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The ultrastructure of the spore wall and ornamentation 
in the Xerocomus group of Boletus

J a n  H o l e c

D e p a r tm e n t o f  B o tan y , C h a rle s  U n iversity , B e n á tsk á  2, 128 01 P ra h a  2, C zech  R e p u b lic

Holec J. (1994): T he u ltra s tru c tu re  of the spore wall and o rnam en ta tion  in the X erocom us 
group  of B oletus. -  Czech Mycol. 47: 173-184

T h e  sp o re  w all o f five se lec ted  species o f th e  X erocom us g ro u p  of B o le tu s  w as s tu d ie d  w ith  
a  tra n sm iss io n  e le c tro n  m icro sco p e  (T E M ). T h e  w all is co m p o sed  of five layers in  a ll th e  species 
s tu d ie d : a  very  th in  e lec tro n -d e n se  o u te r  lay er 1 (e c to sp o r iu m ), a  m o d e ra te ly  e lec tro n -d e n se  
la y e r  2 (p e risp o riu m ), a  th ic k  a n d  am o rp h o u s  e lec tro n -d e n se  m id d le  la y e r 3 a  (ex o sp o riu m ) th a t  
p a sse s  g ra d u a lly  in to  a  th in n e r , g ra n u la r  o r g ra n u la r-f ib rilla r  a n d  m o d e ra te ly  e lec tro n -d e n se  lay e r  

*3b (e p isp o r iu m ), a n d  a n  a lm o s t e le c tro n - tra n sp a re n t lay er 4 (en d o sp o riu m ). A sm o o th  sp o re  
su rfa c e  w as fo u n d  in  B o le tu s  p u lv e ru le n t us a n d  B. c h ry se n te ro n . A s t r ia te  e x o sp o riu m  covered  
by  th e  e c to s p o riu m  a n d  th e  p e r isp o r iu m  w as fo u n d  in  B . p ru in a tu s , ro u g h  w a rts  o r ig in a tin g  
f ro m  a  d is ru p te d  p e r isp o r iu m  a n d  e c to sp o riu m  in  B . p a ra s itic u s , a n d  very  fine w a rts  co m p o sed  
o f  o u tg ro w th s  o f  th e  e c to sp o riu m  a n d  p a r t  o f  th e  p e r isp o r iu m  in  B . su b to m e n to su s . A species 
o f  a n o th e r  g ro u p  of th e  B o le ta le s  w ith  co n sp icu o u s o rn a m e n ta tio n  (S tro b ilo m y ces s tro b ilaceu s)  
w as e x a m in e d  as c o m p a ra tiv e  m a te r ia l .  T h e  re su lts  o f th is  T E M  s tu d y  a re  c o m p a re d  w ith  SEM  
p h o to g ra p h s  o f  th e  sp o re s  o f X ero co m u s p u b lish e d  by  o th e r  a u th o rs , a n d  m eth o d o lo g ica l p ro b lem s 
w ith  th e  e x a m in a tio n  o f sp o re  w all o rn a m e n ta tio n  a re  d iscussed . T h e  d a ta  rev ea led  co n firm  th e  
h ig h  valu e  o f sp o re  w all a rc h ite c tu re  a n d  o rn a m e n ta tio n  in  th e  ta x o n o m y  of th is  genus. T h e  
s e p a ra tio n  o f B. p a ra s itic u s  in  a  new  gen u s P se u d o b o le tu s  S u ta r a  is su p p o r te d  b y  i ts  sp o re  w all 
o rn a m e n ta t io n  th a t  is u n iq u e  in  th e  B o le taceae .

K ey  w ords: X ero co m u s, B o le tu s , S trob ilo m y ces , u l t ra s t ru c tu re , tra n sm iss io n  e le c tro n  m icro ­
sc o p e , sp o re  w all, o rn a m e n ta tio n , tax o n o m y

Holec J. (1994): U ltra s tru k tu ra  stěny a o rnam entiky spor u h řibů  ze skupiny suchohřibů.
-  Czech Mycol. 47: 173-184

P o m o c í tra n sm isn íh o  e lek tro n o v éh o  m ik ro sk o p u  b y la  s tu d o v á n a  s tě n a  sp o r  u  p ě t i  d ru h ů  h ř ib ů  
ze sk u p in y  su c h o h řib ů . S tě n a  je  tv o ře n a  p ě t i  v rs tv am i: vnější, velm i te n k o u  e le k tro n d e n z n í 
v rs tv o u  1 (e k to sp o r iu m ), p o d  n í  je  s tř e d n ě  e le k tro n d e n z n í v rs tv a  2 (p e risp o riu m ), n á s le d u je  t lu s tá  
a  a m o rfn í e le k tro n d e n z n í v rs tv a  3 a  (ex o sp o riu m ), k te r á  p o s tu p n ě  p ře c h á z í v te n č í, g ra n u lá rn í  či 
g ra n u lá rn ě -f ib rilá rn í a  s tř e d n ě  e lek tro n d en zn í v r s tv u  3 b  (e p isp o riu m ), p o d  k te ro u  lež í v n itřn í, 
té m ě ř  e le k tro n tra n s p a re n tn í  v rs tv a  4 (en d o sp o riu m ). S p o ry  d ru h ů  B o le tu s  p u lv e ru le n tu s  a  B. 
ch ry se n te ro n  m a j í  h la d k ý  p o v rch . U d ru h u  B . p ru in a tu s  b y l z jiš tě n  p o d é ln ě  rý h o v an ý  p o v rch  
ex o sp o ria , p o k ry tý  e k to sp o rie m  a  p e risp o rie m , u  d ru h u  B . p a ra s itic u s  js o u  n a  p o v rc h u  sp o r  
h ru b é  b ra d a v k y  vzn ik lé  ro z trh á n ím  p e r isp o r ia  a  e k to sp o ria  a  u  d ru h u  B. su b to m e n to su s  je m n é  
b ra d a v k y  tv o ře n é  v ý rů s tk y  e k to sp o r ia  a  č á s ti p e r isp o r ia . P ro  p o ro v n á n í b y l s tu d o v á n  d ru h  
S tro b ilo m y ces  s tro b ila c e u s  ja k o  z á s tu p c e  jin é  sk u p in y  ř á d u  B o le ta les  s v ý ra z n o u  o rn a m e n tik o u  
sp o r . V ý sled k y  celého  s tu d ia  jso u  p o ro v n á n y  s fo tog rafiem i sp o r  z řád k o v ac íh o  e lek tro n o v éh o
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m ik ro sk o p u , p u b lik o v an ý m i v l i te ra tu ře . J so u  d isk u to v á n y  m eto d o lo g ick é  p ro b lé m y  sp o je n é  se 
s tu d ie m  o rn a m e n tik y  sp o r. V ýsledky  p o tv rz u jí  vysokou  tax o n o m ick o u  h o d n o tu  s ta v b y  stě n y  
a  o rn a m e n tik y  s p o r  u  té to  sk u p in y  h ř ib ů . O d d ě len í d ru h u  B. p a ra s itic u s  do  s a m o s ta tn é h o  ro d u  
P se u d o b o le tu s  S u ta r a  je  p o d p o ře n o  n á lezem  o rn am en tik y , k te r á  je  v čeled i B o le tac eae  u n ik á tn í.

1. I n t r o d u c t i o n

There is a relatively high num ber of studies on the spore wall of the Xerocomus  
group of Boletus. Perreau-B ertrand (1961, 1965) made extensive light microscopic 
exam ination of the ornam entation, structure  and composition of the spore wall 
with the use of various chemical agents. Later she studied the u ltrastruc tu re  of the 
spore wall in Xerocomus  and other genera of the Boletales w ith a TEM  (Perreau- 
B ertrand 1967). She distinguished five layers in the spore wall of Xerocomus  using 
perm anganate fixation. All species studied had a sm ooth spore surface, except 
for one case. The ornam entation was of exosporial or exceptionally perisporial 
origin in other genera. The SEM investigation of the spore morphology in the 
Boletales (Pegler et Young 1981) showed th a t the spore surface is ornam ented in 
several species of Xerocomus. The authors reported a finely rugulose to  verrucose 
ornam entation seemingly of myxosporial origin. Recently, H einem ann et al. (1988) 
and Oolbekkink (1991) published SEM photographs of the spores in Xerocomus. 
Oolbekkink studied 17 species of the Xerocomus  group of Boletus and distinguished 
four types of spore surface: sm ooth, fibrillose or floccose, p itted  and stria te . He 
supposes the ornam entation to  be of either exosporial or of perisporial origin. W ith 
the sam e m ethod Klofac et K risai- G reilhuber (1992) found a sm ooth spore surface 
in several species of Xerocomus  and finely or roughly stria te  ornam entation  in some 
species of Boletellus.

A lthough the knowledge of spore wall architecture and ornam entation  in X e ­
rocomus seems to  be sufficient, there are m any unresolved questions. Perreau- 
B ertrand  (1967) reports no ornam entation in Xerocomus  (w ith only one exception). 
However, the presence of warts, striae, and other surface structures is distinct 
according to  the SEM studies mentioned. The statem ents concerning the origin of 
the spore ornam entation  published in these papers are only assum ptions th a t are 
not confirmed by recent TEM  investigation. Besides, there are several taxonom ical 
problem s in Xerocomus  th a t relate to  the spore ornam entation and its origin, e. 
g. the position of Boletus pruinatus or the taxonom ic value of the conspicuously 
p itted  spore surface in Boletus parasiticus Bull.: Fr.

The present study was conducted to determ ine the structure  of the spore wall and 
to  reveal the origin of the spore wall ornam entation of selected “key” species in the 
Xerocomus  group of Boletus. The results could contribute to a species delim itation 
in Xerocomus  and a generic delim itation in Boletaceae.

— .......................  I
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H o l e c : T h e  u l t r a s t r u c t u r e  o f  t h e  s p o r e  w a l l  a n d  o r n a m e n t a t i o n

2 .  M a t e r i a l  a n d  m e t h o d s

The collections used for this study are from the herbarium  of the N ational M useum 
in Prague, Czechoslovakia (PRM ): Boletus chrysenteron Bull., Bohemia, Roztocký 
háj, 9 Sept. 1978, leg. and det. Z. Pouzar, PRM  814499; Boletus pruinatus  Fr. 
et Hok, Bohemia, Dlouhopolsko, 4 Oct. 1972, leg. and det. Z. Pouzar (as B. 
fragilipes), PRM  814351; Boletus parasiticus Bull.: Fr., Bohemia, Soběslavská b lata,
7 Sept. 1980, leg. and det. F. K otlaba, PRM  830591; Boletus pulverulentus O pat. 
in W iegm.. Slovakia, Mláčik a t Železná Breznica, leg. and det. Z. Pouzar, 30 Aug.
1986, PRM  842268; Boletus subtomentosus  L.: Fr., Bohemia, Průhonice Park, leg. 
and det. F. K otlaba, 6 Jul. 1983, PRM  831196; Strobilomyces strobilaceus (Scop.:
Fr. ) Berk., Bohemia, Kulivá hora, leg. and det. E. W ichanský, 4 Sept. 1964, PRM  
603912.

For transm ission electron microscopy (TEM ), the fragm ents of the tubes were 
rehydrated  in distilled water for 30 min. and then fixed in 2 % glutaraldehyde in 
0.1 M cacodylate buffer a t pH 7.2 during several days. Following transfers in 0.1 
M cacodylate buffer w ith 10 min. intervals, the m aterial was post-fixed in 1 % 
osm ium  tetroxide in 0.1 M cacodylate buffer for 1 h in the dark, washed six tim es 
in distilled water and stained in 1 % uranyl acetate for 1 h in the dark. After 3 
washes in distilled water, the m aterial was dehydrated w ith 10 min. intervals a t 10 
%, 25 %, 50 %, 70 %, 90 % and 3 x 100 % acetone. The m aterial was embedded 
in S purr’s resin (Spurr 1969). The sections were cut on a Reichert ultram icrotom e 
using a diam ond knife and m ounted on Formvar-coated single slot copper grids.
T hey were stained w ith lead citrate (Reynolds 1963) a t room tem perature  for 5 min. 
and washed four tim es w ith distilled water. The u ltra th in  sections were observed 
w ith a Zeiss EM 109 transm ission electron microscope.

A bbreviations used: B. -  Boletus, S. -  Strobilomyces. W herever the name 
Xerocomus  is m entioned, “the Xerocomus  group” of Boletus is m eant.

3.  R e s u l t s

3.1 Structure of the spore wall

The structu re  of the spore wall is very similar in the observed species of Xerocomus  
(Figs. 1, 3, 5, 8, 15). The spore wall is composed of the following layers: a very 
th in  electron-dense outer layer 1, a m oderately electron-dense layer 2 (25 -  95 nm ), 
a thick m iddle layer 3 composed of two sublayers: an almost opaque outer layer 
3a (120 -  220 nm) and a less electron-dense inner layer 3b (35 -  120 nm ), and an 
electron transparen t innerm ost layer 4 (45 -  80 nm ). The thickness of the whole 
spore wall varies from  350 to  500 nm  in the species studied.
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Layer 1 is a pellicle covering the spore surface (e. g. Figs. 1, 3, 4, 7, 14, 16).
It is often disrupted and only rem ains on some parts of the spore wall (Figs. 6,
7, 10, 11, 17). The appearance of layer 1 varies from a d istinct and th in  “line”
(Figs. 4, 9) to  an unequally thick and slightly floccose layer (e. g. Figs. 2, 3, 15,
16). These differences are probably caused by the use of herbarium  m aterial for 
the exam ination, by uneven staining of various parts of layer 1 or by the u ltra th in  
sections not being exactly transversal.

The appearance and thickness of layer 2 is very sim ilar in alm ost all the species 
studied (Figs. 2, 3, 5, 15; 25 -  94 nm ). Only in Boletus parasiticus (Figs. 7, 8, 9, 11) 
layer 2 is alm ost twice as thick (about 150 nm ) and discontinuous. In o ther species, 
this layer is sm ooth and covers the whole spore. It is closely attached to  layer 3a 
and consists of a m oderately electron-dense and finely granular substance.

Layer 3 constitutes the thickest part of the spore wall (200 -  300 nm ). On the 
basis of different electron density and structure, it can be divided into two sublayers 
(Figs. 1, 3, 5, 6, 8, 13, 15). The outer layer 3a appears very homogenous and contains 
an am orphous electron-dense substance. On the other hand, the inner layer 3b is 
approxim ately twice as th in  and characterised by a m oderately electron-dense and 
granular or granular-fibrillar substance (this is particularly  obvious in the  Figs. 1,
3, 5, 6, and 15). The transition  of these two sublayers is m ostly gradual, in some 
cases alm ost indistinguishable (Figs. 3, 4, 8), bu t in other cases also very distinct 
(Figs. 1, 5, 6, 15). W hen all spores in one u ltra th in  section were carefully observed, 
these two layers were always distinguishable in the species studied.

Layer 4 forms the innerm ost p art of the spore wall and is adjacent to  the plasm a 
m em brane. It is am orphous, electron-transparent and in some cases filled w ith 
scattered granules (Figs. 5, 8, 9, 14, 15). It is present in both  not quite m ature  
(Fig. 4) and m ature spores.

T his description shows the general arrangem ent of the spore wall layers in 
Xerocomus. However, there are some specific features in the individual species and 
above all rem arkable differences in the appearance and origin of the ornam entation  
between the species studied.

