doubtful data from the vicinity of Valandovo 

(Kajali) (Stojanoff 1928, as H. vulgatum Fr.). This old 

literature data requires confirmation, particularly as 

the xerothermic habitats, widely prevailing in the 

locality, seem to be not well appropriate for this 

species.  

H. lachenalii s.l. is among the most polymorphic 

complexes of Hieracium s. str., with more than 150 

recognized subspecies so far (Zhan 1921-1923, as H. 

vulgatum, 1931-1935; Greuter 2006+). It is distributed 

throughout much of Europe (northward up to the 

subarctic parts while becoming rare in the Mediterra-

Figure 1. Hieracium glabratum subsp. nudum - herbari-

um specimen from Ljuboten peak, Šar Mountains, scale 

bar 2 cm. 

Figure 2. Hieracium glabratum subsp. nudum  

- distribution in North Macedonia  

(confirmed locality from literature). 
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nean) and central and temperate parts of W Asia. It 

inhabits forest clearings and margins, shrubby places, 

and sparse forests (Zhan 1921-1923). It is known to 

occur, although with a scattered distribution, in all 

countries neighboring North Macedonia (Stojanov & al. 

1966, Gajić 1975, Josifović 1986, Gottschlich & al. 2011, 

Gottschlich & Barina 2017).  

Hieracium macropannosum (Rech. f. & Zahn) 

Greuter (Figures 5, 6) 

≡ H. pilosissimum subsp. macropannosum Rech. f. & 

Zahn, ≡ H. chalcidicum subsp. macropannosum (Rech. f. 

& Zahn) Greuter. 

Delčevo: NE of Dzvegor vill., black pine forests, 

limestone, 930-1110 m, 41.980224°N, 22.838173°E, 24 

& 25.6.2021, 14.7.2021, 30.7.2022, leg. & det. A.T. 

This is the first record of this species in North 

Macedonia. It was described from Leila Mt. in Northern 

Greece (Rechinger 1939, as H. pilosissimum subsp. 

macropannosum), and has not been found elsewhere 

since then. The data regarding its distribution in the 

northeastern floristic region of Greece (Dimopoulos & 

al. 2013, as H. chalcidicum subsp. macropannosum) is 

most likely based on the protologue.  

The rank of a separate species of H. macropanosum 

was initially proposed by Greuter (2005), who, however, 

two years later accepted its original rank of subspecies, 

proposing a new combination - H. chalcidicum subsp. 

macropannosum (Rech. f. & Zahn) Greuter (Greuter 

2007). Szeląg (2018), included H. macropannosum in 

the newly extended H. heldreichii agg., which, includes 

all species intermediating between H. pannosum s.l. 

and H. racemosum s.l. Such intermediate species occur 

within the range of H. pannosum s.l., which includes 

the Balkan Peninsula, Turkey, and Armenia (Greuter 

2006+). In North Macedonia, only two additional 

species of H. heldreichii agg. are known to be present - 

H. chalcidicum Boiss. & Heldr. and H. heldreichii Boiss., 

both reported from the locality Markovi Kuli near Prilep 

[see Zhan 1936-1938, as H. pilosissimum ssp. chalcidi-

cum (Boiss. & Heldr.) Zahn and H. heldreichii Boiss. 

subsp. heldreichii].  

H. macropannosum is a common species through-

out the Pinus nigra forests in the vicinity of Zvegor 

village, which covers a limestone area of nearly 200 ha. 

This area is the only enclave of limestone geological 

substrate in the eastern parts of North Macedonia 

which is situated c. 110 km northeast of the type 

locality, Leila Mt. in N Greece. According to the labels of 

the specimens in the type collection [100001170 (B); 

1046709 (LD), 000648180 (BM), 2138 (Herb. Mus. Hist. 

Natur. Vindob.)], in Leila Mt. this species grows in pine 

forests on a siliceous substrate. 

 

Figure 3. Hieracium lachenalii s.l. - herbarium specimen 

from Jakupica Mt., scale bar 2 cm. 

Figure 4. Hieracium lachenalii s.l. - distribution in North 

Macedonia  

(●- new locality, ○ - doubtful locality from literature). 
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Hieracium oxyodon Fr. subsp. oxyodon (Figures 7, 

8) 

Šar Mountains: Brezjanski Kuli, stony places, 

limestone, 1800-1850 m, 42.101134°N, 20.993418°E, 

19.6.2018, 12.7.2018, leg. & det. A.T.; Šar Mountains: 

Plat, limestone rocks, 2060 m, 42.028600°N, 

20.814596°E, 21.7.2012, leg. & det. A.T.; Šar Moun-

tains: Plat, limestone rocks, 1850 m, 42.030188°N, 

20.828876°E, 7.6.2018, leg. & det. A.T. 

These are the first records of this species and 

subspecies in North Macedonia. H. oxyodon is 

distributed in the mountains of C Europe (Alps, Jura) 

and the Balkan Peninsula (Dinarides, Šar Mountains). It 

is considered a hybrid species, presumably originating 

from H. glaucum (or H. bubpleuroides) and H. bifidum 

(H. glaucum > H. bifidum or H. bubpleuroides > H. 

bifidum) (Zhan 1931-1935). The cited author accepted 

22 subspecies in its frame. H. oxyodon subsp. oxyodon 

has a similar range of distribution with H. oxyodon s.l. 

but missing in Germany and Croatia (Zhan 1931-1935, 

Greuter 2006+, Niketič & al. 2021). In the Balkan 

Peninsula, it is known for Montenegro (Durmitor Mt., 

Komovi Mt.), Serbia (Mučanj Mt.), and Kosovo 

(Prokletije Mt., Šar Mountains) (Niketić 1999, Niketić & 

Figure 5. Hieracium macropannosum - specimen from 

Dzvegor village, Delčevo (Photo A. Teofilovski). 

Figure 7. Hieracium oxyodon subsp. oxyodon - herbari-

um specimen from Brezjanski Kuli, Šar Mountains, scale 

bar 2 cm. 

Figure 6. Hieracium macropannosum - distribution  

(first record) in North Macedonia. 
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al. 2021).  

Hieracium prenanthoides Vill. s.l. (Figures 9, 10) 

Bistra Mt.: Careva Čeśma, limestone, 1700-1720 m, 

41.64639°N, 20.70913°E, 17.7.2022, leg. & det. A.T. 

Until now, information on this striking species in 

North Macedonia was limited to a single report from 

the locality Vojtina in Galičica Mt., which was based on 

material collected more than a century ago by K. 

Vandas [Zhan 1936-1938, as H. prenanthoides subsp. 

bupleurifolium (Tausch) Zahn]. In the new locality in 

Bistra Mt. only a small population of c. 20 specimens 

were observed, growing just near the road Mavrovo-

Galičnik, on shallow soil with abundant herbaceous 

plant cover (Anthyllis vulneraria, Calamagrostis sp., 

Chamaenerion dodonaei, Lathyrus pratensis, Helianthe-

mum nummularium, Onobrychis scardica, Sedum 

ochroleucum, Achillea holosericea, Leontodon hispidus, 

Lactuca muralis, etc.).  

H. prenanthoides s.l. is a polymorphic complex, in 

which Zhan (1921-1923) recognized 40 subspecies 

many of them originally described as separate species. 

It has a wide distribution in much of Europe and N & W 

Asia but is rare in the Balkan Penisula. In the neighbor-

ing countries to North Macedonia, it has only been 

reported from Korab Mt. (Albania) (Gottschlich & 

Barina 2017), Kruševac (Serbia) (Zhan 1936-1938, Gajić 

1975), W & C Stara Planina Mt., Rila Mt. (Bulgaria) 

(Stojanov & al. 1966), and Chelmos Mt. (Greece)

(Gottschlich & Raabe 2011). 

 

Hieracium pseudofastigiatum Degen & Zahn 

(Figures 11, 12) 

≡ H. umbrosum subsp. pseudofastigiatum (Degen & 

Figure 8. Hieracium oxyodon subsp. oxyodon - distribu-

tion (first records) in North Macedonia. 

Figure 9. Hieracium prenanthoides s.l. - herbarium 

specimen from Careva Češma, Bistra Mt.,  

scale bar 3 cm. 

Figure 10. Hieracium prenanthoides - distribution in 

North Macedonia  

(●- new locality, ○ -  locality from literature). 
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Zahn) Zahn. 

Šar Mountains: Selce Keč vill., beech forest, 1010 m, 

41.933263°N, 20.866613°E, 24.9.2015, leg. & det. A.T. 

(Teofilovski 2016, as H. umbrsum s.l.); Šar Mountains: 

Novo Selo vill., forest treeline, 1640 m, 41.942244°N, 

20.837925°E, 5.9.2015, leg. & det. A.T. (Teofilovski 

2016, as H. umbrsum s.l.); Suva Gora Mt.: Trnovo vill., 

deciduous forest, limestone, 1360 m, 41.768333°N, 

21.004730°E, 28.6.2023, leg. & det. A.T.; Bistra Mt.: NW

-W of Straža, roadside, limestone, 1418 m, 41.673187°

N, 20.844388°E, 14.6.2022, leg. & det. A.T.; Ilinska Mt.: 

above Prostranje vill., roadside in beech forest, 7.2020, 

leg. & det. A.T.; Jablanica Mt.: Gorna Belica vill., beech 

forest, 41.223712°N, 20.544648°E, 1540 m, 3.7.2017, 

leg. & det. A.T.; Galičica Mt.: Evla vill., sparse mixed 

Fagus and Ostrya forest, 1400 m, 15.7.2010, leg. & det. 

