
Studia bot. hung. 39, pp. 27-88, 2008 

T H E G E N U S SCHISTIDIUM ( G R I M M I A C E A E , M U S C I ) 
I N H U N G A R Y 

P . E R Z B E R G E R 1 a n d W . S C H R Ö D E R 2 

1 Beiziger Str. 37, D-l0823 Berlin, Germany; erzberger@erzfisch.de 
2Ludwigsstädter Str. 51, D-96337Ludwigsstadt, Germany 

A l l avai lable specimens o f Scbistidium ( co l lec ted i n H u n g a r y ) i n H u n g a r i a n he rba r i a ( B P , 

E G R a n d p r i v a t e h e r b a r i a ) and col lec t ions o f the f i r s t a u t h o r ( B ) were revised. T h e 

f o l l o w i n g 15 taxa were f o u n d to occur i n H u n g a r y : Scbistidium apocarpum, S. brunnescens 

subsp. brunnescens, S. brunnescens subsp. griseum, S. confertum, S. confusum, S. crassipilum, 

S. dupretii, S. elegantulum, S. ßaccidum, S. belveticum, S. lancifolium, S. papillosum, S. 

platyphyllum (new t o South-Eas tern C e n t r a l Europe) , S. pruinosum, a n d S. robustum. A l l 

except S. apocarpum, S. brunnescens subsp. brunnescens, S. crassipilum, S.ßaccidum a n d S. 

belveticum ate new t o H u n g a r y . Desc r ip t ions , i l l u s t r a t ions , d i s t r i b u t i o n maps a n d a key are 

p r o v i d e d . Some t a x o n o m i c , b ryogeographica l and conserva t ion issues ate br ief ly discussed. 

K e y w o r d s : b ryophy tes , d i s t r i b u t i o n maps , hab i t a t r equ i r emen t s , i l l u s t r a t ed key, Scbis­

tidium platyphyllum 

I N T R O D U C T I O N 

Since the revision o f the Scbistidium apocarpum complex by B L O M 

(1996, 1998), his concepts - developed for the taxa found in Scandinavia -
have been widely and rather successfully applied i n other parts o f Europe 
( B L O C K E E L and L O N G 1998, G R I M S 1999, H O L Z 2000, C A S A S et al 2001, 
C O R T I N I - P E D R O T T I 2001, S O T I A U X and V A N D E R P O O R T E N 2001, S I E B E L 

2003, M Ü L L E R 2004, S M I T H 2004, C A S A S et al. 2006, B L O M et al. 2006, 
I G N A T O V et al. 2006, I G N A T O V A et al. 2006, M E I N U N G E R and S C H R Ö D E R 

2007). A recent molecular study seems to support the narrow species con­
cept o f B l o m ( G O R Y U N O V et al. 2007). As i n f o r m a t i o n on the d i s t r ibu t ion 
o f taxa i n a wider geographical area is accumulating, their ecological profile 
and addi t ional knowledge about their var iabi l i ty is becoming more precise 
as wel l . A t the same t ime, some new species have been described ( B L O M 

1998, B L O M and L Ü T H 2002). 
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After the pre l iminary t reatment o f Scbistidium in the checklist o f H u n ­

garian bryophytes ( E R Z B E R G E R and P A P P 2004), the present w o r k aims at 

closing this gap by the revision o f a large number o f specimens o f this genus. 

A p a r t f r o m answering the question o f w h i c h taxa occur i n Hungary , their 

d i s t r ibu t ion i n the florist ical regions o f the count ry as defined by B O R O S 

( 1968) is assessed and mapped. For each taxon, selected morphological char­

acters are described, based on observations i n Hungar ian mater ia l and the 

l i terature, and il lustrated. The authors propose a de terminat ion key for 

Scbistidium in Hungary . Hab i t a t preference and d i s t r ibu t ion i n Hungary 

are discussed and compared w i t h the results f rom other countries. 

M A T E R I A L A N D M E T H O D S 

A l l specimens co l lec ted i n H u n g a r y a n d labe l led Scbistidium (or s y n o n y m s ) i n the 

b r y o p h y t e h e r b a r i u m o f the H u n g a r i a n N a t u r a l H i s t o r y M u s e u m (BP) , the h e r b a r i u m o f 

the E s z t e r h á z y College i n Eger ( E G R ) , a n d o f some p r i v a t e he rbar ia (P. O d o r , Budapest , P. 

S z ű c s , A l m á s f ü z i t ő ) as w e l l as the recent co l lec t ions o f the f i r s t au tho r were e x a m i n e d by 

l i g h t m i c r o s c o p y a n d revised, apart f r o m i n c o m p l e t e or n o n - f r u i t i n g m a t e t i a l . D r a w i n g s o f 

some m o r p h o l o g i c a l features were ach ieved w i t h a L e i t z d r a w i n g apparatus . I n order to 

observe the p a t t e r n o f the exothecia l cells a n d s toma ta i n the basal p a r t o f the capsule, 

sporophytes were e m p t i e d a n d w e l l soaked i n 2 % K O H , somet imes by b o i l i n g for some 

seconds w i t h a c igaret te l i gh t e r t o r e m o v e air bubbles, a n d then cu t i n h a l f u s ing a razor 

blade. I n o rde r to c o m p l e t e l y f l a t t en the capsule w a l l , an a d d i t i o n a l l o n g i t u d i n a l cu t o f 

abou t h a l f o f the capsule l eng th was a p p l i e d to the basal p a r t o f each hal f . 

I n r a n d o m l y selected specimens measurements o f u r n l eng th a n d w i d t h were t aken 

f r o m e m p t i e d capsules soaked i n 2 % K O H . F r o m these data, the r a t i o l e n g t h / w i d t h was 

c o m p u t e d , a n d means a n d s t anda td er rors were also eva lua ted for each t a x o n . 

D i s t r i b u t i o n maps we te p r epa red o n the basis o f the C e n t r a l E u r o p e a n m a p p i n g 

scheme (NlKLFELD 1971) . O p e n circles represent col lec t ions before 1977, c losed circles 

after t h a t year. 

F requency o f taxa is es t imated by the n u m b e r o f d i f f e ren t g r o w t h sites as n o t e d o n 

the spec imen labels. 

N o m e n c l a t u r e o f b ryophytes f o l l o w s ERZBERGER a n d PAPP (2004) w i t h the excep­

t i o n o f Scbistidium, Bryum moravicum Podb . ( = B. laevifilum Syed) and B. kunzei H o r n s c h . , 

where H I L L et al. (2006) is f o l l o w e d . 



Taxonomic characters 

C e n t r a l s t r a n d - V i s i b l e i n s tem cross sections o f sporophy te bea r ing p lan t s . I n 

sterile shoots, the c e n t r a l s t r and may n o t fu l l y be deve loped . 

H a i r - p o i n t s t r u c t u r e - T w o types o f h a i r - p o i n t can be d i s t i ngu i shed ( B L O M 1996) : 

(1) fine (Figs 3C, 9 C , E, I I B 15C, 23C , 2 5 B ) : cell wal l s c lear ly vis ible ; transverse sec t ion 

canal icula te , flattened or lens-shaped; h a i r - p o i n t i r r e g u l a r l y bent or flexuose i n the d r y 

state ( b u t s t ra igh t i n S. dupretii and 5. confusum). (2) coarse (Figs 5E, 7B, E, 13C, 17E, 2 1 C , 

30B, C, 32B, D ) : ce l l wa l l s usual ly n o t c lear ly v is ib le ; t ransverse sect ion lens-shaped o r 

terete; h a i r - p o i n t usua l ly s t ra ight . 

L a m i n a cel ls - Sinuose (e.g. i n S. robustum, F ig . 32E) or esinuose, size i n d i f f e r en t 

par ts o f l e a f (basal, c e n t r a l a n d apical) is also i m p o r t a n t . 

P a p i l l a e - H e m i s p h e r i c a l or c o n i c a l cell w a l l s t ruc tures o n l e a f l a m i n a (Figs H E , 

25F, 3 0 G , H ) , costa a n d marg ins (Figs 3 B , 1 3 B - D , 15C, 23B, C, E, 28B, 30B, C ) . Since i n 

papi l lose species o n l y a f r a c t i o n o f l a m i n a cells bear pap i l l ae , pap i l l o s i t y is a p r o p e r t y o f the 

l a m i n a , n o t o f cells. Y o u n g leaves s h o u l d be e x a m i n e d f o r pap i l los i ty . 

K + - U p p e r leaves t o r n o f f the s t e m a n d p laced i n a d r o p o f 2% K O H s o l u t i o n de­

ve lop e i ther y e l l o w ( i n C o n f e r t u m g r o u p ) or r ed ( i n a l l o t h e r taxa) colours . 

U r n f o r m a n d s ize, e x o t h e c i a l ce l l s , s t o m a t a , s t r i o l a e - These i m p o r t a n t charac­

ters are best assessed i n e m p t y capsules soaked i n 2 % K O H so lu t i on , because after th is p r o ­

cedure even o ld , f ragi le o r damaged capsules assume t h e i r o r i g i n a l shape, the capsule w a l l 

becomes less fragile a n d can thus be cu t m o r e easily, a n d the p a t t e r n o f exothec ia l cells a n d 

s tomata w i l l also become m u c h clearer. I f o n l y green, u n r i p e capsules are available, these 

s h o u l d be b o i l e d for a s h o r t t i m e i n 2 % K O H s o l u t i o n a n d t h e n cu t a n d e m p t i e d for e x a m i ­

n a t i o n o f exothec ia l cells a n d s tomata; h o w e v e r the i r shape a n d size w i l l n o t c o r r e s p o n d to 

t h a t o f r i pe , e m p t i e d u rns . 

U r n f o r m m a y be the wides t at the m o u t h (e.g. S. platyphyllum, F ig . 2 7 D ) or abou t the 

m i d d l e (e.g. S. elegantulum, F ig . 17F); measurements o f l e n g t h and w i d t h are i m p o r t a n t i n 

absolute te rms (e.g. f o r the d i f f e r e n t i a t i o n be tween S. apocapum and S. lancifolium, c o m ­

pare Figs 3E a n d 23F) as w e l l as the i r r a t i o . Measurement s s h o u l d be t aken under a stereo-

mic roscope w i t h o u t f l a t t e n i n g the u r n . 

T h e p a t t e r n o f exo thec ia l cells m u s t be carefu l ly obse rved i n d i f f e ren t parts o f the 

capsule (see F ig . 1 C - E ) , m o s t re levant is the p a t t e r n i n the l o w e r half , especially at the base 

i m m e d i a t e l y above the seta, where the s tomata m a y be observed. T h e p a t t e r n o f seta sur­

face cells is also somet imes useful (e.g. i n the Rivula re g r o u p , F ig . 2 7 G , 28F; B R E M E R 1980) . 

I n some taxa, r i pe e m p t i e d urns m a y show a v e r y f ine s t r i o l a t i o n due t o the arrange­

m e n t o f exothec ia l cells i n ve r t i ca l rows (F ig . 1). Transverse sections o f the capsule w a l l 

(F ig . 1 A ) show an e x o t h e c i u m o f even th ickness , as i n the capsule walls o f Grimmia species 

( M A I E R 2004) . Somet imes (e.g. i n S. dupretii) s tr iolae deve lop due to the fact t ha t l o n g nar­

r o w exothec ia l cells, a l t e r n a t i n g w i t h shor te r cells, collapse (F ig . 151, J ) . These s t r iolae are 

n o t comparab le to the p l icae i n the urns o f o the r genera, e.g. Orthotrichum ( M A I E R 2004) . 

P e r i s t o m e - O r i e n t a t i o n o f pe r i s tome tee th s h o u l d be observed i n freshly 

deopercu la t e capsules. Pe r i s t ome t ee th m a y be p a t e n t t o sp read ing w i t h ascend ing t ip s 



(e.g. S. apocarpum, Fig . 3E) to squar rose- recurved (e.g. S. confusum, F ig . 11G) . A p a r t f r o m 

co lou r a n d pap i l lo s i ty , the size a n d shape o f p e r i s t o m e tee th is i m p o r t a n t , as is the a m o u n t 

o f p e r f o r a t i o n by pi ts a n d holes i n c r ibrose p e r i s t o m e tee th . 

F i g . 1 . Capsule walls w i t h o u t ( B ) and w i t h striolae ( C - G ) . A = transverse sect ion o f capsule 

w a l l ( e x o t h e c i u m st ippled) ; B = exothecial cells i n Scbistidium apocarpum; C - E = exo thec ia l 

cells i n S. crassipilum at t o p o f u r n / i n m i d u r n / at base o f u r n ; F , G = exo thec ia l cells i n S. 

lancifolium i n u p p e r / l o w e r p a r t o f u r n . Scale bar: 200 urn . [ D e l . S c h r ö d e r ] 

RESULTS A N D D I S C U S S I O N 

According to the revision o f all available herbarium material presented 
here, i n Hungary the genus Scbistidium comprises fifteen taxa, w h i c h can 
be grouped i n the fo l lowing in fo rmal infrageneric categories ( B L O M 1998): 

Rivulare group: S. platyphyllum ( M i t t . ) H . Perss. subsp.platyphyllum; 
Apoca rpum group, Apoca rpum subgroup: S. apocarpum (Hedw. ) 

Bruch et Schimp., S. lancifolium (K indb . ) H . H . B lom; 

Apoca rpum group, S t r ic tum subgroup: S. confusum H . H . B l o m , S. 
papillosum Culm. , S. pruinosum (Wi l son ex Schimp.) G. Roth; 



Robustum group: S. dupretii (Thé r . ) W . A . Weber , S. robustum (Nees 

et Hornsch.) H . H . Blom; 

Confe r tum group: S. confertum (Funck) Bruch et Schimp., S.ßaccidum 

(De N o t . ) Ochyra; 

At rofuscum group: S. brunnescens L i m p r . subsp. brunnescens, S. brun­

nescens subsp. griseum (Nees et Hornsch.) H . H . B lom, S. crassipilum H . H . 

Blom, S. elegantulum H . H . B lom, S. belveticum (Schkuhr) Deguchi ( = S. sin-

garense (Schiffn.) Laz.). 

H i s to r i ca l aspects 

The oldest specimens o f Scbistidium i n the bryophyte collections o f 

the Hungar ian Natura l H i s to ry M u s e u m (BP) date f r o m the second ha l f o f 

the 19th century. T w o are w i t h o u t date (S. apocarpum s. str.: "Magyarhon 

vi rányából Hazslinszky Frigyes, Grimmia apocarpa L . A g a s v á r M á t r a 1. 

Borbás" BP 5758; S. crassipilum: "Grimmia apocarpa Kalkfelsen b. Tapolcza; 

ex herbario Fr id . Hazsl inskyi" BP 5699). The oldest specimens w i t h a date 

are S. crassipilum f rom 1870 (BP 5667 Herbar . Musei Na t . Hungar . Buda­

pest Specimen in herb. Simonkai L . inter Grimmia apocarpa inser tum erat 

" I n rupestribus montis 'Kis Eged' prope Agr iam. Comi ta t . Heves i n H u n ­

gár ia . 6. A p r . 1870 Vrabélyi") , and S. elegantulum f r o m 1886 (BP 5624 "Ex 

herbario C. Schilberszky, Fa rkasvö lgy , mészkő [18]86.V.2") . A m o n g the 

older collections there are some by A . Degen f rom 1901 and L . S imonkai 

f rom 1904. Table 1 lists the collectors, the per iod o f collection ( o f Scbis­

tidium specimens), and the number o f specimens (corrected for duplicates). 

I n his bryophyte flora o f the surroundings o f Budapest and the Pilis M t s 

S Z E P E S F A L V I ( 1941 ) treats Scbistidium under Grimmia and mentions 2 spe­

cies: S.ßaccidum (as G.flaccida) and S. apocarpum s. 1. (as G. apocarpa) w i t h 

three varieties: var. brunnescens, var. conferta, and var. gracilis. W h i l e his spe­

cimens o f S.flaccidum and var. brunnescens could be confi rmed in the present 

revision, the plants labelled var. conferta p roved to be S. apocarpum s. str., S. 

brunnescens subsp. brunnescens, or S. cf. crassipilum, bu t not S. confertum. 

W e d i d no t see any specimens collected by Szepesfalvi labelled var.gracilis. 

I n an earlier paper S Z E P E S F A L V I (1935) stated that S. brunnescens was 

rare i n the surroundings o f Budapest and i n Hungary, thus cont radic t ing 



PÉTERFI (1916), w h o held the opposite op in ion . I t is interesting that Péterfi 
considered the possibil i ty that plants named S. confertum g rowing on l ime­
stone rocks migh t prove to be S. brunnescens - and that i n our revision this 
tu rned out to be true. 

BOROS's ( 1968) taxonomic treatment is similar to that o f SZEPESFALVI 
(1941 ), he lists some more forms (f. irrigata, f. epilosa, f. laxum = f. gracile), 
varieties (var. nigrescens) and subspecies (subsp. conferta, subsp. brunnescens) 
o f S. apocarpum s. 1. H i s f. irrigata was revised to S. apocarpum s. str.; under f. 
epilosa many different taxa were found, some belonging to different genera 
(S. apocarpum s. str., S. brunnescens subsp. brunnescens, S. crassipilum, S. bel­
veticum, S. lancifolium, Didymodon acutus, D. insulanus, D. luridus, D. rigi-
dulus); s imilarly "f. gracile" was found on specimen labels o f S. crassipilum, 
S. apocarpum and S. lancifolium. Some specimens o f S. crassipilum and S. apo­
carpum were labelled "var. nigrescens" by Boros. Specimens labelled "ssp. 
conferta" by Boros proved to be S. crassipilum or S. brunnescens subsp. brun­
nescens. However, plants that he named subsp. brunnescens consistently 
could be referred to S. brunnescens subsp. brunnescens. 

ORBÁN and VAJDA (1983) treat all taxa o f Scbistidium as subspecies, 
varieties or forms o f S. apocarpum, even S.ßaccidum, i n this respect adopting 
the concept o f LOESKE (1930). As for specimens collected by Vajda and 
bearing various subspecific labels, roughly the same applies as for Boros's 
collections: his f. irrigata and S. rivulare p roved to be S. apocarpum, subsp. 
gracile was revised to S. crassipilum and S. apocarpum, but one specimen (BP 
67976) labelled Grimmia apocarpa var. conferta could be conf i rmed as S. 
confertum, and S. brunnescens was also consistently conf i rmed. 