3.2 Ornamentation of the spore wall

A sm ooth spore surface was only observed in Boletus pulverulentus  (Figs. 1, 2) and 
Boletus chrysenteron (Fig. 3). B. chrysenteron  is reported to  have longitudinally 
stria te  spores according to Heinemann et al. (1988) and Oolbekkink (1991), bu t such 
an ornam entation  was not found in any of the spores observed. Low prominences 
(about 50 nm) changing w ith shallow depressions were found in layer 3a in cross 
sections of the spores in Boletus pruinatus  (Figs. 4, 6). Longitudinal sections (Fig.
5) show no prominences in layer 3a. This means th a t layer 3a forms longitudinal 
ridges (striae) th a t are covered by layers 2 and 1. The distance between individual

 ............   I
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F ig s .  1 — 6 . S p o re  w all o f B ole tus  pu lveru len tus ,  B .  chrysenteron,  a n d  B. p ru in a tu s .  — 1. B .  
p u lv e r u le n tu s , c ro ss se c tio n . M a tu re  sp o re  w ith  sm o o th  sp o re  su rface  a n d  re la tiv e ly  d is t in c t  lay er 
3 b . (x  50 000, B a r  =  0 .2 /im ). -  2. B. pu lveru len tus , cro ss sec tio n  of m a tu re  sp o re . L ay er 3 a  p asses 
g ra d u a lly  in to  la y e r  3 b  th a t  is less e le c tro n  d en se  a n d  s lig h tly  g ra n u la r  (x 85 000, B a r  =  0.1 /xm).
— 3. B . chrysen te ro n , c ro ss  se c tio n . M a tu re  sp o re  w ith  s m o o th  sp o re  su rface  a n d  s lig h tly  floccose 
la y e r  1. L ay er 3 a  p asses g ra d u a lly  in to  m o d e ra te ly  e lec tro n -d e n se  a n d  g ra n u la r  la y e r  3 b  (x 85 000,
B a r  =  0.1 ¿¿m). -  4. B. p r u in a tu s , c ross se c tio n  o f n o t q u ite  m a tu re  sp o re . L ayer 3 a  fo rm s low 
p ro m in e n c e s  (a rro w - h e a d ) t h a t  a re  covered  b y  layers 1 a n d  2. L ayer 3b  h a s  a  g ra n u la r-f ib rilla r  
s t r u c tu r e  (x  50 000, B a r  =  0 .2 /im). — 5. B. pru ina tus ,  lo n g itu d in a l se c tio n  o f m a tu r e  sp o re . No 
p ro m in e n c e s  o f la y e r  3 a  a re  p re se n t (x 85 000, B a r  =  0.1 /im ). — 6. B . pru ina tus ,  c ro ss sec tio n  
of m a tu re  sp o re  (low er r ig h t  co rn e r)  a n d  n o t q u ite  m a tu re  sp o re  ( in 'th e  ce n te r)  t h a t  is  covered  
b y  re s ts  o f la y e r 1. T h e  m o d e ra te ly  e lec tro n -d e n se  la y e r  3 b  is very  d is t in c t  o n  b o th  sp o res . T h e  
p ro m in e n c e s  fo rm in g  lo n g itu d in a l r id g es  o n  th e  su rface  o f  la y e r  3 a  a re  m o re  p ro n o u n c e d  o n  th e  
m a tu re  sp o re  (x 12 000, B a r  =  1 /im ). A b b re v ia tio n : p  =  p la sm a  m em b ran e .
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Figs. 7 — 11. S p o re  w all o f B ole tus  parasit icus.  -  7. C ross se c tio n  o f  m a tu re  sp o res . L ay er 2 
is s e p a ra te d  in to  f ra g m e n ts  t h a t  a re  p a r t ly  covered  by  lay er 1 (x 12 000, B a r  =  1 /xm). -  8. T h e  
in i t ia l  s ta g e  o f sp o re  o rn a m e n ta tio n  d ev e lo p m en t, lo n g itu d in a l se c tio n . L ay er 2 b eg in s  to  b re a k  
u p  (a rro w -h e a d s) , seem ing ly  by  th e  g ro w th  o f  th e  sp o re . L ayer 3 b  d iffers fro m  la y e r  3 a  o n  th e  
b a s is  o f i t s  e le c tro n  d e n s ity  a n d  finely  g ra n u la r  s tru c tu re , (x 85 000, B a r  =  0.1 /¿m). -  9. L a te r  
s ta g e  o f  sp o re  o rn a m e n ta tio n  d ev e lo p m en t, lo n g itu d in a l se c tio n . L ayer 2 b eg in s  to  se p a ra te  in to  
f ra g m e n ts  (x  50 000, B a r  =  0 .2 / im ) .  -  10. M a tu re  sp o re , lo n g itu d in a l se c tio n . T h e  verru co se  sp o re  
o rn a m e n ta tio n  is fo rm ed  by f ra g m e n ts  (w arts )  o f lay e r  2 t h a t  a re  p a r t ly  covered  by  lay er 1 (x 4 
400, B a r  =  2 /im ). -  11. F in a l s ta g e  o f  sp o re  o rn a m e n ta tio n  d ev e lo p m en t, c ro ss se c tio n . L ay er 2 
is d iv id e d  in to  f ra g m e n ts  t h a t  fo rm  w a rts  on  th e  sp o re  su rface  (see also  F ig . 10). T h e  d is ru p tio n  
o f lay e r 1 (arrow - h e a d )  in d ic a te s  t h a t  th e  w a rts  deve lo p ed  d u r in g  th e  e n la rg e m e n t o f th e  sp o re  
v o lum e a n d  re su ltin g  d is in te g ra tio n  o f lay er 2 (x 50 000, B a r  =  0 .2 /xm). A b b re v ia tio n s: p  =  p la sm a  
m e m b ra n e , w =  w a rt.
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F ig s .  12 — 1 7 . S p o re  w all o f  B ole tus  su b to m e n to su s  a n d  Strob i lom yces  strobilaceus. -  12. B.  
s u b to m e n to su s ,  lo n g itu d in a l s e c tio n  o f m a tu re  sp o re . T h e  d is ta n c e  b e tw een  th e  layers 1 a n d  2 is 
re la tiv e ly  g re a t  (x 30 000, B a r=  0 .2  /m i). -  13. B. su b tom e n tosus ,  lo n g itu d in a l se c tio n  o f  n o t  q u ite  
m a tu re  sp o re  n e a r  th e  a p ic u lu s . L ayer 1 is s m o o th  a n d  se p a ra te d  fro m  lay e r  2 b y  a n  e lec tro n - 
tr a n s p a re n t  su b s ta n c e  (x 85 000, B a r  =  0.1 /¿m ). -  14. B. sub to m e n to su s ,  lo n g itu d in a l se c tio n  of 
m a tu re  sp o re . L ay er 1 fo rm s fine w a rts  on  th e  sp o re  su rface  (x 85 000, B a r  =  0.1 /¿m ). -  15. B.  
s u b to m e n to su s ,  e x p la n a tio n s  see F ig . 14. L ayer 3 b  is well d isc e rn ab le  o n  th e  b as is  o f i ts  finely  
g ra n u la r- f ib rilla r  s t r u c tu r e  (see also  F ig . 14) a n d  m o d e ra te  e le c tro n  d en sity . — 16. S trob i lom yces  
strobilaceus,  lo n g itu d in a l sec tio n  o f n o t  q u ite  m a tu re  sp o re  n e a r  th e  ap icu lu s . T h e  e lec tro n -d e n se  
la y e r  3 a  is co v ered  d ire c tly  by  a  th in  lay e r  t h a t  is very  s im ila r  to  la y e r 1 in  th e  X e r o c o m u s  
sp ec ies  e x a m in e d . N o lay e r  resem b lin g  th e  m o d e ra te ly  e lec tro n - d ense  a n d  finely  g ra n u la r  la y e r 2 
o f X ero co m u s species is p re se n t (x 30 000, B a r  =  0.25 /¿m ). — 17. S. strobilaceus,  cro ss se c tio n  of 
y o u n g  sp o re . T h e  t r a n s it io n  o f th e  layers 3 a  a n d  3 b  is g ra d u a l. H ow ever, lay e r  3b  is d isc e rn ab le  
o n  th e  b a s is  o f i ts  m o d e ra te  e lec tro n -d e n sity  a n d  g ra n u la r  s t ru c tu re . T h e  p ro m in e n ces  o f lay e r  3 a  
a re  s ti l l  re la tiv e ly  low. L ayer 1 fo rm s on ly  sm a ll re s ts  b e tw een  th ese  p ro m in e n ces  (x 30 000, B a r  
=  0 .25  /im ). F o r a b b re v ia tio n s  see F igs. 7 —11.
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ridges differs in various parts  of the spore wall (Fig. 6). The ridges are considerably 
higher and m ore d istinct in m atu re  spores (Fig. 6, in the lower right corner) than  
in spores of earlier stages of development. (Fig. 6, in the centre).

In B. parasiticus, the ornam entation originates from  layer 2. T his layer is 
continuous and sm ooth in im m ature spores (Fig. 8) bu t then begins to  break 
up (Fig. 8, 9), seemingly by the growth of the spore. Finally, layer 2 consists of 
more or less separated  fragm ents w ith an approxim ately square or rectangular 
cross section (Fig. 11). These fragm ents are covered w ith the continuous layer 1 
(Fig. 9) which later becomes disrupted (Fig. 11). The presence of fragm ents both  
in longitudinal (Fig. 10) and cross sections of the spore wall (Fig. 7) shows th a t 
layer 2 forms verrucose or irregularly reticulate spore surface. The ornam entation  
is com paratively high as layer 2 is nearly as thick (about 170 nm ) as the whole 
layer 3 (abou t 200 nm ).

Layer 1 forms sm all outgrow ths on the spore surface of B. subtomentosus.  These 
structu res are very fine in not quite m ature spores and near the apiculus (Fig. 13) 
bu t very distinct in m atu re  spores (Fig. 14, 15). They are approxim ately 25 -  35 
nm  high and irregularly arranged. The distance between layer 1 and 2 is much 
greater th an  in spores of other species studied. The d a ta  obtained show th a t the 
spore surface is covered by very faint and irregularly distributed warts of ectosporial 
origin.

From  these d a ta  follows th a t the spore ornam entation of the observed species 
of Xerocomus  is formed by: a) a ridged surface of layer 3a (B . pruinatus),  b) 
d isintegration of layer 2 and 1 (B . parasiticus) or c) fine w arts formed by layer 
1 together w ith p a rt of layer 2 (B . subtomentosus). These types of o rnam entation  
are of a different origin w ith respect to  the layer of the  spore wall and way of 
developm ent.

To com pare the results obtained in Xerocomus w ith another group of the order 
Boletales w ith ornam ented spores, the related species (after Pegler et Young 1981) 
Strobilomyces strobilaceus was also studied. This species has a distinctly reticulate 
spore ornam entation  (Perreau-B ertrand 1961, Pegler et Young 1981). The layers of 
the spore wall are arranged in other way than  in Xerocomus  (Figs. 16 -  19). The 
innerm ost layer (about 100 nm ) seems to  be identical w ith layer 4 in Xerocomus. 
T he adjacent layer consists of granular and m oderately electron-dense m aterial 
th a t  resembles the substance of layer 3b in Xerocomus. However, in contrast to 
Xerocomus  species this layer is very thick (400 -  430 nm ) and very distinct. 
Besides, narrow “columns” pro trude from this layer into the outer layer (Figs. 
18, 19). A round these “columns” an electron-dense substance is accum ulated. This 
substance is strongly rem iniscent of the m aterial of layer 3a in Xerocomus  and 
form s the reticulate ornam entation  together w ith “columns” m entioned (200 -  220 
nm  w ithout the  ornam entation , about 480 nm  including the ornam entation). In 
im m ature spores, there is an electron-dense pellicle present (Fig. 16) th a t covers
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all outgrow ths of the spore wall and resembles layer 1 in Xerocomus. The pellicle 
breaks up by the growth of the spore (Fig. 17) and it is not present (Figs. 18, 19) 
on m ature  spores.

The comparison shows th a t the spore wall in S. strobilaceus is much thicker than  
in Xerocomus  species (about 1100 nm ). Layer 2, which was observed in all spores 
of Xerocomus, is absent in S. strobilaceus. The next layers seem to be homologous 
w ith layers described for Xerocomus  species bu t their arrangem ent and thickness 
is different. The ornam entation  of m ature spores is not covered by layer 1.

4 .  D i s c u s s i o n

4.1 The spore wall

Using a TEM , Perreau-B ertrand (1967) distinguished five layers in the spore wall 
of several Xerocomus  species. She used the following term s for their description: 
ectosporium , perisporium , exosporium, episporium  and endosporium  (originally 
ectospor, perispor, etc.; this form is not correct according to Singer, 1986). The 
u ltras tru c tu re  of layers revealed by the present author (1, 2, 3a, 3b and 4 respec­
tively) correlate to  P erreau-B ertrand’s description of the layers m entioned above. 
There are, however, several differences -  after Perreau-B ertrand, the exosporium  is 
clearly delim ited from the episporium  (the transition  of these two layers is gradual 
in my case), the perisporium  on her photographs is much th inner, etc. Nevertheless, 
the spore wall architecture is similar in both  cases. Consequently, the spore wall 
layers are nam ed in the following tex t as: 1 -  ectosporium , 2 -  perisporium , 3a -  
exosporium , 3b -  episporium , 4 -  endosporium . A lthough these term s are usually 
used for the description of the spore wall in light microscopy (Pegler et Young 1971, 
Singer 1986), they seem to be fully acceptable for description a t the u ltrastruc tu ra l 
level in this ca^e. They express the relative position of the individual layers of 
the spore wall as well as the differences in their s tructure  in accordance w ith the 
term inology of the authors m entioned above.

The fact th a t layers w ith different appearance in the u ltra th in  sections are of 
different chemical composition was dem onstrated by R ast et Höllenstein (1977). 
They revealed a m ixture of granules and am orphous m aterial together w ith some 
fibrils in the electron-dense outer layer of Agaricus bisporus spore wall, chitin fibrils 
em bedded in a ß  -  glucan-protein m atrix  in a m oderately electron-dense middle 
layer and an almost electron-transparent mucous covering adjacent to  the plasm a 
m em brane. The authors showed th a t the u ltrastructu re  of the individual layers 
of the spore wall is in close relation to their chemical composition. Based on the 
great sim ilarity of the u ltrastructu re  of some layers in A. bisporus and selected 
species of Xerocomus, the electron-transparent endosporium  in Xerocomus  consists 
probably of a mucous substance. Further more, although the episporium  (layer 3 b)
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is not d istinctly  delim ited from  the exosporium  (layer 3 a) in Xerocomus  species, it 
seems to  be of a different chemical composition than  the exosporium . Its granular 
to slightly fibrillar struc tu re  resembles the appearance of the middle layer of A. 
bisporus spore wall. The presence of some fibrillar m aterial (perhaps chitin) in this 
layer is possible. The exosporium  in Xerocomus  species is very sim ilar to  the outer 
layer in A. bisporus and seems to consist of an am orphous and probably pigm ented 
substance. Clemen$on (1970, 1977, 1986) writes th a t layers of the eusporium  
(=  endosporium  +  episporium ) are produced by different degree of dispersion 
of an electron-opaque “tun ica” substance in a transparen t “corium ” m atrix . His 
assum ption seems to  be incorrect w ith respect to  the findings of R ast et Hollenstein 
(1977). This is another reason to  use the term s endosporium  and episporium  for the 
layers 4 and 3b and not the term s corium and coriotunica. Besides, a hypothesis 
concerning the spore wall ontogeny should be supported by thorough developm ental 
studies. The spore development in one species of the Boletales -  Boletus rubinellus 
-  was investigated by Yoon et McLaughlin (1984, 1986). They described six 
phases of the spore developm ent based on nuclear behaviour and changes in wall 
layers and cytoplasm . The authors observed considerable changes of the spore wall 
u ltrastru c tu re  during the development bu t from stage 2 the wall was composed of 
four layers: pellicle, perisporium , episporium  and endosporium . These layers seem 
to correspond w ith the layers 1, 2, 3a and 4 in Xerocomus. The granular and 
m oderately electron-dense layer (3b in Xerocomus) was not observed in m ature  
spores of Boletus rubinellus. However, Yoon et McLaughlin (1986) observed th a t 
the electron-dense layer forming the thickest p art of the spore wall in B. rubinellus 
becam e multi-layered during stage 6. This phenom enon was not observed in fully 
m atu re  spores of Xerocomus  species. The presence of the not distinctly delim ited 
layers 3a and 3b could indicate im m aturity  of the spores w ith respect to  the 
possibility of removing the fully m ature spores during preparation of the m aterial 
for TEM  study. However, the layers 3a and 3b were discernible in all observed spores 
of all the species studied and parts of the tubes used for preparation were taken 
from  quite m ature fruitbodies. Besides, the m atu rity  of spores in the fru itbody 
was controlled beforehand under the light microscope. Therefore, in accordance 
w ith P erreau -B ertrand  (1967) the spore wall in the Xerocomus  group of Boletus 
seems to be really five-layered. The trilam ellate s tructure  of the outerm ost layer 
(ectosporium ) reported by Yoon et McLaughlin (1986), was not observed, probably 
because of the use of herbarium  m aterial.