A.T. (Teofilovski 2011, as H. umbrosum s.l.).  

The only previously reported locality of this species 

in the country was Korab Mt. (Zahn 1938, as H. 

umbrosum subsp. pseudofastigiatum). Besides North 

Macedonia, this species is also present in Albania, 

Serbia, Bulgaria, and Romania (Zahn 1938, Greuter 

2006+, Niketić & al. 2020). The locality near Evla village 

in Galičica Mt. marks the new southernmost point of its 

known distribution, with the previously known one 

being situated c. 85 km NW-N, in Korab Mt. 

H. pseudofastigiatum belongs to the hybridogenic 

complex H. umbrosum whose origin is interpreted by 

Zhan (1936-1938) as “H. murorum > H. prenanthoides”. 

In this complex, which is distributed throughout much 

of Europe, the cited author included 20 subspecies, 

some of them originally being described as distinct 

species. In North Macedonia, there is a literature 

report also for H. umbrosum Jord. subsp. umbrosum 

(Jakupica Mt. - Pepelak, Behr & al. 1938).  

 

Conclusions 

1. Two Hieracium s.str. species are reported for the 

first time in North Macedonia: 

- H. macropannosum, previously known only from 

the type locality in NE Greece (Leila Mt.), is recorded 

near Delčevo (Dzvegor village), 110 km northwest. Here 

it grows abundantly, in black pine forests, on lime-

stone. 

- The mainly central European species H. oxyodon is 

recorded in the subalpine zone of Šar Mountains (Plat, 

Brezno village). The collected specimens belong to 

subsp. oxyodon, known also from the Kosovo part of 

this mountain. 

 

Figure 11. Hieracium pseudofastigiatum - herbarium 

specimen from Gorna Belica vill., Jablanica Mt., scale 

bar 4 cm. 

Figure 12. Hieracium pseudofastigiatum - distribution 

in North Macedonia,   

(●- new locality, ○ -  locality from literature). 
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2. The presence of three Hieracium s.str. species in 

North Macedonia, in literature known only from a 

single, old report, is confirmed with its findings in one 

or more additional locations: 

- H. lachenalii s.l. is recorded in the upper montane 

zone of Jakupica Mt. (road to Begovo Pole). The only, 

almost a century-old literature report in the country, 

from the vicinity of Valandovo is doubtful, requiring 

confirmation. 

- H. prenanthoides s.l. is recorded in Bistra Mt. 

(Careva Čeśma). The only previous literature report is 

based on a single, more than a century-old collection 

from Galičica Mt. 

- The Balkan-Romanian species H. pseudofas-

tigiatum, previously reported only from Korab Mt. 85 

years ago, has now been confirmed to be more 

widespread in the country. It is recorded in Šar 

Mountains, Suva Gora Mt., Bistra Mt., Ilinska Mt., 

Jablanica Mt., and Galičica Mt. The southernmost point 

of its distributional range is shifted from Korab Mt. to 

Galičica Mt., c. 85 km SE-E. 

3. The record of H. glabratum subsp. nudum in Šar 

Mountains (Ljuboten) confirms the current occurrence 

of the species and subspecies in the locality and the 

country, 105 years after its initial finding. 
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Abstract 
The confirmation of the presence of Orobanche pancicii Beck, in the flora of North Macedonia, is 

presented in this paper. The only data for the occurrence of this species is from 1921 by Stojanov, for the 

mountain Belasica (southeastern part of North Macedonia). The new findings includes the mountains in 

the central (Karadjica, Kozjak) and western part of North Macedonia (Korab, Jablanica). In general, the 

distribution area of O. pancici includes Balkan Peninsula and countries from Central Europe (Austria, 

Hungary). In Euro+Med PlantBase, North Macedonia is not included in the distribution area of this 

species. O. pancicii belongs to the Subsect. Glandulosae that includes species in which corolla, especially 

the upper lip is covered with more or less dense dark-purple glandular hairs. Knautia- and Scabiosa-

species appear to be the most frequent host plants for O. pancicii, but also some others are reported: 

Valeriana montana, Ligustrum vulgare, Wulfenia carinthiaca, Centaurea scabiosa, Cephalaria sp., 

Euonimus europaeus, Ailanthus altissima. In our case, Stachys tymphaea and Valeriana montana are 

determined as certain host plants while the host plants for the population from the mountain Kozjak 

(Prilep) stay unknown. As it is mentioned above, V. montana is already known, but S. tymphaea is so far 

unknown host plant for O. pancicii. Species of the genus Hieracium, alleged for the mountain Belasica, 

are also unknown host plants, for this species.  
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Introduction 

The work on the genus Orobanche, for more than a 

decade, revealed both new and rare species for the 

flora of North Macedonia (Nikolov, 2019, 2020, 2022). 

A total of 25 species for the territory of North Macedo-

nia was reported, based on literature and new data 

(Nikolov, 2022). Meanwhile, another new species, Oro-

banche laserpitii-sileris Reut. ex Jord. for our flora, was 

recorded by Dimitrov (2022). Consequently, the num-

ber of species now reaches 26.  

The presence of Orobanche pancicii Beck (Fig. 1) in 

the flora of North Macedonia, was based on only one 

and very old record by Stojanov (1921) for the moun-

tain Belasica (southeastern part of North Macedonia). 

The new findings are the first confirmation after more 

than a century, for its occurrence in our flora and sig-

nificantly extends the distribution area on the territory 

of North Macedonia.  

 

 

General distribution  

Up to now, the presence of Orobanche pancicii is 

reported from Austria, Hungary, Slovenia, Bosnia and 

Herzegovina, Serbia, Montenegro, Albania, Bulgaria 

and Greece (Rohlena, 1942; Parabućski, 1974; Hartvig, 

1991; Pusch, 2000; Pusch & Günter 2009; Kiraly, Barina, 

Horvath & Mesterhazy, 2005; Dakskobler, Vreš & 

Pusch, 2010; Domina & von Raab-Straube (2010+); 

Stojanov, 2020).  

Taxonomy position of Orobanche pancicii 

Orobanche pancicii belongs to the subsect. Glandu-

losae (Beck) Teryokhin which comprises species with 

dark purple glandular hairs on the corolla. There are, in 

this subsection, 11 worldwide species, six of them in 

Europe (Pusch, 2000). Among the latter, Orobanche 

alba Stephan ex Willd., Orobanche reticulata Wallr. and 

Orobanche serbica Beck & Petrović are recorded for the 

territory of North Macedonia (Grecescu, 1899; Vandas, 

1909: Stojanov, 1921; Jurišić, 1923; Urumov, 1923; 

Bornmüller, 1928; Grebenščikov, 1937(1938); Soška, 
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Fig. 1. Orobanche pancicii Beck 

Kozjak (Prilep) 
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1937(1938), 1938-1939a, 1941; Petrovič, 1941: 

Černjavski, 1943; Rudski, 1943; Grupče, 1958; Drenkov-

ski, 1969; Leute, 1978; Teofilovski, 2011; Nikolov, 

2020). 

Host plants 

O. pancicii parasitizes mostly on Dipsacaceae-

species: Scabiosa leucophylla Borbás, Knautia fleisch-

manni (Rchb.) Pacher, K. magnifica Boiss., K. arvensis 

(L.) Coult., K. drymeia Heuff., K. dipsacifolia Kreuzer, 

but also on Valeriana montana L., Ligustrum vulgare L., 

Wulfenia carinthiaca Jacq., Centaurea scabiosa L., Hier-

acium sp., Cephalaria sp., Euonymus europaeus L., Ai-

lanthus altissima (Mill.) Swingle, Teucrium chamaedrys 

L. (Hartvig, 1991; Uhlich, Pusch & Barthel, 1995; Pusch, 

2000; Pusch & Barthel, 2009; Stojanov, 2020).  

 

Materials and methods 

An abundant material of this species was collected 

during the field research between 2010 and 2023, es-

pecially in the period 2011–2013 when the project 

“Taxonomy and chorology of the genus Orobanche in 

the Republic of Macedonia” was carried out. According 

to the standard procedures, the plants were herba-

rised, labelled and numbered. Different literature 

sources were used for the identification and distribu-

tion of Orobanche species: Beck (1890, 1930), Hayek 

(1929), Chater & Webb (1972), Delipavlov (1995), 

Hartvig (1991), Pusch (2000), Pusch & Günter (2009). 

Photos of the whole plants of O. pancicii as well as pho-

tos with the host plants are presented in the paper. A 

distribution map with literature records and new data 

is also presented. The voucher specimens are deposit-

ed in the herbarium of the Natural History Museum of 

the Republic of North Macedonia. 

 

Results and discussion 

Orobanche pancicii Beck in Ann. K. K. Naturhist. 

Hofmus. 2: 148. 1887. 