I n Figure 2 the number o f specimens o f Scbistidium collected i n the 
years between 1870 and 2007 ( including the collections o f the first author) 
is depicted, clearly showing t w o periods o f collecting act iv i ty w i t h respect 
to Scbistidium i n Hungary: the first between 1905 and 1965, w i t h major cont­
ributions by Boros, Degen, Szepesfalvi, Szurák and Vajda (compare Table 1 ), 
and the second between 1985 and 2007, w i t h major contr ibut ions o f Rajczy, 
Papp and the first author. I n the d is t r ibu t ion maps, collections f rom these 
two periods are represented by different symbols (open circles for the older 
collections, closed circles for the recent ones). 
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F i g . 2 . B ryo log i ca l a c t i v i t y i n H u n g a r y - n u m b e r o f specimens o f Scbistidium ( w i t h o u t 

dupl ica tes) co l l ec ted between 1870 a n d 2007 

T a b l e 1 . Co l l ec to r s o f Scbistidium f r o m H u n g a r y i n BP, E G R , a n d B 

Collector Period or year o f collection N o . o f specimens 

Balanyi, L. 1959 1 

Bán, E. 1934 1 

Borbás , V s.t. 1 

Boros, Á. 1917-1968 259 

Degen, Á. 1901-1924 15 

Erzberger, P. 1991-2008 179 

Fel fö ldy .L. 1952-1956 6 

Gelencsér , 1. 1954 1 

G l a t z . W . 1936 1 

Györffy, I . 1921-1928 2 

H é d e r , I . 1953 1 

I g m á n d y J . 1924-1941 4 

Károlyi , Á. 1947-1956 10 

Kenyeres, J. [— "uxor mea", Boros's wife] 1956 1 

Kis, G. 1984 1 

Kovács , M . 1957 1 

Lengyel, G. 1909-1921 2 

Ó d o r , P. 1996-2001 4 

Ö t v ö s , L. 1933 1 

Papp, B. 1989-2008 39 

Pénzes , A. 1947 1 

Péter , B. 1936 1 



T a b l e 1 . ( c o n t i n u e d ) 

Collector Period or year o f collection No . o f specimens 

Pócs, T . 1950- -2007 7 

Polgár, S. 1932- -1935 3 

Prágai , Z. 1958 1 

Priszter, Sz. 1953 1 

Rajczy, M . 1976- -1994 21 

Redinger, K. 1931 3 

Sándor s.t. 1 

Sass-Gyarmati, A. 2001 1 

Simonkai, L. 1904 2 

Schilberszky, K. 1885 1 

Szemes, G. 1947 1 

Szepesfalvi (Szurák) , J. 1911- -1937 61 

Szűcs, P. 2004--2006 14 

T i m á r , L. 1914- -1952 12 

T i m k ó , Gy. 1924 1 

Vajda, L . 1942- -1971 93 

Vidéki , R. 2006 ] 

Visnya, A. 1931- •1953 9 

Vrabélyi , M . 1870 1 

Wagner, J. 1927 1 

Descriptions, selected diagnostic features 

The descriptions are based on B L O M (1996, 1998), H O L Z (2000), 
W E I B U L L (2006), and our o w n observations. The data on the u r n length/ 
w i d t h rat io o f Hungar ian material include ( m i n i m u m ) mean ± 2s.e. (maxi­
m u m ) , sample size. Ver t ica l d i s t r ibu t ion : elevation o f lowest and highest lo­
cation according to specimen labels. For convenience, i n this paragraph, 
the taxa w i l l be treated i n alphabetical order. 

Scbistidium apocarpum (Hedw.) Bruch et Schimp. 
(Figs 3,4) 

Plants m e d i u m - s i z e d t o large, f o r m i n g lax or dense tuf t s or mats . C e n t r a l s t rand ab­

sent or n a r r o w a n d i n d i s t i n c t . H a i r - p o i n t 0 -0 .8 m m , fine, t h i n a n d ± flexuose, f r o m n o t to 

l o n g l y decur ren t . A b a x i a l side o f costa a n d l e a f m a r g i n papi l lose , d i s t an t ly dent icu la te i n 

upper pa r t o f leaf, ra re ly s m o o t h ( long ip i lose p lan ts ) . 



F i g . 3 . Scbistidium apocarpum. A = leaves; B , C = leaf apices; D = per ichaet ia l leaf; E = cap­

sule; F , G = exothecial cells i n m i d u r n / at base o f u r n and seta surface cells; H = per i s tome 

t o o t h . Scale bar: A , D , E - 2 m m ; B - 800 urn ; C, H - 400 u m ; F, G - 200 u m . [Erzberger 

12084, de l . Erzberger ] 



L a m i n a w i t h o u t papi l lae , s m o o t h , p r e d o m i n a n t l y unistratose, b u t of ten w i t h bistratose 

patches or striae i n upper half . L a m i n a cells f r o m s l igh t ly t o s t rong ly sinuose, i n upper pa r t 

8 - 1 0 urn w i d e . K + r e d . 

Sporophytes c o m m o n , deeply immersed . U r n da rk red , widest at m o u t h , l e n g t h / w i d t h 

r a t i o ( 1 . 2 - ) 1 . 3 - 1 . 6 ( - 2 . 0 ) ( B L O M 1996) , i n H u n g a r i a n m a t e r i a l ( 1 . 0 - ) 1.51 ± 0 . 0 6 ( - 2 . 0 ) , 

n = 65. Exo thec i a l cells p r e d o m i n a n t l y i sod i ame t r i c a n d s h o r t t ransversely rec tangular , b u t 

o f ten w i t h patches o f e longate and rec tangu la r cells. S t o m a t a ( 4 - ) 8 - 1 2 ( - 1 8 ) per u r n . Per i ­

s tome tee th ( 3 5 0 - ) 4 0 0 - 7 1 0 urn, red , p a t e n t to spreading w i t h ascending t ips , l o n g l y taper­

i n g t o a f ine p o i n t , i n l o w e r pa r t ± semi-per fo ra ted , i n c en t r a l a n d upper par t s f r o m a lmost 

ent i re t o s t rong ly p e r f o r a t e d w i t h sma l l o v a l cracks i n s u b m a r g i n a l rows . 

N o r m a l l y easily i d e n t i f i e d by the c o m b i n a t i o n o f den t icu la te l e a f t i p s a n d isodia­

m e t r i c exo thec ia l cells, b u t longip i lose f o r m s occur w i t h s m o o t h lea f m a r g i n a n d costa. 

H a b i t a t : O n o f t e n shaded or m o i s t , b u t somet imes also exposed or d r y sil iceous (an­

dés i t e , p o r p h y r i c rock , a leurol i t ic slate, sandstone, basalt) or more rarely calcareous rocks , 

of ten near streams or spr ings, b u t also o n wal ls , even o n loess. 

A s s o c i a t e d b r y o p h y t e s : Ampbidium mougeotii, Brachythecium populeum, Cera-

todonpurpureus, Didymodon rigidulus, D. sinuosus, D. vinealis, Grimmia hartmanii, Hedwi-

gia ciliata var. ciliata, Hypnum cupressiforme, Lejeunea cavifolia, Orthotrichum urnigerum, 

Orthotrichum sp., Scbistidium crassipilum, S. dupretii, S. elegantulum, S. lancifolium, S.prui-

nosum, Taxipbyllum densifolium, Tortella tortuosa, Tortula ruralis. 

V e r t i c a l d i s t r i b u t i o n : 8 3 - 9 0 0 m a.s.l. 

S e l e c t e d s p e c i m e n s e x a m i n e d : Z e m p l é n M t s : 7 5 9 4 / 1 C o m i t . A b a ú j - T o r n a . I n r u p i -

bus i r r i g a t i s r i v i Osva -pa tak (pars s u p e r i o r ) p rope pag. T e l k i b á n y a , mon tes S á t o r - h e g y s é g , 

17.09.1959, leg. L . V a j d a , BP 63350; 

F i g . 4 . D i s t r i b u t i o n o f Scbistidium apocarpum 



A g g t e l e k K a r s t : 7 5 8 9 / 2 C o m i t . A b a ú j - T o r n a . I n r u p i b u s calcareis umbros i s s i lvat . ad 

f o n t e m valus K o p o l y a p rope Sz inpe t r i , 200 m , 19.06.1953, leg. Á . Boros , BP 110955; 

R u d a b á n y a M t s : 7 5 9 0 / 3 C o m i t . A b a ú j - T o r n a et B o r s o d . I n r u p i b u s calcar. alvei r i v i valus 

T e l e k e s - v ö l g y p r o p e Perkupa, 180 m , 24.06.1953, leg. Á . Boros , BP 110966; B ü k k M t s : 

7 9 8 8 / 4 F e l s ő t á r k á n y , L ö k - v ö l g y , a leuro l i te slate rocks at road , N 4 8 ° 00 ' 25.2", E 2 0 ° 27 ' 

57.8", 337 m , 06.04.2007, leg. P. Erzberger a n d T . P ö c s , herb . Erzberger , (B) 12108; M á t r a 

M t s : 8 1 8 5 / 2 S o r k ő / S o m b o k o r , 8 0 0 - 8 6 0 m , 02 .06 .2001 , leg. B . Papp, BP 170576; T a r n a 

R e g i o n : 8 0 8 7 / 2 Rad io la r i t -Fe l sen an der S t r a ß e cd 1 k m S B á t o r , 230 m , 26.03.2008, leg. P. 

Erzberger a n d T . P ö c s , herb . Erzberger , (B) 12842a; C s e r h á t H i l l s : 8 0 8 3 / 3 C s e r h á t ­

s z e n t i v á n , C s e r k u t i pa tak , 05.08.2002, leg. P. Erzberger , herb . Erzberger , (B) 7312; 

G ö d ö l l ő H i l l s : 8 3 8 1 / 4 C o m i t . Pest. I n saxis andesi t . val l is " B ü k k ö s " ad " S i k á r o s " i n 

Fageto, 350 m , 05.07.1933, leg. J. Szepesfalvi, BP 5859; B ö r z s ö n y M t s : 8 0 7 9 / 2 C o m i t . 

H o n t . I n rup ibus andes. si lvat . a lve i r i v i K e m e n c e - p a t a k in f ra B a r s i - b ü k k pr . K e m e n c e , 

300 m , 12.10.1958, leg. Á . Boros , BP 110874; Kemence -pa t ak , o n a n d é s i t e bou lde r near the 

wa te r , N 4 7 ° 59 ' 07.8", E 18° 58' 20.7", 384 m , 05.04.2007, leg. P. Erzberger, herb. Erzberger, 

(B) 12084; V i s e g r á d M t s : 8 2 8 0 / 3 C o m i t . Pest. I n petrosis andesi t ic is i n r i pa r i v i vall is 

" A p á t k u t i v ö l g y " p r o p e V i s e g r á d , 2 0 0 - 3 0 0 m , 24.04.1924, leg. Á . Boros , BP 110905; 

N a s z á l y : 8 1 8 0 / 2 Szendehe ly-Kata l inpusz ta , L ó s i - p a t a k , sandstone near stream, N 4 7 ° 5 1 ' 

0 1 . 1 " , E 19° 06 ' 24.4", 180 m , 09.04.2007, leg. P. Erzberger and P. S z ü c s , herb . Erzberger , (B) 

12163; B u d a M t s : 8 4 7 9 / 4 Budapest : J á n o s - h e g y , m é s z k ö v ö n , 21.04.1924, leg. J. S z u r á k , 

BP 5628; Gerecse M t s : 8 2 7 6 / 4 C o m i t . Esz te rgom. I n cava rupe i n decl iv . sept, s i lvat . 

m o n t i s Nagy teke -hegy p rope pag. S ü t t ő , 300 m , 17 .05 .1941, leg. Á . Boros , BP 110850; 

B a l a t o n U p l a n d s : 9 1 7 0 / 4 C o u n t y V e s z p r é m . O n r o c k i n forest o n the sou the rn slope o f 

Szent G y ö r g y - h e g y at Hegymagas , 300 m , 13.08.1999, leg. B. Papp, BP 166930; K e s z t h e l y 

M t s : 9 0 6 9 / 4 T á t i k a , 30.07.2000, leg. P. Erzberger , h e r b . Erzberger , ( B ) 6258; K ő s z e g M t s : 

8 6 6 4 / 2 : Querceto-Luzuletum sub f o n t . S z é n é g e t ő - f o r r á s , supra pag. V e l e m , 13.07.1954, 

leg. T . P ó c s et I . G e l e n c s é r , BP 58482; M e c s e k M t s : 9 8 7 5 / 2 C o m i t . Baranya. I n r u p i b u s 

i r r i ga t i s vallis C s a t o r n a v ö l g y p rope pag. Vasas, 26.07.1952, leg. L . V a j d a , BP 5619; V i l l á n y 

M t s : 0 1 7 5 / 2 C o m i t . Baranya . I n r u p i b u s calcareis u m b r o s i s i n sylva T e n k e s - e r d ő i n 

m o n t e Tenkes p rope pag. Bisse, 300 m , 07.08.1999, leg. B . Papp, BP 166507; D a n u b e - T i s z a 

I n t e r f l u v e : 9 6 8 7 / 1 C o m i t . C s o n g r á d . S á n d o r f a l v a . T e g m e n l a p i d a r i u m ( andes i t i cum) 

aggeri ad Sajtos, 83 m , 09.08.1957, leg. L . T i m á r , E G R ; T i s z á n t ú l : 8 1 9 4 / 4 I n c i p p o i n se-

p u l t u r a F e l s ő - t e m e t ő p rope H a j d ú n á n á s , com. : H a j d ú , 02 .04 .1941 , leg. J. I g m á n d y , BP 

111365; N o r t h e r n P l a i n : 7 6 9 8 / 2 C o m i t . U n g . I n m u r i s p o n t i s viae ferreae ad Z á h o n y , 

100 m , 07.09.1925, leg. Á . Boros , BP 111357. 

Scbistidium brunnescens L i m p r . subsp. brunnescens 
(Figs 5, 6) 

Plants smal l , f o r m i n g dense tu f t s , b r o w n i s h . C e n t r a l s t r and m o s t l y b r o a d a n d dis­

t i n c t . H a i r - p o i n t absent o t shor t i n leaves b e l o w pe r igon ia , i n subper ichae t ia l a n d 

pe r i chae t i a l leaves 0 .15 -1 .0 m m , coarse and terete, b u t f l a t t ened t owards i n se r t i on , n o t or 

s h o r t l y decur ren t , b u t e m b r a c i n g par ts o f the upper l a m i n a . 



F i g . 5 . Scbistidium brunnescens subsp. brunnescens. A = leaves; B = subper ichae t ia l leaves; 

C, D = per ichae t ia l leaves; E = pe r i chae t i a l leaf apex; F = capsules; G , H — exo thec ia l cells 

i n l o w e r t h i r d / at base o f u r n ; I = p a r t o f pe r i s tome. Scale bar: A - D , F - 2 m m ; E - 800 urn; 

I - 400 urn; G , H - 200 u m . [ A - C , E - F , I : Erzberger 12198; D : E G R Va jda 1946 ( P o m á z ) ; 

H : BP 37650, A - F , H : del . Erzberger , G : del. S c h r ö d e r ] 



Costa a n d l ea f marg ins s m o o t h . L a m i n a s m o o t h , i n l o w e r pa r t unis t ra tose , i n upper p a r t 

w i t h bis tratose spots. U p p e r l a m i n a cells r o u n d e d , 6 - 9 u rn w i d e , l o w e r cells w i d e r a n d 

s l igh t ly sinuose, basal m a r g i n a l cells somet imes subhyal ine , w i t h s l i gh t ly t h i c k e n e d 

cross-walls. K + red . 

Sporophytes f requent , m o s t l y sha l lowly i m m e r s e d . U r n orange t o r e d d i s h - b r o w n , of­

t en finely s t r io la te , w i d e s t b e l o w m i d d l e , l e n g t h / w i d t h r a t i o ( 1 . 3 - ) 1 .4-1 .6-1 .8 ( B L O M 

1996), i n H u n g a r i a n m a t e r i a l ( 0 . 9 4 - ) 1.34 ± 0 . 0 4 ( - 1 . 9 3 ) , n = 9 1 . E x o t h e c i a l cells elongate, 

especially i n basal pa r t , at least some up t o 50 urn (o f t en u p t o 80 urn) l o n g , a r ranged i n a 

regular p a t t e r n . S toma ta absent. Per i s tome teeth 2 2 0 - 3 4 0 urn, orange, i n cen t ra l a n d 

upper par ts m o s t l y s t rong ly p e r f o r a t e d t o cr ibrose. 

V a r i a b i l i t y : T h e exothec ia l cells i n the lower p a r t o f the u r n somet imes on ly reach 

( 5 0 - ) 5 5 urn, b u t i n o the r samples they a t t a i n 7 5 - 8 0 urn . 

T h e b r o w n , dense cushions w i t h ha i r -po in t s o n l y a r o u n d the sporophytes give th is 

p l a n t a ve ry charac ter is t ic appearance. H o w e v e r , some f o r m s o f S. crassipilum can l o o k 

qu i t e s imi la r , a n d i n t ha t case the s t rong ly elongate exo thec ia l cells ( F i g . 5 G , H , compare 

w i t h F ig . 131, J ) , a n d the shor ter a n d w i d e r u r n o f S. brunnescens are d iagnos t i c . C o n f u s i o n 

c o u l d also occur w i t h fo rms o f S. belveticum l a c k i n g the t y p i c a l b lack co lou r , b u t again the 

p a t t e r n o f exothec ia l cells is qu i t e d i f fe ren t . Fo r the d i f ference be tween subsp. brunnescens 

and subsp. griseum see the no te under the la t te r . 

H a b i t a t : S. brunnescens subsp. brunnescens grows near ly exclusively o n exposed calcar­

eous rocks ( l imestone, d o l o m i t e ) , a n d is a very typ ica l m e m b e r o f the b ryophy te vegetation i n 

calcareous grasslands. I t was f o u n d associated w i t h the l i chen Fulgensiafulgens (det. V . O t t e ) . 

A s s o c i a t e d b r y o p h y t e s : Bryum argenteum, Didymodon rigidulus, D. vinealis, Grimmia 

dissimulata, G. orbicularis, G. pulvinata, Grimmia tergestina, Pseudocrossidium revolutum, 

Pseudoleskeella catenulata, Scbistidium crassipilum, S. belveticum, Tortella inclinata, Tortula 

crinita, Tricbostomum sp. 

V e r t i c a l d i s t r i b u t i o n : 1 5 0 - 7 8 0 m a.s.l. 

Se l ec t ed s p e c i m e n s e x a m i n e d : A g g t e l e k K a r s t : 7 5 8 9 / 1 C o m i t . G ö m ö r . I n r u p i b u s 

calc. m o n t i s " B a r a d l a - t e t ö " p rope pag. Agg te lek , 350 m , 03.06.1928, leg. A . Boros , BP 

111757; B ü k k M t s : 7 9 8 8 / 3 C o m i t . Borsod . I n rupibus calcar. m o n t i s B é l k ö prope B é l a p á t ­

falva, 5 0 0 - 7 8 0 m , 03.09.1959, leg. Á . Boros , BP 110944; 8 0 8 8 / 2 Lehmschiefer fe lsen an der 

S t r a ß e n b ö s c h u n g zwischen B ü k k z s é r c u n d F e l s ő t á r k á n y , ca 400 m , m i t S. crassipilum, 27.03. 

2008, leg. P. Erzberger a n d T . Poes, herb . Erzberger, (B) 12886; T a r n a R e g i o n : 7 9 8 6 / 1 

Glaukon i t -Sands te in fe l sen " N o é s z ö l l ö j e " i m O r t Is tenmezeje, 230 m , 26.03.2008, leg. P. 

Erzberger a n d T . Poes, he rb . Erzberger , (B) 12861 ; C s e r h á t H i l l s : 8 1 8 1 / 4 C o m i t . Pest. I n 

rup ibus d o l o m i t , apr ic is m o n t i s V á r - h e g y p rope C s ő v á r , 350 m , 06.05.1953, leg. A . Boros , 

BP 111748; G ö d ö l l ő H i l l s : 8 3 8 1 / 3 C o m i t . Pest. I n m o n t e S o m l y ó p r o p e F ó t h , 21 .05 .1901, 

leg. Á . Degen , BP 37650; P i l i s M t s : 8 3 8 0 / 3 C o m i t . Pest. I n r u p i b u s d o l o m i t i c i s m e r i d . 

mon t i s N a g y k e v é l y p rope pag. P i l i sbo ros j enő , 500 m , 25.03.1947, leg. Á . Boros , BP 111750; 

H u n g , centr . , c o m . Pest. I n r u p i b u s calcareis supra pag. P o m á z , 31.03.1946, leg. L . Va jda , 

E G R ; B u d a M t s : 8 3 8 0 / 3 B u d a k a l á s z , c o m i t . Pest, i n m o n t e " M o n a l o v á c " ad saxa calcarea, 

250 m , I I I . 1911 , leg. J. S z u r á k , r e v i d . M . Péter f i , BP 5645; Gerecse M t s : 8 4 7 7 / 2 Gye rme ly , 



K e c s k e - k ő , N 4 7 ° 35 ' 52.9", E 18° 36' 57.9", 250 m , 11.04.2007, leg. P. Erzberger, herb. 

Erzberger, (B) 12198; V é r t e s M t s : 8 6 7 5 / 2 C o m i t . Fejér . I n r u p i b u s d o l o m i t , m o n t i s adv. 