I t is necessary to  discuss here the availability of herbarium  m aterial for a study. 
The use of herbarium  specimens was an a ttem p t to  find out the degree of 
conservation of the u ltrastructu re  of the spore wall after considerably long storing 
in a herbarium  ( the specimens used for this study, were collected in the years 1964, 
1972, 1978, 1980, 1983, and 1986). The comparison w ith the u ltrastructu re  of spores 
from  fresh m aterial in Boletus rubinellus (Yoon et McLaughlin 1984, 1986) is very
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interesting. The changes in the cytoplasm  of the spores from herbarium  m aterial 
are considerable and the artefacts are clearly visible in m any photographs, e. g. 
the absence or bad preservation of mem branes (Figs. 4, 13, 14, 15) or disintegrated 
vesicles and the presence of particles w ithout any structure  (Fig. 17). Consequently, 
the in terpretation  of the structure  of cytoplasm  and m em branes is problem atical.
The aggregations of lipids in a dense cytoplasm  are discernible in some spores 
(e. g. Figs. 1, 7, 10, 12, 19) which is a typical feature of m ature  spore. On 
the other hand, the u ltrastructu re  of the spore wall layers is quite com parable 
w ith the u ltrastructu re  of the spores from living fruitbodies. The spore wall as 
a struc tu re  saving the cytoplasm  between spore release and germ ination seems to  
be very resistant as to  preservation of the structure  in dry sta te . This conclusion is 
supported by the good preservation of ectosporium  and perisporium  on my spores, 
a t least in the form of sm all rem nants.

Pegler et Young (1981) reported th a t the epitunica (=  exosporium ) forms a thin 
b u t d istinct layer in Xerocomus. This finding was not confirmed, besides, the  term  
epitunica was delim ited for the description of the spore wall layer in Cortinarius 
(ClemenQon 1970, 1973) only.

4.2 Spore ornamentation

T he spore ornam entation  revealed by the use of a TEM  is com pared w ith SEM 
photographs of the spores in the Xerocomus  group of Boletus m ade by other 
authors.

The finding of a sm ooth spore surface in B. pulverulentus  (Fig. 1, 2) is in 
accordance w ith d a ta  by Oolbekkink (1991). However, Oolbekkink (1991) and 
Heinem ann et al. (1988) report faint to  distinct longitudinal striae on the spore 
surface of B. chrysenteron (the other species w ith sm ooth spores according to  this 
paper, Fig. 3). Recently, K lofacet K risai-Greilhuber (1992) confirmed th a t the spore 
surface is sm ooth  in B. chrysenteron and the spores photographed by Oolbekkink
(1991) and Heinem ann et al. (1988) were taken from another species, probably B. 
pruinatus.  Pegler et Young (1981) also found sm ooth spores in B. chrysenteron.

B. pruinatus  shows distinct longitudinal ridges (striae) of exosporial origin. It 
is interesting th a t the ridges covered by perisporium  and ectosporium  (Fig. 4,
6) are visible on SEM photographs of the spore surface (Heinem ann et al. 1988, 
Oolbekkink 1991, Klofac et K risai-Greilhuber 1992). This phenom enon m ay be 
caused by the fact th a t the spores prepared by these authors were dry, whereas 
spores prepared by the present author were rehydrated in water for 30 m inutes.
The mucous perisporium  seems to  be closely attached to  the exosporium  in dry 
spores and does not fill the depressions between the striae. R ehydration of the 
perisporium  may be the precondition of natu ral appearance of this layer. The same 
situation  was observed by Farr (1983) in Pholiota terrestris and P. highlandensis

1
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where the d istinct perisporial ornam entation  was discernable w ith a  SEM on fresh 
spores fixed in glutaraldehyde or on dried spores rehydrated in ethanol and water.
On the o ther hand, no perisporial ornam entation was revealed on the spores from 
herbarium  m aterial w ithout prior rehydration.

In B. parasiticus perisporial ornam entation was found, composed by fragm ents 
of layer 2 (Figs 9, 10, 11). It was supposed to  be verrucose to  irregularly reticulate.
The SEM photographs of Pegler et Young (1981) and Oolbekkink (1991) prove 
th is assum ption. Oolbekkink names this ornam entation “conspicuously p itted ” 
and supposes th a t it is formed by disintegration of ec to - and perisporium . This 
assum ption is now confirmed by the images dem onstrating th a t the ornam entation 
develops really in this way.

In B. subtomentosus  fine warts of ectosporial and partly  also perisporial origin 
were found on the spore surface (Figs. 14, 15). The spore surface is finely floccose 
or verrucose on the SEM photographs of Pegler et Young (1981), Heinem ann et al.
(1988) and Oolbekkink (1991) which is in accordance w ith my findings. However, 
the ornam entation  is not formed by disintegration of ectosporium  and perisporium , 
as O olbekkink reports, bu t by fine verrucose outgrow ths of the ectosporium .

Generally, the exosporial or perisporial origin of spore ornam entation  was 
revealed by m any authors, e. g. Perreau-B ertrand (1967, 1973, 1976), Pegler et 
Young (1971) and Singer (1986). The existence of ornam entation formed above all 
by the ectosporium  is relatively surprising because this layer is supposed to  be 
very fine and often disappearing. Its preservation seems to  depend on the way of 
preparation  of the m aterial. A lthough the perisporial ornam entation is very distinct 
w ith a TEM  and SEM in B. parasiticus, it is not visible w ith a light microscope 
which is confirmed by e. g. S u tara  (1991). Only the exosporial ornam entation in B. 
pruinatus  (Pouzar 1981, Klofac et Krisai-Greilhuber 1992, own light-microscopic 
observations) is faintly  visible w ith a light microscope. It is obvious th a t the use 
of a SEM is necessary to  distinguish finer types of ornam entation  in Xerocomus  
(perisporial, ectosporial-perisporial). The origin of the ornam entation can be 
revealed only on the basis of a TEM  study.

T he TEM  photographs of the spore wall in Strobilomyces strobilaceus (Figs. 18,
19) show th a t the reticulate ornam entation  depicted by Perreau-B ertrand (1961) 
and observed by Perreau et Heim (1969) and Pegler et Young (1981) w ith a SEM is 
of exosporial bu t partly  also of episporial origin. The episporium  forms “columns” 
around which the exosporium  is located. This is the fourth type of o rnam entation 
(as regards its origin) revealed in the species studied. A t m aturity  the spore surface 
is alm ost not covered by an ectosporium . The perisporium  reported by Perreau- 
B ertrand  (1967) was not observed.

. ... _ _ _

H o l e c : T h e  u l t r a s t r u c t u r e  o f  t h e  s p o r e  w a l l  a n d  o r n a m e n t a t i o n

181



^ 5 *13̂ '“' f M b  ! \  " 3 H B

18 ^ i | i 9 < r  y ' ' ’

F ig s .  18 — 19. S p o re  w all o f Strob i lom yces  strobilaceus. -  18. L o n g itu d in a l se c tio n  o f m a tu re  
sp o re  n e a r  ap ic u lu s . L ayer 3b  is c learly  d ifferen t fro m  la y e r  3 a  a n d  fo rm s “co lu m n s” p ro je c tin g  
in to  lay e r 3 a . L ay er 1 is n o t  p re se n t in  th e  m a tu re  sp o re . — 19. C ro ss se c tio n  o f m a tu re  sp o re . 
M a te  r ia l  o f la y e r 3 a  is a c c u m u la te d  a ro u n d  n a rro w  “co lu m n s"  p ro je c tin g  fro m  lay e r 3b , a n d  fo rm s 
“o u tg ro w th s” t h a t  com p o se  re t ic u la te  o rn a m e n ta tio n  o n  th e  sp o re  su rface  o f  th is  species (x 30 
000, B a r  =  0 .2 5 /am).

4.3 Taxonomic implications

The taxonom ic value of the ornam entation of spores in the Xerocomus  group of 
Boletus was discussed by Oolbekkink (1991). The results of this study and findings 
published by Klofac et K risai-Greilhuber (1992) som ew hat change his conclusions. 
Oolbekkink (1991) insists th a t “the tax a  of B. chrysenteron complex can be 
distinguished from B. subtomentosus complex by their s tria te  spores” . However, the 
observations of Pouzar (1981), Pegler et Young (1981), Klofac et Krisai-G reilhuber
(1992), and my own results show th a t the true B. chrysenteron has sm ooth spores. 
A sim ilar species w ith s tria te  spores is B. fragilipes C. M artin th a t was reinstalled 
by Pouzar (1981) and considered to  be a nomen dubium  by Oolbekkink (1991). 
Klofac et K risai-Greilhuber (1992) showed after a thorough discussion th a t the 
basionym  of this species should be Boletus pruinatus Fr. et Hok. They proposed 

5 the new com bination Boletellus pruinatus (Fr. et Hok) Klofac et Krisai-G reilhuber,
above all on the basis of its s tria te  spores. This is really a very im portan t feature of 
the genus Boletellus bu t the second one is the boletoid tram a  (in com parison with 
a phylloporoid tram a  in Xerocomus). However, Klofac et Krisai-Greilhuber (1992) 
do not specify the tram a  type in their description of Boletellus pruinatus. They 
m ention th a t the European species of the section Chrysenteroidei Sing, of Boletellus 
are expected to have a boletoid tram a  in young fruitbodies only and later the lateral 
s tra tu m  is alm ost parallel and resembles th a t in Xerocomus badius. Similarly, they 

^ m ention the description of W atling (1968) where the tram a  is characterised as
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alm ost phylloporoid. Thus, the position of Boletus pruinatus is still unclear. The 
presence of spores w ith a s tria te  exosporium  is confirmed, bu t the problem  of the 
tram a  type needs thorough study of the tram a  ontogeny.

T he presence of d istinct ornam entation  in Boletus parasiticus is a very im por­
tan t feature. An ornam entation  formed by disintegration of the perisporium  and 
ectosporium  is not known in Xerocomus  and Boletus. This feature can serve as 
a  further confirm ation of the opinion published by S u tara  (1991) on the isolated 
position of this species w ithin Xerocomus  and Boletus. B. parasiticus differs from  
other species of these genera by the parasitic way of life and above all by the sterile 
stipe surface. Consequently, S u tara  (1991) described the new genus Pseudoboletus 
S u ta ra  th a t includes Pseudoboletus parasiticus (Bull.: Fr.) Sutara. The unique spore 
ornam entation  seems to  support this classification.

A c k n o w l e d g e m e n t s

The TEM  study  was carried out in the In stitu t für Biologie, Lehrstuhl Spezielle 
B o tan ik / Mykologie of the Eberhard-K arls-U niversität in Tübingen, Germany.
I would like to  express my sincere thanks to the staff of the  In stitu t, especially 
to Dr. I. K ottke for inviting me to  Tübingen, Dr. R. Bauer for introducing me to 
electron microscopy, Prof. F. Oberwinkler for the possibility to  work in the In stitu t 
as well as to  Miss S. Süßbrich and O. Ebinger for technical assistance w ith the TEM .
I also thank  Dr. Z. Pouzar from the N ational M useum, Prague, for the theoretical 
and practical help in the selection of the herbarium  specimens. The study was 
a p a rt of my stay a t the University of Tübingen th a t was supported by a grant 
from  TEM PU S.

R e f e r e n c e s

C L E M E N gO N  H . (1970): B a u  d e r  W än d e  d e r  B a sid io sp o ren  u n d  e in  V orschlag  z u r  B e n e n n u n g  ih re r  
S ch ich ten . -  Z. P ilzk . 36: 113-133 .

C l e m e n q o n  H . (1973): D ie W a n d s tru k tu re n  d e r  B a sid io sp o ren  I I I . C o r tin a r iu s  u n d  D erm o cy b e .
-  Z. P ilzk . 39: 121-144.

C LEM EN iJO N  H . (1977): D ie S tru k tu re n  d e r  B a sid io sp o ren w an d  u n d  des A p ik u lu s , u n d  d e re n  
B e z ieh u n g  z u r  E x o g en iza tio n  d e r  S pore . -  P e rso o n ia  9: 363-380 .

C l e m e n c j o n  H . (1986): E le c tro n  m icroscopy  a n d  sp o re  te g u m e n ts . -  In: S IN G E R  R ., A garica les  
in  m o d e rn  tax o n o m y , E d . 4: 8 3 -8 7 , K o en ig ste in .

F a r r  D . F . (1983): S can n in g  e le c tro n  m icro sco p ic  o b se rv a tio n s  o f b as id io sp o res  in  P h o lio ta  a n d  
r e la te d  g en e ra . -  C a n . J . B o t. 63: 603—610.

H EIN EM A N N  P . ,  R a m m e l o o  J .  a n d  R u l l i e r  E . (1988): L ’o rn e m e n ta tio n  sp o ra le  des X ero co m aceae  
a  sp o re s  d i te s  lisses. -  B u ll. J a rd .  b o t .  n a tn .  B elg. 58: 513-534 .

K l o f a c  W . a n d  K r i s a i - G r e i l h u b e r  I. (1992): X erocom us c h ry se n te ro n  u n d  ä h n lic h  a u sseh en d e  
R ö h rlin g e . — Ö s t. Z. P ilzk . 1: 1 9 -59 .

OOLBEKKINK G . T . (1 9 9 1 ) : T h e  tax o n o m ic  valu e  o f th e  o rn a m e n ta tio n  o f sp o res  in  “th e  X ero co m u s 
g ro u p ” of B o le tu s . -  P e rso o n ia  14: 2 4 5 -2 7 3 .

P e g l e r  D . N .  a n d  Y o u n g  T . W .  K.  ( 1971): B a sid io sp o re  m o rp h o lo g y  in  th e  A garica les . -  B e ih .
N ova H ed w ig ia  35 ., V aduz.

P e g l e r  D . N .  a n d  Y o u n g  T . W .  K.  (1981): A n a tu r a l  a r ra n g e m e n t o f th e  B o le ta le s , w ith  refe ren ce  
to  sp o re  m orp h o lo g y . -  T ra n s . B r. M yc. Soc. 76: 103-146 .

183

H o l e c : T h e  u l t r a s t r u c t u r e  o f  t h e  s p o r e  w a l l  a n d  o r n a m e n t a t i o n

— ............ -   ■ 7



P e r r e a u - B e r t r a n d  J .  (1961): R éch erch es su r  les o rn e m e n ta tio n s  sp o ra le s  e t  la  sp o ro g en èse  chez 
q u e lq u es espèces d es g en res B o le te llu s  e t  S tro b ilo m y ces (B as id io m y ce te s) . -  A n n ls . Sci. n a t .  
(B o t.)  2: 399 -4 8 9 .

P E R R E A U -B e r t r a n d  J .  (1965): S tru c tu re  m e m b ra n a ire  e t  d iffé ren c ia tio n s  ap ica le s  chez  les sp o res  
d es  g en res X ero co m u s, B o le te llu s , H e im iella  e t  S tro b ilo m y ces . — C. r . h e b d . S eanc. A cad . S ci., 
P a r is  260: 4 2 45-4248 .