Description of the collected plants from North Mac-

edonia 

Stem (11)15-40 (55) cm, erect, simple, yellowish to 

yellowish-purple, rarely dark purple, with glandular 

hairs. Scales up to 20 mm, at the base up to 8 mm, lan-

ceolate, covered with dense glandular hairs. Inflo-

rescence (3)4-17(22) cm, mostly dense, many-flowered, 

with dense glandular hairs. Calyx with two free, mostly 

unequally bidentate segments, rarely entire. Corolla 

(16)19-23(26) mm, yellowish, rarely yellow-whitish with 

less to intense purple to sometimes purple-brown nui-

sance, the veins often dark purple; the whole corolla 

especially the upper lip, even from the inner side, cov-

ered with more or less dense dark purple glandular 

hairs; the upper lip emarginated to 2-lobed, the lower 3

-lobed. The filaments inserted at 2-2.5 (3) mm from the 

corolla base, ciliate in the lower part, near the anthers 

with few to many glandular hairs; the anthers with rare 

glandular hairs. The style in the lower part with rare, 

nearby the stigma with many glandular hairs. The stig-

ma 2-lobed, intense-yellow, with red aureole. 

Distribution in North Macedonia 

In the following text, a detailed distribution of O. 

pancicii is presented based on the literature and new 

data for the area of North Macedonia, as well as a dis-

tribution map (Fig. 2). 

Literature data: Belasica: maedows in beech forest 

above the villages Gabrovo and Kolešino, on Hieracium 

sp. (Stojanov, 1921). 

New data: 

Korab mountain 

Korab (Štirovica): on the trail to "Golema Korabska 

Vrata", at the foothill of "Ziberova kula", 2028 m a.s.l., 

31.07.2013, No. 9539, N: 41°49'00.1"; E: 020°34'22.3", 

Leg./Det.: Z. Nikolov; Korab (Štirovica): on the trail to 

"Golema Korabska Vrata", locality "Pesok", 1850 m 

a.s.l., 31.07.2013, No. 9540, Leg./Det: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska Vrata", 

alongside the r. Štirovica", 1900 m a.s.l., 31.07.2013, 

No. 9541, Leg./Det: Z. Nikolov; Korab (Štirovica): on the 

trail to "Golema Korabska Vrata", 1900 m a.s.l., 

31.07.2013, No. 9542, Leg./Det: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska Vrata", 

1900 m a.s.l., 31.07.2013, No. 9543, Leg./Det.: Z. Ni-

kolov; Korab (Štirovica): on the trail to "Golema 

Korabska Vrata", 1900 m a.s.l., 31.07.2013, No. 9544, 

Leg./Det.: Z. Nikolov; Korab (Štirovica): on the trail to 

"Golema Korabska Vrata", 1900 m a.s.l., 31.07.2013, 

No. 9545, Leg./Det.: Z. Nikolov; Korab (Štirovica): on 

the trail to "Golema Korabska Vrata", 1900 m a.s.l., 

31.07.2013, No. 9546, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska Vrata", 

locality "Pesok", 1700-1800 m a.s.l., 31.07.2013, No. 

9547, Leg./Det.: Z. Nikolov; Korab (Štirovica): on the 

trail to "Golema Korabska Vrata", locality "Pesok", 1700

-1800 m a.s.l., 31.07.2013, No. 9548, Leg./Det.: Z. Ni-

kolov; Korab (Štirovica): on the trail to "Golema 

Korabska Vrata" (Ziberova kula), locality "Pesok", 1860 

m a.s.l., 31.07.2013, No. 9549, N: 41° 49' 27.4"; E: 020° 

34' 44.3", Leg./Det.: Z. Nikolov; Korab (Štirovica): on 
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the trail to "Golema Korabska Vrata" (Ziberova kula), 

locality "Pesok", 1860 m a.s.l., 31.07.2013, No. 9550. N: 

41° 49' 27.4"; E: 020° 34' 44.3", Leg./Det.: Z. Nikolov; 

Korab (Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1900 m a.s.l., 

31.07.2013, No. 9567. Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1860 m.n.v.; 

31.07.2013; br. 9568. N: 41° 49' 27.4"; E: 020° 34' 

44.3". Leg./Det.: Z. Nikolov; Korab (Štirovica): on the 

trail to "Golema Korabska Vrata" (Ziberova kula), locali-

ty "Pesok", 1860 m a.s.l., 31.07.2013, No. 9569. N: 41° 

49' 27.4"; E: 020° 34' 44.3", Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1900 m a.s.l., 

31.07.2013, No. 9570, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1900 m a.s.l., 

31.07.2013, No. 9571 Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1850 m a.s.l., 

31.07.2013, No. 9572, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1700-1800 m 

a.s.l., 31.07.2013, No. 9573, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to "Golema Korabska 

Vrata" (Ziberova kula), locality "Pesok", 1700-1800 m 

a.s.l., 31.07.2013, No. 9574, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): “Kobilino Pole”, 2157 m a.s.l., 08.08.2014, 

No. 11359, N: 41º46'51.3"; E: 020º24'44.0", Leg./Det.: 

Z. Nikolov; Korab (Štirovica): “Kobilino Pole”, 2157 m 

a.s.l., 08.08.2014, No. 11360, N: 41º46'51.3"; E: 

020º24'44.0", Leg./Det.: Z. Nikolov; Korab (Štirovica): 

“Kobilino Pole”, 2160 m a.s.l., 08.08.2014, No. 11423, 

N: 41º46'51.9"; E: 020º34'44.3", Leg./Det.: Z. Nikolov; 

Korab (Štirovica): “Kobilino Pole”, 2160 m a,s,l., 

08.08.2014, No. 11424, N: 41º46'51.9"; E: 

020º34'44.3", Leg./Det.: Z. Nikolov; Korab (Štirovica): 

Kobilino Pole, 2160 m a.s.l., 08.08.2014, No. 11425, N: 

41º46'51.9"; E: 020º34'44.3", Leg./Det.: Z. Nikolov; 

Korab (Štirovica): Kobilino Pole, 2160 m a.s.l., 

08.08.2014, No. 11426; N: 41º46'51.9"; E: 

020º34'44.3", Leg./Det.: Z. Nikolov; Korab (Štirovica): 

Kobilino Pole, 2170 m a.s.l., 08.08.2014, No. 11403, 

Leg./Det.: Z. Nikolov; Korab (Štirovica): Kobilino Pole, 

2170 m a.s.l., 08.08.2014, No. 11404, Leg./Det.: Z. Ni-

kolov; Korab (Štirovica): Kobilino Pole, 2170 m a.s.l., 

08.08.2014, No. 11405, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): Kobilino Pole, 2170 m a.s.l., 08.08.2014, No. 

11406,  Leg./Det.: Z. Nikolov; Korab (Štirovica): Kobilino 

Pole, 2170 m a.s.l., 08.08.2014, No. 11407, Leg./Det.: Z. 

Nikolov; Korab (Strezimir): above the watchtower 

“Štirovica”, 1700 m a.s.l., 23.07.2011, No. 8405, Leg./

Det.: Z. Nikolov; Korab (Štirovica): Kobilino Pole, 2000-

2100 m a.s.l., 04.08.2011, No. 8469, Leg./Det.: Z. Ni-

kolov; Korab (Štirovica): Kobilino Pole, 2000-2100 m 

a.s.l., 04.08.2011, No. 8471, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): Kobilino Pole, 2000-2100 m a,s.l., 

04.08.2011, No. 8472, Leg./Det.: Z. Nikolov; Korab: in 

the vicinity of the sheep yard “Korab”, 1700 m a.s.l., 

22.07.2011, No. 8417, Leg./Det.: Z. Nikolov; Korab: in 

the vicinity of the sheep yard “Korab”, 1750 m a.s.l., 

22.07.2011, No. 8495, Leg./Det.: Z. Nikolov; Korab 

(Strezimir): on the trail to the peak „Golem Korab“, 

2200 m a.s.l., No. 8496, 22.07.2011, Leg./Det.: Z. Ni-

kolov; Korab: Kobilino Pole, 2000-2100 m.n.v., 

04.08.2011; No. 8394, Leg./Det.: Z. Nikolov; Korab: Ko-

bilino Pole, 2000-2100 m a.s.l., 04.08.2011, No. 8395; 

Leg./Det.: Z. Nikolov; Korab: Kobilino Pole, 2000-2100 

m a.s.l., 04.08.2011, No. 8396, Leg./Det.: Z. Nikolov; 

Korab: Kobilino Pole, 2000-2100 m a.sl., 04.08.2011, 

No. 8397; Leg./Det.: Z. Nikolov; Korab: Kobilino Pole, 

2000-2100 m a.s.l., 04.08.2011, No. 8398, Leg./Det.: Z. 

Nikolov; Korab: Kobilino Pole, 2000-2100 m a.s.l., 

04.08.2011; No. 8399, Leg./Det.: Z. Nikolov; Korab 

(Strezimir): on the trail to the peak “Golem Korab”, 

2200 m a.s.l., 22.07.2011, No. 8496, Leg./Det.: Z. Ni-

kolov; Korab: Kobilino pole, 2000 m a.s.l., 04.08.2011, 

No. 8389, Leg./Det.: Z. Nikolov; Korab (Strezimir): Ko-

bilino pole, 2000-2100 m a.s.l., 21.07.2012, No. 8873, 

Leg./Det.: Z. Nikolov; Korab (Strezimir): Kobilino pole, 

2000-2100 m a.s.l., 21.07.2012, No. 8874, Leg./Det.: Z. 