"Pap i r t á s " p r o p e C s á k b e r é n y , 3 5 0 - 4 0 0 m , 26.04.1936, leg. Á . Boros , BP 111730; 8 6 7 6 / 2 

C o m i t . Fe jé r . I n rup ibus d o l o m i t i c i s apricis m o n t i s S z ó l ó - k ő p r o p e C s á k v á r , 2 0 0 - 2 4 0 m , 

21.03.1937, leg. Á . Boros, BP 111726, E G R ; 

F i g . 6. D i s t r i b u t i o n o f Scbistidium brunnescens subsp. brunnescens 

B a k o n y M t s : 8 7 7 4 / 3 C o m i t . V e s z p r é m . I n d o l o m i t i c i s m o n t i s M ó r o c - t e t ő p r o p e V á r ­

pa lo ta , 500 m , 08 .04 .1951 , leg. Á . Boros, BP 111693; B a l a t o n U p l a n d s : 9 0 7 3 / 3 C o m i t . 

Zala . I n r u p i b u s basalt, t ophac . m e r i d . m o n t i s Csucs-hegy p r o p e T i h a n y , 200 m , 

14.11.1962, leg. Á . Boros, BP 111010; V i l l á n y M t s : 0 1 7 6 / 1 C o m i t . Baranya. I n calcareis 

m o n t i s H a r s á n y i - h e g y ad N a g y h a r s á n y , 2 0 0 - 4 0 0 m , 22.03.1925, leg. Á . Boros , BP 111385. 

Scbistidium brunnescens subsp. griseum (Nees et Hornsch.) H . H . B lom 
(Figs 7, 8) 

Diffe rs f r o m subsp. brunnescens i n the f o l l o w i n g characters. Plants larger, m e d i u m -

sized. C e n t r a l s t r and o f f ew cells or absent. H a i r - p o i n t n o t d i s t i n c t l y longer i n subpe-

r i c h a e t i a l leaves, m o r e f i n e l y sp inulose , 0 . 2 5 - 0 . 9 m m . Leaves o f d i f f e r e n t shape (Figs 5 A 

a n d 7 A ) , o f t e n w i t h r i dge - l i ke plicae (F ig . 7 F , G ) , costa s t ronger ( 5 8 - 9 0 urn w i d e versus 

4 5 - 6 0 urn w i d e i n cen t ra l p a r t o f subsp. brunnescens), 3 - 4 stratose i n upper a n d 5 - 6 stra-

tose i n l o w e r p a r t (F ig . 7F, G ) . 

Sporophytes sparse. U r n l e n g t h / w i d t h r a t i o 1 .4-1.6-1.9 ( B L O M 1996), i n H u n g a r i a n 

ma te r i a l ( 1 . 3 - ) 1.48 ± 0 . 0 8 ( - 1 . 6 ) , n = 7. Pe r i s tome teeth 1 9 0 - 3 2 0 ( - 3 7 0 ) urn, orange, less 

pe r fo r a t ed t h a n i n subsp. brunnescens (Figs 51, 71). 

H a b i t a t : Exposed d r y calcareous rocks . 



F i g . 7 . Scbistidium brunnescens subsp. griseum. A = leaves; B = lea f apex; C = subper i -

chaetial leaf; D = pe r i chae t i a l leaves; E = pe r i chae t i a l l ea f apex; F , G = transverse sections 

i n u p p e r / l o w e r pa r t o f l ea f ( s h o w i n g bistratose ridges near m a r g i n : * ) ; H = capsule; I = p e r i ­

s tome t o o t h . Scale bar: A , C, D , H - 2 m m ; B, E - 800 u m ; I - 400 urn; F, G 200 u m . 

[Erzberger 12147, A - E , H , I : del . Erzberger; F, G : de l . S c h r ö d e r ] 



A s s o c i a t e d b r y o p h y t e s : Grimmia orbicularis, G. tergestina, Orthotrichum sp. 

V e r t i c a l d i s t r i b u t i o n : 3 0 0 - 8 2 6 m a.s.l. 

F i g . 8. D i s t r i b u t i o n o f Schistidium brunnescens subsp. griseum 

Selec ted spec imens e x a m i n e d : B ü k k M t s : 7 9 8 8 / 2 R é p á s h u t a , H á r o m - k ő , a u f expo­

n i e r t e m Ka lks t e in , N 4 8 ° 03 ' 41.0", E 2 0 ° 28 ' 54 .1" , 826 m , 08.04.2007, leg. P. Erzberger, herb . 

Erzberger , ( B ) 12147; P i l i s M t s : 8 3 7 9 / 1 G i p f e l des Pilis-Berges, of fener Felsrasen, a u f 

expon ie r t em Ka lks t e in , N 4 7 ° 4 1 ' 16.5", E 1 8 ° 5 1 ' 56.6", 750 m , 12.04.2007, leg. P. Erzberger, 

herb. Erzberger, (B) 12204; V e r t e s M t s : 8 6 7 5 / 1 C o m . Fejér . I n rup ibus calcareis siccis 

mon t i s C s ó k a h e g y p rope pag. M ó r , montes V é r t e s , 01 .07.1951, leg. L . Vajda , E G R , BP 5668. 

Scbistidium confertum (Funck) Bruch et Schimp. 
(Figs. 9 ,10) 

Plants small, glossy, usually f o r m i n g dense cushions. Cen t ra l s t r and n a r r o w or some­

times absent i n sterile shoots. H a i r - p o i n t shor t (0 -0 .45 m m ) , weak a n d f la t tened, s t ra ight or 

i r regular ly bent, n o t decurrent , sharply a n d s t rongly spinulose-denticulate w i t h e rec to-pa tent 

to squarrose spinulae. Costa and leaf marg ins s m o o t h . L a m i n a smoo th , p a r t l y bistratose i n 

upper a n d cen t ra l par t s . U p p e r l a m i n a cells r o u n d e d , 5 - 8 ( - 9 ) urn w i d e , l o w e r cells w i d e r 

and s l i gh t ly sinuose, basal marg ina l cells o f t en subhyal ine, f o r m i n g a rectangular alar g roup 

composed o f several r o w s o f square to s h o r t l y rec tangular cells w i t h t h i c k e n e d cross wal ls . 

K + y e l l o w . 

Sporophytes c o m m o n , sha l lowly o r deeply i m m e r s e d . U r n o range-ye l low, l e n g t h / 

w i d t h r a t i o 0 . 9 - 1 . 4 - 1 . 7 (BLOM 1996), i n H u n g a r i a n m a t e r i a l 1.29, n = 1. Exo thec i a l cells 

p r e d o m i n a n t l y e longate . S tomata 3 - 8 per u r n . Pe r i s tome tee th 2 3 0 - 3 2 0 urn, orange, 

s t rong ly p e r f o r a t e d w i t h l o n g a n d ± w i d e cracks a l o n g the m e d i a n l i ne , somet imes w i t h 

prongs sp l i t o f f at marg ins , coarsely papi l lose w i t h ra ther d is tant , shor t papi l lae w i t h b r o a d 

basal p a r t ( appear ing pebb le - l ike ) . 



F i g . 9 . Scbistidium confertum. A , D = leaves; B , C , E = l e a f apices; F = pe r i chae t i a l leaves; 

G , H = pe r i chae t i a l l ea f apices; I , J = capsules; K , L = exothec ia l cells i n l o w e r t h i r d / at 

base o f u r n ; M = pe r i s t ome t o o t h ( s h o w i n g papi l lae , i n p a r t ) . Scale bar: A , D , F, I , J - 2 m m ; 

B, G - 800 p ; E, H , K - 400 urn ; C, L , M - 200 u m . [ A - C , K , L : E G R V a j d a 1956 

( B ö r z s ö n y , H o l l ó k ő ) ; D - I : BP 67976 Va jda 1962 ( B ö r z s ö n y , H o l l ó k ő ) ; J , M : BP 111013 

V a j d a 1952 ( M á t r a , D i s z n ó k ő ) , del . Erzberger ] 



T h e spinulose, f l a t t ened h a i r - p o i n t w i t h vis ible l u m i n a is qu i t e un ique t o th i s species, 

i t is n o t l i k e l y to be confused w i t h any o the r Scbistidium species i n H u n g a r y . T h e ra ther 

shor t u r n w i t h s t rongly p e r f o r a t e d pe r i s tome , and the preference o f siliceous substra ta are 

fur ther character is t ics . 

H a b i t a t : I n H u n g a r y , S. confertum g r o w s exclusively o n d r y , andesi t ic r o c k . I n Scan­

d inav ia , i t g rows o n d ry , ± exposed siliceous or base-rich rocks ( B L O M 1996, 1998) . I t p re­

fers a c id rocks i n C a t a l o n i a ( C A S A S et al. 2001 ) . 

V e r t i c a l d i s t r i b u t i o n : 6 0 0 - 7 5 0 m a.s.l. 

Se l ec t ed s p e c i m e n s e x a m i n e d : M á t r a M t s : 8 1 8 6 / 1 C o m . Heves. I n r u p i b u s ande-

siticis siccis m o n t i s D i s z n ó k ő p rope pag. P a r á d f ü r d ő , 750 m , 24.04.1952, leg. L . Va jda , BP 

5608 a n d 111013 (sub Grimmia plagiopodia); B ö r z s ö n y M t s : 8 0 7 9 / 1 C o m i t . N ó g r á d . I n 

rup ibus andesi t ic is siccis m o n t i s H o l l ó k ő , p r o p e pag. P e r ő c s é n y , montes B ö r z s ö n y , leg. L . 

Vajda , 30.05.1962, BP 67976 (sub Grimmia apocarpa var . conferta); C o m i t . N ó g r á d . I n 

rupibus andesiticis siccis cacuminis m o n t i s H o l l ó k ő p rope pag. Kemence, montes B ö r z s ö n y , 

21.04.1956, leg. L . V a j d a , E G R . 

Plants med ium-s ized , f o r m i n g rather loose tufts o f var iable colour (olivaceous, b r o w n ­

ish or b l ack i sh ) . C e n t r a l s t r a n d wide a n d d i s t i nc t . H a i r - p o i n t 0 -0 .65 m m , n a r r o w t h r o u g h ­

o u t or s o m e t i m e s ± a b r u p t l y w i d e n e d at i n s e r t i o n , n o t coarse b u t s t i f f a n d ± s t ra ight , 

f r o m n o t t o l ong ly decur ren t , i r r egu la r ly sp inu lose-den t icu la te w i t h shor t , b l u n t spinulae. 

F i g . 10 . D i s t r i b u t i o n o f Scbistidium confertum 

Scbistidium confusum H . H . B l o m 
(Figs. 11, 12) 



F i g . 1 1 . Scbistidium confusum. A = leaves; B = l e a f apex; C = p e r i c h a e t i a l leaf; D = la­

m i n a cells i n l ower t h i r d o f leaf; E = papi l lae and l a m i n a cells at abaxial side o f l ea f near 

costa; F = capsule ( m o i s t ) ; G = p e r i c h a e t i u m w i t h capsule ( d r y ) s h o w i n g ref lexed p e r i ­

s tome tee th ; H , I = exo thec ia l cells at l o w e r t h i r d / at base o f u r n ; J = p a r t o f pe r i s tome . 

Scale bar: A , C, F, G - 2 m m ; B, H , J - 400 urn; D , E, I - 200 urn. [Erzberger 12896, del. 

Erzberger] 



A b a x i a l side o f costa w i t h scattered l o w papi l lae i n upper par t ; l ea f marg ins papi l lose-

den t i cu la t e i n upper pa r t , m o r e rare ly s m o o t h , b r o a d l y a n d s t rong ly r ecu rved t h r o u g h o u t 

or i n u p p e r 3 / 4 - 4 / 5 o f l e a f l e n g t h , ± b i s t ra tose . L a m i n a w i t h sca t te red d o r s a l pap i l l ae , 

p a r t i c u l a r l y near costa, a n d m o s t l y w i t h f ew v e n t r a l papi l lae , unis t ra tose w i t h bis tratose 

spots a n d striae i n upper par t . L a m i n a cells i n upper par t rounded , s l ight ly sinuose, 8 - 1 1 urn 

w i d e , i n l o w e r pa r t w i d e r a n d sinuose t o nodulose , basal m a r g i n a l cells w i t h s l igh t ly 

t h i c k e n e d crosswalls. K + red . 

Sporophytes abundan t , sha l lowly i m m e r s e d . U r n r e d - o r a n g e - b r o w n , glossy, l e n g t h / 

w i d t h r a t i o ( 1 . 3 - ) 1 . 5 - 1 . 9 - 2 . 3 ( - 2 . 5 ) ( B L O M 1996), i n H u n g a r i a n m a t e r i a l 1 .78-1.83, n = 2. 

E x o t h e c i a l cells p r e d o m i n a n t l y i s o d i a m e t r i c a n d transversely rectangular , b u t also rec tan­

gular , f o r m i n g an i r regu la r p a t t e r n . S t o m a t a 4 - 9 per u r n . Per i s tome tee th 3 1 0 - 4 2 0 urn, 

squarrose-recurved, red, g radua l ly t a p e r i n g t o a f ine p o i n t , f r o m ent i re to s t r o n g l y a n d i r ­

r egu la r ly pe r fo r a t ed i n cen t ra l pa r t , densely papi l lose . 

I n H u n g a r y , 5. confusum is the o n l y m e m b e r o f the S t r i c t u m subgroup t h a t g rows o n 

calcareous substrates, whereas S. papillosum a n d S. pruinosum g r o w o n siliceous rocks . F r o m 

those species, S. confusum d i f fers by i ts less papi l lose l a m i n a (F ig . 1 I E ) , w i t h m o r e papi l lae 

o n the abaxial , fewer o n the adaxia l side o f the l ea f (S. pruinosum is s t rong ly papi l lose o n 

b o t h sides: F ig . 3 0 G , H ) . S. papillosum is s im i l a r i n this respect (usual ly m o r e papi l lae o n 

the abax ia l side t h a n o n the adaxia l s ide) , b u t differs by the l ack o f a d i s t i n c t c e n t r a l s t r and 

a n d the pe r i s tome tee th e rec to-pa tent ( F i g . 2 5 G , b u t squarrose w h e n o l d ) . O t h e r d i f fe r ­

ences be tween S. confusum and 5. pruinosum inc lude the w i d e r a n d more sinuose l a m i n a cells 

(Figs 1 I D , 30F) and the na r rower per ichae t ia l leaves o f the fo rmer species (Figs 1 I C , 3 0 D ) . 

H a b i t a t : I n H u n g a r y , S. confusum was f o u n d on exposed concrete adjacent to do lomi t e . 

I n Scandinavia, i t g rows i n s imi la r s i tuat ions , o n exposed calcareous substrates ( B L O M 1996). 

A s s o c i a t e d b r y o p h y t e s : N o n e . 

V e r t i c a l d i s t r i b u t i o n : 250 m a.s.l. 

F i g . 1 2 . D i s t r i b u t i o n o f Scbistidium confusum 



S p e c i m e n e x a m i n e d : B u d a M t s : 8 5 8 0 / 1 B u d a : Sas-hegy, o n exposed concrete adja­

cent t o d o l o m i t e , N 4 7 ° 28 ' 59.5", E 19° 0 1 ' 09.3", ca 250 m a.s.l., 28.03.2008, leg. P. 

Erzberger, herb . Erzberger , ( B ) 12896. 

Scbistidium crassipilum H . H . B l o m 
(Figs 13, 14) 

Plants m e d i u m - s i z e d o r smal l , f o r m i n g dense or lax tu f t s o f var iable co lour (o l i va ­

ceous, b r o w n i s h , b l a c k ) . C e n t r a l s t r a n d d i s t i nc t . H a i r - p o i n t 0 - 1 . 1 m m , coarse a n d st iff , 

m o s t l y s o m e w h a t f l a t t ened i n l o w e r par t , b u t somet imes terete t h r o u g h o u t , s t r a igh t or 

m o r e rare ly i r regula r ly c u r v e d i n upper par t , f r o m shor t ly to l ong ly a n d broadly decur ren t or 

somet imes n o t decur ren t , f i ne ly t o coarsely sp inu lose-dent icu la te . A b a x i a l side o f costa 

w i t h scattered l o w papil lae i n upper par t , m o r e rarely s m o o t h ; l e a f marg ins d is tan t ly a n d 

finely denticulate to papillose-denticulate i n upper pa r t , m o r e rare ly s m o o t h . L a m i n a s m o o t h , 

unistratose i n lower pa r t t o i r regula r ly bistratose i n upper par t . L a m i n a cells i n upper par t 

rounded , n o t or s l ight ly sinuose, 8 - 9 urn wide , i n l o w e r p a r t w i d e r a n d sinuose, basal cells of­

ten no t iceably w i d e r t h a n cells above, basal m a r g i n a l cells w i t h t h i c k e n e d crosswalls. K + red. 

Sporophytes c o m m o n , m o s t l y deeply i m m e r s e d . U r n o r a n g e - b r o w n (ye l lowish w h e n 

e m p t y a n d b e c o m i n g f ine ly s t r io la te) , l e n g t h / w i d t h ra t io ( 1.3-) 1 .6-1 .8-2 .2 ( B L O M 1996), i n 

H u n g a r i a n ma te r i a l ( 1.2-) 1.78 ± 0 . 0 3 ( - 2 . 6 ) , n = 190. Exothecial cells p r e d o m i n a n t l y elongate. 

S tomata 0 - 4 ( - 6 ) per u r n , somet imes ± r u d i m e n t a r y . Per i s tome t ee th 3 0 0 - 4 5 0 urn , red , 

s m o o t h or f ine ly pap i l lose -s t r i a ted i n l o w e r pa r t , papi l lae o f t en i n o b l i q u e rows . 

V e r y variable . T h e m o s t c o m m o n m o r p h w i t h dent icula te l ea f apices (Fig . 13C, D ) a n d 

sho r t ly elongate exo thec ia l cells (F ig . 131) is easily i d e n t i f i e d , b u t m o r e dev ian t fo rms can 

be h a r d to name. T h e y m a y closely resemble S. elegantulum o r S. belveticum. A c c o r d i n g to 

our observat ions , the n u m b e r o f s tomata can be greater t han 6, the n u m b e r g i v e n by B L O M 

(1996) . T h i s makes the d i f f e r e n t i a t i o n be tween S. crassipilum a n d S. elegantulum subsp. 

wilsonii ( 8 - 1 6 s tomata per u r n , B L O M 1996) m o r e p r o b l e m a t i c . S. elegantulum d i f fers f r o m 

S. crassipilum i n the absence o f a cen t ra l s t r and a n d the s t ruc ture o f the h a i r - p o i n t , w h i c h is 

terete t h r o u g h o u t i n the f o r m e r (F ig . 17), a n d usual ly d i s t i n c t l y f l a t t ened and s o m e w h a t 

b roadened towards i n s e r t i o n i n the la t te r species (F ig . 13B) . See also the no te u n d e r S. 

elegantulum. S. belveticum has a shor ter h a i r - p o i n t o f d i f f e ren t s t ruc tu re (F ig . 2 I B , C ) , n o 

s tomata a n d a charac te r i s t i ca l ly d i f fe ren t exo thec ia l cel l p a t t e r n . ( F i g . 2 1 G , H ) . 

H a b i t a t : I n H u n g a r y (as i n Scandinavia) S. crassipilum is by far the mos t c o m m o n 

Scbistidium species o n calcareous rocks ( l imestone, d o l o m i t e ) or concrete, b u t i t is also 

f o u n d m o r e rare ly o n si l iceous r o c k types ( a n d é s i t e , t rachyte , breccia , sandstone, g ran i t e , 

basalt, m u s k o v i t e ) a n d basic o r even acidic types o f so i l , i n a great va r i e ty o f c o n d i t i o n s 

( d r y or mo i s t , exposed t o the sun or shaded, even i n caves, i n n o r t h e r n or sou the rn exposi­

t i o n , i n forests or i n o p e n hab i ta t s , e.g. calcareous grasslands). A r a the r weedy species. 