PERREAU-BERTRAND J .  (1 9 6 7 ) : R e c h e rc h e s  s u r  l a  d i f f é r e n c ia t io n  e t  l a  s t r u c t u r e  d e  l a  p a r o i  s p o r a le  
c h e z  le s  H o m o b a s id io m y c e te s  a  s p o re s  o rn é e s .  — A n n ls .  S c i. n a t .  ( B o t . )  8: 6 3 9 -7 3 5 .

P E R R E A U  J .  (1973): V aleu r d e  l ’o rn e m e n ta tio n  sp o ra le  d a n s  la  sy s té m a tiq u e  d es  B a sid io m y ce te s  
su p é rie u rs . -  In : S U B R A M A N IA N  C . V. (ed .)  T ax o n o m y  of fung i, p p  594 -6 0 4 , M a d ra s . 

P E R R E A U  J .  (1976): D év e lo p p em en t, m o rp h o lo g ie  e t  s t r u c tu r e  de  la  b as id io sp o re . -  In fo rm . S cien t. 
2: 5 5 -7 5 .

P E R R E A U  J .  a n d  H e i m  R . (1969): L ’o rn e m e n ta tio n  des b as id io sp o res  a u  m icro sco p e  é le c tro n iq u e  
a  b a lay ag e . -  R ev . M ycol. 33: 329-340 .

PO U Z A R  Z. (1981): Co js o u  p o d z im n í “b a b k y ” ? (B o le tu s  frag ilip es  u  n á s ) . -  M ykol. l is ty  3: 8 -1 4 . 
R a s t  D . a n d  H o l l e n s t e i n  G . O . (1977): A rc h ite c tu re  o f th e  A g aricu s  b isp o ru s  sp o re  w all. -  C an . 

J . B o t. 55: 2251-2262 .
REYNOLDS E .  S . (1 9 6 3 ) : T h e  u se  o f  le a d  c i t r a te  a t  h ig h  pH  a s  a n  e le c tro n  o p a q u e  s ta in  in  e le c tro n  

m icroscopy . -  J .  C ell. B iol. 17: 2 0 8 -2 1 2 .
SIN G E R  R . (1986): T h e  A garica les  in  m o d e m  tax o n o m y , E d . 4. — K o en ig s te in , 981 p .
S P U R R  A . R . (1969): A low -v iscosity  ep oxy  re s in  em b ed d in g  m e d iu m  fo r e le c tro n  m icroscopy . -  J .

U lt r a s t r .  R es. 26: 3 1 -4 3 .
ŠUTARA J .  (1991): P se u d o b o le tu s , nov ý  ro d  ř á d u  B o le ta les . -  Č es. M ykol. 45: 1 -9 .
W a t l i n g  R . (1968): R e co rd s  o f B o le ti a n d  n o te s  on  th e ir  ta x o n o m ic  p o s itio n . -  N o tes R oy. B o t.

G ao-d. E d in b u rg h  28: 301-315 .
Y o o n  K. S.  a n d  M c L a u g h l in  D . J .  (1984): B asid io sp o ro g en esis  in  B o le tu s  ru b in e llu s . I. S te r ig m a l 

in i t ia t io n  a n d  e a rly  sp o re  d ev e lo p m en t. -  A m er. J .  B o t. 7: 8 0 -9 0 .
Y o o n  K. S.  a n d  M c L a u g h l in  D . J .  (1986): B a s id io s p o ro g e n e s is  in  B o le tu s  r u b in e l lu s .  I I . L a te  

s p o r e  d e v e lo p m e n t .  -  M y c o lo g ia  78: 185 -197 .

C z e c h  m y c o l . 4 7  (3 ) ,  1994



C z e c h  m y c o l . 4 7  ( 3 ) ,  1 9 9 4

Antrodiella genistae -  a new polypore for Czech Republic 
and Slovak Republic

P e t r  V a m p o l a 1 a n d  Z d e n e k  P o u z a r 2

1 Ž ižkova 87, 586 01 J ih la v a , C zech  R e p u b lic ;
2N á ro d n í m u z e u m , V áclavské n á m . 68, 115 79 P ra h a  1, C zech  R e p u b lic .

Vampola P. and Pouzar Z. (1994): Antrodiella genistae -  a new polypore for Czech 
Republic and Slovak Republic. -  Czech Mycol. 47: 185-188

T h e  b r ie f  d e sc rip tio n , i lu s tr a t io n s  o f m ic ro fe a tu re s  a n d  n o te s  o n  d is tr ib u tio n  in  C zech  R e p u b lic  
a n d  Slovak R e p u b lik  o f a  r a re  p o ly p o re  A n tro d ie lla  genistae (B o u rd . e t  G a lz .)  D a v id  a re  g iv en  in  
th is  p a p e r .

K ey  w ords: A n tro d ie lla  g e n is ta e , C zech  R e p u b lic , S lovak R e p u b lic , p o ly p o re

Vampola P. a Pouzar Z. (1994): Antrodiella genistae -  nový choroš pro českou republiku 
a Slovenskou republiku. -  Czech Mycol. 47: 185-188

V  p rá c i  je  u v e d e n  k rá tk ý  p o p is , i lu s tra c e  m ik ro z n a k ů  a  ú d a je  o ro z š íře n í v zácn é h o  choroše 
A n tro d ie lla  genistae (B o u rd . e t  G a lz .)  D a v id  v Č eské re p u b lic e  a  S lovenské rep u b lice .

T he genus Antrodiella  Ryv. et Johansen belongs to  those genera of polypores 
which are intensively studied in Czech Republic in last tim e. Since 1984, when 
K otlaba (1984) published sum m ary d a ta  on geographic d istribution and ecology 
of polypores in Czechoslovakia, several further species of the genus Antrodiella  
have been discovered in th a t territo ry  (Vampola 1991a, 1991b, Vlasák 1990). 
T he discussed species Antrodiella genistae has been discovered in a territo ry  of 
the  form er Czechoslovakia only recently, too. A lthough this fungus has been 
described by B ourdot et Galzin already in 1925, in mycological literature  it is 
m ostly  incorrectly in terpreted  and confused w ith other species. Only when David 
et Lecot (1990) published a brief characterization of by them  studied specimens, 
the  existence of A. genista: has been confirmed and is accepted now. In Europe 
th is species has been known only from  France and Yugoslavia, we can, however, to  
assent to  Ryvarden et G ilbertson (1993) th a t this species probably is overlooked 
or confused w ith Antrodiella semisupina  (Berk, et C urt.) Ryv. For mycologists 
studying polypores the brief description and some notes for the correct identification 
are presented below, for detailed descriptions we refer to  works by Bourdot et Galzin 
(1928) and R yvarden et G ilbertson (1993).
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F ig .  1 . A ntrod ie l la  genistce  (B o u rd . e t G a lz .)  D av id  -  A) sp o res , B ) b a s id ia , C ) c y s tid io lu m , 
D ) th ick -w alled , p a r t ly  in c ru s te d  sk e le ta l h y p h a e , E ) g e n e ra tiv e  h y p h a e  w ith  c lam p s.
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Antrodiella genistae (Bourd. et Galz.) David

Syn.: Coriolus genistas Bourd. et Galz.

Basidiocarps annual, usually effused-reflexed w ith narrow pilei, macroscopically 
indistinguishable from those of A. semisupina; the resupinate forms can sometimes 
have a broad byssoid m argin and then are indistinguishable from basidiocarps of 
A. romellii  (Donk) Niemelá. The colour of the whole basidiocarp is w hitish, cream, 
yellowish to  ochraceous. Hyphal system is dim itic, generative hyphae thin-walled 
w ith clamps, branched, in some parts finely incrusted, 2 - 4  //m  wide. Skeletal 
hyphae thick-walled, unbranched to  occasionally branched, in some parts often 
finely incrusted or coarsely-grained, 2 - 5  /¿m wide. The incrusted hyphae can most 
easily be observed in context in a layer attached to  the substra tum , in tubu lo tram a 
are very rare. H ym enium  consists of basidia and unabundant cystidioles. Basidia are 
tetrasporic, clavate, w ith basal clamps, 8 -  15 x 4 -  5.5 /im. Cystidioles are fusoid, 
w ith basal clam ps, of the sam e size as basidia. The thin-walled usually deformed 
cylindrical sterile elem ents rarely projecting from hym enium  or edges of tubes 
could perhaps be considered as leptocystidia bu t will really be only swollen ends of 
hyphae. Basidiospores are hyaline, sm ooth, long ellipsoid to distinctly  cylindrical,
3.5 -  5 x 1.7 -  2 /im.

Antrodiella genistce has been confused with Antrodiella onychoides (Egel.) 
Niemelá which, however, has simple septate hyphae. The assum ption th a t A. 
onychoides could be a haploid form of A. genistce (cf. Ryvarden et G ilbertson 1993) 
is rem arkable and in our opinion very probable. The correct answer, however, will 
be a m a tte r of some further detailed study, especially of pure cultures.

As already m entioned above, the to tally  resupinate basidiocarps are indistin­
guishable from  Antrodiella romellii (Donk) Niemelá, which, however, differs in 
strikingly broader ellipsoid basidiospores.

A. genistce is till now known only from Europe, i. e. from France, Yugoslavia and 
now from  the Czech Republic and the Slovak Republic, too. Till now it has been 
found on hardw oods of the genera Alnus, Calluna, Cistus, Corylus, Fagus, Juglans, 
Quercus and Salix  bu t its hosts will certainly be more numerous.

T he new localities of A. genistas in Czech Republic and Slovak Republic: 
Bohemia: K arlštejn  pr. Beroun, loco “Velká hora” , ad ram um  dejectum  Quercus 

sp., 23. XI. 1952, leg. et det. Z. Pouzar u t Poria romellii Donk, 16. VI. 1993 rev. 
P. Vam pola (PRM  654 344). -  Komárov (distr. Tábor), area tu ta  Soběslavská 
(=  Borkovická) b lata , ad ram um  iacentem Salicis cineretE, 17. IX. 1993, leg. et 
det. P. V am pola (M J 459/93). -  Varvažov, silva “M ýto” , in alneto infra piscinam 
“Vosovický rybník” , ad ram um  em ortuum  Alni glutinoscE, 10. VIII. 1963, leg. M. 
Svrček, 28. I. 1975 det. F. K otlaba u t Poria romellii, 14. I. 1994 rev. P. Vam pola 
(PR M  316 921). -  Třeboň, in alneto “U Jind rů” , ad ram um  iacentem Alni glutinosas,

V a m p o l a  a n d  P o u z a r : A n t r o d i e l l a  g e n i s t a e
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30. X. 1965 leg. M. Svrček et J . Kubická, 4. II. 1975 det. Z. Pouzar u t Poria 
romellii, 1 4 .1. 1994 rev. P. Vam pola (PRM  610 442). -  Zbořený Kostelec pr. Týnec 
nad Sázavou, in pede collis “Hradečnice” , ad truncum  em ortuum  Quercus roboris, 
2. XI. 1980, leg. F. K otlaba, det. Z. Pouzar u t Tyromyces semisupinus, 19. III. 
1994 rev. P. Vam pola (PRM  871 821). -  Michnovka (distr. Hradec Králové), silva 
“Lhotáček” , ad ram um  iacentem  Quercus sp., 25. IX. 1993, leg. et det. P. Vam pola 
(M J 501/93).

Moravia: R adostín (distr. Zdar nad Sázavou), ad ram um  iacentem  Alni incanæ, 
4. VI. 1991, leg. et det. P. Vampola (M J 2518). -  Lanžhot (distr. Břeclav), area 
tu ta  “R anšpurk” , in cortice trunci frondosi, 3. XI. 1993, leg. A. Vágner, det. P. 
V am pola (BRNM ). -  Pornice ap. Kroměříž, silva “Valachy” , 15. VIII. 1958, leg. H. 
Zavřel, det. F. K otlaba et Z. Pouzar u t Poria romellii, 1 4 .1. 1994 rev. P. Vam pola 
(PR M  645 853).

Slovacia: Nová Sedlica (distr. Humenné), silva sub Ja ra b a  skala, ad truncum  
iacentem  Fagi silvaticæ, 10. X. 1990, leg. et det. P. Vam pola (M J 639/90).
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Antrodia pini-cubensis, a new polypore from the Caribbean area

P e t r  V a m p o l a 1 , F r a n t i š e k  K o t l a b a 2 a n d  Z d e n e k  P o u z a r 3

'Ž ižk o v a  87, 586 01 J ih la v a , C zech  R ep u b lic ;
2N a  P e tř in á c h  10, 162 00 P ra h a  6, C zech R e p u b lic ;

3N á ro d n í m u z e u m , V áclavské n á m . 68, 115 79 P ra h a  1, C zech  R e p u b lic

Vampola P., Kotlaba F. and Pouzar Z. (1994): Antrodia pini-cubensis, a new polypore 
from the Caribbean area. -  Czech Mycol. 47: 189-192

A new  p o ly p o re  A n tro d ia  p in i-c u b en sis  V am p o la , K o tla b a  e t P o u z a r  is d e sc rib e d  fro m  
a  co llec tio n  b y  th e  se co n d  a u th o r  fro m  C u b a  in  th e  C a r ib b e a n  a re a . T h is  fu n g u s  was r e p o r te d  
te n  y ea rs  ag o  as a  new  species fo r C u b a  u n d e r  th e  in c o rre c t n a m e  of A n tro d ia  o le racea  (D av ids, 
e t  L om b .) R y v . A. p in i-c u b e n sis  fo rm s th in  r e su p in a te  c a rp o p h o re s  w ith  sm a ll p o re s . I t  grow s 
sa p ro p h y tic a lly  o n  d e a d  w o o d  of P in u s  c u b en s is  a n d  causes a  b ro w n  ro t  o f w ood.

K ey  w ords: A n tro d ia  p in i-c u b en sis , C u b a , p o ly p o re

Vampola P., Kotlaba F. a Pouzar Z. (1994): Antrodia pini-cubensis, nový druh chorošů 
z karibské oblasti. -  Czech Mycol. 47: 189-192

J e  p o p sá n  n o v ý  d ru h  ch o ro šů  A n tro d ia  p in i-c u b en sis  V am p o la , K o tla b a  e t  P o u z a r  p o d le  n á le z ů  
d ru h é h o  z a u to r ů  n a  o stro v ě  K u b a  v karib sk é  o b la s ti. P ře d  10 le ty  b y la  t a to  h o u b a  u v e d e n a  ja k o  
no v ý  d r u h  p ro  K u b u  p o d  ch y b n ý m  u rč e n ím  ja k o  A n tro d ia  o le racea  (D av id s, e t  L om b .) R y v . A. 
p in i-c u b e n s is  tv o ř í te n k é  r e s u p in á tn í  p lo d n ice  s d ro b n ý m i p ó ry  a  ro s te  sa p ro fy tic k y  n a  m r tv é m  
d ře v u  b o ro v ice  P in u s  cu b en s is . P ů so b í h n ě d o u  h n ilo b u  dřeva .

D uring a five m o n th ’s stay in C uba (November 19, 1966 -  April 19, 1967) the 
second au thor collected rich m aterial of many m acromycetes in various parts of this 
island. Ten species of polypores were selected from this m aterial and published as 
rare or new species for C uba (K otlaba, Pouzar et Ryvarden 1984). Among these 
species, one very interesting resupinate polypore was mentioned which has been 
collected on 13. III. 1967 on a fallen, dead trunk  of the E ast-C uban endemic pine 
Pinus cubensis Griseb. near Mayarí (SE of Holguin) in the m ountains of Sierra de 
Nipe, province Oriente (eastern p art of C uba). P a rt of this m aterial was sent to  J. 
L. Lowe, who identified it a t th a t tim e as Poria oleracea Davids, et Lomb. and, in 
the m entioned paper, it was cited as Antrodia oleracea (Davids, e t Lomb.) Ryv.