Nikolov; Korab (Strezimir): Kobilino pole, 2000-2100 m 

a.s.l., 21.07.2012, No. 8875, Leg./Det.: Z. Nikolov; Korab 

(Strezimir): Kobilino pole, 2018  m a.s.l., 04.08.2011, 

No. 8468, Leg./Det.: Z. Nikolov; Korab (Strezimir): on 

the trail to the peak “Golem Korab”, 1900-2750 m a.s.l., 

22.07.2011, No 8351, Leg./Det.: Z. Nikolov; Korab: from 

„Kobilino pole“ to the waterfalls of „Dlaboka Reka“, 

maedows, 1800-2015 m a.s.l., No. 8567, Leg./Det.: Z. 

Nikolov; Korab: from „Kobilino pole“ to the waterfalls 

of „Dlaboka Reka“, maedows, 1800-2015 m a.s.l., No. 

856,; Leg./Det.: Z. Nikolov; Korab (Štirovica): on the 

trail to the peak “Golem Korab”, 1900-2200 m a.s.l., 

22.07.2011, No. 8410, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to the peak “Golem Korab”, 

1900-2200 m a.s.l.,  22.07.2011, No. 8411, Leg./Det.: Z. 
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Nikolov; Korab (Štirovica): on the trail to the peak 

“Golem Korab”, 1900-2200 m a.s.l., 22.07.2011, No. 

8412, Leg./Det.: Z. Nikolov; Korab (Štirovica): on the 

trail to the peak “Golem Korab”, 1900-2200 m a.s.l., 

22.07.2011, No. 8413, Leg./Det.: Z. Nikolov; Korab 

(Štirovica): on the trail to the the peak “Golem Korab”, 

1900-2200 m a.s.l., 22.07.2011, br. 8414, Leg./Det.: Z. 

Nikolov; Korab (Štirovica): on the trail to the peak 

“Golem Korab”, 1900-2200 m a.s.l., 22.07.2011, No. 

8415, Leg./Det.: Z. Nikolov; Korab (Štirovica): on the 

trail to the peak “Golem Korab”, 1900-2200 m a.s.l., 

22.07.2011,  No. 8416, Leg./Det.: Z. Nikolov; Korab: 

Kobilino Pole, 2300 m a.s.l., No. 8669, 19.07.2003, Leg./

Det.: Z. Nikolov; Korab: Kobilino Pole, 2300 m a.s.l., No. 

8670, 19.07.2003, Leg./Det.: Z. Nikolov; Korab: Kobilino 

Pole, 2300 m a.s.l., No. 8671, 19.07.2003, Leg./Det.: Z. 

Nikolov; Korab: above the v. Tanuše, 1616 m a.s.l., 

05.08.2011, No. 8474, Leg./Det.: Z. Nikolov; Korab: ob-

ove the v. Tanuše, 1616 m a.s.l., 05.08.2011, No. 8475, 

Leg./Det.: Z. Nikolov; Korab: above the v. Tanuše, 1616 

m a.s.l., 05.08.2011, No. 8476, Leg./Det.: Z. Nikolov; 

Korab: above the v. Tanuše, 1616 m a.s.l., 05.08.2011, 

No. 8477, Leg./Det.: Z. Nikolov.  

Jablanica mountain 

Jablanica (v. Labunište): Upper (small) Labuniško 

lake, 1933 m a.s.l., 25.07.2013,  No. 9698, Leg./Det.: Z. 

Nikolov; Jablanica (v. Labunište): Upper (small) La-

buniško lake, 1933 m a.s.l., 25.07.2013, No. 9699; Leg./

Det.: Z. Nikolov; Jablanica (v. Labunište): Upper (small) 

Labuniško lake, 1933 m a.s.l., 25.07.2013, No. 9700, 

Leg./Det.: Z. Nikolov; Jablanica (v. Labunište): Upper 

(small) Labuniško lake, 1933 m a.s.l., 25.07.2013, No. 

9701, Leg./Det.: Z. Nikolov; Jablanica (v. Labunište): 

Upper (small) Labuniško lake, 1933 m a.s.l., 25.07.2013, 

No. 9702; Leg./Det.: Z. Nikolov; Jablanica (v. Labunište): 

Upper (small) Labuniško lake, 1933 m a.s.l., 25.07.2013, 

No. 9703; Leg./Det.: Z. Nikolov; Jablanica: Krstec, 

mountain pastures, 1800 m a.s.l,, 18.07.2006, No. 

8555, Leg./Det.: Z. Nikolov; Jablanica: Krstec, mountain 

pastures, 1800 m a.s.l., 18.07.2006, No. 8556, Leg./

Det.: Z. Nikolov; Jablanica: Krstec, mountain pastures, 

1800 m a.s.l., 18.07.2006, No. 8557; Leg./Det.: Z. Ni-

kolov; Jablanica: Krstec, mountain pastures, 1800 m 

a.s.l., 18.07.2006, No. 8757, Leg./Det.: Z. Nikolov; 

Jablanica (v. G. Belica): “Krstec”, mountain pastures, 

1800 m a.s.l., 18.07.2006, br. 8560, Leg./Det.: Z. Ni-

kolov; Jablanica (v. G. Belica): “Krstec”, mountain pas-

tures, 1800 m a.s.l., 18.07.2006, No. 856,; Leg./Det.: Z. 

Nikolov; Jablanica (v. G. Belica): “Krstec”, mountain 

pastures, 1800 m a.s.l., 18.07.2006, No. 8562, Leg./

Det.: Z. Nikolov; Jablanica (v. G. Belica): “Krstec”, moun-

tain pastures, 1800 m a.s.l., 18.07.2006, No. 8563, Leg./

Det.: Z. Nikolov; Jablanica (v. G. Belica): “Krstec”, moun-

tain pastures, 1800 m a.s.l., 18.07.2006, No. 8564, Leg./

Det.:  Z. Nikolov; Jablanica (v. Labuništa): Podgorečko 

lake, pastures, 1902 m a.s.l., 15.07.2012, No. 8866, 

Leg./Det.: Z. Nikolov; Jablanica (v. Labuništa): Podgo-

rečko lake, 1900 m a.s.l., 26.07.2012, No. 8885, Leg./

Det.: Z. Nikolov; Jablanica (v. Labuništa): Podgorečko 

ezero, pastures, 1902 m a.s.l., 15.07.2012, No. 8867, 

Leg./Det.: Z. Nikolov; Jablanica (v. Labuništa): Podgo-

rečko lake, pastures, 1902 m a.s.l., 15.07.201,; No. 

8868, Leg./Det.: Z. Nikolov; Jablanica (v. G. Belica): Ču-

ma, 1669 m a.s.l., 11.07.2021, No. 14850, Leg./Det.: Z. 

Nikolov; Jablanica (v. Labunište): in the vicinity of the 

upper (small) Labuniško lake, 1900 m a.s.l., 16.07.2021, 

No. 14854, Leg./Det.: Z. Nikolov 

Kozjak mountain (Prilep) 

Prilep: Kozjak, 1200-1400 m a.s.l., 26.06.2010, No. 

8685, Leg./Det: Z. Nikolov; Prilep: Kozjak, 1300 m a.s.l.,  

26.06.2010, No. 8679, Leg./Det.: Z. Nikolov; Prilep: 

Kozjak, 1300 m a.s.l., 26.06.2010, No. 8680, Leg./Det.: 

Z. Nikolov; Prilep: Kozjak, 1300 m a.s.l., 26.06.2010, No. 

8681; Leg./Det.: Z. Nikolov; Prilep: Kozjak, 1300 m a.s.l.,  

26.06.201, No. 8682, Leg./Det.: Z. Nikolov; Prilep: 

Kozjak, 1300 m a.s.l., 26.06.2010, No. 8683; Leg./Det.: 

Z. Nikolov; Prilep: Kozjak, 1300 m a.s.l., 26.06.2010, No. 

8684, Leg./Det.: Z. Nikolov; Prilep (v. Pletvar): Kozjak, 

1242 m a.s.l., 19.06.2012, No. 8833, Leg./Det.: Z. Ni-

kolov 

Karadjica mountain 

Karadjica (v. Patiška Reka): in the forest belt, above 

the village, 1607 m a.s.l., 26.07.2022, No. 14828, N: 

41º46.817'; E: 021º19.390', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): in the forest belt, above the 

village,  1607 m a.s.l., 26.07.202, No. 14829, N: 

41º46.817'; E: 021º19.390', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): in the forest belt, above the 

village, 1607 m a.s.l., 26.07.2022, No. 14830, N: 

41º46.817'; E: 021º19.390', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): in the forest belt, above the 

village, 1607 m a.s.l., 26.07.2022, No. 1483,; N: 

41º46.817'; E: 021º19.390', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): in the forest belt, above the 

village, 1607 m a.s.l., 26.07.2022, No. 14833, N: 

41º46.817'; E: 021º19.390', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): in the forest belt, above the 

belt, 1607 m a.s.l., 26.07.2022, No. 14834, N: 
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Fig. 2. The distribution of Orobanche pancicii in North 

Macedonia 

Fig. 3. Orobanche pancicii Beck with the hosts 

a) Stachys tymphaea Hausskn. b) Valeriana montana L. 