F i g . 13 . Scbistidium crassipilum. A = leaves; B - D = l ea f apices (B , C i n la tera l v i ew , * 

costa); E = pe r i chae t i a l leaf; F = pe r i chae t i a l l ea f apex; G = capsule; H , I , J = exo thec ia l 

cells at m i d u r n / at l o w e r t h i r d o f u r n / at base o f u r n ; K = pa r t o f p e r i s t o m e . Scale bar: A , 

E, G - 2 m m ; F - 800 u m ; B, C, D , I , K - 400 u m ; H , J - 200 u m . [ A - C , E - H , J - K : Erzberger 

12090; D , I : E G R V a j d a 1941 (Pi l i shegy) , del . E rzbe rge r ] 



A s s o c i a t e d b r y o p h y t e s : Amblystegium serpens, Anomodon attenuatus, Barbula ungui-

culata, Bryoerythrophyllum recurvirostrum, Bryum argenteum, B. cf. kunzei, B. moravicum, 

C er at o don purpur eus, Cirriphyllum tommasinii, Didymodon acutus, D.fallax, D. rigidulus, 

Ditrichum flexicaule, Eurhynchium hians, E. pulchellum, Grimmia laevigata, G. pulvinata, 

Hedwigia ciliata var . leucophaea, Homalothecium lutescens, Homomallium incurvatum, 

Leskea polycarpa, Orthotrichum anomalum, 0. cupulatum, 0. sp., Oxystegus tenuirostris, 

Pottia lanceolata, Pseudoleskeella catenulata, P. nervosa, Pylaisia polyantha, Scbistidium 

apocarpum, S. brunnescens subsp. brunnescens, S. dupretii, S. elegantulum, S. belveticum, S. 

lancifolium, S. robustum, Seligeria pusilla, Thuidium abietinum, Tortella tortuosa, Tortula 

crinita, T. muralis, T. ruralis. 

V e r t i c a l d i s t r i b u t i o n : 8 3 - 9 1 0 m a.s.l. 

F i g . 14 . D i s t r i b u t i o n o f Scbistidium crassipilum 

Selec ted spec imens e x a m i n e d : A g g t e l e k K a r s t : 7 5 8 9 / 1 C o m i t . A b a ú j - T o r n a . I n r u ­

p ibus calcareis apr ic is " T o h o n y a - b é r c " p r o p e J ó s v a f ő , 250 m , 01.05.1953, leg. Á . Boros , BP 

110956; B ü k k M t s : 7 8 8 9 / 3 G a r a d n a - T a l , angesprengte schatt ige, feuchte K a l k w a n d an 

der S t r a ß e ca 2 k m ö s t l i c h Ó m a s s a , N 4 8 ° 06 ' 43.8", E 2 0 ° 32 ' 19.6", ca 460 m , 07.04.2007, 

leg. T . Poes a n d P. Erzberger , herb. Erzberger , (B) 12119; M á t r a M t s : 8 0 8 4 / 4 C o m i t . 

Heves . I n dec l iv ibus dumetos i s i n t e r v a l l e m r i v i C s e v k e - p a t a k et j u g u m m o n t i s Á g a s v á r 

supra pag. T a r , 3 0 0 - 6 0 0 m , 06.05.1928, leg. Á . Boros , BP 110920; C s e r h á t H i l l s : 8 1 8 1 / 4 

C o m . Pest. I n r u p i b u s siccis i n decl . m o n t i s V á r h e g y p r o p e pag. C s ő v á r , m o n t e s C s e r h á t , 

17 .03 .1951, leg. L . V a j d a , BP 5 6 4 1 ; G ö d ö l l ő H i l l s : 8 3 8 2 / 3 Pest coun ty . B a b á t val ley, 

G ö d ö l l ő c i ty , basalt r o c k , oak forest-grassland t r a n s i t i o n , N 4 7 . 6 2 3 ° , E 1 9 . 3 8 4 ° , 200 m , 

11 .03 .2001, leg. P. Ó d o r , herb . Ó d o r , 20010311-10 ; B ö r z s ö n y M t s : 8 2 7 9 / 2 C o m i t . H o n t . 

H u n g . cent . I n val le " E r n ő f o r r á s v ö l g y e " a d pag. Z e b e g é n y . Solo t r achy t . , 16.07.1928, leg. 

J. Szepesfalvi , BP 5709 ; V i s e g r á d M t s : 8 3 8 0 / 1 I n saxis t r a c h y t i c i s r i v u l i K ő h e g y ad 

P o m á z cot tus Pest, 24.04.1904, leg. L . S i m o n k a i , BP 5657; N a s z á l y : 8 1 8 0 / 4 C o m i t . N ó g r á d . 



I n m o n t e N a g y s z á l supra K o s d , 10.09.1916, leg. Á . Degen, BP 46951 ; P i l i s M t s : 8 3 7 9 / 1 

H u n g , centr . , c o m . Pest. I n rup ibus calcareis m o n t i s Pi l ishegy supra pag. Pi l isszentkereszt , 

01 .06 .1941 , leg. L . Va jda , E G R ; 8 3 7 9 / 4 C o m i t . Pest. I n r u p i b u s calcareis sept, m o n t i s 

Oszo ly p r o p e C s o b á n k a , 250 m , 31.03.1946, leg. Á . Boros , BP 110884; B u d a M t s : 8 4 7 9 / 1 

C o m i t . Pest. I n saxis calcar. pedis m o n t i s Z s í r o s - h e g y p r o p e pag. B u d a j e n ő , 350 m , 

21.03.1948, leg. Á . Boros , BP 110887; Gerecse M t s : 8 2 7 5 / 4 S z o m ó d , B e t l e h e m - v a d á s z ­

h á z , t ö l g y e s - E F , á r n y a s m é s z k ő , N 4 7 ° 42.058' , E 18° 19.496', 321 m , 26.08.2006, leg. P. 

S z ű c s , he rb . S z ű c s , N Y G 7; V é r t e s M t s : 8 5 7 6 / 2 C o m i t . K o m á r o m . I n rup ibus calc. occ id . 

dumetos is m o n t i s L ó f ő supra pag. V á r g e s z t e s , 350 m , 12.05.1935, leg. Á . Boros , BP 110835; 

V e l e n c e M t s : 8 7 7 7 / 2 C o m i t . Fe jé r . I n r u p i b u s g ran i t i c i s m o n t i s Z s i d ó - h e g y p r o p e 

P á z m á n d , 1 5 0 - 2 0 0 m , 27.06.1938, leg. Á . Boros , BP 110832; B a k o n y M t s : 8 6 7 3 / 3 C o m i t . 

V e s z p r é m . I n r u p i b u s calc. val l is C u h a v ö l g y p r o p e Csesznek, 350 m , 07.06.1928, leg. Á . 

Boros , BP 5679; B a l a t o n U p l a n d s : 9 2 7 0 / 2 H u n g , occ id . A d m u r o s v i n e a r u m m t i s "Bada­

csonyhegy" ad lac. Ba l a ton . Solo basalt., 300 m , 11.08.1933, leg. J. Szepesfalvi, BP 39074; 

K e s z t h e l y M t s : 9 1 6 9 / 2 C o m i t . Zala . I n r u p i b u s d o l o m i t , sept, m o n t i s R e z i - v á r p r o p e Rezi, 

3 0 0 - 4 0 0 m , 23.03.1962, leg. Á . Boros , BP 110798; S o p r o n M t s : 8 3 6 5 / 1 Sop ron , B o t . ker t , 

m u s z k o v i t - s z i l i k á t s z i k l á n , 04.02.2004, leg. P. S z ű c s , he rb . S z ű c s , S O P / 1 ; V a s R e g i o n : 

8 6 6 7 / 3 C o m i t . Vas. I n m u r i s i n a rbo re to ad Szeleste, 180 m , 10.06.1962, leg. Á . Boros , BP 

111371; Z a l a : 8 9 7 0 / 3 C o m i t . Zala . I n r u p i b u s calcar. eocen. a d f o n t e m m a j o r e m r ipae r i v i 

M a r c a l p r o p e G y e p ü k a j á n , 170 m , 15 .09 .1961, leg. Á . Boros , BP 110807; B e l s ő - S o m o g y : 

9 6 6 9 / 1 C o m i t a t Somogy A d m u r o s p r . pag. I n k e , 180 m , 23.02. 1956, leg. Á . K á r o l y i , BP 

59108; M e c s e k M t s : 9 8 7 5 / 2 M á n f a . T é g l a k e r í t é s e n , 23 .08 .1931 , leg. A . V i s n y a , BP 

111391; V i l l á n y M t s : 0 1 7 5 / 2 C o m i t . Baranya . I n rupes t r ibus ad S á r g a - b á n y a i n m o n t e 

C s u k m a p r o p e pag. M á r i a g y ü d , 200 m , 08.08.1999, leg. B . Papp, BP 166476; H a n s á g : 

8 0 6 9 / 3 C o m i t . M o s ó n . I n m u r i s viae ferreae ad f luv . laj ta p rope pag. Hegyesha lom, 120 m , 

10.04.1920, leg. Á . Boros , BP 111360; D a n u b e - T i s z a I n t e r f l u v e : 9 6 8 7 / 3 C o m i t . 

C s o n g r á d . S á n d o r f a l v a . T e g m e n l e p i d a r i u m aggeri ad Sajtos, 83 m , 09.08. 1 9 5 1 , leg. L . 

T i m á r , BP 111355; T i s z á n t ú l : 9 6 8 7 / 3 C o m . H a j d ú . I n c i p p o i n sepul tura F e l s ő - t e m e t ő 

p rope H a j d ú n á n á s , 02 .04 .1941 , leg. J. I g m á n d y , BP 111365; D a n u b e i n u n d a t i o n area: 

8 2 7 6 / 4 C o m i t . K o m á r o m . I n saxis calcareis depor ta t i s m a r g i n i s alvei D a n u b i i i n t e r pagos 

Piszke et L á b a t l a n , 100 m , 15.02.1925, leg. Á . Boros , BP 110860. 

Scbistidium dupretii (Thér . ) W . A . Weber 
(Figs 15, 16) 

Plants smal l , f o r m i n g l o w tuf ts . C e n t r a l s t r a n d d i s t i nc t . H a i r - p o i n t m o s t l y v e r y shor t , 

b u t r a re ly absent o n a l l leaves, 0 - 0 . 1 5 ( - 0 . 2 5 ) m m , weak a n d n a r r o w t h r o u g h o u t , erect, 

s t ra ight , n o t or ve ry sho r t l y a n d n a r r o w l y decur ren t , f r o m near ly s m o o t h t o d i s t i n c t l y 

spinulose. Cos ta and l ea f marg ins s m o o t h ( B L O M 1996), b u t i n some H u n g a r i a n specimens 

d i s t i n c t l y papi l lose i n apica l pa r t ( F i g . 15B, C ) . L a m i n a s m o o t h , usual ly unis t ra tose . 

L a m i n a cells (7-5—)8—9-5(—11) urn w i d e a n d n o t or s l igh t ly sinuose i n upper p a r t o f leaf, 

w i d e r a n d m o r e sinuose b e l o w (F ig . 15E). Per ichae t ia l leaves n a r r o w (F ig . 1 5 D ) , h a r d l y 

concea l ing the u r n . K + red . 



F i g . 15 . Scbistidium dupretii. A = leaves; B , C = lea f apices; D = per ichaet ia l leaf; E = l a m i n a 

cells i n l ower pa r t o f leaf; F = capsules i n pe r i chae t ium; G = capsule; H , I , J = exothecial cells 

at u r n m o u t h / m i d u r n / base o f u r n ; K = per i s tome t o o t h . Scale bar: A , D , F, G - 2 m m ; B, I , 

K - 400 urn; C, E, H , J - 200 u m . [Erzberger 8056, del . E rzberge r ] 



Sporophytes c o m m o n , m u c h exposed i n la te ra l v i e w ( F i g . 15F) . U r n r e d - b r o w n , 

f ine ly s t r io la te after dehiscence, l eng th / w i d t h r a t i o ( 1 . 2 - ) 1 . 5 - 1 . 9 - 2 . 3 ( - 2 . 6 ) ( B L O M 

1996), i n H u n g a r i a n m a t e r i a l 1.85 ± 0 . 3 , n = 2. Exo thec i a l cells i r regu la r i n size a n d shape, 

s tr iolae c o m p o s e d o f col lapsed n a r r o w l y elongate cells. S tomata abou t 6 per u r n . Pe r i s tome 

tee th ( 2 5 0 - ) 2 9 0 - 3 8 0 urn, red, en t i re or r a re ly w i t h m e d i a n cracks i n cent ra l pa r t , finely 

papi l lose . 

Charac te r i s t i c features o f th is species are the n a r r o w h a i r - p o i n t ( i f p resent ) , w h i c h 

appears t o be "g lued o n " t o the l ea f apex, be ing m u c h n a r r o w e r t h a n the ch lo rophy l lose 

pa r t o f the apex (F ig . 1 5 A - C , F ) , a n d the capsule be ing w e l l v is ib le be tween the t h i n , 

appressed pe r i chae t i a l leaves. 

H a b i t a t : I n H u n g a r y , S. dupretii g rows o n ± exposed, d r y l imes tone rocks or wal ls , 

b u t i t has also been f o u n d o n siliceous r o c k ( t r achy te ) ; a w i d e substrate tolerance is also re­

p o r t e d b y B L O M (1996) . 

A s s o c i a t e d b r y o p h y t e s : Scbistidium apocarpum, S. crassipilum. 

V e r t i c a l d i s t r i b u t i o n : 2 5 0 - 3 7 5 m a.s.l. 

F i g . 16. D i s t r i b u t i o n o f Scbistidium dupretii 

S e l e c t e d s p e c i m e n s e x a m i n e d : B ü k k M t s : 7 8 8 9 / 3 Ó m a s s a , V ö r ö s - k ö , t o p o f l i m e ­

stone w a l l near s t ream, 375 m , 07.04.2007, leg. P. Erzberger a n d T . P ó c s , herb . Erzberger , 

(B) 12117; V i s e g r á d M t s : 8 3 8 0 / 1 C o m i t . Pest H u n g , centr . A d p e d e m m o n t i s K ő h e g y ver­

sus pag. P o m á z . Solo t r a c h y t i c o , 11.04.1928, leg. J. Szepesfalvi, BP 5 6 5 1 ; B u d a M t s : 

8 5 8 0 / 1 B u d a : Sas-hegy, o n exposed d o l o m i t e , N 4 7 ° 28 ' 59.5", E 19° 0 1 ' 09.3", ca 250 m 

a.s.l., 05.04.2002, leg. P. Erzberger , he rb . Erzberger , (B) 8056. 



Scbistidium elegantulum H . H . B l o m 
(Figs 17, 18) 

Plants m e d i u m - s i z e d to large, f o r m i n g mats o r d e c u m b e n t tu f t s . C e n t r a l s t r a n d ab­

sent. H a i r - p o i n t 0 .3 -1 .0 m m , erect, ± pe l l uc id , hya l i ne b u t of ten b r o w n i s h at i n s e r t i o n 

( F i g . 17A, C ) , s t r a igh t a n d st iff , tere te , n a r r o w t h r o u g h o u t , n o t decu r r en t ( the t r a n s i t i o n 

be tween the hya l i ne and the ch lo rophy l lo se p a r t o f the apex s m o o t h ) , d i s t an t ly 

sp inu lose-den t icu la te t h r o u g h o u t . Cos ta a n d l e a f marg ins s m o o t h . L a m i n a s m o o t h , 

unis t ra tose w i t h bis tratose patches i n upper par t . L a m i n a cells n o t or s l i gh t ly sinuose, pre­

d o m i n a n t l y i sod i ame t r i c , i n upper p a r t 8 - 1 0 urn w i d e , i n l ower w i d e r . K + red . 

Sporophytes c o m m o n , i m m e r s e d , b u t p a r t l y v i s ib le a m o n g the per ichae t ia l leaves. 

U r n s t r aw-ye l l ow t o orange, b e c o m i n g finely s t r i o l a t e d w h e n o l d , o v a l , w ides t at m i d d l e 

( n a r r o w e d t o w a r d s m o u t h ) , l e n g t h / w i d t h r a t i o 1 .6 -2 .0 -2 .4 ( B L O M 1996), i n H u n g a r i a n 

ma te r i a l ( 1 . 4 - ) 1.87 ± 0 . 1 2 ( - 2 . 5 ) , n = 25. Exothec ia l cells p r e d o m i n a n t l y elongate, 5 0 - 7 0 urn 

l o n g . S tomata 6 - 8 per u r n ( 8 - 1 6 i n subsp. wilsonii). Per is tome tee th 3 5 0 - 4 3 0 urn l o n g , 

orange t o red , en t i re or w i t h n a r r o w s u b m a r g i n a l slits i n cent ra l pa r t , densely a n d coarsely 

papi l lose , i n l o w e r p a r t s m o o t h or w i t h papi l lae m o r e d i s t an t ly ar ranged. 

S. elegantulum subsp. wilsonii ( w h i c h has n o t ye t been f o u n d i n H u n g a r y ) differs 

f r o m the t y p i c a l subspecies i n a b roade r a n d coarser h a i r - p o i n t t h a t appears ra ther w h i t i s h 

( p e l l u c i d i n subsp. elegantulum) a n d s m o o t h (i.e. the spinulae are denser and smaller t h a n 

i n subsp. elegantulum and n o t v is ib le w i t h a h a n d lens) . O t h e r differences inc lude g r o w t h 

f o r m (dense tuf ts versus mats or d e c u m b e n t tuf ts i n subsp. elegantulum), h a i r - p o i n t l e n g t h 

i n pe r i chae t i a l leaves (up to 1.0-1.5 m m versus up t o 0 .7 -0 .9 m m ) , costa w i d t h at l e a f base 

( 7 5 - 8 8 urn versus 5 3 - 7 8 urn) , costa s t ra tos i ty at l e a f base ( 5 - 7 vs 4 - 5 ) a n d n u m b e r o f 

s toma ta ( 8 - 1 6 vs 6 - 8 ) . 

I n H u n g a r i a n p lants o f S. elegantulum, the h a i r - p o i n t appears s m o o t h w h e n v i e w e d 

i n l o w m a g n i f i c a t i o n (as i n subsp. wilsonii), due t o few / shor t spinulae as seen i n the c o m ­

p o u n d mic roscope . O the rwise , t hey possess the character is t ics o f subsp. elegantulum. 

T h e d i f f e r e n t i a t i o n be tween S. elegantulum a n d S. crassipilum can be very d i f f i c u l t i n 

H u n g a r i a n p lants , a l t hough i n o the r geographica l regions (e.g. i n G e r m a n y ) , S. elegan­

tulum poses n o p r o b l e m s . Some p lan t s c o u l d be cons ide red t r a n s i t i o n a l be tween the t w o 

species, e.g. d i sp lay ing sporophytes t y p i c a l o f S. elegantulum (oval urns w i t h many s tomata) ; 

b u t leaves charac ter is t ic o f 5. crassipilum. T h e converse s i t ua t i on is obse rved as w e l l . Such 

p lan t s have been p laced i n the la t te r , var iable species d u r i n g the present r ev i s ion . 

H a b i t a t : S. elegantulum t y p i c a l l y g rows o n ± shaded l imes tone or d o l o m i t e boulders 

a n d rocks , somet imes o n concrete; i n H u n g a r y i t has ra re ly also been f o u n d o n base-r ich si­

l iceous r o c k (basalt , a n d é s i t e ) . I n Scandinavia , S. elegantulum subsp. wilsonii is r e p o r t e d to 

g r o w o n exposed t o semi-shaded calcareous rocks , o f t en o n wal l - tops . 



F i g . 17. Scbistidium elegantulum. A = leaves; B = lea f apex; C = subperichaet ia l leaf ; D = pe­

r i c h a e t i a l leaf; E = p e r i c h a e t i a l l e a f apex; F = capsule; G = e x o t h e c i a l cells at base o f u r n ; 

H = p e r i s t o m e t o o t h . I n A a n d C the c o l o u r e d pa r t o f the h a i r - p o i n t is s t ipp led . Scale bar: 

A , C, D , F - 2 m m ; B, E - 800 urn; H - 400 u m ; G - 200 u m . [Erzberger 12125, del. E rzbe rge r ] 



A s s o c i a t e d b r y o p h y t e s : Bryum capillare, Didymodon rigidulus, Leucodon sciuroides, 

Orthotrichum anomalum, Plagiochila porelloides, Pseudoleskeella nervosa, Scbistidium 

apocarpum, S. crassipilum, S. belveticum, Tortella tortuosa, Tortula muralis, T. ruralis. 