In 1991, the first au thor studied several herbarium  specimens of Poria oleracea 
Davids, et Lomb. on loan to  the N ational Museum in Prague by the Forest P roducts 
Laboratory, M adison, U.S.A. and, a t the sam e time, he also revised the above 
m entioned collection from  Cuba. In a detailed com parative study, he ascertained 
th a t the  C uban fungus was surely not identical w ith Poria oleracea. He further 
found in the PRM  herbarium  an additional herbarium  specimen of th is fungus 
(PR M  879880), evidently a duplicate, which has been identified by L. Ryvarden
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as Antrodia  cfr. oleagina, i. e. the correct nam e of this species now appears to  be 
Amyloporia sórdida (Ryv. et G ilberts.) Vam pola et Pouzar (see V am pola et Pouzar 
1993). However, by a com parative study of the type of Poria oleagina Overh., from 
the mycological herbarium  of the University of Pennsylvania (PACMA 00632), he 
came to  the conclusion th a t R yvarden’s identification also cannot be accepted and 
the C uban fungus is a new species. As further study led to  the sam e conclusion, we 
describe it below as a new species.

Antrodia pini-cubensis Vampola, K otlaba et Pouzar, spec. nov.
C arposom ata annua, resupinata, tenua, albida usque cremea, circa 1 . 5 - 7  x 

0.6 -  1.7 cm; tubulis brevibus, 0.3 -  1.5 m m  longis, poris m inutis, 6 - 7  per 1 
m m , ro tundatis  usque angulato-rotundatis. System a hypharum  dim iticum , hyphis 
generativis fibuligeris, tenuiter tunicatis, 2 - 4  /im  latis; hyphis skeleticis crasse 
tun icatis (cum  tunica in solutione kalii hydroxydati introrsum  incrassante), 2 - 4  
/im  latis, abundantibus, in subiculo saepe ram ificatis. Hym enium  basidiis late  
clavatis tetrasterigm aticis, 10 -  18 x 5 -  6.5 ^im, et cystidiolis fusiformibus 
abundantibus, 8 -  18 x 4 -  5.5 /jm , constitu tum . Sporae hyalinae, laevis, tenuiter 
tun icatae , cylindricae, leniter arcuatae, 4.5 -  6.5 x 1.5 -  2.2 /¿m; omnes s tructu rae  
non amyloideae, neque dextrinoideae, nec cyanophilae.

Typus: Cuba, provincia O riente, montes Sierra de Ñipe apud Mayarí; ad truncum  
iacentem  pu tridum  Pini cubensis, 13. III. 1967, leg. F. K otlaba, in herbario  Musei 
N ationalis Pragae asservatur (holotypus: PRM  756464, isotypus PRM  879880).

Carpophores annual, resupinate, very th in , forming small irregular patches 
m easuring m ostly only 1.5 -  7 x 0.6 -  1.7 cm, which are w hitish to  cream . Tubes are 
very short, merely 0.3 -  1.5 m m  long, thin-walled, w ith entire edges, under strong 
m agnification finely ciliate. Pores are very small, 6 - 8  per 1 mm, rounded or at 
some places also angulate rounded. Subiculum  is extrem elly th in , cottony, nearly 
im perceptible, forming a very narrow sterile m argin. The white woolly mycelium 
penetrates the fissures in the ro tten  wood.

H yphal system  is dim itic, formed by generative and skeletal hyphae. Generative 
hyphae are thin-walled, hyaline, branched, clam ped, 2 - 4  /im  wide; skeletal hyphae 
are unbranched, thick-walled, in the subiculum  often branched, 2 - 4  /im  thick; 
bo th  hyphae are inamyloid and indextrinoid, bu t KOH solution causes an inward 
thickening of the skeletal hyphal wall. The hym enium  is formed by basidia and 

|  num erous cystidioles. Basidia are broadly clavate, tetrasporic, with basal clamps,
10 -  18 x 5 -  6.5 /im . Cystidioles w ith basal clamps, slender fusiform with the 
apices som etim es sharp pointed, 8 -  18 x 4 -  5.5 /im . Spores are hyaline, sm ooth, 
thin-walled, cylindrical and slightly bent, inamyloid and indextrinoid, 4.5 -  6.5 x
1.5 -  2.2 /im . Collapsing spores are often strikingly wedge-shaped, narrowing to  one 
end.

=

I

C z e c h  m y c o l . 47  (3 ) ,  1994

190



V a m p o l a , K o t l a b a  a n d  P o u z a r : A n t r o d i a  p i n i - c u b e n s i s

w  t/  n  n  nIr ;
^  C n

l i l
F ig .  1. A n tr o d ia  p in i-cubensis  V am p o la , K o ti. e t  P o u z a r .
A) sp o re s , B ) b a s id ia , C ) cy stid io ls , D ) g e n e ra tiv e  h y p h a e , E ) sk e le ta l h y p h a e .

D el. P . V am p o la
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Locality: C uba, north  part of the province Oriente, in the Sierra de Nipe, SW  of 
M ayarí (SE of Holguin), ca 500 m alt., on a fallen trunk  of Pinus cubensis, 13. III.
1967, leg. F. K otlaba (PRM  756464, 879880).

In the genus Antrodia  s. 1., there exist several resupinate species, which are either 
m acro - or microscopically sim ilar and may be m istaken for A. pini-cubensis.

Antrodia oleracea (Davids, et Lomb.) Ryv. grows on dead wood of frondose trees, 
especially oaks (it is unknown on conifers), and differs m acroscopically by som ew hat 
thicker carpophores w ith larger pores. Substantial differences, however, are present 
in the m icrostructure. The tubu lo tram a of A. pini-cubensis is dim itic w ith abundan t 
thick-walled skeletal hyphae, whereas the tub u lo tram a of A. oleracea is m onom itic 
and skeletal hyphae can only rarely be found and solely in the subiculum . The 
shape of the spores of both  species is also different w ith those of A. pini-cubensis  
strikingly slender.

M acroscopically som ew hat sim ilar is Amyloporia sordida (Ryv. et G ilberts.)
V am pola et Pouzar. This species, however, forms perennial stratified carpophores 
of a darker colour and its skeletal hyphae wholly dissolve in a solution of KOH.

M acroscopically very sim ilar is Antrodia albobrunnea (Rom .) Ryv. bu t it differs 
microscopically by the presence of very striking brown generative hyphae in the 
subiculum .

Antrodia infirma  Renvall et Niemelá (1992), recently described from  F inland, is 
also som ew hat sim ilar. However, we have studied a specimen of th is species and it 
is obvious th a t it differs by the som ew hat larger spores and the structu re  of the 
subiculum  and tram a, where the skeletal hyphae are very rare.

In spite of the fact th a t A. pini-cubensis  has until now only been found in 
Cuba, it occurs possibly in other countries too and, besides Pinus cubensis, perhaps 
also on further hosts, especially conifers. W hen collecting and studying resupinate 
polypores from  the tropics and subtropics, Antrodia pini-cubensis should be taken 
in consideration.
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Type specimens of fungi 
held in the Herbarium of the Slovak National Museum (BRA), 

Bratislava, Slovakia

P a v e l  L iz o n

P la n t  P a th o lo g y  H e rb a r iu m , C o rn e ll U n iv e rs ity  I th a c a , N Y  14853-4203, U SA

Lizoň P. (1994): Type specimens of fungi held in the Herbarium of the Slovak National 
Museum (B R A ), Bratislava. Slovakia. -  Czech Mycol. 47: 193-198

T h e  fu n g u s ty p e  co llec tio n  h e ld  in  th e  Slovak N a tio n a l M u seu m  in  B ra tis la v a , S lovak  R e p u b lic , 
c o n ta in s  78 d e s ig n a te d  sp ec im en s.

K ey  w ords: F u n g i, ty p e  sp e c im en s, B R A .

Lizoň P. (1994): Nomenklatorické typy hub v zbierkach Slovenského národného múzea 
(B R A ), Bratislava, Slovensko. -  Czech Mycol. 47: 193-198

T y p o v á  z b ie rk a  h ú b  S lovenského  n á ro d n é h o  m ú z e a  v B ra tis la v ě , S lovenská re p u b lik a , z a h rn u je  
78 o zn ače n ý ch  po lo ž iek .

T he H erbarium  of the  Slovak N ational M useum (D epartm ent of Botany, M useum 
of N atural History) in Bratislava, Slovak Republic, was founded in 1924 and now 
includes about 70,000 specimens of fungi and myxomycetes (Lizoň 1983, Hradilek, 
Lizoň et T lusták  1992). Numerous collectors have contributed collections to  the 
fungus herbarium  and the largest one (25,000 specimens) was donated to  the 
M useum (Lizoň 1973) by Andrej Kmeť (1841-1908). His collections were studied by 
Giacom o Bresadola (1897), Domenico Saccardo (1896) and Pier A ndrea Saccardo 
(1897) in the past and by num erous mycologists in the m ost recent years. Bresadola 
also studied some of V ictor Greschik’s (1862-1946) collections th a t are m aintained 
a t BRA too. A part of the collections of Carl Kalchbrenner (1807-1886), au thor of 
m ore th an  400 new fungal taxa  (Lizoň 1993), discovered in the town of Spišská Nová 
Ves, N orth Slovakia in the 1960’s, contains 2,800 specimens of fungi. Collections 
of two other European mycologists, Johannes Andreas Báum ler (1847-1926) and 
Fridrich Hazslinszky (1818-1896), have been m aintained a t BP in B udapest and at 
SLO in Bratislava, respectively, and only a few of their specimens are to  be found 
in BRA.

It is likely th a t several duplicates of type and authentic specimens, which are not 
now designated and are not listed here, have been incorporated in BRA and could 
be chosen as neotypes.
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L IS T  O F  T Y P E  S P E C IM E N S 1)

A c e r v u s  l u s a k ia n u s  J . Moravec. Čes. Mykol. 37: 240, 1983. ISO TY PE: Zam bia 
(holotype in PRM ).

A l e u r i a  d a lh o u e n s is  K. S. T hind k  W araitch, Proc. Indian Acad. Sci. 74: 269, 
1971. ISO TY PE: India (holotype in PAN).

A n t h u r u s  m u e l l e r ia n u s  Kalchbrenner in Kalchbrenner & Cooke, G revillea 9: 
2-3. 1880. (ISO )TY PE: A ustralia.

A s c o c h y t a  c a r v i  Ondřej, Čes. Mykol.. 37: 81-82. 1983. H O LO TY PE: Czech 
Republic.

B o le tu s  edu lis  Bull.: Fr var. a r e n a r iu s  Engel, Krieglsteiner & Dermek in Engel, 
Dickcrohrlinge p. 45, tab . 6. 1983. HOLOTYPE: Slovak Republic.

B o le tu s  e r y th r o p u s  (Fr.: Fr.) Krombh. var. r u b ro p i le u s  Dermek, Fung. Rar. 
Icon. Color. 13: 10-1 1, tab . 103, 1984. HOLOTYPE: Slovak Republic.

B o le tu s  s u b a p p e n d ic u la tu s  Dermek, Lazebníček & Veselský in Dermek, Fung. 
Rar. Icon. Color. 9: 13, tab . 67, 1979. HOLOTYPE: Slovak Republic.

C h e i l y m e n ia  a s te ro p i la  J. Moravec, M ycotaxon 37: 453, 1990. H O LO TY PE and 
2 PARATYPES: Czech Republic.

C h e i l y m e n ia  a u r a n t ia c o - r u b r a  K. S. T hind k, S. C. K aushal, Indian Phytopa- 
tol. 33: 428, 1980. ISO TY PE: India (holotype in PAN).

C h e i l y m e n ia  liskee J. Moravec, Fellner & Landa in J. Moravec, M ycotaxon 36: 
170, 1989. ISO TY PE: Norway. Spitzbergen (holotype in PRM ).

C h e i l y m e n ia  m a g n ip i la  J. Moravec, Čes. Mykol. 22: 35, 1968. ISO TY PE: Czech 
Republic (holotype in PRM ).

C h e i l y m e n ia  m ic r o p i la  Svrček & J. Moravec in J. Moravec, Ces. Mykol. 22: 37, 
1968. ISO TY PE: Czech Republic (holotype in PRM ).

C h e i l y m e n ia  n o ta b i l i s p o r a  J. Moravec, Čes. Mykol. 22: 36. 1968. ISO TY PE: 
Czech Republic (holotype in PRM ).

C h e i l y m e n ia  p s e u d o h u m a r io id e s  Dissing, J. Moravec k. Sivertsen in J. Moravec, 
M ycotaxon 36: 173-177, 1989. ISO TY PE and 2 PARATYPES: D enm ark, 
G reenland {holotype in C).

C o p ro b ia  c r a s s i s t r ia ta  J . Moravec, M ycotaxon 28: 501, 1987. H O LO TY PE: 
Czech Republic.

C o p ro b ia  h y p h o p i la  J. Moravec. Čes. Mykol. 38: 150, 1984. ISO TY PE: Czech 
Republic (holotype in PRM ).

C o p ro b ia  s o r d id a  J. Moravec, Čes. Mykol. 38: 154, 1984. ISO TY PE: Czech 
Republic (holotype in PRM ).

D e ig h to n ie l la  a ln i  Ondřej, Čes. Mykol. 38: 44, 1984. ISO TY PE: Czech Republic 
(holotype in PRM ).

*) If  th e y  a re  an y  d o u b ts  “ty p e ” o f  th e  ty p e  sp e c im en  is in  p a re n th e se s .
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D i s c i n a  p a r v i s p o r a  Trigaux, Doc. Mycol. 16: 13, 1985. ISO TY PE: France 
(holotype in herb. G. Trigaux).

F i m a r i a  v irg ín e a  Svrček k  J. Moravec, Čes. Mykol. 23: 158, 1969. ISO TY PE: 
Czech Republic (holotype in PRM ).

F u s ic la d iu m  a s i a t i c u m  Ondřej, Čes. Mykol. 27: 237-238, 1973. ISO TY PE: 
Turkm enia (holotype in LE).

G a la c t in ia  m o r a v e c i i  Svrček, Čes. Mykol. 22: 90, 1968. ISO TY PE: Czech 
Republic (holotype in PRM ).

G a n o d e r m a  r e s i n a c e u m  Boud. var. m a r te l l i i  Bresadola, Fungi triden t, ser. 2e 
fase. 8-10: 31, 1892. (ISO )TY PE: Italy.

G e o p y x is  g r a n d is  K. S. T hind k  S. C. Kaushal, A cta Bot. Indica 9: 119, 1981.
ISO TY PE: Ind ia  (holotype in PAN).

G re le t ia  m a r c h ic a  D. Benkert k  J. Moravec, Mycol. Helv. 2: 88e 1986. ISO­
T Y PE : G erm any (holotype in BHU).

G re le t ia  r e t íc u lo  s p e r m a  D onadini k  Riousset in Donadini, Doc. Mycol. 16: 53,
1986. ISO TY PE: France (holotype in PC).

G y m n o s p o r a n g i u m  n id u s - a v i s  T haxter, Connecticut Agrie. Exp. Sta. Bull. 107: 
6, 1891. (ISO )TY PE: U.S.A.

H e l i c o m a  a s p e r o th e c u m  Linder, Ann. Miss. Bot. G ard. 16: 311, 1929. ISO­
TY PE : Chile.

H e lv e l la  b r a n z e z ia n a  Svrček k  J . Moravec, Čes. Mykol. 22: 87, 1968. ISO TY PE: 
Czech Republic (holotype in PRM ).

H u m a r í a  s u b r e t ic u la ta  K. S. T hind, Cash k  P. Singh, M ycologia51: 459, 1959.
ISO TY PE: Indiia (holotype in PAN).

H y g r o p h o r u s  e r u b e s c e n s  (Fr.) Fr. var. c a p re o la r iu s  Kalchbrenner, Icon, select.
Hymenomyc. Hung. 2: 35, tab . 18, 1874. (H O LO )TY PE: Slovak Republic. 

I n o c y b e  f a s t i g i a t a  (Schaeff.: Fr.) Quél. subsp. l i lo fa s t ig ia ta  S tangl k  Veselský 
in Dermek k  Veselský, Čes. Mykol. 31: 190, 1977. HOLOTYPE: Slovak Republic. 