41º46.817'; E: 021º19.390', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): above the village, in the 

forest belt, 1512 m a.s.l., 15.07.2023, No. 15 158, N: 

41º46.859'; E: 021º19.216', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): above the village, in the 

forest belt, 1512 m a.s.l., 15.07.2023, No. 15 159, N: 

41º46.859'; E: 021º19.216', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): above the village, in the 

forest belt, 1512 m a.s.l., 15.07.2023, No. 15 160, N: 

41º46.859'; E: 021º19.216', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): above the village, In the 

forest belt, 1512 m a.s.l., 15.07.2023, No. 15 161, N: 

41º46.859'; E: 021º19.216', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): above the village, in the 

forest belt, 1512 m a.s.l., 15.07.2023, No. 15 162, N: 

41º46.859'; E: 021º19.216', Leg./Det.: Z. Nikolov; 

Karadjica (v. Patiška Reka): above the village, in the 

forest belt, 1512 m a.s.l., 15.07.2023, No. 15 163, N: 

41º46.859'; E: 021º19.216', Leg./Det.: Z. Nikolov;        

 

Host plants for O. pancicii in North Macedonia 

Two species are evident host plants for O. pancicii 

in North Macedonia: Stachys tymphaea Hausskn. for 

the populations from the mountains Korab (Fig. 3, a) 

and Jablanica and, Valeriana montana L. for the plants 

on Karadjica mountain (Fig. 3, b). While V. montana is 

already known as a host plant (Uhlich, Pusch & Barthel, 

1995), S. tymphaea, in general, was recorded for first 

time, as a host plant of O. pancicii. Unfortunately, the 

host plants from the mountain Kozjak (Prilep), are un-

known. Although the population of O. pancicii, from 

this locality (Kozjak), was found in the middle of well-

developed population of Trifolium pignantii Fauché & 

Chaub. (Fig. 4, a), still, we can speak only for “probable 

or supposed” host because of lack of a solid evidence 

for the connection parasite – host plant. 

 

Conclusion 

- The plants of O. pancicii, found in North Macedo-

nia, completely match the description given by Beck 

(1890, 1930), Hartvig (1991), Delipavlov (1995), Pusch 

(2000, 2009), Stojanov (2020). The variabilities of the 

stem- and corolla color, noticed by plants from all local-

ities (Kozjak, Karadjica, Korab, Jablanica), give them 

different appearance (Fig. 4–7) but the color has no 

taxonomical importance in this species (Pusch, 2009),  
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Fig. 5. Orobanche pancicii Beck 

a) Karadjica mountain b) Korab mountain 

Fig. 4. Orobanche pancicii Beck 

a, b) Kozjak mountain (Prilep) 

a)  c)  
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Fig. 7. Orobanche pancicii Beck 

Jablanica: a) Lower (Big) Labuniško lake b) Podgorečko lake  

Fig. 6. Orobanche pancicii Beck 

Korab: a) Kobilino pole, with the host Stachys tymphaea Ten. b) above the watchtower “Štirovica” 
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a)  c)  

- O. pancicii grows on meadows and mountain pas-

tures in altitudinal range from 1300 (Kozjak mountain) 

to 2400 (Korab mountain) m a.s.l., on limestone. The 

flowering time is from mid. of June to mid. of August, 

- The new findings extend the distribution area from 

eastern to central and western part of North Macedo-

nia,  

- Host plants, determined so far, are Stachys tym-

phaea and Valeriana montana. Also, another host plant 

species are probable.  
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Introduction 

The interest on hypogeous fungi is continuously 

increasing with an aim to get acquainted with the bio-

diversity of this ecological group of organisms. Until 

now, a total of 22 hypogeous species within the phylum 

Basidiomycota are known from North Macedonia (Pilat 

& Lindthner, 1938; Chavdarova et al., 2011; Karadelev 

et al., 2018; Tofilovska et al., 2019). The latest article 

containing data on this topic was a contribution to the 

checklist of Basidiomycota for North Macedonia where 

10 hypogeous species belonging to the genera Gau-

tieria, Hymenogaster, Leucogaster, Melanogaster and 

Russula were reported for the first time for the country 

(Tofilovska et al., 2019). 

Genus Leucogaster R. Hesse was described based 

on the characteristics of L. liosporus R. Hesse (1882) as 

the type species and at the moment it comprises 24 

valid species according to Index Fungorum database 

(Index Fungorum, 2023). Species within this genus pro-

duce hypogeous to emergent false-truffles and have 

gleba with characteristic cavities filled with gelatinous 

mass. They are mostly distributed in the Northern 

Hemisphere (Zeller & Dodge, 1924; Fogel, 1975) and 

only one is reported from Australia (Beaton et al., 

1985). Most of the species are described from Noth 

America where this genus has been under revision by 

Zeller & Dodge (1924) and Fogel (1975) while the Euro-

pean taxa have not been subject of revision and are not 

clearly delimitated (Fogel, 1975; Montecchi and Sarasi-

ni, 2000). By most authors it is regarded that in Europe 

only the species L. nudus (Hazsl.) Hollós is present while 

other Leucogaster taxa as L. badius Mattir., L. fragrans 

Mattir., L. tozzianus (Cavara & Sacc.) Mattir. ex Zeller & 

C.W. Dodge, L. floccosus R. Hesse are regarded as syno-

nyms (Szemere, 1965; Montecchi and Sarasini, 2000) 

and here in we follow this concept. 

L. nudus is widespread species throughout Europe, 

known from at least 20 countries. In GBIF 55 occurrenc-

es are listed from 12 countries, Austria, Belgium, 

France, Georgia, Germany, Hungary, Italy, Poland, Slo-

vakia, Spain, Switzerland and United Kingdom, mostly 

from preserved specimens (GBIF, 2023). It is included in 

the check list of gasteroid and secotioid fungi of Europe 

where additionally the Czech Republic, Lithuania, Swe-

den, Turkey and Ukraine are listed (Kreisel, 2001). Con-

cerning the type of habitat, it is mainly found in decidu-
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ous forest of Fagus and Quercus, in mixed woods with 

conifers, as well as in Abies forests on calcareous and 

sandy soils, at altitude between 400-1000 m.a.s.l. 

where the sporocarps are produced from late spring to 

autumn (Montecchi & Sarasini, 2000; Kreisel, 2001). In 

Turkey it has been found in mixed forest of Abies nord-

manniana var. bornmulleriana (Mattf.) Coode & Cullen 

and Fagus orientalis Lipsky (Türkoğlu at al., 2015), as 

well as in mixed forest of F. orientalis, Castanea sativa 

Mill., Rhododendron ponticum L. and Alnus sp., and in 

mixed forest of F. orientalis with Picea orientalis (L.) 

Link and R. ponticum (Kaya and Uzun, 2020). In Poland, 

one of the localities is in Abies forest with scattered 

trees of Fagus, Quercus and Salix on clay soil 

(Snowarski, 2023). It has also been confirmed on 

Pieniny Mountains, a limestone mountain range in the 

Western Carpathians of Poland, where it was proved to 

be part of the diet of small mammals (Komur et al., 

2021). From the neighboring countries it has been rec-

orded in Bulgaria in Fagus forest, Picea forest and Abies 

forest (Nedelin et al., 2018; Nedelev, 2019), as well as 

in Serbia (Ivančević, 2016) and Greece (Kauonas, 2015). 

 

Methodology 

The examined material was collected in autumn 

seasons of 2020 and 2022 during fieldwork organized 

with truffle hunter with trained dogs. Material was col-

lected in the biogeographical region Skopska Crna Gora, 

a middle altitude mountain range, mostly covered by 

grasslands, oak and beech forests (Melovski et al., 

2013). During the fieldwork data on locality, altitude 

and type of habitat were noted. The collected basidio-

carps were photographed in the field or in the lab with 

Canon EOS 2000D and Samsung A7. After examination 

the specimens were dried on air dehydrator at 50°C and 

deposited in the Macedonian Collection of Fungi (MCF), 

Mycological laboratory, Institute of Biology, Faculty of 

Natural Sciences and Mathematics, Skopje. The micro-

scopic analyses were performed on fresh and dried 

sporocarps, the slides were prepared by cross-section 

of the peridium and gleba mounted in Meltzer’s rea-

gent and 3% KOH. LW Scientific i4 microscope was used 

for observation of the material prepared in Meltzer’s 

reagent while the photos were taken with MiniVID USB 

1MP camera. For the material observed in 3% KOH, 

microscope ZEISS Primostar 3 was used, photos were 

taken on ZEISS Axiocam 208 color microscope camera 

with the Software ZEN 3.0 blue edition for obtaining of 

the measurements. The photos presented on the fig-

ures were arranged in Photoshop CC 2018. Randomly 

selected mature basidiospores (nu. 60) were measured 

with included perisporium. The minimum and maxi-

mum values of length, width and quotient (Q), along 

with the average values are presented. Average thick-

ness of the peridium was analyzed by cross section of 

five basidiocarps and a total number of 25 measure-

ments of the peridium were taken. SEM images were 

taken using a Phenom G2-Pro desktop scanning elec-

tron microscope with accelerator voltage 5 kV and 

emission current 1.2 nA at the Bialystok University of 

Technology, Institute of Forest Sciences, Scientific Re-

search Centre in Hajnowka, Poland. The spores were 

mounted on the SEM sample tip by pressing onto the 

carbon disk. All samples were coated with gold using a 

vacuum sputtering machine. 

 

Results and discussion 

Leucogaster nudus (Hazslinsky) Hollós (Russulales, 

Albatrellaceae) was reported for the first time in North 

Macedonia, as part of a contribution to the check list of 

Basidiomycota, on only one locality in mixed forest of 

Fagus and Abies (Tofilovska et al., 2019). Here in, we 

report a new data on the distribution of this species in 

North Macedonia with detailed morphological exami-

nation of its characters and critical note on its taxono-

my. 

 

Taxonomy 

Leucogaster nudus (Hazsl.) Hollós, Annls hist.-nat. 