V e r t i c a l d i s t r i b u t i o n : 8 2 - 9 1 0 m a.s.l. 

F i g . 18 . D i s t r i b u t i o n o f Scbistidium elegantulum 

Se lec t ed s p e c i m e n s e x a m i n e d : Z e m p l é n M t s : 7 6 9 4 / 1 C o m i t . A b a ú j - T o r n a . I n 

rup ibus andesit . t ophac . ad r u i n a m R e g é c i - v á r r o m p r o p e R e g é c , 600 m , 03.11.1959, leg. Á . 

Boros , BP 111933 sub Grimmia commutata H ü b e n . , rev. P.E. A g g t e l e k K a r s t : 7 4 9 0 / 3 

C o m i t . A b a ú j - T o r n a . I n rup ibus calcar. sept, silvat. m o n t i s S z á d v á r p rope Szögl ige t , 450 m , 

01.05-1953, leg. Á . Boros , BP 106976; B ü k k M t s : 7 8 8 9 / 3 S z e n t l é l e k : Ö r v é n y - k ő , n i ed r ige r 

K a l k b l o c k i n l i c h t e m Quercetum, N 4 8 ° 07 ' 48.4", E 2 0 ° 32 ' 22.9", 766 m , 07.04.2007, leg. P. 

Erzberger , herb . Erzberger , (B) 12125; 7 9 8 8 / 2 R é p á s h u t a , H á r o m - k ő , a u f K a l k s t e i n i n 

l i c h t e m W a l d , N 4 8 ° 03 ' 41.0", E 2 0 ° 28 ' 5 4 . 1 " , 820 m , 08.04.2007, leg. P. Erzberger, he rb . 

Erzberger , (B) 12145; N a s z á l y : 8 1 8 0 / 4 Bergru t sch , a u f K a l k s t e i n , N 4 7 ° 50' 24.7", E 19° 07 ' 

49.6", 350 m , 09.04.2007, leg. P. S z ű c s a n d P. Erzberger , he rb . Erzberger , ( B ) 12179; B u d a 

M t s : 8 5 7 9 / 2 Ex herb . C. Schi lberszky, F a r k a s v ö l g y , m é s z k ő 02.05.1886, u n k n o w n collec­

t o r , BP 5624; Gerecse M t s : 8 2 7 6 / 3 C o m i t . K o m á r o m . I n r u p i b u s calcareis m o n t i s 

K ő p i t e - h e g y p rope pag. D u n a a l m á s , 1 5 0 - 2 5 0 m , 27.04.1942, leg. Á . Boros , BP 110856; 

V é r t e s M t s : 8 6 7 5 / 2 C o m i t . Fe jé r . I n r u p i b u s d o l o m i t , sept, m o n t i s V á r - h e g y p r o p e 

C s ó k a k ő , 3 5 0 - 4 0 0 m , 20.08.1948, leg. Á . Boros , BP 111711 ; B a k o n y M t s : 8 6 7 3 / 3 C o m i t . 

V e s z p r é m . B a k o n y . I n val le C u h a - v ö l g y , 28.05.1928, leg. Á . Degen , B P 5677; B a l a t o n U p ­

lands : 9 0 7 3 / 1 C o m i t . Zala . I n calcareis m o n t i s Pé t e r -hegy supra B a l a t o n a r á c s , 2 0 0 - 3 0 0 m , 

02.04.1926, leg. Á . Boros , BP 110802; C o m i t . Z a l a : 9 1 7 0 / 4 I n m o n t e Szent G y ö r g y - h e g y 

p rope T a p o l c z a , 05.05.1912, leg. Á . Degen , BP 5673; S o p r o n M t s : 8 3 6 5 / 1 Sopron , Bo t . 

ke r t , 6 1 / 7 parcella, b e t o n o n , 04.02.2004, leg. P. S z ű c s , he rb . S z ű c s , S O P / 2 ; M e c s e k M t s : 

9 8 7 5 / 3 C o m i t . Baranya . I n r u p i b u s calcar. m e r i d . m o n t i s Tubes p r o p e P é c s , 600 m , 



26.04.1962, leg. Á . Boros , BP 111397; V i l l á n y M t s : 0 1 7 6 / 1 C o m i t . Baranya . I n rupes t r ibus 

i n decl . m e r i d . m o n t i s S z á r s o m l y ó p rope pag. N a g y h a r s á n y , 2 0 0 - 3 0 0 m , 07.02.2000, leg. B. 

Papp, BP 166467; D a n u b e - T i s z a I n t e r f l u v e : 9 6 8 7 / 3 [be tween Szeged a n d H ó d m e z ő ­

v á s á r h e l y ] A l g y ő felet t , sajtos s z é k , p y r o g . andesi t k ő , 22.06.1928, leg. I . Győrf fy , BP 86585; 

T i s z á n t ú l : 9 5 8 6 / 1 C o m i t . C s o n g r á d . Szeged. S ö v é n y h á z a . S t ra tura "P . . . ( ? ) - t ö l t é s " ad 1. 

g á t ő r h á z , 82 m , 21.04.1951, leg. L . T i m á r , BP 111353. 

Scbistidium ßaccidum (De Not . ) Ochyra 
(Figs 19, 20) 

Plants smal l t o m e d i u m - s i z e d , f o r m i n g dense, somet imes h o a r y cushions. C e n t r a l 

s t r and n a r r o w a n d i n d i s t i n c t . H a i r - p o i n t 0 .15-0 .85 m m , s t ra igh t o r s l igh t ly bent , weak and 

f la t t ened , w i d e or n a r r o w at i n s e r t i o n , n o t o r sho r t l y decur ren t , f ine ly a n d d i s t an t ly 

den t i cu la te . Cos ta a n d lea f m a r g i n s s m o o t h . L a m i n a s m o o t h , unis t ra tose or occas ional ly 

w i t h bis t ra tose spots i n upper pa r t . L a m i n a cells i n upper pa r t t ransversely ovate t o sho r t l y 

o b l o n g , n o t or s l igh t ly sinuose, i n l o w e r p a r t s l i gh t l y sinuose, 7 - 9 ( - 1 0 ) urn w i d e t h r o u g h ­

o u t excep t f o r w i d e r basal cel ls . Basal m a r g i n a l cells square t o s h o r t l y r e c t a n g u l a r , w i t h 

± s t rongly t h i ckened cross-walls, f o r m i n g a rectangular alar g roup . Per ichaet ia l leaves m u c h 

larger t h a n vegeta t ive leaves ( c o m p a r e F ig . 19A a n d C ) , concave a n d p l ica te , w i t h ha i r -

po in t s u p t o 1.0 m m , w i d e i n l o w e r p a r t and e m b r a c i n g a large p o r t i o n o f the u p p e r l a m i n a , 

b u t n o t o r ve ry sho r t ly decur ren t . K + ye l low. 

Sporophytes c o m m o n , deeply i m m e r s e d a n d of ten c o m p l e t e l y h i d d e n i n l a t e ra l v i ew . 

Seta shor t , 0 . 0 5 - 0 . 1 3 ( - 0 . 2 8 ) m m . U r n y e l l o w i s h b r o w n to orange b r o w n , w i t h a consp icu­

ous b r i g h t r e d r i m at the m o u t h , l e n g t h / w i d t h r a t i o 0 .9-1.3 ( B L O M 1996), i n H u n g a r i a n 

m a t e r i a l 1.17, n = 1. Exo thec i a l cells rec tangular i n l ower h a l f ( F i g . 1 9 H , I ) , i r r egu la r i n 

shape i n uppe r h a l f (F ig . 1 9 G ) . S tomata sma l l a n d obscure, 3 - 6 ( - 8 ) p e r u r n . Per i s tome 

tee th r u d i m e n t a r y , 1 7 - 2 5 urn, cons i s t ing o f s h o r t basal segments n o t or o n l y s h o r t l y ex­

t e n d i n g b e y o n d the capsule m o u t h ( b u t somet imes up to 320 u rn l o n g : B L O M 1996: p . 177, 

n o t seen i n H u n g a r i a n specimens) . O p e r c u l u m m a m i l l a t e , n o t ros t ra te . 

U s u a l l y an easily recognised species, w i t h a un ique c o m b i n a t i o n o f sho r t a n d w i d e 

u r n ( F i g . 19E), r u d i m e n t a r y p e r i s t o m e and m a m i l l a t e o p e r c u l u m . Super f ic ia l ly r e sembl ing 

Grimmia anodon i n the l ack o f a we l l -deve loped pe r i s tome , b u t t h a t species g r o w s o n cal­

careous rocks , n o t o n siliceous r o c k as S. flaccidum. 

H a b i t a t : I n H u n g a r y , S. flaccidum g r o w s o n exposed a n d é s i t e and o the r vo lcan ic 

r o c k ; th i s tallies w i t h i ts preference fo r si l iceous substrata i n o the r par ts o f its d i s t r i b u t i o n 

area (Europe , N o r t h A m e r i c a ; B L O M 1996). 

A s s o c i a t e d b r y o p h y t e s : Bryum moravicum, Grimmia laevigata, G. muehlenbeckii. 

V e r t i c a l d i s t r i b u t i o n : 3 2 0 - 3 5 5 m a.s.l. 



F i g . 19. Scbistidium ßaccidum. A = leaf; B = lea f apex; C = per ichaet ia l leaf; D = per ichae t ia l 

l e a f apex; E = capsule; F - I = Exo thec ia l cells at m o u t h o f u r n / s h o r t l y above m i d u r n / at 

base o f u r n ( H + I ) . Scale bar: A , C, E - 2 m m ; B, D - 800 u rn ; G , H - 400 u m ; F, I - 200 u m . 

[Erzberger 6343 , del . E rzberge r ] 



D i s t r i b u t i o n : S. flaccidum was k n o w n i n H u n g a r y f r o m t w o loca t ions , one near 

P o m á z i n the V i s e g r á d M t s a n d one be tween N a g y m a r o s a n d Z e b e g é n y , o n the le f t side o f 

the D a n u b e . Phy togeograph ica l ly th i s site, M t S z e n t m i h á l y or M t Ö r d ö g , belongs to the 

V i s e g r á d M t s ( B O R O S 1968). H e r e the p l a n t was apparen t ly f o u n d o n l y once ( S Z E P E S F A L V I 

1941), a n d on ly a single, ve ry smal l spec imen exists i n BP, whereas at the P o m á z site, i n the 

year 2000, the p o p u l a t i o n was s t i l l present a n d v igorous . F r o m th i s site, n u m e r o u s collec­

t ions exist , the oldest f r o m 1921 (leg. G y ő r f f y ) . S. flaccidum g r o w s o n the treeless, sunny 

slopes o f the h i l l K i s C s i k ó v á r , i n fissures o f a n d é s i t e rock outcrops . Recently, B . Papp dis­

covered a t h i r d local i ty at S z a r v a s k ő i n the B ü k k M t s . 

F i g . 2 0 . D i s t r i b u t i o n o f Scbistidium flaccidum 

Se lec t ed s p e c i m e n s e x a m i n e d : B ü k k M t s : 8 0 8 7 / 2 , S z a r v a s k ő , vá r t ó l É K - r e , szikla­

gyep, vo lcanic rocks , N 4 7 ° 59 ' 35.3", E 2 0 ° 19' 48.3", 355 m , 04.06.2008, leg. B . Papp, BP 

175454; V i s e g r á d M t s : 8 2 7 9 / 2 C o m i t . H o n t , H u n g á r i á é cent r . I n fissuris r u p i u m andesit. 

in te r pag. Z e b e g é n y et N a g y m a r o s , 07.1927, leg. J. Szepesfalvi, BP 5586; 8 3 8 0 / 1 C o m i t . 

Pest. I n r u p i u m fissuris m o n t i s K i s C s i k ó v á r ad P o m á z , sol . andesit . , 320 m , 01.04.1923, 

leg. Á . Degen, BP 163958 ( n u m e r o u s d u p l . ) ; P o m á z , K i s C s i k ó v á r , 09.08.2000, leg. P. 

Erzberger , herb. Erzberger , ( B ) 6343. 

Scbistidium belveticum (Schkuhr) Deguchi 
(Figs 2 1 , 22) 

Plants m e d i u m - s i z e d t o large, ± glossy, i n upper p a r t j e t - b l ack or o l ivaceous , f o r m i n g 

tuf ts . C e n t r a l s t r and d i s t i nc t . H a i r - p o i n t shor t , b u t rare ly absent o n all leaves, 0 - 0 . 2 m m , 

coarse a n d ± terete, coarsely spinulose w i t h sho r t and b r o a d , pa t en t t o squarrose spinulae. 
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F i g . 2 1 . Scbistidium belveticum. A = leaves; B , C = lea f apices; D = per ichae t ia l leaf; E = p e r i ­

chae t ia l l e a f apex; F = capsule; G , H = exothec ia l cells i n m i d u r n ; I , J , L = pe r i s tome tee th ; 

K = p a r t o f pe r i s tome . Scale bar: A , D , F - 2 m m ; B, E - 800 urn; H , J - L - 400 urn; C , G , I -

200 u m . [ A - F , K , L : Erzberger 8015; G - J : Erzberger 12188, de l . Erzberger ] 



Costa and marg ins usual ly s m o o t h , b u t somet imes w i t h few papi l lae i m m e d i a t e l y be low 

apex ( B l o m , pers. c o m m . i n C A S P A R I 2004) . L a m i n a s m o o t h , i r r e g u l a r l y bis tratose or m o r e 

rare ly unis t ra tose w i t h bistratose patches i n upper p a r t . L a m i n a cells r o u n d e d , esinuose, 

( 6 - ) 7 - 8 ( - 9 ) urn w i d e i n upper p a r t o f leaf, 7 - 1 0 urn w i d e a n d s l i gh t l y t o s t rong ly sinuose 

i n cen t ra l and l o w e r parts o f leaf. K + red . 

Sporophytes c o m m o n , deeply immersed , b u t p a r t l y exposed i n la teral v iew. U r n ye l lo­

w i sh to o range-b rown, length / w i d t h ra t io ( 1 . 4 - ) 1 . 6 - 1 . 9 - 2 . 3 ( - 2 . 5 ) ( B L O M 1996), i n H u n ­

gar ian ma te r i a l (1 .4 - )1 .6 ± 0 . 1 4 ( - 1 . 9 ) , n = 7. Exothec ia l cells var iable i n size a n d shape, i n 

cent ra l a n d lower pa r t p r e d o m i n a n t l y elongate, f o r m i n g an i r regular p a t t e r n (Fig . 2 1 G , H ) . 

S tomata absent. Per i s tome tee th 3 0 0 - 4 3 0 ( - 4 6 0 ) urn , orange to r e d d i s h , e n d i n g i n a c o n i ­

cal o r f l a t t ened h o r i z o n t a l bar, o f t en sp l i t i n p rongs at t o p , ± s emi -pe r fo ra t ed i n l o w e r pa r t , 

s t rong ly pe r fo r a t ed t o cr ibrose i n uppe r pa r t (F ig . 2 1 I - L ) . 

H a b i t a t : O n o f t en dry , m o r e ra re ly h u m i d calcareous rocks ( l imes tone , d o l o m i t e ) i n 

usual ly open vege ta t ion , o f t en exposed to the sun. T h i s h a b i t a t preference o f H u n g a r i a n 

plants is the same as t h a t r e p o r t e d i n B L O M (1996) . 

A s s o c i a t e d b ryophy te s : Bryum argenteum, Didymodon acutus, D. luridus, D. rigidulus, 

Grimmia tergestina, Scbistidium brunnescens subsp. brunnescens, S. crassipilum, S. elegantulum. 

V e r t i c a l d i s t r i b u t i o n : 2 0 0 - 6 0 0 m a.s.l. 

Se lec ted s p e c i m e n s e x a m i n e d : A g g t e l e k K a r s t : 7 5 8 9 / 1 C o m i t . B o r s o d - A b a ú j -

Z e m p l é n . I n r u p i b u s calcareis supra v a l l e m J ó s v a - v ö l g y c o n t r a v a l l e m A l m á s - v ö l g y , 220 m , 

17.08.1988, leg. M . Rajczy, BP 165391 ; B ü k k M t s : 8 0 8 8 / 1 E g e r - F e l n é m e t , B e r v a - v ö l g y , 

a u f expon ie r t em Kalkfe ls , 350 m , 03.04.2002, leg. T . P ó c s and P. Erzberger, herb. Erzberger, 

(B) 8015, d u p l . i n E G R ; N a s z á l y : 8 1 8 0 / 4 V á c , D o l o m i t - F e l s r a s e n L á t ó - h e g y , N 4 7 ° 50' 

11.6", E 19° 07 ' 59.2", ca 500 m , 09.04.2007, leg. P. Erzberger a n d P. S z ű c s , herb . Erzberger , 

(B) 12188; P i l i s M t s : 8 2 7 8 / 4 C o m i t . Esz tergom. I n rup ibus calcareis or. m o n t i s Ö r e g - s z i r t 

F i g . 2 2 . D i s t r i b u t i o n o f Scbistidium belveticum 



p r o p e K e s z t ö l c , 450 m , 14.04.1946, leg. Á . Boros , BP 111736; B u d a M t s : 8 4 7 9 / 3 C o m . 

Pest. I n rup ibus calcareis m o n t i s T e l k i h e g y p rope pag. T e l k i , 22.03.1948, leg. L . Vajda , BP 

58480; Gerecse M t s : 8 2 7 7 / 3 C o m i t . Esz tergom. I n r u p i b u s calcareis m o n t i s Ö r e g k ő 

p rope B a j ó t , 3 0 0 - 3 7 5 m , 05.04.1936, leg. Á . Boros , BP 110846; V é r t e s M t s : 8 6 7 5 / 2 C s á k -

b e r é n y , U g r ó - v ö l g y , a u f w - e x p o n i e r t e n , besonnten n i e d r i g e n D o l o m i t f e l s e n , 29 .04 .2001, 

leg. P. Erzberger , he rb . Erzberger , ( B ) 7 0 8 1 ; M e c s e k M t s : 9 8 7 5 / 3 C o m i t . Baranya. I n 

r u p i b u s calcar. m e r i d . m o n t i s T u b e s p rope P é c s , 600 m , 26.04.1962, leg . Á . Boros , BP 

111398; V i l l á n y M t s : 0 1 7 5 / 2 C o m i t . Baranya. I n rupes t r ibus calcar. m o n t i s Tenkes-hegy 

p r o p e M á r i a g y ü d , 3 0 0 - 4 0 0 m , 17.04.1942, leg. Á . Boros , BP 111384. 

Scbistidium lancifolium (K indb . ) H . H . B l o m 
(Figs 23, 24) 

Plants smal l t o m e d i u m - s i z e d , f o r m i n g lax tuf ts . C e n t r a l s t r and absent o r i n d i s t i n c t . 

H a i r - p o i n t shor t or absent, 0 -0 .3 m m , decurrent , sha rp ly a n d s t rong ly sp inu lose -den t i -

culate . Costa d i s t an t ly papi l lose i n u p p e r ( l / 2 - ) 2 / 3 - 4 / 5 o f the lea f l eng th w i t h papi l lae i n ­

creasing i n h e i g h t t o w a r d s the lea f apex ( abou t 8 urn w i d e a n d 9 - 1 1 u jn h i g h i n apical p a r t ) . 

M a r g i n s i r regular denta te i n upper p a r t w i t h teeth p o i n t i n g i n var ious d i r e c t i o n s . L a m i n a 

unis t ra tose , s m o o t h o r ra re ly w i t h f ew papi l lae on the abax ia l side near apex. L a m i n a cells 

sinuose, 7 - 1 0 urn w i d e i n upper pa r t , ( 8 - ) 9 - 1 0 w i d e i n l o w e r parts o f leaf. K + red. 