K m e t i a  e x ig u a  Bresadola k  Saccardo in Saccardo, Syll. Fung. 16: 1158, 1902.
(ISO )TY PE: Slovak Republic.

L a m p r o s p o r a  georg ii  Svrček, Čes. Mykol. 12: 229, 1958. N EO TY PE: Slovak 
Republic (holotype in C).

L e p io ta  p e r p le x a  Knudsen, Bot. T idskr. 75: 137-138, 1981. 2 PARATYPES: 
Slovak Republic.

L e u c o s c y p h a  s u b i m m e r s a  K. S. T hind  k  S. C. Kaushal, Bot. Notis. 132:461, 
1979. ISO TY PE: India (holotype in PAN).

M a r c e l l e in a  b e n k e r t i i  J. Moravec, M ycotaxon 30: 487, 1987. HOLOTYPE: 
Czech Republic.

M a r c e l l e in a  d o n a d in i  A stier k  J. Moravec in J. Moravec, M ycotaxon 30: 490,
1987. ISO TY PE: France (holotype in PC).

L i z o ň : T y p e  s p e c im e n s  o f  f u n g i
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M e la s t i z a  f l a v id a  K. S. T hind & S. C. Kaushal, Bot. Notis. 132: 459, 1979.
ISO TY PE: India (holotype in PAN).

M u t i n u s  p a p u a s iu s  Kalchbrenner in Thiim en, Grevillea 4: 74, 1875. (lSO )TY PE: 
A ustralia.

O c to s p o r a  m o r a v e c i i  Khare, C añad. J. Bot. 54: 964. 1979. ISO TY PE: Czech 
Republic (holotype in PRM ).

O r p h a n o m y c e s  v a n k y i  Savile in Vánky, Ustilaginales, fasc. 6-10, no. 175. 1979.
SYNTYPE: Romania.

O tid e o p s is  y u n n a n e n s i s  Liu & Cao, Shanxi Univ. J ., N at. Sci. Ed. 4: 70, 1987.
ISO TY PE: People’s Republic of C hina (holotype in HMAS).

P e l t i d i u m  o o c a rd i i  Kalchbrenner, M ath. Term .-T ud. Kozlem. 2: 157-159, 1863.
(H O LO )TY PE: Slovak Republic.

P e z i z a  c r a s s ip e s  Quél. var. k i l im a n ja r e n s i s  J. Moravec, Čes. Mykol. 32: 77, 
1979. ISO TY PE: Tanzania (holotype in PRM ).

P e z i z a  k a b y l ie n s i s  J. Moravec, A garica6: 61, 1985. ISO TY PE: Algeria (holotype 
in PRM ).

P e z i z a  p o la r i s p in o s a  J. Moravec, A garica6: 59, 1985. ISO TY PE: U. K., England 
(holotype in herb. W. D. G raddon).

P o ly p o r u s  h a u s m a n i i  Fries, Hymenom. europ. p. 552, 1874. (ISO )TY PE: Italy. 
P o ly p o r u s  h y p o p o l iu s  Kalchbrenner in Cooke, Grevillea 10: 99, 1882. (ISO )T Y PE : 

A ustralia.
P o ly p o r u s  k m e t i i  Bresadola, A tti Imp. Regia Accad. Rovereto, ser. 3, 3: 70-71e 

1897. ISO TY PE: Slovak Republic.
P o r i a  a m b ig u a  Bresadola, A tti Imp. Regia Accad. Rovereto, ser. 3, 3: 84, 1897.

PARATYPE: Slovak Republic.
P o r i a  f u l v e s c e n s  Bresadola, A tti Im p. Regia Accad. Rovereto, ser. 3, 3: 81, 1897.

ISO TY PE: Slovak Republic.
P o r i a  n ig r e s c e n s  Bresadola, A tti Im p. Regia Accad. Rovereto, ser. 3, 3: 83, 1897.

ISO TY PE: Slovak Republic.
P u c c i n i a  a l t im u r i c a  Petrák, K rypt. Exsic. Mus. Palat. V indob., cent. 46. no.

4516, 1965. SYNTYPE: Afghanistan.
P u c c i n i a  astranti<£  Kalchbrenner, M ath. Term .-Tud. Kozlem. 3: 309, 1865.

(HOLO) TY PE: Slovak Republic.
P u c c i n i a  fibigiee  Petrák , K rypt. Exsic. Mus. Pala t. V indob., cent. 46, no. 4525, 

1965. SYNTYPE: Afghanistan.
P u lp a r ía  v e r r u c i s p o r r a  Donadini & Mornier in Donadini, Rev. Mycol. 40: 260, 

1976. ISO TY PE: France (holotype in herb. J. C. D onadini).
P u lv in u la  n ive o a lb a  J. Moravec, Čes. Mykol. 23: 231-232, 1969. ISO TY PE: Czech 

Republic (holotype in PRM ).
R a d u l u m  k m e t i i  Bresadola, A tti Im p. Regia Accad. Rovereto, ser. 3. 3: 102, 1897. 

ISO TY PE: Slovak Republic.
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S c u te l l i n ia  c h i a n g m a ie n s i s  T . Schumacher, O pera Bot. 101: 78, 1990. ISO­
T Y PE : T hailand  (holotype in O).

S c u te l l i n ia  f i m ic o la  J . Moravec, Čes. Mykol. 2: 39. 1968. ISO TY PE: Czech 
Republic (holotype in PRM ).

S c u te l l i n ia  f u j i a n e n s i s  Cao k  J. Moravec, Mycol. Helv. 3: 184, 1988. ISOTYPE: 
People’s Republic of C hina (holotype in HSIB).

S c u te l l i n ia  fu r c a to p i la  J. Moravec. Čes. Mykol. 37: 245, 1983. ISO TY PE: 
Zam bia (holotype in PRM ).

S c u te l l i n ia  m in u t e l l a  Svrček k  J. Moravec, Čes. Mykol. 23: 156, 1969. ISO­
T Y PE : Czech Republic (holotype in PRM ).

S c u te l l i n ia  m ir a b i l i s  Dissing k  Sivertsen, Nord. J. Bot. 3: 420, 1983. ISO TY PE: 
Norway (holotype in TRH ).

S c u te l l i n ia  p h y m a t o d e u s  S. C. Kaushal k  R. Kaushal in S. C. Kaushal, R. 
K aushal k  Rawla, Fungi Indian subcont. p. 594, 1983. ISO TY PE: India (holotype 
in PAN).

S c u te l l i n ia  p s e u d o u m b r a r u m  J. Moravec, Čes. Mykol. 25: 199, 1971. ISO TY PE: 
Bosnia k  Herzegovina (holotype in PRM ).

S o w e r b y e l la  a n g u s t i s p o r a  Cao k  J. Moravec, Mycol. Helv. 3: 136. 1988.
ISO TY PE: People’s Republic of China (holotype in HSIB).

S o w e r b y e l la  c r a s s i s c u lp tu r a ta  J. Moravec, M ycotaxon 23: 492, 1985. ISO­
T Y PE : Czech Republic (holotype in PRM ).

S o w e r b y e l la  d e n s i r e t i c u la ta  J. Moravec, M ycotaxon 23: 494, 1985. HOLO­
T Y PE : Slovak Republic.

S o w e r b y e l la  f a g ic o la  J. Moravec, Čes. Mykol. 27: 66, 1973. ISO TY PE: Czech 
Republic (holotype in PRM ).

S o w e r b y e l la  k a u s h a l i i  J. Moravec, Mycol. Helv. 2: 94, 1986. ISO TY PE: India 
(holotype in PAN).

S p o o n e r o m y c e s  h e lv e t ic u s  Breitenbach k  Kránzlin in T . Schumacher k  J. 
Moravec, Nord. J. Bot. 9: 428, 1989. ISO TY PE: Switzerland (holotype in 
NMLU).

T r á m e le s  co l l ic u lo sa  Berkeley, Lond. J . Bot. 6: 506, 1847. (ISO )TY PE: Ceylon. 
T r i c h a r in a  b is e to sa  K. S. T hind k  S. C. Kaushal, Indian J. Mycol. PI. Pathol.

9: 229. 1979. ISO TY PE: India (holotype in PAN).
TrichophrE a n arkan den sis  K. S. T hind k  S. C. Kaushal, Kavaka 7: 49, 1979.

ISO TY PE: Ind ia  (holotype in PAN).
T r ic h o p h č e a  tu m i d o s a  K. S. T hind k  S. C. Kaushal, Kavaka 7: 47. 1979.

ISO TY PE: India (holotype in PAN).
X e r o c o m u s  c h r y s e n t e r o n  (Bull.) Quél. var. ro b u s tu s  Dermek, Čas. Českoslov. 

Houb. 50: 81, fig. 27, 1973. HOLOTYPE: Slovak Republic.

L i z o ň  : T y p e  s p e c i m e n s  o p  f u n g i
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A handful of Aphyllophorales collected in Greece

F r a n t i š e k  K o t l a b a 1 a n d  J a r o s l a v  K l a n 2

’ N a  P e tř in á c h  10, 162 00 P ra h a  6, C zech  R e p u b lic  
2 N a tio n a l  L a b o ra to ry  fo r M u sh ro o m  T ox ins, I n s t i tu te  o f T oxicology a n d  F orensic  

C h e m is try , C h a rle s  U n iv ersity , N a  b o jiš t i  3, 121 08 P ra h a  2, C zech  R e p u b lic

Kotlaba F. and Klán J. (1994): A handful of Aphyllophorales collected in Greece. -  Czech 
Mycol. 47: 199-206

26 sp ec ies  o f  A p h y llo p h o ra le s  co llec ted  by  th e  a u th o rs  in  G reece , so m e new  fo r t h a t  co u n try , 
a re  l is te d  w ith  r a re  o r  less a b u n d a n t  fun g i re p re se n te d  b y  In o n o tu s  rick ii, P e re n n ip o r ia  te n u is , 
P o ro th e le u m  f im b r ia tu m  a n d  V u illem in ia  co ry li. Som e o f co m m o n  species w ere a lso  fo u n d  on  
u n u su a l  h o s ts , a s  e .g . B je rk a n d e ra  a d u s ta  a n d  T ra m e te s  v ersico lo r o n  A cac ia  re tin o d e s , L aetipo rus 
su lp h u re u s  o n  E u c a ly p tu s  c a m a ld u len s is  a n d  R a d u lo m y ces con fluens o n  A n ag y ris  foetida. T h e  
r a th e r  r a re  P e re n n ip o r ia  te n u is  was fo u n d  o n  B o u g a in v illea  g la b ra , P h lo m is  f ru tic o s a  a n d  o n  V itis  
v in ife ra , w h ereas  V u illem m ia  co ry li o n  C a rp in u s  o rien ta lis . F or m a jo r  p a r t  o f th ese  fun g i re p re se n t 
n ew  re c o rd s  o f  h o sts .

K ey  w ords: A p h y llo p h o ra le s , h o s t  p la n ts , G reece

Kotlaba F. a Klán J.: Přehršle nelupenatých hub sbíraných v Řecku. -  Czech Mycol. 47: 
199-206

Je  u v e d e n o  26 d ru h ů  n e lu p e n a tý c h  h u b , k te ré  sb íra li a u to ř i  v Ř ecku , p řičem ž  n ě k te ré  z n ic h  
js o u  nové p ro  tu to  zem i. V zácn é  n e b o  m én ě  h o jn é  d ru h y  p ře d s ta v u jí  In o n o tu s  rick ii, P e re n n ip o r ia  
te n u is , P o ro th e le u m  f im b ria tu m  a  V u illem in ia  cory li. N ěk te ré  z b ěžn ý ch  d ru h ů  by ly  n a lezen y  n a  
n e o b y č e jn ý c h  h o s tite líc h , ja k o  n a p ř .  B je rk a n d e ra  a d u s ta  a  T ra m e te s  versico lo r n a  A cac ia  r e tin o d e s , 
L ae tip o ru s su lp h u re u s  n a  E u c a ly p tu s  cam a ld u le n s is  a  R ad u lo m y ce s con fluens n a  A n ag y ris  foetida. 
V z á c n ě jš í P e re n n ip o r ia  te n u is  b y la  s b írá n a  n a  B o u g a in v illea  g la b ra , P h lo m is  f ru tic o s a  a  V itis  
v in ife ra , z a t ím c o  V u illem in ia  co ry li n a  C a rp in u s  o rien ta lis . P ro  v ě tš in u  tě c h to  h u b  p ře d s ta v u jí  
no v é  h o s tite le .

Due to the brevity of the touristic trips (J. K. 7. -  23. 7. 1975, F. K. 31. 5. -  6. 6.
1993) only a few species were collected w ith fungi belonging to  the Aphyllophorales 
published here. Some are new for the Greek my coflora, the others are less rare 
or even abundan t, bu t some of them  were found on quite unusual host trees or 
shrubs, which are not recorded in the literature. All species listed in the paper 
are represented by specimens in the herbaria of the Mycological D epartm ent of 
the N ational M useum in Prague (PR M ). For the identification or revision of some 
species, we are thankful to  Dr. Z. Pouzar, Head of the D epartm ent. Our names 
are abbreviate to  the initiales F. K. and J. K. whilst the small nuber of collected 
species are arranged alphabetically  (not system atically). The bibliographic work of 
Pantidou  (1973) is relied upon for the older mycological literature.
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Bjerkandera adusta (W illd.: Fr.) P. Karst.
N áfp lio  (N a u p lio n ).in  th e  e a s te rn  p a r t  o f  th e  P e lo p o n n ese  P e n in su la  (P e lo p o n eso s), c .15  m  a l t . ,  

in  th e  to w n  p a rk  in  a  w o u n d ed  liv ing  t r u n k  o n  A cacia  re t inodes,  2. V I. 1993, leg . e t  d e t .  F .K . 
(P R M  878595).

A common polypore in m ost European countries on various hosts recorded here 
for the uncommon host tree and once previously reported  from  Greece by Pantidou 
(1973) as well as by M inter (1988).

Dichomitus campestris (Quél.) Domaň. et Orlic
V ic in ity  o f T se p é lo b o n , N o f  Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ra n g e , c. 1000 m  a l t . ,  

o n  a  d e a d  Quercus  sp . b ra n c h , 9. V II. 1975, leg. e t d e t .  J . K . (P R M  879509).

A ra ther rare polypore occurring in many European countries, bu t m ostly in
w arm er areas. In Greece, it is cited by Plank (1980) solely from  Crete and by
M inter (1988) from  M eteora and M t. Olympos (O lym pus).

Ganoderma adspersum (S. Schulz.) Donk Photo  1
L ito c h o rio n  u n d e r  M t. O ly m p o s (O ly m p u s), c. 240 m  a l t . ,  o n  th e  liv in g  t r u n k  of M o r u s  alba, 

20. V II. 1975, leg . J .K .,  d e t .  Z . P o u z a r  (P R M  874171); N áfp lio  (N au p lio n ) in  th e  e a s te rn  p a r t  o f 
th e  P e lo p o n n ese  P e n in su la , c. 15 m  a l t . ,  in  th e  to w n  p a rk  o n  a  s tu m p  of L ig u s tr u m  luc idum  ?, 2.
V I. 1993, leg . e t  d e t .  F . K . (P R M  878596).

In southern and western Europe a ra ther abundant parasitic synanthropic fungus,
harm ful to  trees and shrubs (especially of foreign origin). If the arboraceous
Ligustrum lucidum was, on the basis of a stum p, correctly identified, this will be
a previously unknown host for Ganoderma adspersum. P antidou (1973) cites it as
G. australe on Abies cephalonica as well as D iam andis et M inter (1981).

Ganoderma lucidum (Leyss.: Fr.) P. K arst.
O lim b ia  (O ly m p ia )  n e a r  P irg o s  (P y rg o )  in  th e  w es te rn  p a r t  o f th e  P e lo p o n n ese  P e n in su la , c. 

90 m  a l t . ,  o n  th e  b a se  o f a  liv ing  t r u n k  of P opu lus  nigra, 5. V I. 1993, leg . J . K o šťá l, d e t .  F . K . 
(P R M  878616).