Mus. natn. hung. 6: 319 (1908) 

Basionym: Hydnangium nudum Hazsl., Verh. Kaiserl.

-Königl. zool.-bot. Ges. Wien 25: 64 (1875). Synonym: 

Leucogaster floccosus R. Hesse, Botan. Centralbl. 40: 1 

(1889); Octaviania pityophila L. Becker, Schlesiens un-

terirdische pilz-flora 35: 356 (1886); Octaviania silesiaca 

L. Becker, Schlesiens unterirdische pilz-flora 35: 356 

(1886). 

 

Morphology 

Macroscopic features. Basidiocarp hypogeous, gas-

teroid type, subglobose, ovoid to irregularly lobbed, 5 – 

18 mm long and 3 – 13 mm wide (Fig. 1), solitary to 

gregarious. Peridium yellow-ochre (Fig. 1a) soon be-

coming ocher, later when drying is darkening to brown-

reddish color, not separable from the gleba, when com-

pletely dried at some spots it looks like having warts. 

Gleba compact, white, gelatinous and very bright, 

when drying becoming dark yellow-olive, denser and 
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powdery (Fig. 1b), it is composed of round to polygonal 

chambers 0.3–1.2 mm broad (Fig. 2a), when the fruit-

body is cut and fresh the chambers exudates liquid. 

Odor very pleasant, intensive, fruity, cherry like. Taste 

is very sweet and also pleasant. 

Microscopic features. Peridium is composed of two 

layers (Figs 3a-b, 4a), external and internal, total thick-

ness varies between 90 µm and 350 µm, on the aver-

age is 215 µm (measured on 5 basidiocarps at random-

ly chosen 25 places in total). External peridium is 

brown, composed of hyphae that are hard to be ob-

served since they are covered with brown crystal mass, 

width varies between 50 µm and 215 µm, on average 

110 µm, hyphae are ±5 µm wide and cell wall is ±0.5 

µm thick. Sometimes in one basidiocarp the color of 

external peridium can be red-brown or yellow at places 

in 3% KOH.  Internal peridium width varies between 40 

µm and 175 µm, on average 105 µm, hyphae are paral-

lel, 2.5 - 5 µm wide and cell wall is ±1 µm thick, at some 

places hyphae are swollen and look like pseudoparen-

hymatic tissue, forming more elongated or rounded 

elements (5.2 × 7; 10 × 12; 5.7 × 15; 9 × 14 µm). Some-

times, especially if the cross-section is thicker the color 

of internal peridium might become pink at some places 

in 3% KOH. Tramal plate (Figs. 3a, 4b) composed of 

elongated, thin hyphae 2.5 – 4 µm wide, at places swol-

len, somewhere swollen elements look dominant 

(inflated cells), found in different sizes, smaller or larg-

er, cell wall is ±0.5 µm thick. Basidiospores (Fig. 2b-e, 

4c-d) mainly globose, some subglobose, sometimes 

variable in form due to perisporium formation, size 

(10) 11–14(15) × (10)10.5–13.5(14) μm, 12.3 × 11.6 μm 

on average, Q = 1.00–1.20, Qav = 1.05 (n = 60), includ-

ing the perisporium which might be more adherent to 

the cell wall or more loosely attached (1 – 1.7 μm), re-

ticulate ornamentation with 3-4 (5) openings, 1 μm tall. 

Fig. 1. Leucogaster nudus, fresh basidiocarp. а. yellow 

color of peridium. b. gleba, gelatinous and very bright, 

chambers can be noticed. Scale bar: a-b. 5 mm. 

(MCF17818) 

Fig. 2. Leucogaster nudus. а. cross section of basidio-

carp, peridium and gleba with chambers filled with 

spores. b-c. basidiospores, focus on reticulate ornamen-

tation (b) and focus on shape (c), also the perisporium 

can be observed. d-e. basidiospores viewed with SEM, 

reticulate ornamentation at the conjunction places is 

taller, spine-like. Scale bar: а. 100 μm, b-c. 10 μm, d-e. 5 

μm. Light microscope slides prepared in Meltser’s rea-

gent. (a, d-e. MCF17818, b-c MCF17051) 
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Specimens examined: 

Mountain Bistra (10309), vicinity of Mavrovo Lake, 

41°41'58.16"N 20°44'7.31"E, hypogeous, mixed forest 

of Fagus sylvatica L. and Abies borisii-regis Mattf., clas-

sified as Balkano-Pontic Abies forests (G3.17) according 

to EUNIS (European Nature Information System) Habi-

tat Classification 2012, at altitude 1300 m.a.s.l., leg. 

Toni Mitrov, Mitko Karadelev, Tine Grebenc, MCF 

17051 (01.11.2014). Specimen reported in Tofilovska et 

al. (2019). 

 

New data 

Mountain Skopska Crna Gora (62078), near village 

Pobozje, 42°07'13.2"N 21°25'39.7"E, hypogeous, Quer-

cus pubescens forest, classified as Thermophilous de-

ciduous woodland (G1.7) by EUNIS Habitat Classifica-

tion 2012, at altitude 650 m.a.s.l., leg. Tome Jo-

vanovski, MCF 17818 (07.11.2020). 

 

Mountain Skopska Crna Gora (62078), near village 

Brodec, 42°08'59.6"N 21°27'11.0"E, hypogeous, 

monodominant forest stand of Fagus sylvatica, classi-

fied as Moesian beech forests (G1.69) by EUNIS Habitat 

Classification 2012, at altitude 1200 m.a.s.l., leg. Tome 

Jovanovski, Mitko Karadelev and Slavica Tofilovska, 

MCF 19486 (12.11.2022). 

 

Habitat 

Leucogaster nudus has been found in three types of 

habitats at an altitude range between 650-1300 m.a.s.l. 

(Fig. 5). One of the habitats is Balkano-Pontic Abies 

forests which is defined mainly as mixed forest of Fagus 

sylvatica and Abies borisii-regis, at the precise locality 

the edificatory species of the habitat A. borisii-regis 

occurs as a small group of stands in the beech forest. In 

this type of habitat, usually the shrub layer is not devel-

oped or it has a small vegetation cover, while the layer 

of herbaceous plants and half-shrubs could cover 50% 

to 90%, however sometimes only 15% of vegetation 

cover (Matevski et al., 2021).  The geological substrate 

of this locality is diabase (Pendzerkovski & 

Hadzimitrova, 1977) while the soil type is chromic lep-

tic luvisol on hard limestones according to World Refer-

ence Base for Soil Resources Classification System 

(MaSIS, 2015). The second type of habitat, Moesian 

beech forests, is characterized by the presence of 

Fagus sylvatica as edificatory species, it comprises pure 

or mixed broadleaf deciduous forests. This habitat is 

mainly distributed between 1,100-1,650 m.a.s.l., how-

ever sometimes it is found bellow 1,000 m or it may 

spread up to 2,200 m which is the reason for its high 

variation of the ecological and flora features (Matevski 

et al., 2021). This locality is found on geological sub-

strate of biotite-muscovite schist (Pendzerkovski & 

Hadzimitrova, 1977) while the soil is complex of cambi-

sol, humic eutric and umbric regosol (umbrisol) (MaSIS, 

2015). The last type of habitat, the Thermophilous de-

ciduous woodland is a forest stand of Quercus pu-

bescens Willd., that is located on a substrate of flysch 

formations (Pendzerkovski & Hadzimitrova, 1977) and 

the soil is classified as a complex of rendzic leptosol and 

chromic leptic luvisol on hard limestones (MaSIS, 

2015). 

 

Taxonomic note 

The basidiocarp dimensions reported in this study 

(5-18 mm) corresponds to description of other authors, 

however the size of 5 mm is reported for the first time, 

in available publications up until now, the minimum 

size is 10 mm (Zeller & Dodge, 1924) and the maximum 

size is 50 mm (Pegler et al., 1993). Montecchi and Sar-

asini (2000) report size between 10-30 mm, Türkoğlu et 

al. (2015) between 15-30 mm and Kaya and Uzun 

(2020) between 20-45 mm. 

According to our observations, the total thickness of 

the peridium is variable when compared between 

different collections, basidiocarps, as well as in differ-

ent places in one basidiocarp. For example, in the col-

lection MCF17818 which is consisted of five basidio-

carps, in one the measurements varied between 90-

240 µm (MCF17818B) and in other basidiocarp be-

tween 130-350 µm (MCF17818D). In the other two 

collections which ave only one basidiocarp the dimen-

sions are 110-270 µm (MCF19486) and 155-330 µm 

(MCF17051). However, the total thickness of the peridi-

um never reached 500 µm as reported by Montecchi 

and Sarasini (2000) and Pegler et al. (1993) who report 

thickness between 200-500 µm. Different size of peridi-

um thickness is reported by other authors as well, 220-

520 µm (Türkoğlu et al., 2015), 200-400 µm (Kaya & 

Uzun, 2020). Interestingly, Fogel (1975) reports smaller 

dimensions between 85-100 µm while Zeller and Dodge 

(1924) report only that the peridium is very thin. In the 

original description in one place is noted that it does 

not possess a proper peridium, however the author 

later describes composition of parallel hyphae that 

form almost pseudoparenchymatic-looking layer and 
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secrete a brown mucous-like mass which replaces the 

peridium (Hazslinsky, 1875). Compared with some of 

the synonymized species, for Leucogaster badius is re-

ported size between 200-340 µm (Zeller & Dodge, 

1924) and 120-190 µm (Fogel, 1975), for L. fragrans 

(syn. L. tozzianus) 140-220 µm (Zeller & Dodge, 1924) 

and 100-170 µm (35-70 µm after drying) (Fogel, 1975). 