Sporophytes usual ly present, m o s t l y sha l lowly i m m e r s e d and m u c h exposed i n late­

r a l v i e w . U r n d a r k r e d t o r e d d i s h - b r o w n , smal l , 0 . 7 - 0 . 8 5 - 1 m m l o n g , l e n g t h / w i d t h r a t i o 

1.3-1.5-1.7 (BLOM 1996), i n H u n g a r i a n mate r ia l (0 .9 - )1 .3 ± 0 . 0 8 ( - 1 . 6 ) , n = 33. Exo thec ia l 

cells t h i n - w a l l e d , sho r t t ransversely rec tangular a n d i sod iamet r i c , square, a r ranged i n 

regular pe rpend icu la r r o w s (Figs I F , G , 2 3 G - I ) . S tomata large, 6 - 1 0 per u r n . Per is tome 

tee th 3 2 0 - 4 0 0 urn, orange, s emi -pe r fo ra t ed i n lower pa r t , f r o m a lmost en t i r e t o s t rong ly 

p e r f o r a t e d i n upper pa r t . 

Usua l ly an easily k n o w n p l an t w i t h a un ique c o m b i n a t i o n o f apica l ly papi l lose costa 

a n d marg ins , w i t h the size o f papi l lae increas ing t owards the apex (F ig . 2 3 B , C ) a n d smal l 

capsules e x h i b i t i n g a character is t ic p a t t e r n o f exo thec ia l cells. I n m o i s t shaded habi ta ts , 

costal papi l lae m a y be c o n f i n e d t o the apica l pa r t o f the leaf. S. apocarpum d i f fers f r o m S. 

lancifolium by its larger size i n near ly a l l aspects ( leaf l e n g t h , w i d t h , u r n l e n g t h , w i d t h , p e r i ­

s tome tee th l eng th - compare Figs 4 a n d 23) , bu t there is a sma l l over lap i n these quan t i t a ­

t i ve characters. 

I n H u n g a r y , S. lancifolium is a t y p i c a l p l an t o f shaded a n d é s i t e rocks , w i t h a prefer­

ence for h igher a l t i tudes . I n Scandinavia , th is species is an early p ioneer o n d r y acidic to 

s l i gh t ly basic ( t y p i c a l l y greenstone, b u t v e r y occasional ly also l imes tone) c l i f fs and b o u l ­

ders i n re la t ive ly dense a n d m o i s t forests ( W E I B U L L 2006) . 

H a b i t a t : O n shaded siliceous ( a n d é s i t e , p o r p h y r i c r o c k , slate, sandstone) or m o r e 

ra re ly calcareous r o c k ( d o l o m i t e ) , o f t en near streams or flushes and i n ravines , i n forests, 

p referably , b u t n o t exclusively at h igher a l t i tude ( 7 0 0 - 9 0 0 m ) . 



F i g . 2 3 . Scbistidium lancifolium. A = leaves; B = u p p e r p a r t s o f leaves; C = l e a f apices; 

D = pe r i chae t i a l leaf; E = upper pa r t o f pe r i chae t i a l leaf; F = capsules; G , H , I = exothecia l 

cells i n m i d u r n / at base o f u r n ( H + I ) ; J = p e r i s t o m e t o o t h . Scale bar: A , D , F - 2 m m ; B, 

E - 800 urn ; C, I , J - 4 0 0 urn ; G , H - 200 u m . [ A - F , J: Erzberger 6136; G , I : E G R , Vajda 

1958 ( B ö r z s ö n y , R a k o t t y á s d 3 é r c ) ; H : E G R , Boros 1957 ( B ö r z s ö n y , Bacs ina-pa tak) , del . 

Erzberger ] 



A s s o c i a t e d b r y o p h y t e s : Apometzgeria pubescens, Brachythecium populeum, B. 

velutinum, Bryum capillare, Ceratodon purpureus, Ctenidium molluscum, Didymodon 

insulanus, D. rigidulus, D. vinealis, Grimmia hartmanii, Hedwigia ciliata, Homalia besseri, 

Isothecium alopecuroides, Lophocolea minor, Mnium stellare, Plagiochila porelloides, 

Rhynchostegium murale, Scbistidium apocarpum, S. crassipilum, Seligeriapusilla, Tbuidium 

abietinum, Tortella tortuosa, Tortula ruralis. 

V e r t i c a l d i s t r i b u t i o n : 1 2 0 - 9 0 0 m a.s.l. 

Se l ec t ed s p e c i m e n s e x a m i n e d : Z e m p l é n M t s : 7 6 9 5 / 1 H u n g á r i a bor . -or . , c o m . 

Z e m p l é n . I n r u p i b u s andesi t ic is m o n t i s Szappanyos supra v a l l . R a d v á n y p a t a k v ö l g y e 

p rope pag. S á r o s p a t a k , 11.09.1946, leg. L . Va jda , E G R ; B ü k k M t s : 7 9 8 8 / 2 C o m i t . Bor sod . 

I n rup ibus p o r p h y r i t . sept, s i lvat . m o n t i s " N a g y I s t v á n e r ő s e " p rope N a g y v i s n y ó , 900 m , 

30.09.1950, leg. Á . Boros , BP 110942; M á t r a M t s : 8 1 8 6 / 1 Heves coun ty , K é k e s N o r t h -

Forest Reserve, M á t r a h á z a vi l lage , a n d é s i t e r o c k , m o n t a n e beech forest, N 4 7 . 8 7 4 ° , E 

0 2 0 . 0 0 7 ° , 8 0 0 - 9 0 0 m , 10.05.1996, leg. P. Ó d o r , he rb . Ó d o r , 19960510-2, d u p l . i n BP; 

B ö r z s ö n y M t s : 8 0 7 9 / 2 C o m i t . N ó g r á d . I n r u p i b u s umbros i s m o n t i s R a k o t t y á s - b é r c supra 

va l l em r i v i Bacsina-patak p r o p e K i r á l y h á z a , mon te s B ö r z s ö n y , 20.05.1958, E G R , d u p l . BP 

59580; V i s e g r á d M t s : 8 2 7 9 / 3 S z e r k ö v e k . A z andez i t sz ik lacsopor t é s z a k i o l d a l á n a k 

a l j ában , 650 m , 11.1984, leg. G . K i s , E G R ; B u d a M t s : 8 4 7 9 / 2 Budapest . I n silvis sept, 

m o n t i s C s ú c s - h e g y ad Ó b u d a , 3 0 0 - 4 0 0 m , 15 .03 .1941, leg. Á . Boros , BP 106900; V é r t e s 

M t s : 8 6 7 6 / 2 C o m i t . Fe jé r . I n r u p i b u s d o l o m . dumetos i s vall is B a l o g - v ö l g y supra C s á k v á r , 

250 m , 10.09.1953, leg. Á . Boros , BP 110831 ; 8 6 7 5 / 2 C o m i t . Fe jér . I n r u p i b u s d o l o m i t i c i s 

P a p i r t á s p r o p e C s á k b e r é n y , 3 0 0 - 4 0 0 m , 29.03.1936, leg. Á . Boros , BP 110833; N o r t h e r n 

P l a i n : 7 9 0 1 / 3 C o m i t . Bereg. A d saxa andesit . pedis m o n t i s Nagy-hegy pr . T a r p a , 120 m , 

15.03.1961, leg. Á . Boros , BP 111358. 

F i g . 2 4 . D i s t r i b u t i o n o f Scbistidium lancifolium 



Scbistidium papillosum C u l m . 
(Figs 25, 26) 

Plants smal l t o large, i n upper p a r t o f t e n redd ish , f o r m i n g lax or dense tuf ts or mats . 

C e n t r a l s t r a n d absent o r rare ly n a r r o w a n d i n d i s t i n c t . H a i r - p o i n t 0 -1 .25 m m , t h i n , 

f lexuose, f r o m shor t ly t o l o n g l y a n d w i d e l y decur ren t , s l i gh t ly to s t rong ly sp inu lose -den t i -

culate i n l o w e r par t , d i s t a n t l y den t icu la te t o s m o o t h i n upper pa r t . Cos ta ± densely p a p i l ­

lose o n abaxia l side (papil lae 6 - 8 urn w i d e a n d 5 - 1 1 urn ta l l ) . M a r g i n s ± pap i l lose -den t i cu la ­

te i n u p p e r p a r t o f leaf. L a m i n a unis t ra tose or w i t h bis tratose spots i n upper par t , ± densely 

papi l lose o n abaxial side (papil lae 6 - 7 ( - 9 ) u rn w i d e a n d 5 - 8 urn t a l l ) , o n the adaxia l side 

scat tered papi l lae p a r t i c u l a r l y near the m a r g i n s . L a m i n a cells incrassate, sinuose, 8 - 1 0 urn 

w i d e i n upper , 8 - 1 1 w i d e i n cent ra l a n d l o w e r par ts o f leaf. K + red . 

Sporophytes c o m m o n , f r o m deeply i m m e r s e d to emergent . U r n d a r k reddish , w i d e s t 

at a b o u t m i d d l e , l e n g t h / w i d t h r a t i o 1 . 5 - 1 . 9 - 2 . 3 ( - 2 . 8 ) ( B L O M 1996), i n H u n g a r i a n m a t e ­

r ia l 1.81, n = 1. Exothec ia l cells transversely rectangular a n d square. S tomata 1 0 - 1 7 per u r n . 

Pe r i s tome tee th ( 3 1 0 - ) 3 3 0 - 5 0 0 urn, r edd i sh , g radua l ly n a r r o w e d i n t o a long , f ine p o i n t , 

en t i re o r w i t h few to several m e d i a n or s u b m a r g i n a l pe r fo ra t ions . 

W h e n g r o w i n g i n suf f ic ien t ly sun - l i t places, S. papillosum usual ly ( b u t n o t always) de­

velops r ed -co lou red spots i n the l a m i n a o f uppe r leaves, w h i c h are d iagnos t ic . I n o the r re­

spects, e.g. pap i l lo s i ty , h a i r - p o i n t l eng th , th i s species is h i g h l y var iable . 

H a b i t a t : I n Scandinavia , S. papillosum g rows o n b o t h acidic a n d basic r o c k ( f r o m 

g ran i t e t o l imes tone , b u t b e c o m i n g m o r e calcifuge t owards the sou th ) a n d occurs i n dense 

forests as w e l l as at exposed sites i n open pastures ( B L O M 1996, W E I B U L L 2006) . I t prefers 

ac id rocks i n Ca t a lon i a ( C A S A S et al. 2 0 0 1 ) . 

I n H u n g a r y , th i s species was o n l y r ecen t ly d i scovered d u r i n g f i e l d w o r k o f the f i r s t 

au tho r , a n d is present ly k n o w n f r o m a single l o c a t i o n i n the B ü k k M t s , i n the va l ley 

L ö k - v ö l g y near F e l s ö t á r k á n y , where i t g r o w s i n open vege ta t ion o n a leuro l i t i c slate near 

the r o a d , associated w i t h 5. apocarpum a n d S. pruinosum. 

V e r t i c a l d i s t r i b u t i o n : 445 m a.s.l. 

S p e c i m e n e x a m i n e d : B ü k k M t s : 7 9 8 8 / 4 F e l s ö t á r k á n y , L ö k - v ö l g y , a leuro l i te slate 

rocks at road , N 4 8 ° 01 ' 51.1 ", E 2 0 ° 28 ' 46 .5" , 445 m , 06.04.2007, leg. P. Erzberger a n d T . 

P ó c s , he rb . Erzberger, (B) 12097. 



F i g . 2 5 . Scbistidium papillosum. A = leaves; B = l e a f apices; C = p e r i c h a e t i a l leaves; D , 

E = l a m i n a cells at m i d l ea f / at w ides t p a r t o f leaf; F = papi l lae a n d l a m i n a cells at abaxial 

side o f leaf; G = capsule; H , I , J = exothecial cells at m o u t h o f u r n / at m i d u r n / at base o f u r n ; 

K = p e r i s t o m e t o o t h . Scale bar: A , C, G - 2 m m ; B, I , K - 400 urn; D , E, F, H , J - 200 urn. 

[Erzberger 12097, del . Erzberger ] 



F i g . 2 6 . D i s t r i b u t i o n o f Scbistidium papillosum 

Scbistidium platyphyllum ( M i t t . ) H . Perss. 
(Figs 27, 29) 

Plants smal l t o m e d i u m - s i z e d , f o r m i n g dense or lax tu f t s . C e n t r a l s t r a n d d i s t i nc t , b u t 

n a r r o w . H a i r - p o i n t 0 -0 .3 m m , f r equen t ly y e l l o w or r edd i sh i n lower p a r t or t h r o u g h o u t , 

t h i n a n d na r row, n o t decurrent . Costa s m o o t h , margins en t i re or i r regula r ly dent icula te jus t 

be low apex. L a m i n a s m o o t h , i n upper a n d central parts p a r t l y bistratose or m o r e rarely u n i -

stratose. L a m i n a cells s l igh t ly incrassate, col lenchymatous , i n upper pa r t o f l ea f ± iso-

d i a m e t r i c and sho r t l y e longate , 9 - 1 1 u rn w i d e , i n cen t r a l a n d l o w e r par t s m o r e elongate. 

K + red . 

Sporophytes occas ional t o f requent , i m m e r s e d . U r n y e l l o w i s h to r e d - b r o w n , sub-

spher ica l t o o b o v o i d ( c y a t h i f o r m w h e n o l d ) , l e n g t h / w i d t h r a t i o 0 .8-1 .3 ( B L O M 1998), n o t 

measured i n H u n g a r i a n m a t e r i a l . Exo thec i a l cells t h i n - w a l l e d or s l igh t ly incrassate, i n cen­

t r a l a n d l o w e r pa r t o f u r n p r e d o m i n a n t l y sho r t l y elongate, f o r m i n g a ± regular pa t t e rn . 

S toma ta absent. Pe r i s tome tee th 3 8 0 - 5 7 0 urn, red, t a p e r i n g t o a n a r r o w p o i n t , semi-

p e r f o a t e d i n l o w e r pa r t , s t r ong ly i r r egu l a r ly pe r fo r a t ed i n upper par t . Spores finely 

g r a n u l ö s e , 1 6 - 2 4 u m . 

T h i s is i n H u n g a r y the o n l y species o f the R i v u l a r e g r o u p , w h i c h is c h a r a c t e r i s e d 

b y spores ( 1 6 - 2 4 urn) larger t h a n those o f the Scbistidium apocarpum complex 

( ( 8 - ) 9 - 1 0 . 4 - 1 2 ( - 1 9 ) u rn) . 



F i g . 2 7 . Scbistidium platyphyllum. A = leaves; B = pe r ichae t i a l leaf; C = l e a f apex; D = cap­

sule; E , F = exothecia l cells at m o u t h o f u r n / at m i d u r n ; G , H = seta surface cells i n uppe r / 

l o w e r p a r t o f seta; I = p a r t o f pe r i s tome . Scale bar: A , B, D - 2 m m ; I - 400 urn; C, E - H -

200 u m . [ A - C , E - H : BP 163340; D , I : Erzberger 12625 (Sweden, A b i s k o ) , de l . E rzberge r ] 



F i g . 2 8 . Scbistidium rivulare (Erzberger 6529, G e r m a n y : Hessen) . A = leaves; B = l e a f 

apex; C = capsule; D , E = e x o t h e c i a l cells at m i d u r n / at base o f u r n ; F = seta surface cells 

i n upper p a r t o f seta; G = pe r i s t ome t o o t h . Scale bar: A , C - 2 m m ; G - 400 u m ; B, D , F -

200 u m . [ D e l . Erzberger ] 



F r o m S. rivulare ( w h i c h has n o t ye t been f o u n d i n H u n g a r y - F ig . 28 ) , i t can be d i s t i n ­

g u i s h e d by g a m e t o p h y t i c characters , e.g. the en t i r e l e a f m a r g i n s (except at apex - c o m ­

pare Figs 2 7 C a n d 28B) a n d the m o r e sha l lowly keeled, s y m m e t r i c leaves (sharply keeled 

a n d of ten a s y m m e t r i c a l l y secund i n S. rivulare: F ig . 2 8 A ) , a n d spo rophy t i c characters, par­

t i c u l a r l y the pa t t e rn s o f exo thec i a l cells a n d seta surface cells ( e x o t h e c i a l cells i sod ia -

m e t r i c a n d incrassate i n S. rivulare: F i g . 2 8 D , E) , sho r t l y elongate a n d ra the r t h i n - w a l l e d i n 

S. platyphyllum ( F i g . 2 7 F ) ; seta surface cells + s t r o n g l y e longate , incrassate i n S. rivulare 

( F i g . 2 8 F ) , s h o r t l y e longate t o i s o d i a m e t r i c a n d r a t h e r t h i n - w a l l e d i n S. platyphyllum: 

F i g . 2 7 G ) , a n d by the absence o f s tomata . 

H a b i t a t : I n Scandinavia S. platyphyllum g rows o n base-rich or calcareous rocks i n o r 

beside streams ( rare ly submerged) , occasional ly i n fissures o f i r r i g a t e d ledges and cliffs i n 

the m o u n t a i n s , or o n regu la r ly i n u n d a t e d sea- or lake-shore boulders ( B L O M 1998, 

W E I B U L L 2006) . I n N W G e r m a n y i t was f o u n d m a i n l y o n siliceous b locks at the r ivers Elbe, 

Weser , Ems, Rh ine a n d some o f t he i r t r i bu t a r i e s ( M E I N U N G E R a n d S C H R Ö D E R 2007) . T h e 

H u n g a r i a n h a b i t a t o n b l o c k edg ing at the banks o f the D a n u b e corresponds t o the G e r m a n 

type o f l o w l a n d h a b i t a t o n r ive r banks . 

V e r t i c a l d i s t r i b u t i o n : 100 m a.s.l. 

D i s t r i b u t i o n : I n H u n g a r y at present k n o w n f r o m a single co l l e c t i on . 

S p e c i m e n e x a m i n e d : D a n u b e i n u n d a t i o n area: 8 3 8 0 / 2 C o m i t . Pest. I n saxis i r r i ga -

tis D a n u b i i a d u r b . Szentendre, 100 m , 11.08.1994, leg. B. Papp and M . Rajczy (sub S. rivu­

lare), rev. P. Erzberger 2007, conf . W . S c h r ö d e r 2007, BP 163340. 

T h e p lants conserved i n th is spec imen were g r o w i n g o n stones i n the i n u n d a t i o n area 

at the D a n u b e i n the smal l i s land "Pap-sziget" near Szentendre (B . Papp, ex verbis) . A re­

cent search o f the site a n d o f s imi l a r places near Szentendre a n d i n the D a n u b e valley 

be tween Szob a n d V á c by the f i r s t a u t h o r was unsuccessful. 

F i g . 2 9 . D i s t r i b u t i o n o f Scbistidium platyphyllum 



T h i s r e c o r d represents a considerable range extension w i t h i n the European area o f S. 

platyphyllum, viz. t owards the r i v e r D a n u b e i n the southeas tern p a r t o f C e n t r a l Europe . 

T h e species was h i t h e r t o k n o w n f r o m As ia , A f r i c a , A m e r i c a , G r e e n l a n d , Sva lba rd ( S M I T H 

2004) , a n d i n Europe f r o m Scandinav ia ( B L O M 1998), Grea t B r i t a i n ( S M I T H 2 0 0 4 ) , and 

G e r m a n y ( H O M M 1998, SlEMSEN et al. 2003, S C H U L Z a n d D E N G L E R 2006, M E I N U N G E R 

and S C H R Ö D E R 2007) . I n the m e a n t i m e , S. platyphyllum has been d i scovered i n S o u t h Ger­

many, at a t r i b u t a r y o f the Danube , t oo ("Innschleife a u f Ufe rpackungen bei Eb ing , 7 7 4 0 / 4 , 

15.05.1998", leg. W . S. sub S. rivulare, rev. 01.03.2008; i n M E I N U N G E R a n d S C H R Ö D E R 2007 

er roneous ly under S. rivulare). I t s d i scovery i n the A u s t r i a n p a r t o f the D a n u b e va l ley is t o 

be expected sooner or later . 