In Greece, evidently ra ther common, as reporetd by P antidou (1973), according 
to  literature , on several hosts but not on Populus nigra.

Ganoderma resinaceum Boud. in Pat.
In  a  d ry  creek  b e d  (a  t r ib u ta r y  o f th e  r iv e r  A lpheios) N E  of th e  v illage K a rk a lo u , a b o u t  40 k m  

N W  of T rip o li (T rip o lis )  in  th e  c e n tre  o f th e  P e lo p o n n ese  P e n in su la , c. 800 m  a l t . ,  o n  a  Sal ix  sp .

In Greece probably a rare species as Pantidou (1973) cites it from only a single 
lite ra tu re  source (as Ganoderma lucidum  var. resinaceum).

Gloeophyllum abietinum (Bull.: Fr.) P. Karst.
H y d ra  ( Id ra ) , a n  is la n d  ly in g  N E  of th e  P e lo p o n n ese  P e n in su la , c e m e te ry  ab o v e  th e  sm a ll to w n  

H y d ra , c. 300 m  a l t . ,  o n  a  r o t te n  s tu m p  of Cupressus se m perv irens ,  1. V II. 1993, leg . L . e t  F . K ., 
d e t .  F . K . (P R M  878613).
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In Greece, and elsewhere in M editerranean, not rare polypore and growing rather 
often also on cypress (see Pantidou 1973, Plank 1980). It is considered by Plank 
(1980: 251) as a boreal species but this is not correct.

Hapalopilus rutilans (Pers.: Fr.) P. Karst.
V ic in ity  o f  T se p é lo b o n , N o f  Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ran g e , c. 1000 m  a l t . ,  

o n  a  d e a d  Quercus  sp . b ra n c h , 9. V II. 1975, leg. e t d e t .  J . K . (P R M  879520).

In Greece, a perhaps less abundant polypore. Pantidou (1973) does not report
it from  this country bu t D iam andis et M inter (1980) and M inter (1988) report it
from  Greece. In m ost European countries it is a common species.

Hymenochaete rubiginosa (Dicks.: Fr.) Lev.
V ic in ity  o f T se p é lo b o n , N of Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ran g e , c. 1000 m  a l t . ,  

o n  th e  b a se  o f a  d e a d  Q uercus  sp . b ra n c h , 9. VII .  1975, leg . e t  d e t . J . K . (P R M  879505).

Pantidou (1973) does not m ention this species from Greece although it is present
in m ost European countries (it occurs especially in warmer areas on stum ps or
fallen trunks of oaks).

Hyphodontia quercina (Pers.: Fr.) J. Erikss.
V ic in ity  o f T se p é lo b o n , N of Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ra n g e , c. 1000 m  a lt . ,  

o n  th e  b a se  o f a  d e a d  Q uercus  sp . b ra n c h , 9. V II. 1975, leg . J . K ., d e t . 4. 11. 1993 Z. P o u z a r  
(P R M  879506).

R ather common hydnoid corticium  in m ost European countries, bu t from Greece 
(M t. Ossa, Panagios M onaster) recorded only by M inter (1988).

Inonotus rickii (P at.) Reid
I rá k lio n  (E ra c lio n ), C re te , c. 15 m  a l t . ,  in  a  to w n  p a rk  on  th e  liv ing  t r u n k  of S a m b u c u s  nigra, 

14. V II. 1975, leg . J . K ., d e t .  6. 9. 1993. K . e t Z. P o u z a r  (P R M  878625).

T he m ost rare find in Greece (fourth locality in Europe) and for the first tim e
on Sambucus nigra (see K otlaba et Pouzar 1993).

Inonotus tamaricis (P a t.) R. Maire Photo  2
A g ia  T riá s , a  s p a  25 k m  o f T h essa lo n ik i (S a lo n ic a ), N G reece , c. 5 m  a l t . ,  on  th e  t r u n k  of 

a  liv in g  T a m a r ix  sp ., 7. V II. 1975, leg . e t  d e t .  J .  K . (P R M  756258); S p é tse s  (S p e tsa i) , a n  is la n d  
ly in g  S E  o f  th e  P e lo p o n ese  P e n in su la , ca  3 m  a l t . ,  o n  a n  e m b a n k m e n t o f  th e  sm a ll to w n  S p é tse s 
o n  a  liv in g  t r u n k  o f T a m a r ix  gallica, 1. V I. 1993, leg. e t d e t. F . K . (P R M  878603).

T his parasitic  polypore, w ith a granular core in the carpophore, is restricted 
to  species of the genus Tamarix  growing on the sea-coast (not on tam arisks 
p lanted  inland). Uncommon in Greece, where it is known from only a few localities 
(see Pantidou 1973, P lank 1980, Klán 1978 -  w ith a d istribution  m ap for the 
M editerranean).

K o t l a b a  a n d  K l a n : A  h a n d f u l  o f  A p h y l l o p h o r a l e s
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Laetiphorus sulphureus (Bull.: Fr.) Murill

N áfp lio  (N au p lio n ) in  th e  e a s te rn  p a r t  o f  th e  P e lo p o n n ese  P e n in su la , c. 15 m  a l t . ,  in  f ro n t  o f 
th e  b a rra c k s , o n  th e  t r u n k  o f a  liv ing  Euca lyp tus  cam aldu lens is ,  2. V I. 1993, leg . e t  d e t .  F .K . 
(P R M  878601).

A common polypore known on m any host trees in Greece (see P antidou  1973) as 
well as elsewhere, bu t so far in Europe m ost probably not on Eucalyptus.

Perenniporia tenuis (Schw.) Ryv. Photo  3

In  T ólo  (T o lo n ), a  sm a ll to w n  n e a r  N áfp lion  (N au p lio n ) in  th e  e a s te rn  p a r t  o f  th e  P e lo p o n n ese  
P e n in su la , c. 30 m  a l t . ,  o n  a  d e a d  b ra n c h  o f Vitis  vinifera  in  th e  y a rd  o f a  h o u se , 31. V . 1993, leg. 
e t  d e t .  F . K . (P R M  878618), in  th e  sa m e  to w n  o n  a  th in  d e a d  t r u n k  o f th e  lia n ia n  Bougainv il lea  
glabra o n  a  h o u se  w all, 4. V I. 1993, leg . e t d e t .  F . K . (P R M  878594); H y d ra  ( Id ra ) , a n  is la n d  ly in g  
S E  o f th e  P e lo p o n n ese  P e n in su la , b e n e a th  th e  c e m e n ta ry  ab o v e  th e  sm a ll to w n  H y d ra , c. 120 m  
a l t . ,  o n  th e  b a se  o f a  d e a d  P hlom is  fru t icosa ,  1. V I. 1993, leg . e t  d e t .  F . K . (P R M 8 7 8 6 1 1 ).

A less abundant polypore, not found to be published from  Greece although it
is not absent in warm er areas of many European countries. The Greek collections
were on three very interesting hosts, which have not been previously reported for
th is polypore in the  literature.

Phellinus ferruginosus (Schrad.: Fr.) Pat.

V ic in ity  o f T se p é lo b o n , N of Io n á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ra n g e , c. 1000 m  a l t . ,  
o n  a  d e a d  Quercus  sp . t ru n k , 9. V II. 1975, leg. e t  d e t . J . K . (P R M  879507, 879522).

I t is ra ther common in the warmer parts of m ost European countries bu t,
surprisingly, not previoussly reported from Greece; probably new for the Greek
mycoflora.

Phellinus pini (Brot.: Fr.) A. Ames

O lim b ia  (O ly m p ia )  n e a r  P irg o s  (P y rg o ) in  w es te rn  p a r t  o f th e  P e lo p o n n ese  P e n in su la , c. 90 
m  a lt . ,o n  th e  t r u n k  of a  liv in g  P in u s  halepensis ,  12. V II. 1975, leg. e t  d e t .  J . K .(P R M  879530), 
w ith  th e  sa m e  lo c a lity  a n d  h o s t , 5. V I. 1993, leg. J . K ošťá l, d e t . F . K . (P R M  878602); A sclep io n  
n e a r  E p id a v ro s  (E p id a u ru s )  in  th e  n o r th -e a s te rn  p a r t  o f th e  P e lo p o n n ese  p e n in su la , c. 90 m  a l t . ,  
o n  th e  t r u n k  o f a  liv ing  P in u s  halepensis,  3. V I. 1993, leg . e t  d e t . F . K . (P R M  878610); A th in a i 
(A th e n s ) , S E  G reece , in  th e  p a rk  a t  th e  fo o t o f A cro p o lis , c. 120 m  a l t . ,  o n  th e  t r u n k  o f  liv in g  
P in u s  halepensis,  6. V I. 1993, leg . e t  d e t .  F . K . (P R M  878590).

In Greece (see Pantidou 1973) and elsewhere in the M editerranean, a common
and, a t the sam e tim e, a rem arkable parasite fungus of the M editerranean Allepo
Pine. In central and northern Europe it parasitizes m ostly Pinus sylvestris  and P.
rotundata (= P. uliginosa).

Phellinus punctatus (P. K arst.) P ilá t

A bove th e  sm a ll to w n  Toló (T o lo n ), n e a r  N áfp lio  (N au p lio n ) in  th e  e a s te rn  p a r t  o f  th e  
P e lo p o n n ese  P e n in su la , c. 50 m  a l t . ,  o n  th e  b ase  o f a  liv in g  Olea europ&a, 4. V I. 1993, leg. 
F . K ., d e t .  F . K . e t  Z. P o u z a r  (P R M  878608).
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This fungus (ra ther common in m ost European countries) seems to  be not so 
abundan t in Greece as it is cited from this country only by Plank (1980) from 
R hodos'on Ulmus sp. a t 700 m a lt., and from Crete on olive-tree; in this collection, 
P lank found the typical hym enial setae, so th a t it was evidently the M editerranean 
species Phellinus pseudopunctatus David, D equatre et Fiasson 1982, which was at 
th a t tim e (1980) not yet described.

Phellinus tuberculosus (Baum g.) Niemelá

O n  slopes o f M t. O ly m p o s (O ly m p u s) n e a r  K a te r in i (K a th e r in e )  in  N G reece , c. 1000 m  a l t . ,  on  
P r u n u s  d o m es t ica  su b sp . insi t i t :a ,  23. V II. 1975, leg. e t  d e t .  J .  K . (PR M 8 7 9 5 1 7 ); H y d ra  ( íd ra ) ,  
a n  is la n d  ly in g  S E  o f  th e  P e lo p o n n ese  P e n in su la , in  th e  cem e te ry  abo v e  th e  sm a ll to w n  H y d ra , 
c. 130 m  a l t . ,  o n  th e  t r u n k  of liv in g  A m y g d a lu s  co m m u n is ,  1. V I. 1993, leg. e t  d e t .  F . K . (P R M  
878619); S p é tse s  (S p e tsa i) , a n  is la n d  ly in g  S E  of th e  P e lo p o n n ese  P e n in su la , in  th e  sm a ll to w n  
S p é tse s , c. 12 m  a l t . ,  o n  th e  t r u n k  o f a  liv ing  P r u n u s  dom es t ica  su b sp . italica,  1. V I. 1993, leg. 
e t  d e t .  F . K . (fie ld  n o te -b o o k ); M y k én a i (M ykens) N of N áfp lio  (N au p lio n ) in  th e  e a s te rn  p a r t  of 
th e  P e lo p o n n e se  P e n in su la , c. 140 m  a l t . ,  a t  th e  p a rk in g -p la c e  b e n e a th  th e  ru in s , o n  th e  t r u n k  of 
a  d e a d  A m y g d a lu s  c o m m u n is ,  3. V I. 1993, leg . e t  d e t .  F . K . (P R M  878623).

A very common species which is known in the older literature  as Phellinus po- 
maceus  or P. igniarius subsp. pomaceus. It parasitizes especially various cultivated 
stone-fruit trees, in the M editerranean chiefly almond-trees; in Greece, it is very 
abundan t (see P antidou 1973) as well as in m ost other European countries.

Polyporus arcularius (Batsch): Fr.

V ic in ity  o f T se p é lo b o n , N of Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ran g e , c. 1000 m  a lt . ,  
on  a  d e a d  Quercus  sp . b ra n c h , 9. V II. 1975, leg. e t d e t .  J . K . (P R M  879512).

In all w arm er parts of Europe and also in Greece (see Pantidou 1973), a not rare 
polypore.

Polyporus varius (Pers.): Fr.

O n  slopes o f M t. O ly m p o s (O ly m p u s) n e a r  K a te r in i (K a th e r in é ) , N G reece , c. 1800 m  a l t . ,  o n  
a  fa lle n  b ra n c h  of Fagus sylvatica,  22. V II. 1975 (P R M  879532), a n d  o n  w ood  of th e  sa m e  tre e , 
23. V II. 1975 (P R M  879510), leg . e t d e t .  J . K.

Not only in m any European countries bu t surely also in Greece not missing 
polypore in spite of the fact th a t it is not mentioned in the literature  from  this 
country (perhaps new for the Greek my coflora).

Porotheleum fimbriatum (Pers.) Fr. Photo  4

O n  slo p e s o f  M t. O ly m p o s (O ly m p u s) n e a r  K a te r in i (K a th e r in é ) , N G reece , c. 1400 m  a l t . ,  o n  
a  fa llen  b ra n c h  of Fagus sy lvatica,  2. V II. 1975, leg. J .  K ., d e t . 7. 10. 1993 F . K . e t  Z. P o u z a r  
(P R M 8 7 9 5 0 2 ).

An interesting, not abundan t resupinate fungus which is usually classified in the 
family Cyphellaceas or even Polyporaceae (it resembles pore fungus), bu t evidently
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belongs to  the independent family Porotheleaceae M urrill 1916. A new species for the 
Greek mycoflora. Poroiheleum fimbriatum  is known from  m any European countries 
such as A ustria, Czechoslovakia (Czech as well as Slovak Republic), France, G er­
many, G reat B ritain , Luxembourg, Portugal, Russia, Sweden, Switzerland (Cooke 
1975) bu t also from  Estonia, Italy, Norway, Poland, Ukraine etc.; it is m ost common 
in the C arpath ians. In the literature it is known also as Stromatoscypha fimbriaium  
(Pers.: Fr.) Donk; the correct nam e, however, is Porotheleum fimbriatum.  Donk 
(1959) gave reasons for correctness (a t th a t tim e) of the nam e Stromatoscypha, 
bu t the nom enclatural starting  point of mycological literature  was changed in 1981 
from 1821 to  1753. Porotheleum  Fr. 1818 now has priority against the lichen genus 
Porothelium  Eschw. 1824 ( and so of course also Stromatoscypha Donk 1951).

Radulomyces confluens (Fr.: Fr.) Christ.

O n  R o m v i (R ó m d i), a  sm a ll is la n d  ly in g  S E  of th e  sm a ll to w n  T ólo  (T o lon ) n e a r  N áfp lio  
(N au p lio n ) in  th e  e a s te rn  p a r t  o f th e  P e lo p o n n ese  P e n in su la , c. 20 m  a l t . ,  o n  a  d e a d  b r a n c h  o f 
A n a g y r i s  foetida,  4. V I. 1993, leg . F . K ., d e t .  Z. P o u z a r  (P R M  878624).

A ra ther common corticoid fungus in Europe (especially in warmer areas) which,
however, was reported only once from Greece (M inter 1988). The M editerranean
shrub Anagyris foetida (Fabaceae) evidently represents a new host for this fungus.

Schizophyllum commune Fr.: Fr.

O lim b ia  (O ly m p ia )  n e a r  P irg o s  (P y rg o s)  in  th e  w es te rn  p a r t  o f th e  P e lo p o n n ese  P e n in su la , c.
90 m  a l t . ,  o n  th e  b a rk  o f a  liv in g  t r u n k  of Popu lus  alba, 5. V I. 1993, leg . J . K ošťá l, d e t .  F . K.
(P R M  878588).