Türkoğlu et al. (2015) reports L. tozzianus as separate 

species and provides measurements of total peridium 

thickness of 150-220 µm. 

Concerning the spore size in our observations they 

vary between 10-14 µm and that fits in the reported 

dimensions by almost all authors, 10-14 µm (Montecchi 

& Sarasini, 2000), 11-18 µm (Pegler et al., 1993), 13-16 

(Fogel, 1975). Though, in the original description a nar-

rower range is given, 16-18 µm and a different orna-

mentation of the spores which are described as having 

warty ornamentation (Hazslinsky, 1875). Sizes of the 

spores, of L. badius are 12-16 µm (Zeller & Dodge, 

1924), 11-14 µm (Fogel, 1975) and 12-15 µm in the 

original description (Mattirolo, 1903). For L. fragrans 

(syn. L. tozzianus) the size of spores is 12 µm (Zeller & 

Dodge, 1924), 10-12 µm (Fogel, 1975) and 12 µm in the 

original description (Mattirolo, 1900). Türkoğlu et al. 

(2015) reports spore size of 9.7-11.4 µm for L. tozzianus 

while in the original description is 10-12 µm (Saccardo 

& Cavara, 1900). 

  

At the moment is accepted that in Europe only one 

species of Leucogaster genus is present, L. nudus, while 

the species L. floccosus, L. badius, L. fragrans and L. 

tozzianus are regarded as synonyms due to lack of 

differential characters that could justify the distinction 

(Szemere, 1965; Montecchi & Sarasini 2000). The mate-

rials that are examined in this study correspond to the 

description of L. nudus provided by Montecchi and Sar-

asini (2000), Pegler et al. (1993), Fogel (1975) but when 

looking at the original description of Hydnangium nu-

dum (Hazslinsky, 1875) the differences rose a suspicion 

whether the material of H. nudum belongs to Leuco-

gaster. 

Leucogaster nudus (Hazsl.) Hollós was first de-

scribed by Hazslinsky in 1875 as Hydnangium nudum 

Hazsl. and it was later transferred to Leucogaster by 

Hollós (1908). Hollós compared the type material with 

L. fragrans Mattir., L. badius Mattir. and L. bucholtzii 

Mattir. therefore, concluded that H. nudum Hazsl. with 

no doubt belongs to Leucogaster genus. Also, Hollós 

(1908) based only on the drawings and description of L. 

liosporus R. Hesse proposed L. liosporus as synonym to 

H. nudum. However, since he did not make comparison 

with the original material this was not accepted (Zeller 

& Dodge, 1924). Two of the species which he compared 

H. nudum with to make the transfer, L. fragrans and L. 

badius are species with reticulate spore ornamentation 

which is noted in the original description and is con-

firmed after examination of other authors (Zeller & 

Dodge 1924, Fogel 1975). Contradictory, another of the 

species which Hollós compared H. nudum with, L. bu-

choltzii has aculeate ornamentation as noted in the 

original description (Mattirolo, 1900) and confirmed by 

Zeller and Dodge (1924) who suggest that this might be 

only due to phases in spore development. In their pub-

lication this is explained as Leucophleps stage (page 

402), though they provide description of species that 

have spores with echinate ornamentation as a stable 

character, as the species Leucophleps magnata Harkn. 

For the type species of Leucogaster, L. liosporus in the 

original description the ornamentation of the spores is 

not mentioned, just the presence of characteristic exo- 

and endo-sporium that develops depending on the 

stage of development of the spores and that the proto-

plasm is finely grained (Hesse, 1882). Zeller and Dodge 

(1924) did not have the chance to observe the original 

material, but as it is stated in the publication, they ex-

amined material they believed it corresponded to the 

description of L. liosporus (exsiccate 2605a von 

Hoehnel Herbarium). Afterwards, Fogel (1979) exam-

ined the same material (exsiccate 2605a von Hoehnel 

Herbarium) and described new species Leucophleps 

aculeatispora Fogel that have aculeate ornamentation. 

Also, Fogel (1975) gives description of L. liosporus 

based on literature and materials he was able to obtain 

from Europe (2705a von Hoehnel Herbarium and PR 

485777) and described spores with aculate ornamenta-

tion in those specimens. Therefore, when Hollós made 

the transfer of H. nudum to Leucogaster he compared 

the type material with species that have aculeate (L. 

bucholtzii and L. liosporus) and reticulate ornamenta-

tion (L. fragrans and L. badius). Additionally, the ac-

cepted synonym L. floccosus R. Hesse in the work of 

Zeller and Dodge (1924) is described by having echi-

nulate spores with total diameter of 7-10 µm and the 

authors note that is quite distinct from L. fragrans 

(page 390) expressing surprise why it is regarded as 

synonym by some authors. Interestingly, Pilát (1937) 

for L. floccosus explains that the mature spores possess 

a reticulum, while in a paper by Honrubia and Llimona 
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(1981) they present L. cf. floccosus with smooth spores 

expressing suspicion that the material might be too 

young. It should be examined whether it is really a de-

velopment stage, or it is maybe a species of Leuco-

phleps. 

In the original description of Hydnangium nudum 

Hazsl. (Hazslinsky 1875) concerning the spores, their 

size is between 16-18 µm and the ornamentation is 

described as warty (Latin description, page 64: “… 

Sporis globosis in apicibus hypharum evolutis, demum 

cum articulo hypharum coniformi deciduis; maturis 

ochraceis episporio pellucido verrucoso tectis, diam-

etro 0·016—0·018 Mm.”; German description, page 65: 

“Die vollkommen entwickelten Sporen hingegen be-

sitzen alle ein durchsichtiges grosswarziges Epispori-

urn, welches mich am meisten bewog diesen Pilz als 

selbstständige Species anzuführen.”). Also, according to 

the drawing (Taf. III, Figs 12-14) it looks like the spores 

have warty ornamentation and the author specifies 

that this character is the main reason why he described 

this as a new species. 

Fogel (1975) compared the illustrations for Leuco-

gaster nudus made by Hollos (1911), Hazslinsky (1875), 

Pilát (1937), Svrček (1958) and also examined material 

from Europe. He reviewed two collections from Hunga-

ry, one of Hazlinsky and one of Bresadola, one collec-

tion from then Czechoslovakia from Pilát (PR 37908) 

which had been labeled as Hydnangium virescens Quél. 

and two collections from Germany probably borrowed 

from Soehner [1147 (M) and 1193 (M)]. Then he pre-

sents a description with different spore size than the 

one of H. nudum and ornamentation that he states is 

aleveolate with prominent reticulations, but also men-

tions “ornamentation of spines” where he presents the 

high of the spines, obviously meaning on the high of 

ornamentation, not mentioning warts anywhere as in 

concordance with the rest of the description (page 72: 

“Basidiospores 13-16(-17) x (12-)13-14(-15) µm, includ-

ing alveolate ornamentation, globose, enclosed in a 

hyaline perisporal sac; ornamentation of spines 1 µm 

high, 3 µm apart, alveoli 5-6 sided, reticulations promi-

nent, spore wall 1.5-2 µm thick, excluding ornamenta-

tion”). He proposes synonymy of L. tozzianus and L. 

fragrans, as previously proposed by Zeller and Dodge 

(1924). However, Fogel (1975) is not proposing synony-

my of L. nudus with L. badius and L. tozzianus noting 

that the size of the spores of L. nudus are larger, 

though with the description he provides, he sets bigger 

spore range, therefore the sizes of spores of these spe-

cies are overlapping. There is also overlapping between 

these species in another important characters as the 

peridium width. It is worth to mention that in the origi-

nal description, Hazslinsky (1875) reports that the ba-

sidiocarp does not possess proper peridium which is 

probably the reason for the name of the species 

“nudum – naked”, though in the same description later 

he describes peridium of parallel hyphae, as mentioned 

above. 

Based on the comparison of the descriptions of L. 

nudus and the taxa regarded as its synonyms from the 

available literature, we suspect that it is possible the 

collection Hazslinsky (1875) described under the name 

Hydnangium nudum has different characteristics com-

pared to the collections that have been examined by 

subsequent researchers. It is necessary to make a revi-

sion of the holotype of H. nudum and to compare it 

with L. fragrans, L. tozzianus and L. badius which, ac-

cording to the authors mentioned above, have reticu-

Fig. 3. Leucogaster nudus. а. cross-section, external 

peridium (black arrow), internal peridium (white arrow 

vertical), tramal plate between chambers (white arrow 

horizontal). b. details of the structure of peridium, 

composed of parallel hyphae, swollen and elongated at 

places resembling to pseudoparenchymatous tissue. 

Scale bar: a-b. 10 μm. Slides are prepared in Meltser’s 

reagent. (MCF17818) 
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a)  c)  

Fig. 4. Leucogaster nudus. a. external peridium brown, 

hyphae covered with crystal mass (black arrow), inter-

nal peridium of parallel hyphae looking like pseudo-

parenchym (white arrow). b. hyphae of tramal plate, 

elongated and swollen at places. c-d. basidiospores, 

focus on shape where the perisporium is easily ob-

served (c), focus on reticulate ornamentation (d). Scale 

bar: a-d. 10 µm. Slides prepared in 3% KOH. (a-b. 