Scbistidium pruinosum (Wi l son ex Schimp.) G. Roth 
(Figs 30,31) 

Plants m e d i u m - s i z e d , f o r m i n g dense, o f t en h o a r y tu f t s . C e n t r a l s t r and n a r r o w b u t 

d i s t inc t . H a i r - p o i n t 0 .2-1 .25 m m , ± coarse, n o t or shor t ly a n d b r o a d l y decur ren t , densely 

spinulose i n lower , m o r e d i s t a n t l y spinulose i n upper pa r t . A b a x i a l side o f costa densely 

papi l lose (papi l lae 3 - 6 u rn w i d e a n d t a l l ) , marg ins ± s m o o t h except at den ta te apex. 

L a m i n a p a r t l y bistratose i n upper par t , densely papillose w i t h l o w , b r o a d papil lae ( 3 - 4 . 5 urn 

w i d e a n d t a l l ) o n b o t h adax ia l a n d abaxia l sides o f leaf. L a m i n a cells r o u n d e d , n o t or 

s l igh t ly sinuose i n upper pa r t , m o s t l y sinuose i n cen t ra l a n d l o w e r parts , 6 - 9 f/m w i d e 

t h r o u g h o u t except for w i d e r basal cells. Per ichaet ia l leaves large a n d conspicuous , b road ly 

e l l i p t i ca l or b r o a d l y ovate , 0 .8 -1 .25 m m w i d e , s t rong ly c o n t r a s t i n g the l o w e r leaves 

( 0 . 6 - 0 . 8 5 ( - 1 . 0 ) m m w i d e ) . K + red . 

Sporophytes c o m m o n , deeply i m m e r s e d . U r n d a r k r e d t o r e d - b r o w n w i t h a m o t h e r -

of -pear l shine, w ides t at m i d d l e ( n a r r o w e d towards m o u t h ) , l eng th / w i d t h r a t io 

( 1 . 2 - ) 1 . 3 - 1 . 5 - 1 . 8 ( - 1 . 9 ) ( B L O M 1996), i n H u n g a r i a n ma te r i a l ( 1 . 5 - ) 1.6 ± 0 . 0 5 ( - 1 . 7 ) , n = 6. 

E x o t h e c i a l cells p r e d o m i n a n t l y square. S t o m a t a 6 - 8 pe r u r n . P e r i s t o m e t ee th 

2 7 0 - 3 9 0 ( - 4 5 0 ) urn, r edd i sh , i n l o w e r p a r t en t i re or semi -per fo ra ted , i n upper p a r t m o s t l y 

s t rong ly p e r f o r a t e d w i t h n a r r o w slits. 

S. pruinosum differs f r o m o the r species w i t h papi l lose l a m i n a i n the e l l i p t i c a l p e r i ­

chaet ia l leaves c o n t r a s t i n g the n a r r o w e r l o w e r leaves ( compare F ig . 3 0 A a n d D ) , the smal l 

r o u n d e d a n d ova l upper l e a f cells (F ig . 30E) , the i r r egu la r ly bis t ra tose l a m i n a , the d i s t inc t 

cen t ra l s t r a n d a n d the papi l lae usual ly a b u n d a n t o n b o t h sides o f the leaf, a r ranged i n 

ob l ique rows ( F i g . 3 0 G , H ) . 

H a b i t a t : I n H u n g a r y o n ra ther exposed o r m o r e rare ly shaded siliceous rocks ( a n d é ­

site, a l eu ro l i t i c slate), i n Scandinavia o n ± exposed, o f ten w a r m , base-rich or si l iceous (es­

pecia l ly basalt a n d p o r p h y r i c ) rocks ( B L O M 1998). 

A s s o c i a t e d b r y o p h y t e s : Hypnum cupressiforme, Schistidium apocarpum, S. papillosum. 

V e r t i c a l d i s t r i b u t i o n : 2 0 0 - 7 3 0 m a.s.l. 



F i g . 3 0 . Scbistidium pruinosum. A = leaf; B , C = l e a f apices; D = p e r i c h a e t i a l leaves; E , 

F = l a m i n a cells at m i d l ea f / at l o w e r t h i r d o f leaf; G , H = papi l lae a n d l a m i n a cells at 

abaxial / adax ia l side o f leaf; I = capsule; J, K , L = exothecia l cells at m o u t h o f u r n / at m i d 

u r n / at base o f u r n ; M = p e r i s t o m e t o o t h . Scale bar: A , D , I - 2 m m ; B - 800 urn; C, K , M -

400 u m ; E - H , J, L - 200 u m . [ A - H , J - M : BP 171483; I : Erzberger 12095, del . E rzberge r ] 



F i g . 3 1 . D i s t r i b u t i o n o f Scbistidium pruinosum 

Se lec t ed s p e c i m e n s e x a m i n e d : Z e m p l é n M t s : 7 5 9 4 / 3 N a g y s z á r k ő / R e g é c , 

6 6 5 - 6 9 5 m , 04.04.2004, leg. B. Papp, BP 171483; 7 6 9 5 / 3 H u n g á r i a bor.-or. , c o m . Z e m p l é n . 

I n r u p i b u s umbros i s i n sylvestr ibus m o n t i s D a r n ó supra pag. H e r c e g k ú t , 04.09.1948, leg. L . 

Va jda , E G R ; B ü k k M t s : 7 9 8 8 / 4 F e l s ö t á r k á n y , L ö k - v ö l g y , a leurol i te slate rocks at road , N 

4 8 ° 0 1 ' 5 1 . 1 " , E 2 0 ° 28 ' 46.5", 445 m , 06.04.2007, leg. P. Erzberger a n d T . P ö c s , he rb . 

Erzberger , (B) 12095; 8 0 8 8 / 2 Lehmschiefer fe lsen an der S t r a ß e n b ö s c h u n g zwischen 

B ü k k z s é r c u n d F e l s ö t á r k á n y , m i t Hypnum cupressiforme, N 4 7 ° 59' 43.4", E 2 0 ° 28 ' 59.5", ca 

400 m , 27.03.2008, leg. P. Erzberger a n d T . Poes, he rb . Erzberger , (B) 12883; M á t r a M t s : 

8 1 8 6 / 1 C o m i t . Heves . I n rup ibus andesit . septen. m o n t i s D i s z n ó k ö p r o p e P á r á d , 730 m , 

25 .03 .1951 , leg. Á . Boros , BP 110915; B ö r z s ö n y M t s : 8 1 7 9 / 4 C o m i t . H o n t , H u n g , centr . 

I n saxis val l is " M a l o m v ö l g y " sub m o n t . " N a g y c s i t á r " in te r pag. Z e b e g é n y et K ó s p a l l a g , 200 m , 

07.07.1927, leg. J. Szepesfalvi, BP 5723. 

Scbistidium robustum (Nees et Hornsch.) H . H . B l o m 
(Figs 32, 33) 

Plants m e d i u m - s i z e d t o large, f o r m i n g smal l o r large, t yp ica l ly consp icuous ly h o a r y 

tuf t s . C e n t r a l s t r and d i s t i nc t , m o s t l y b r o a d . H a i r - p o i n t ± coarse, m o s t l y l o n g a n d conspic­

uous, ( 0 . 2 - ) 0 . 4 - 0 . 8 ( - l . l ) m m , s t i f f a n d s t ra ight , decur ren t , densely a n d evenly spinulose 

w i t h sharp, s t rong ly p r o t r u d i n g spinulae. Costa a n d marg ins s m o o t h . L a m i n a s m o o t h , 

unis t ra tose or less f r equen t ly w i t h bis t ra tose spots. L a m i n a cells m o s t l y e longa ted a n d be­

c o m i n g shorter towards apex, ( 8 - ) 9 - 1 0 ( - l 1) urn wide i n upper, 8 -11 urn w i d e i n central a n d 

l o w e r par ts o f leaf, sinuose to s t rong ly sinuose w i t h incrassate walls . K + red . 



F i g . 3 2 . Scbistidium robustum. A = leaf; B = l ea f apex; C = pe r i chae t i a l leaf; D = p e r i ­

chae t ia l l ea f apex; E = l a m i n a cells at w i d e s t pa r t o f leaf; F = capsule; G , H , I = exo thec ia l 

cells at m o u t h o f u r n / at l o w e r t h i r d / at base o f u r n ; J = p a r t o f pe r i s tome . Scale bar: A , C , F 

- 2 m m ; B, D - 800 urn ; H , J - 400 urn ; E, G , I - 200 urn . [Erzberger 8024, del . E rzberge r ] 



Sporophytes c o m m o n , s h a l l o w l y i m m e r s e d , m u c h exposed i n la te ra l v i e w . U r n l i g h t 

b r o w n , sometimes fa in t ly striolate, widest at about midd le , l e n g t h / w i d t h ratio ( l . 9 - ) 2 . 1 - 2 . 4 - 3 . 1 

( B L O M 1996), i n H u n g a r i a n m a t e r i a l 2.15, n = 1. Exothec ia l cells i r regular i n size and shape, 

p r e d o m i n a n t l y elongate. S tomata 8-10(—12) per u r n . Peris tome tee th 3 0 0 - 4 4 0 urn, orange-

red , n a r r o w and l o n g l y t a p e r i n g t o a ve ry t h i n a n d fragi le p o i n t , f r equen t ly pe r fo ra t ed . 

I n t y p i c a l p lan ts , the s t r o n g l y sinuose, incrassate l ea f cells, s o m e w h a t r e sembl ing 

those i n Racomitrium, are very charac ter i s t ic (F ig . 32E) . Plants f r o m mo i s t , shaded h a b i ­

tats can have less sinuose l e a f cells. S. robustum can super f ic ia l ly a p p r o a c h S. elegantulum, 

b u t differs i n the decu r r en t h a i r - p o i n t (F ig . 32B) , usual ly n o t p r o n o u n c e d l e a f b i s t ra tos i ty , 

a d i s t i n c t cen t ra l s t r and , a n d i n l e a f a reo la t ion as w e l l as u r n shape, l o n g a n d n a r r o w i n S. 

robustum (F ig . 32F) . 

H a b i t a t : I n H u n g a r y as i n Scandinav ia S. robustum g rows o n + d r y calcareous rocks 

( l imes tone , d o l o m i t e ) i n exposed o r mode ra t e ly shaded sites. 

A s s o c i a t e d b r y o p h y t e s : Scbistidium crassipilum. 

V e r t i c a l d i s t r i b u t i o n : 2 0 0 - 7 7 0 m a.s.l. 

F i g . 3 3 . D i s t r i b u t i o n o f Scbistidium robustum 

Selec ted s p e c i m e n s e x a m i n e d : B ü k k M t s : 8 0 8 8 / 1 F e l s ö t á r k á n y , M é s z - v ö l g y , a u f 

g r o b e m Ka lkscho t t e r , 03.04.2002, leg. P. Erzberger a n d T . Poes, he rb . Erzberger , (B) 8024; 

P i l i s M t s : 8 3 7 9 / 1 C o m i t . Pest: i n m . Pil is , 19.09.1909, leg. G . Lengye l , BP 110898; V é r t e s 

M t s : 8 5 7 6 / 1 C o m i t . Fe jé r . I n saxis d o l o m . s i lvat . versus V á r g e s z t e s p r o p e V é r t e s k o z m a , 

400 m , 24.04.1932, leg. Á . Boros , BP 110826; B a k o n y M t s : 8 8 7 3 / 2 M ö n s T o b á n , ad rupes, 

10.06.1932, co l l ec to r u n k n o w n , B P 26270 ; K e s z t h e l y M t s : 9 2 7 0 / 1 C o u n t y V e s z p r é m . 

O n exposed calcareous r o c k S z a m á r - k ő i n val ley K í g y ó s - v ö l g y at B a l a t o n g y ö r ö k , 200 m , 

18.10. 1999, leg. B . Papp BP 166860. 



A R T I F I C I A L K E Y F O R SCHISTIDIUM I N H U N G A R Y 

A p a r t f rom the 15 taxa found i n Hungary , several others have been re­
por ted f r o m parts o f Centra l Europe ( B L O M 1996, 1998, B L O M and L Ü T H 
2002, G R I M S 1999), and migh t therefore occur i n Hungary as wel l , t hough 
h i ther to undetected. Since the highest elevation o f present-day Hunga ry is 
1,015 m a.s.l. (RADÓ 1979), the occurrence o f h igh-mounta in and alpine 
taxa is no t to be expected. Taxa that have not yet been shown to occur i n 
Hungary , but migh t be expected, should, i n our op in ion , be included i n a 
key for naming taxa o f Scbistidium collected i n Hungary . I n addi t ion to 
those taxa that we have found i n this revision, our key therefore includes 
the fo l lowing: S. elegantulum subsp. wilsonii, S. pulchrum, S. rivulare, S. 
spinosum, S. trichodon var. nutans, S. trichodon var. trichodon. 

Taxa that have been shown to occur i n Hungary are p r in t ed i n bold 
type; taxa no t p r in ted i n bo ld migh t occur i n Hungary , but have no t yet 
been found. 

l a Leaf lamina w i t h papillae 2 

l b Lamina smooth, bu t papillae sometimes at leaf margin and dorsal side 
o f costa 4 

2a Upper lamina i n par t bistratose, papillae on bo th (dorsal and ventral) 
sides o f lamina; leaves never w i t h red spots; up to 8 stomata per u rn ; 
central strand dis t inct 3 

2b Lamina unistratose or rarely w i t h bistratose patches i n upper part; 
papillae numerous on dorsal side, sparse or missing on ventral side ( i f 
present, then near margin , costa or apex); ha i r -poin t fine, often rather 
long; lamina occasionally w i t h red spots (absent i n plants f rom shaded 
sites) ; usually more than 8 stomata per urn; central strand absent or i n ­
dis t inct (< 6 cells) 

S. papillosum (siliceous rocks, also on o ld walls and concrete) 



3a H a i r - p o i n t coarse, especially well developed i n perichaetial leaves; 
costa dorsally hardly projecting; mid- lea f cells 6 -9 p m wide and 
rounded, dorsal and ventral side o f lamina w i t h numerous papillae ar­
ranged i n rows (examine young leaves!), usually w i t h extended 
bistratose patches; perichaetial leaves very wide and differ ing i n f o r m 
f rom stem leaves; central strand o f 3 -10 cells 
S. pruinosum (base-rich or siliceous rocks, esp. basalt and porphyr ic) 

3b H a i r - p o i n t fine (but mostly straight) , costa dorsally prominent ; 
mid- leaf cells 10-12 p m wide and ± sinuose; papillae on bo th sides o f 
lamina, but less numerous on adaxial side; bistratose patches not con­
spicuous; perichaetial leaves only slightly wider than stem leaves; cen­
t ra l s trand o f 20-30 cells 
S. confusum (exposed calcareous rocks, also on o ld walls and concrete) 

4a U r n length / w i d t h rat io 0.8-1.3, shape not oblong or oblong-cylindrical 
(but S. brunnescens - 17a - w i t h oblong exothecial cells, small spores, 
K + red and stomata absent sometimes has urns w i t h length / w i d t h ra­
t io < 1.3) 5 

4b U r n length / w i d t h rat io > 1.3, shape oblong to oblong-cylindrical 9 

5a Spores 15-24 pm; ha i r -poin t absent on most leaves or very short 
(0-0.3 m m ) ; K + red; stomata absent or present; leaves 0.5-1.3 m m 
broad (Rivulare group) 6 

5b Spores 8-13 pm; ha i r -poin t usually present; K + yellow; stomata pres­
ent; leaves 0.3-0.85 m m broad (Confe r tum group) 7 

6a Exothecial cells incrassate, isodiametric, stomata present; ha i r -point 
absent; capsule-bearing branches i n fascicles o f ( 2 - ) 3 - 6 ; leaves 
2.1-3.2 X 0.7-1.3 m m , carinate, sl ightly asymmetric, apex sometimes 
boat-shaped, leaf marg in i n upper h a l f o f leaf often dentate by project­
ing cells 

S. rivulare (siliceous or calcareous rocks i n and beside rivers and 
streams) 



6b Exothecial cells thin-walled, predominantly oblong; stomata absent; hair-
poin t short or absent, 0-0.3 m m , smooth or finely spinulose- denticulate; 
capsule-bearing branches not i n fascicles; leaves 1.4-2.3 x 0.5-1.0 m m , 
obtusely keeled, symmetric, margins entire or irregularly denticulate 
immedia te ly below apex 

S. platyphyllum subsp. platyphyllum (base-rich rocks i n or beside 
rivers or streams, rarely submerged) 

7a Peristome absent or rudimentary (< 25 pm) , stomata 3 -6 per u rn ; 
ha i r -po in t usually long, finely denticulate; perichaetial leaves plicate; 
operculum mamil late; plants small to medium-sized 

S. flaccidum (siliceous rocks) 

7b Peristome perfect, stomata 3 -10 per urn; ha i r -po in t short or long, 
coarsely spinulose; operculum rostrate, but ros t rum sometimes short; 
plants small 8 

8a H a i r - p o i n t short, 0-0.45 m m , fine, f lattened and mostly broadened to­
wards insert ion; peristome teeth strongly and irregularly perforated, 
pat tern o f exothecial cells not very irregular, stomata small, 3 -8 per 
urn S. confertum (exposed siliceous or base-rich rocks) 

8b H a i r - p o i n t usually long, 0-0.8 m m , coarse, terete and narrow through­
out, no t or shortly and narrowly decurrent, i n young leaves strongly 
spinulose w i t h some very long spines ( 2 2 - 3 0 ( - 7 5 ) pm); peristome 
teeth almost entire or narrowly perforated i n 1(2) rows, exothecial 
cells f o r m i n g an irregular pattern; stomata 6-8(10) per u rn 

S. spinosum (exposed siliceous rocks) 

9a Leaf marg in or dorsal side o f costa i n upper ha l f o f leaf w i t h papillae or 
project ing cells (denticulate) 10 

9b Leaf marg in and dorsal side o f costa smooth (few papillae may occur at 
leaf apex immediate ly below the hai r -point , i n S. dupretii also further 
down) 13 



10a Exothecia l cells i n central par t o f u r n p r e d o m i n a n t l y ob long , up to 
60 pm; peristome teeth 300-450 p m long, i n freshly deoperculate cap­
sules stellate-straight, scarcely twisted, orange; ha i r -po in t coarse, o f 
variable length; urn usually w i t h 0-4(6) stomata at base, but sometimes 
more, pores rudimentary or lacking; central strand distinct (> 6 cells); 
spores 8 -11 pm S. crassipilum (calcareous rocks, often on concrete) 

10b Exothecial cells predominant ly isodiametric and transversely elon­
gate; peristome teeth 300-710 p m long, strongly curved, bent clock­
wise and twisted; stomata w i t h dis t inct pores present; ha i r -poin t fine, 
o f variable length; central strand absent or narrow (< 6 cells); spores 
(9)11-15(19) p m 11 

11a Peristome teeth forming a dome above the u rn mouth , (410)450-700 p m 
long, very finely and longly pointed, red; columella not falling w i t h the 
l i d ; plants often black, ha i r -po in t absent or short (0-0.18 m m ) 

S. trichodon (moist calcareous rocks) 

aa) u r n never c y a t h i f o r m , l eng th / w i d t h r a t i o 1.6-2.4, p lan t s b r o w n i s h , never 

j e t -b l ack S. trichodon var. nutans 

b b ) u r n o f ten c y a t h i f o r m , l e n g t h / w i d t h r a t i o 1 .3 -2 .1 , p lants o f t en j e t -b l ack 

S. trichodon var . trichodon 

l i b Peristome teeth reflexed or spreading, 320-710 p m long, their points 
may be bent upwards, but never f o r m a dome, red-orange; columella 
fal l ing w i t h the l i d 12 

12a U r n 0.7-1.0 m m long and 0.5-0.65 m m wide, exothecial cells quadrate 
to transversely rectangular, in regular perpendicular rows, peristome 
teeth 320-400 pm; costa strongly papillose on abaxial side i n upper 
h a l f o f leaf, papillae increasing i n length towards leaf apex (up to 9 - 1 1 
p m high) , leaf margin strongly and irregularly denticulate to serrate i n 
upper part o f leaf; perichaetial leaves 0.5-0.8 m m wide , small plants 