MCF19486, c-d. MCF17818) 

Fig. 5. Distribution of Leucogaster nudus (Hazsl.) Hollós.    

● - New location  ● - Previously known location. 

late ornamentation. Comparison is also necessary with 

L. floccossus that might have warty ornamentation, as 

well as with L. bucholtzii. An in-depth revision on genus 

Leucogaster along with Leucophles in Europe is needed 

with an aim to precisely determine the morphological 

characters and their phylogeny. In the NCBI data base 

only 44 sequences are annotated as Leucogaster 

(Accessed date: 18 September 2023), most of them 

determined only to genus level, while for L. nudus only 

one sequence from Italy is available. 

With this detail overview of the characteristics of 

Leucogaster nudus form literature, and the presented 

results from the observed material we hope to contrib-

ute and encourage a further in detail research on this 

species and the genus. 
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Abstract 
This study documents the first occurrence of Galerina paludosa, a species of agaric fungus, in North 

Macedonia. The identification of this species was confirmed through a combination of macroscopic and 

microscopic morphological analysis. The discovery of this species in North Macedonia enriches the 

knowledge on fungal biodiversity of the country and expands the knowledge on the distribution of this 

species globally.  
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Introduction 

The genus Galerina Earle consists of ca. 300 species 

of small brown-spored agarics predominately found in 

the Northern Hemisphere. Most of the species are 

associated with bryophytes, while others are living on 

other wood or plant remains and their ecology is 

important for identification of the species. Also, 

different macroscopic features are important for 

identification of Galerina species, as basidiocarp size, 

surface features on the pileus, type of lamellae 

connection to the stipe, color, flavor and odor. The 

basidiocarps are usually mycenoid, although some 

species are larger in size and occasionally an anulus on 

the stipe is present. In most species, the spore surface 

is usually weakly verrucose, however in some species 

near the apex, a smooth area called “plage” with callus 

is present. The spores which have this plage structure 

have an inner wall layer forming an endospore which 

inflates after exposure to diluted base or acid solution 

(Gulden et al., 2005). 

Galerina paludosa (Fr.) Kühner is a sphagnicolous 

species that is fairly common throughout most of 

Europe and North America where it grows in associa-

tion with Sphagnum mosses in bogs and wet mossy 

woodlands (Redhead, 1981; Kirk et al., 2008). This type 

of habitats is present in the zone immediately around 

Lake Lokuv, the glacial lake that covers an area of 

4000 m2 where waters from the surrounding slopes 

converge. It is one of the five glacial lakes located on 

Mount Deshat near the village of Trebishte. Situated at 

an altitude of 1565 m.a.s.l. it is the lowest glacial lake in 

North Macedonia (Vasilevski, 2008). Summer tempera-

tures of the water in the lake reach 25C̊, while in winter 

the lake completely freezes over (Micevski et al., 2008). 

The area around the lake is mostly covered by 

Sphagnum mosses after which a transition zone of 

grassy forest edge is present followed by beech forest. 

This habitat is suitable for sphagnicolous species of 

genus Galerina, such as G. paludosa. 

 

Methodology 

The material was collected on a student fieldtrip 

organized by BSRS (Biological Students` Research 

Society) in the summer season of 2023 on Mount 

Deshat near the glacial lake Lokuv. Photographs of the 

fresh specimens were made on site using a Samsung 

A52. The samples were dried in an air dehydrator at a 

temperature of 50C̊. Identification of the basidiocarps 

was done on dried samples in the Mycological 

laboratory, Institute of Biology, Faculty of Natural 

Sciences and Mathematics in Skopje. Preparations were 

made from the hymenium and pileipellis in Meltzer’s 

reagent and water. The slides were observed with 

“ZEISS Primostar 3” microscope while the photos were 
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taken using “ZEISS Axiocam 208 color” camera with the 

software “ZEN 3.0 blue edition”. Multiple photos were 

taken from the spores, hyphae and cheilocystidia on 

which measurements were conducted. Measurements 

were taken from 30 randomly selected basidiospores, 

as well as from hyphae and cheilocystidia. Length and 

width of the spores were measured, average values 

and quotient were calculated. The presented photos 

were edited in “Photoshop CC 2018”. 

 

Results and discussion  

A morphological analysis of basidiocarps collected 

along the edge of Lake Lokuv among Sphagnum mosses 

revealed new species for the mycobiota of North 

Macedonia. The species G. paludosa was for the first 

time identified in its typical type of habitat. 

 

Taxonomy 

Galerina paludosa (Fr.) Kühner, Encyclop. Mycol. 7: 

184 (1935). 

Basionym: Agaricus paludosus Fr., Epicr. syst. mycol. 

(Upsaliae): 209 (1838). Synonym: Agaricus paludosus 

var. stygius Fr., Epicr. syst. mycol. (Upsaliae): 209 

(1838); Galera paludosa (Fr.) P. Kumm., Führ. Pilzk. 

(Zerbst): 75 (1871); Galerula paludosa (Fr.) A.H. Sm., 

Pap. Mich. Acad. Sci. 20: 175 (1935); Hydrocybe 

paludosa (Fr.) M.M. Moser, in Gams, Kl. Krypt.-Fl. 

Mitteleuropa - Die Blätter- und Bauchpilze (Agaricales 

und Gastromycetes) (Stuttgart) 2: 181 (1953); Naucoria 

paludosa (Fr.) Henn., in Engler & Prantl, Nat. Pflan-

zenfam., Teil. I (Leipzig) 1(1**): 250 (1898); Pholiota 

paludosa (Fr.) Pat., Hyménomyc. Eur. (Paris): 116 

(1887); Tubaria paludosa (Fr.) P. Karst., Bidr. Känn. Finl. 

Nat. Folk 32: 445 (1879); Tubaria paludosa f. limosa 

Sacc., Syll. fung. (Abellini) 5: 873 (1887). 

 

Morphology 

Macroscopic features (Fig. 1). Pileus is 10-20 mm 

across, conical, campanulate when young, convex to 

bell-shaped when mature, a distinct umbo present, cap 

finely felty to scruffy, non-striate, hygrophanous with 

white border from velar remains. Flesh color is 

brownish with a faintly farinaceous to mild taste and 

odor. Gills are rusty brown, brighter brown towards the 

edges, adnate or with a small decurrent tooth. Stipe is 

40-80 mm long and 2-3 mm wide, cylindrical, solid 

when young, fragile and hollow when old, rusty brown, 

paler than the cap, white pruinose, white veil fibrils on 

the entire length of the stipe. 

Microscopic features (Fig. 2). Spores are ovoid to 

amygdaliform, tapering at apex, weakly verrucose, 

plage just above the apiculus with callus is present and 

color is yellow-brown to tawny. Size of spores is 7.6–

10.6 × 5.3–6.8 µm and Q = 1.4–1.8, spore print is red-

brown. Cheilocystidia is lageniform to lageniform 

capitate 23,3–26,5 × 6.6–9.5 µm. Pileipelis is composed 

of periclinal hyphae 5 – 9.5 µm wide, light yellow to 

brown and encrusted, septa is present with clamp. 

 

Specimen examined 

North Macedonia, Mount Deshat, Lokuv, 41°

38'7.008"N, 20°33'38.088"E (Fig. 3), in association with 

Sphagnum moss, at an altitude of 1580 m.a.s.l., leg. 

Kristijan Jakimovski, , MCF19622 (24.7.2023). 

G. paludosa is easily distinguished from other 

sphagnicolous Galerina species. From the similar G. 

sphagnorum (Pers.) Kühner and G. tibiicystis (G.F. Atk.) 

Kühner is separated by the white velar remnants on the 

stipe. Concerning the odor and taste of G. paludosa it is 

farinaceous which is the same in G. sphagnorum while 

G. tibiicystis lacks any specific odor or taste 

(Breitenbach et al., 2000). G. tibiicystis has a tybiiform 

cheilocystidia with a narrow neck and often capitate 

Fig. 1. Galerina paludosa fruitbody (MCF19622) . a. 

stipe with white veil fibrils. b. brown cap with velar 

remains. c. ochre brown gills with decurrent tooth. 

Scale bar: a-c. 5 mm. 
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a)  c)  apex, while the other two species have cheilocystidia 

with a broader neck (Pegler et al., 1972). 

This species is distributed in both Europe and North 

America. In Europe it is quite common in bogs, fen and 

wet parts of the forest overgrown with mosses. It is 

reported in many different countries such as Poland 

(Grzesiak & Wolski, 2015), Bulgaria (Gyosheva & 

Dimitrova, 2011), Ukraine (Prylutsky, 2014), Romania 

(Chinan, 2010), Hungary (Pál-Fám & Benedek, 2017), 

Turkey (Acar et al., 2021), Faroe Islands (Gulden & 

Vesterholt, 1999), Russia (Filippova, 2008), Canada 

(Noordeloos & Gulden, 1992), with 4521 occurrences 

on GBIF (GBIF, 2023). 

The frequency of finds of this species increases the 

further on the north which correlates with the increase 

in the abundance of bogs and other wet habitats with 

Sphagnum mosses. This type of habitats is not as 

common in southern countries like North Macedonia. 

Peat bogs are among the priority habitats for conserva-

tion listed in Annex I of the Habitats Directive in the EC 

project Natura2000 (Eur-lex, 2013).  
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