S. lancifolium (shaded siliceous, rarely calcareous rocks) 

12b U r n 0.9-1.35 m m long and 0.5-0.85 m m wide, exothecial cells isodia­
metric, but pattern less regular; peristome teeth 400-700 pm; leaf mar­
g in finely denticulate or rarely smooth, costal papillae lower; perichae­
t ia l leaves 0.8-1.5 m m wide, medium-sized plants 

S. apocarpum (calcareous or siliceous substrata) 



13a Exothecial cells i n central and lower part o f u rn predominant ly isodia-
metr ic and transversely elongate 14 

13b Exothecial cells predominant ly oblong 16 

14a Peristome teeth strongly curved, often semi-perforated i n lower par t 
and w i t h small perforations i n long i tud ina l rows i n upper part, leaves 
most ly falcate to falcato-secund, most ly large plants 

S. apocarpum (longipilose plants; calcareous or siliceous substrata) 

14b Peristome teeth straight or slightly curved, entire or irregularly perfo­
rated i n upper part ; leaves usually straight; small to medium-sized 
plants 15 

15a Perichaetial leaves broad, 0.8-1.1(1.25) m m wide (u rn no t or sl ightly 
exposed i n lateral v iew) ; hair p o i n t structure intermediate between 
fine and coarse: rather coarse and stiff, but remnants o f cell walls mostly 
clearly visible, b road (as broad as chlorophyllose part o f the apex), up 
to 0.7 m m long, intensely whi te , u rn smooth, plants glossy 

S. pulchrum (on siliceous or calcareous rocks i n h u m i d sites) 

15b Perichaetial leaves narrow, 0.5-0 .6 m m wide (u rn much exposed i n 
lateral v iew); hair po in t fine but straight when dry, consisting o f few 
cells, dis t inct ly narrower than the chloropyllose part o f the apex, up to 
0.15 (0.25) m m long; urn finely striolate after dehiscence, plants dul l , 
small, g rowing i n compact cushions 

5. dupretii (exposed calcareous, less often siliceous rocks) 

16a Basal marginal cells w i t h th ick transverse walls, more or less hyaline; 
u rn hemispherical to ovate, peristome teeth short (< 340 pm) and 
cribrose (i.e. w i t h numerous pits and holes); ha i r -poin t mostly fine and 
long (except S. brunnescens), f lat tened at base and composed o f cells 
w i t h clearly visible lumen 17 

16b Basal marginal cells usually w i t h o u t th i ck transverse walls (examine 
several leaves), sometimes elongate; u rn ovate to oblong, peristome 
teeth 220-430 pm; hai r -point always coarse, variable in length, terete 
or indis t inc t ly flattened at base 18 



17a Stomata present; plants on siliceous substrate; ha i r -poin t flat and fine, 
short; exothecial cells i n m i d - u r n 2 0 - 4 2 pm long 

S. confertum (exposed siliceous or base-rich rocks) 

17b Stomata absent; plants o f calcareous rocks; ha i r -poin t coarse, wel l de­
veloped i n perichaetial leaves, often absent or short i n no rma l leaves; 
exothecial cells up to 50-80 p m long, fo rming a regular pat tern 

S. brunnescens (dry, exposed calcareous rocks) 

aa) Leaves ovate-lanceolate to ovate- t r iangular , o f ten w i t h shoulders, 1.85-2.6 m m , 

usual ly w i t h l o n g i t u d i n a l r i dge - l i ke str iae o n one or b o t h sides o f costa; costa 

5 8 - 9 0 urn w i d e i n cen t ra l pa r t o f l e a f S. brunnescens subsp. griseum 

b b ) Leaves o b l o n g , ovate or shor t ova te - t r i angu la r , 1.1-2.0 m m ; shoulders a n d l o n ­

g i t u d i n a l r i dge - l i ke striae absent; costa 3 8 - 6 0 urn i n cen t ra l p a r t o f l e a f 

S. brunnescens subsp. brunnescens 

18a U r n w i t h 6-10 stomata; leaves acuminate; ha i r -poin t usually con­
spicuous, 0 .3-1 m m 19 

18b U r n w i t h 0 - 4 stomata; leaves no t acuminate; ha i r -poin t conspicuous 
or less than 0.2 m m 20 

19a Centra l strand absent, u rn usually ovate i n shape, w i t h 6 - 8 ( - l 6 ) sto­
mata; exothecial cells w i t h hardly incrassate longi tud ina l walls; hair-
po in t o f normal leaves terete at base, no t decurrent; upper lamina cells 
isodiametric, no t sinuose, not d is t inct ly incrassate; lamina w i t h i rregu­
lar bistratose patches S. elegantulum (shaded calcareous rocks) 

aa) H a i r - p o i n t b road , ve ry f ine ly b u t densely spinulose w i t h o n l y s l igh t ly p r o t r u d ­

i n g spinulae ( appear ing s m o o t h w i t h a h a n d lens); pe r i s tome t ee th s t ra ight , 

p a t e n t t o squarrose; costa i n l o w e r p a r t o f l e a f 7 5 - 8 8 ^.m w i d e , 5 - 7 stratose; 

p lan ts f o r m i n g tuf t s ; s tomata 8 - 1 6 per u r n S. elegantulum subsp. wilsonii 

b b ) H a i r - p o i n t n a r r o w , d i s t an t ly spinulose w i t h longer spinulae (v is ib le w i t h a 

h a n d lens); pe r i s t ome tee th cu rved , erect t o e rec to-pa tent w i t h t ips c u r v e d i n ­

w a r d ; costa i n l o w e r p a r t 5 3 - 7 8 u rn w i d e , 4 - 5 stratose; p lants f o r m i n g mats o r 

d e c u m b e n t tuf ts ; s tomata 6 - 8 per u r n S. elegantulum subsp. elegantulum 

19b Centra l strand always dist inct (> 20 cells); u r n usually cyl indrical i n 
shape, w i t h 8-10 stomata; exothecial cells w i t h irregularly th ickened 
long i tud ina l walls; ha i r -poin t usually flattened at base, decurrent; up­
per lamina cells sinuose, incrassate, br ight yellowish, especially i n lower 
lamina dist inct ly incrassate and sinuose; lamina rarely w i t h bistratose 
patches S. robustum (calcareous rocks) 



20a Plants green, olive or brownish , rarely black, i n loose tufts or decum­
bent; ha i r -poin t often > 0.2 m m , slightly flattened at base and often 
decurrent; exothecial cells n o t fo rming an irregular pat tern, stomata 
usually few ( 0 - 6 ) 

S. crassipilum (calcareous rocks, often on concrete) 

20b Plants usually black, glossy, i n compact cushions; ha i r -point absent or 
short (up to 0.2 m m ) , coarse and coarsely spinulose w i t h short and 
broad, patent to squarrose spinulae, terete, no t decurrent; exothecial 
cells fo rming an irregular pat tern , stomata absent 

S. belveticum (— singarense) (calcareous rocks) 

F R E Q U E N C Y A N D R A R I T Y OF T A X A I N H U N G A R Y 

Fig. 34 shows the p ropor t i on o f each taxon i n a to ta l o f 448 sites o f all 
Scbistidium specimens examined. T h e most frequent taxa are: S. crassipi­
lum (43.5%), S. brunnescens subsp. brunnescens (16.3%), S. apocarpum ( 14.1%), 
S. lancifolium (7.6%), S. elegantulum (7.6%), and S. belveticum (4 .0%). The 
other taxa are k n o w n f rom less than 8 sites each: S. robustum (7 sites), S. prui­
nosum and S. brunnescens subsp. griseum (6 sites each), S. dupretii (4 sites), S. 
flaccidum (3 sites), S. confertum (2 sites), S. confusum, S. papillosum and S. 
platyphyllum (1 site each). 

F r o m a glance at the geological map o f Hungary (RADÓ 1979) i t is evi­
dent that , apart f rom large parts o f the country ( in the lowlands) covered by 
quaternary deposits and thus less i n v i t i n g for colonisation by saxicoles, 
there is ( i n the mountains and hills) a h igh diversity i n bo th carboniferous 
and siliceous rocks, i.e. potent ia l sites for taxa o f Scbistidium. 

Scbistidium has been recorded i n 30 out o f 43 bryogeographical re­
gions i n Hungary (after Boros 1968). Th i s clearly does not reflect the true 
d i s t r ibu t ion , since weedy species l ike S. crassipilum, wh ich colonise walls 
and concrete, are to be expected i n all regions. A m o n g the regions wi thou t 
Scbistidium records (Cse rehá t Hi l l s , Putnok Hi l l s , Karancs-Medves Mts , 
Fertő Hi l l s , Vend Region, Őrség, Hetes, Göcsej , Zselic, Kü l sö -Somogy , Li t t le 
Hungar ian Plain, Nyírség, Dráva Region), there are even some siliceous 
mountains (Karancs-Medves M t s ) . T h e y were no t vis i ted by Hungar ian 
bryologists as frequently as the other m o u n t a i n areas, since they were 
thought to be less interest ing and poorer i n species ( B O R O S 1968). 



However , for the study o f Scbistidium d i s t r ibu t ion i n Hungary , these areas 
may s t i l l hide unexpected treasures. 

Species l ike S. brunnescens, S. crassipilum, S. elegantulum and S. belve­
ticum w i t h a strong substrate preference for calcareous rocks naturally 
show their m a x i m u m number o f sites i n the carboniferous mountains (Agg­
telek Karst, Bükk , Pilis, Buda, Gerecse, Vér tes , Bakony, Mecsek, Villány 
M t s ) . O n the other hand, among the more frequent species, S. apocarpum 
and S. lancifolium, bo th have most g r o w t h sites i n the Börz söny M t s (and 
less i n the Zemplén , Vi segrád , M á t r a and B ü k k M t s ) , thus demonstrat ing a 
preference for siliceous substrates. The d i s t r ibu t ion maps o f the less fre­
quent species give immediate evidence o f their respective substrate pre­
ferences: S. robustum, S. brunnescens subsp. griseum, S. confusum and S. dup­
retii p redominant ly g row on calcareous rocks (Bükk , Pilis, Buda, Vértes , 
Bakony Mts ) , whereas S. pruinosum, S. papillosum, S. confertum and S. flac­
cidum are found exclusively on siliceous rocks (Zemplén , B ü k k , Mát ra , 
Börzsöny , V i seg rád M t s ) . 

S, pruinosum 

F i g . 3 4 . F requency o f Scbistidium taxa i n H u n g a r y 



However , these frequency data are no t w i t h o u t bias. This becomes ob­
vious when considering the number o f sites i n different regions (Table 2) : a 
large number o f collection sites o f Scbistidium taxa can i n fact indicate a 
h igh diversity o f g rowth sites i n the region, bu t i t could also just be the con­
sequence o f more thorough bryological collecting. I n this context, i t is i n ­
teresting to regard the two regions w i t h the highest numbers o f sites: the 
B ü k k M t s (62 sites) and the Buda M t s (43 sites). I n the case o f the B ü k k M t s 
species number is also highest (12 taxa), therefore this seems to be a centre 
o f diversity for Scbistidium i n Hungary. O n the other hand, the h igh n u m ­
ber o f col lec t ion sites i n the surroundings o f Budapest, where species 
number is only 8, migh t be indicative o f bryological ac t iv i ty concentrated 
around the capital. The h igh diversity o f the B ü k k M t s is certainly due to 
the presence o f different geological bedrocks (calcareous as well as siliceous), 
but perhaps other factors, e.g. the a l t i tudinal range (up to 900 m ) , low den­
sity o f human settlements and the large area protected as a nat ional park 
are also impor tan t . 

T a b l e 2. N u m b e r o f g r o w t h sites o f Scbistidium taxa as r eco rded o n spec imen labels i n 

regions o f H u n g a r y w i t h 10 or m o r e sites. 

Region (as defined in Boros 1968) No . o f sites No . o f Schistidium taxa 

Bükk Mts 62 12 

Buda Mts 43 8 

Aggtelek Karst 34 5 

Gerecse Mts 34 5 

Vér tes Mts 33 6 

Pilis Mts 33 5 

Börzsöny Mts 28 5 

Balaton Uplands 24 4 

Visegrád Mts 23 5 

Bakony Mts 18 4 

Zemplén Mts 13 3 

M á t r a Mts 12 5 

Mecsek Mts 12 4 

Villány Mts 10 5 

As regards rare species, i t is impor tan t to dist inguish between species 
that are probably under-recorded and others that are t ru ly rare. W e con­
sider S. platyphyllum and S. papillosum, b o t h w i t h a single g rowth site 



k n o w n at present, to be under-recorded. A l t h o u g h a first search along the 
banks o f the Danube to f i n d more S. platyphyllum was unsuccessful, i t is 
hardly conceivable that there should be no more potent ia l sites along this 
river i n Hungary , considering the occurrence o f this species along German 
lowland rivers. S. papillosum was discovered only recently at its only k n o w n 
g rowth site dur ing a search o f siliceous substrata for Schistidium. A l t h o u g h 
a few excursions were undertaken in to such areas ( in the B ü k k and Bör­
zsöny M t s ) , there remain many potential ly rewarding places w i t h siliceous 
bedrock i n these mountains as well as i n the Zemplén, Mát ra , Karancs -
Medves, Börzsöny and Vi seg rád M t s to be explored i n more detail. 

O n the other hand, there are reasons to believe that S. confusum, w i t h 
only one site, and i n particular S. confertum and S. flaccidum, w i t h t w o and 
three sites, respectively, migh t be t ru ly rare. S. confusum and S. flaccidum 
are considered to be rare i n Europe, and S. confertum is rare i n Fenno-
scandia, but more widespread i n Central and Southern Europe ( B L O M 
1996). I n Hungary , S. confusum has been discovered only recently i n a single 
popula t ion , in spite o f plenty o f potent ia l g rowth sites on calcareous sub­
strate th roughout the country. The species c i rcumscr ip t ion o f S. confertum 
and S. flaccidum has been stable w i t h i n the last hundred years, and was 
k n o w n to Hungar ian bryologists o f former times. The i r populations have 
been detected about f i f ty (S. confertum) and a hundred (S. flaccidum) years 
ago. N o new site o f either o f them was found dur ing f ie ldwork o f the first au­
thor, bu t a single new location o f S. flaccidum has been discovered recently 
(B. Papp, unpublished). 

T h e remaining taxa w i t h only few records: S. pruinosum, S. dupretii, S. 
robustum, and S. brunnescens subsp. griseum are certainly no t frequent, but 
may also be under-recorded, since there are two or three recently discove­
red sites for each o f them. 

I t is interesting to compare frequency and rar i ty o f Hungar ian taxa 
w i t h data f rom other Central European countries, e.g. Austr ia ( G R I M S 1999), 
B a d e n - W ü r t t e m b e r g ( H O L Z 2000) and Germany ( M E I N U N G E R and 

S C H R O D E R 2007). As in Hungary, S. crassipilum and S. apocarpum are frequent 
and wide ly d is t r ibuted i n the above-named countries. Nearly as frequent is 
S. elegantulum in Baden -Wür t t emberg , much less so i n other parts o f Ger­
many, and in Austr ia . I n Scandinavia, this species has a southwestern d is t r i ­
bu t ion ( B L O M 1996), and perhaps some oceanic aff ini ty is reflected i n the 



fact that i t becomes rarer towards continental parts o f Europe l ike H u n ­

gary. I t may be significant that most o f its Hungar ian records are i n the 

B ü k k M t s , the highest among the calcareous mountains, and receiving 

most prec ip i ta t ion (RADÓ 1979). O n the other hand, S. brunnescens subsp. 

brunnescens, one o f the most frequent taxa i n Hungary , may appear to be 

more continental , since records are fewer i n Germany and Austr ia . S. 
lancifolium, wh ich i n Hungary is among the five most frequent species, is 

definitely even more continental ; i t is no t k n o w n f rom Baden -Wür t t em­

berg and rare i n Germany and Aust r ia . The characterization o f its German 

and Aust r ian habitats corresponds wel l to our observations i n Hungary, 

and where elevation is given i n the Aust r ian records, i t ranges f r o m 800 to 

1,700 m a.s.l. S. belveticum, w h i c h is not rare i n the south-western and cen­

t ra l parts o f Germany and i n Hungary , appears to be very rare i n Austr ia , 

maybe due to scarcity o f xerothermic habitats. 

For the remain ing taxa, Hungar i an records are few, but i n the l ight o f 

data f r o m Germany and Austr ia , this may i n some cases not reflect their 

true frequency. S. papillosum, S. robustum and S. dupretii are frequent i n 

bo th countries, and we have at present no idea w h y they appear to be much 

rarer i n Hungary . S. pruinosum is no t infrequent i n Baden -Wür t t embe rg 

and a few other, ma in ly western parts o f Germany, but rare i n Aust r ia and 

perhaps also i n Hungary . The taxa o f the Confe r tum group, S. confertum 
and S. flaccidum, w h i c h are thought to be t ru ly rare i n Hungary, are rare and 

red-listed i n Baden -Wür t t embe rg and Germany ( in the highest threat cate­

gories, 2 and 1, respectively, o f all extant Scbistidium taxa i n M E I N U N G E R 

and S C H R O D E R 2007); i n Austr ia , however, S. confertum is moderately fre­

quent i n the siliceous parts o f the Alps , whereas S. flaccidum is rare to occa­

sional ( H . Köck inger , pers. com.). S. confusum is rare in Germany as wel l as 

i n Aust r ia . 

C O N S E R V A T I O N 

I t seems premature to draw conclusions w i t h respect to threat status 
according to the I U C N criteria ( I U C N 2001 ), since much o f the data is st i l l 
insufficient for this purpose. T o improve the state o f knowledge, a more 
comprehensive field survey o f Hunga ry w i t h special focus on Scbistidium 
w o u l d be desirable. Th i s w o u l d probably lead to the discovery o f several 



new locations, and maybe even new taxa. I t w o u l d also be necessary to 
re-visit the sites o f o l d records and check i f the species are st i l l there. Some 
future f ie ld research should also a im at popula t ion dynamics, n o t only o f 
rare or less frequent species, but also o f species o f intermediate frequency 
viz. S. elegantulum and S. belveticum, because we do not yet understand, 
why they are not m u c h more widespread, given the many addi t ional poten­
t ia l g r o w t h sites i n the calcareous parts o f Hungary . Thus S. elegantulum 
has most o f its records i n the B ü k k M t s , bu t s t r ik ingly few in the other l ime­
stone and dolomite areas, none at all i n the Pilis M t s . Does this reflect a 
preference for l imestone vs. dolomite , or are there climatic reasons, or is i t 
just an artefact o f insufficient mapping? Similarly, i t is not clear, w h y S. belve­
ticum has no t (yet?) been found i n the Bakony M t s or the Balaton Uplands. 

M a n y o f the Scbistidium g r o w t h sites mapped dur ing this revision lie 
already i n protected areas like the B ü k k Na t iona l park, the Aggtelek Na­
t ional Park and the D u n a - I p o l y Na t iona l Park. 

H o w e v e r , since this protec ted status does n o t prevent the some­
times negative consequences to habi ta t qua l i ty o f forestry management, 
i t is i m p o r t a n t to make the localities o f impor t an t populations k n o w n to 
the authorit ies concerned. I n this context, we w o u l d l ike to draw at tent ion 
to the sites o f S. flaccidum (Bükk M t s , V i seg rád M t s ) and the t w o only sites 
o f S. confertum ( M á t r a and Börzöny M t s ) . The status o f S. confertum is un­
certain. A short search at the surroundings o f H o l l ó - k ő (Börzsöny M t s ) by 
the first author was unsuccessful; no search has been made at D i s z n ó - k ő 
(Mát ra M t s ) for this species. 

I t is hoped that this survey o f Scbistidium i n Hungary, where this genus 
is well represented, has outl ined some o f its interesting taxonomic, floristical 
and ecological features, and that i t w i l l help and stimulate future research. 
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