A common fungus growing on a num ber of hosts, also in Greece (see Pantidou 
1973, M inter 1988).

Stereum hirsutum (W illd.: Fr.) Pers.

V ic in ity  o f T se p é lo b o n , N o f Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ra n g e , c. 1000 m  a l t . ,  
o n  a  d e a d  b r a n c h  of Quercus f ra ine t to ,  9. V II. 1975, leg . e t d e t .  J . K . (P R M  879513); N áfp lio  
(N a u p lio n )  in  th e  e a s te rn  p a r t  o f th e  P e lo p o n n ese  P e n in su la , c. 15 m  a l t . ,  in  th e  to w n  p a rk  on 
a  s tu m p  of L ig u s t r u m  luc idum  ? , 2. V I. 1993, leg . e t  d e t .  F . K . (P R M  878599).

A common fungus on m any broadleaved trees and shrubs in Europe, also in
Greece (see Pantidou 1973, M inter 1988).

Trametes unicolor (Bull.: Fr.) P ilát
Slopes o f M t. O ly m p o s (O ly m p u s) n e a r  K a te r in i (K a th e r in e ) , N G reece , c. 1000 m  a l t . ,  on  

a  d e a d  b ra n c h  o f  Fagus sy lvatica,  22. V II. 1975, leg . J . K ., d e t . 7. 10. 1993 F . K . e t  Z. P o u z a r  
(P R M  879519).

In m ost European countries, a ra ther common polypore; in Greece, however, it 
is perhaps uncom m on (see Pantidou 1973, M inter 1988).
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F ig .  1 G a n o d e r m a  adspersum .  N áfp lio  (N a u ­
p lio n ), S G reece , o n  a  s tu m p  of L ig u s tr u m  
luc idum ? ,  2. V I. 1993.
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Trametes versicolor (L.: Fr.) P ilá t

V ic in ity  o f  T se p é lo b o n , N of Io á n n in a , N W  p a r t  o f th e  P in d o s  m o u n ta in  ra n g e , c. 1000 m  a l t . ,  
o n  a  d e a d  Q uercus  sp . b ra n c h , 9. V II. 1975, leg . J . K ., d e t .  7. 10. 1993 F . K. e t  Z. P o u z a r  (P R M  
879508); N áfp lio  (N au p lio n ) in  th e  e a s te rn  p a r t  o f th e  P e lo p o n n ese  P e n in su la , c. 15 m  a l t . ,  in  
a  to w n  p a rk  on  th e  w o u n d ed  t r u n k  of a  liv in g  A cacia  reiinod.es, 2. V I. 1993, leg. e t  d e t .  F . K . 
(P R M  878615).

A quite common polypore which, in the case of Acacia reiinodes, grew on an 
uncom m on host.

Vuilleminia coryli Boid., Lanq. et Gilles

V ic in ity  o f  T se p é lo b o n , N of Io á n n in a , N W  p a r t  o f  th e  P in d o s  m o u n ta in  ra n g e , c. 1000 m  a l t . ,  
o n  a  d e a d  b ra n c h  o f C arp inus  orientalis ,  9. V II. 1975, leg . J . K ., d e t . 7. 10. 1993 F . K . e t  Z. 
P o u z a r  (P R M  879514).

A ra ther rare species of corticoid fungi, new for the mycoflora of Greece. Its 
geographical d istribution  is not known because it was not described until 1989. 
For the  tim e being it is safely known from France (Boidin et al. 1983), the Czech 
and Slovak Republics (K otlaba et Pouzar) 1993), Sweden, Finland, Estonia and 
L atv ia  (K o tiran ta  et Saarenoksa 1993) bu t it surely occurs also in other European 
countries. Its m ost common host is Corylus avellana and till now it has been 
published only twice on Acer campestre. The find of Vuilleminia coryli in Greece 
on Carpinus orienialis is the first known on this host tree.
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Book review

N A R R E N S C H W A M M E . P sy c h o tro p e  P ilze  in  E u ro p a .
H e ra u sfo rd e ru n g  a n  F o rsch u n g  u n d  W e rtsy s te m . B y JO C H E N  G A R T Z .
E d itio n s  H euw inkel, Schw eiz, 1993. 136 pages , 78 i l lu s tra tio n s , S fr. 87.

Jo c h e n  G a r tz ,  b o rn  in  1953, is a  c h em is t a n d  m yco lo g ist in  L eipzig  (G e rm a n y )  a n d  h a s  now  
p u b lish e d  a  va lu ab le  m u lti-d isc ip lin a ry  b o o k  p s ilo cy b in -co n ta in in g  m u sh ro o m s.

T h e  t i t le  “N a rre n sch w am m e” (fools m u sh ro o m s) is a n  o ld  G e rm a n  n a m e  fo r p sy c h o a c tiv e  
m u sh ro m s a n d  te s tify in g  to  a n  a n c ie n t fa m ilia r ity  w ith  th is  fa sc in a tin g  m u sh ro o m s in  th e  G e rm a n  
sp e a k in g  w orld  a n d  e lsew here  in  E u ro p e . A b o u t 20 years  ago  h e  b e g u n  h is  s tu d y  a b o u t  in d o lic  
d e riv a tiv es  in  h ig h e r  fung i (A g arica les).

In  h is b o o k  he  in c lu d e d  th e  re su lts  o f m a n y  field  tr ip s , iso la tio n  o f v ario u s m y ce lia  o f p s ilo c y b ia n  
sp ec ies  a n d  c u ltiv a tio n  o f  m a n y  m u sh ro o m s as well as in n u m e ra b le  a n a ly s is  w ith  th e  m o s t m o d e rn  
a n a ly tic a l  tech n iq u es . In  “N arre n sch w am m e” y o u  ca n  a lso  fin d  m a n y  w ell w r it te n  se lf  e x p e r im e n ts  
o f  so m e sc ie n tis ts  w ith  th e  m u sh ro o m s. So th e  r e a d e r  w ill g e t a  w hole view  in to  th e  s tra n g e  w orld  
o f th e  “m ag ic  m u sh ro o m s” . A m a in  w ish  o f th e  a u th o r  is t h a t  p sy c h o tro p ic  a lk a lo id s o f  th e  
m u sh ro o m s will f in d  th e ir  w ay in to  p sy c h ia try  a n d  p sy c h o th e ra p y  ag a in .

T h e  te x t  is well leg ib le  a n d  th e  p ic tu re s  a re  in  b la c k  a n d  w h ite  o r  co lo u red . M o st m u sh ro o m  
p ic tu re s  a re  g o o d  co lo u r p la te s  ( t ip p e d - in )  a n d  th e  c u ltiv a te d  f ru it  b o d ie s  h a v e  a  g re e n , r e d  
o r  b la c k  b ack g ro u m d . T h e  re p ro d u c tio n  a f  th e  slides w ith  re d  b a c k g ro u n d  c au ses  a  so m e w h a t 
u n n a tu r a l  a p p e a ra n c e .

T h e re  a re  te n  c h a p te r  in  th e  b o o k . In  th e  firs t c h a p te r  th e  a u th o r  e x p la in s  w hy he  w ro te  h is  
b o o k . T h e n  h e  su rv ey in g  h is  te r r i to y  b riefly  in c lu d in g  so m e o ld  h is to r ic a l sig n s o f th e  know ledge 
of su c h  m u sh ro o m s ev en  in  E u ro p e  in  a  second  c h a p te r .

A fte r  th is  G a r tz  com m ences w ith  a  c h a p te r  o n  a ll im p o r ta n t  p sy c h o tro p ic  m u sh ro o m s of 
E u ro p e  w ith  Psilocybe sem ilancea ta ,  Psilocybe cyanescens ,  P anaeo lus  subbalteatus, Inocybe  
aerug inascens ,  G ym n o p i lu s  purpura tus ,  Conocybe cyanopus  a n d  P lu ieu s  sa licinus .  T h e re  a re  
g o o d  co lo u r p la te s  o f a ll e x c e p t C. cyanopus  w hich  is very  ra re  b u t  h e  in c lu d es  a  p h o to  o f c u lt iv a te d  
sc le ro tiu m  of th is  species. F o r th e  f irs t t im e  in  l i te ra tu re  th e re  is  a  c o m p a riso n  of th e s e  sp e c ie s  in  
th e  fields o f o ccu ren ce , d is tr ib u tio n , s u b s tra tu m , freq u en cy  a n d  fru it in g  t im e  as well as in  th e ir  
c o n te n t o f a lkalo ids p s ilo cy b in , p silo c in , b a e o c y s tin  a n d  o th e r  m e ta b o lite s . In  a  sh o r t  c h a p te r  
th e  a u th o r  m e n tio n s  som e d a n g e ro u s  p o ss ib ilitie s  o f co n fu sio n  of p s ilo c y b ia n  species w ith  d ead ly  
m u sh ro o m s of th e  g e n e ra  G alerina  a n d  Inocybe.  Som e fa ta litie s  o f su c h  m e c h a n ism  o c c u rre d  in  
th e  U SA . A n o th e r  sh o r t  c h a p te r  d escrib es a n  im p o r ta n t  fe a tu re  o f th e  p s ilo c y b ia n  m u sh ro o m s: 
th e  b lu e in g  of m y ce lia  a n d  f ru it  b o d ie s  in  m a n y  species.

In  th e  s ix th  c h a p te r  th e re  is a  ex ten siv e  d e sc rip tio n  o f som e p r in c ip a l c u ltiv a tio n  p a ra m e te r s  o f 
sa p ro p h y tic  species in  g en e ra l fo llow ing b y  th e  re su lts  o f  th e  c u ltiv a tio n  o f  th e  “m ag ic  m u sh ro o m s” 
in  M exico . N ew  a n d  im p o r ta n t  re su lts  a re  th e  d e sc rip tio n  of th e  c u ltiv a tio n  o f  E u ro p e a n  sp e c ie s  like 
Psilocybe sem ilancea ta  a n d  G ym n o p i lu s  purpura tus  a n d  th e  fin d in g  th a t  co m p le te  r e p ro d u c tio n  
b a r r ie r s  hav e  b e e n  fo u n d  b e tw e e n  s t r a in s  o f co llec tio n s o f Psilocybe bohem ica  a n d  Psilocybe  
c ya n escen s  (U SA ) w h ich  d id  n o t  fo rm  d ik ary o n s (In  c o n tra s t  to  th e  co m p a riso n  of K rie g ls te in e r  
w ho u se d  on ly  m icro sco p ic  fe a tu re s ) . I t  seem s c lea rly  t h a t  th e  co llec tio n s fro m  E u ro p e  a n d  A m e ric a  
a re  a u to n o m o u s  species w ith  a  s im ila r  h a b i ta t  as w ood  ch ip s a n d  h u m u s sh a rin g  b u t  a  d iffe ren t 
g en e tic  h e rita g e .

In  th e  la rg e  se v e n th  c h a p te r  (p ag es 83-114) G a r tz  w rites  a b o u t th e  o ccu ren ce  o f  p sy c h o tro p ic  
m u sh ro o m s in  N o r th , M id d le  a n d  S o u th  A m erica , A sia , A u s tra l ia , A frica , H aw aii, E u ro p e  a n d  
so m e o cean ic  is la n d s . I t  is a d m ira b le  how  m an y  fa c ts  he  h a s  fo u n d  in  re la t io n  to  o ld  a n d  re c e n t 
in to x ic a tio n s  fro m  a ll over th e  w orld .

B o th  follow ing c h a p te rs  a re  sp ec ia lly  im p o r ta n t  fo r p eo p le  w ho w ork  in  m ed ic in e  a n d  p a r t ic u la ry  
in  p sy c h ia try . T h e  a lk a lo id s o f th e se  m u sh ro o m s a re  on ly  m in o r  to x ic  b u t  h av e  a  s tro n g  
p sy c h o a c tiv ity  ev en  in  a m o u n ts  o f a  few m illig ram s.

In  th e  la s t  c h a p te r  G a r tz  b e m o a n s  th e  legal re s tr ic tio n s  w hich  h av e  c losed  th e  d o o r  fo r u s in g  th is  
p ro m is in g  a id  to  p sy c h o th e ra p y  a n d  exp resses th e  h o p e  fo r rec lassify  th e se  d ru g s  as e x p e r im e n ta l 
m ed ic in es like in  th e  e a rly  s ix ties . W e a lso  n e e d  m o re  know ledge o f  d is tr ib u tio n , ta x o n o m y  a n d  
se c o n d a ry  m e ta b o li te s  o f h a llu c in o g en ic  species in  E u ro p e  a n d  even  in  th e  w orld.

T h e re  a re  224 re fe rences in  th is  b o o k  fro m  th e  field  o f m ed ic in e  u p  to  p u re  m y co log ica l l i te ra tu re .
G a r tz  th in k s  t h a t  on ly  by  re o p e n in g  th e  d o o rs  to  th o ro u g h  re se a rc h  o f  th e se  su b s ta n c e s  ca n  

we g u a ra n te e  t h a t  th e  m u sh ro o m s w h a t th e  G e rm a n s  ca ll th e  “fools m u sh ro o m s” d o n ’t e n d  u p  
m a k in g  fools o f us all.

I sh a re  h is  confidence.

M a r ta  S em erdzieva
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Trametites eocenicus, a new fossil polypore from the Bohemian 
Eocene

E r w i n  K n o b l o c h 1 a n d  F r a n t i š e k  K o t l a b a 2

'C z e c h  G eo log ica l Survey , K lá ro v  1 3 1 /1 , 118 21 P ra h a  1, C zech R e p u b lic  
2N a  P e tř in á c h  10, 162 00 P ra h a  6, C zech R e p u b lic

Knobloch E. and Kotlaba F. (1994): Trametites eocenicus, a new fossil polypore from the 
Bohemian Eocene. -  Czech Mycol. 47: 207-214

T ra m e ti te s  eo cen icu s K n o b lo c h  e t  K o tl. (P o lyporaceae) f ro m  R a d v an o v , th e  S ta ré  Sedlo 
F o rm a tio n  (L ow er T e rtia ry , U p p e r  E o cen e) in  W  B o h e m ia  (C zech  R e p u b lic )  is d esc rib ed . T h is  
fossil lig n ico lo u s p o ly p o re  grew  m o st p ro b a b ly  in  a  su b tro p ic a l fo re s t fo rm e d  of b ro ad -lea v ed  
ev e rg reen  a n g io sp e rm o u s  p la n ts .

K ey  w ords: T ra m e ti te s  eocen icus, fossil p o ly p o re , U p p e r  E ocene, B o h em ia , C zech R e p u b lic .

Knobloch E. a Kotlaba F. (1994): Trametites eocenicus, nový fosilní choroš z českého 
eocénu. -  Czech Mycol. 47: 207-214

Je  p o p sá n  d ru h  T ra m e ti te s  eocen icus K n o b lo ch  e t  K o ti. (Po lyporaceae) ze s ta ro sed e lsk éh o  
so u v rs tv í  ( s ta r š í  te rc ié r , sv rch n í eocén) z R a d v an o v a  v z. Č echách . T en to  fosiln í ch o roš ro s t l  s ne j- 
v ě tš í p ra v d ě p o d o b n o s tí  v su b tro p ic k é m  v žd y ze len ém  lese tv o ře n é m  široko listým i k ry to se m e n n ý m i 
ro s tlin a m i.

In t r o d u c t i o n

Proofs of fossil fungi are of various kinds. Prim arily are the results of the 
destructive activity  of fungi on wood (see e. g. H artig 1878, 1894), then fossil 
spores, of which it is m ostly unknown as to  which genera and species of recent 
fungi belong (see e. g. Elsik et al. 1990, E thridge Glaas et al. 1987), and, finally, 
im pressions of carpophores or, also, their remains. Only w ith fossil fungi with 
perennial or, a t least, hard leathery carpophores from the Tertiary, and especially 
the  Q uaternary, it is possible to  sta te  more exactly to  which genera or even species 
they belong (see e. g. G ennard, Hackley 1989, Hiibsch 1974, K illerm ann 1938, 
Kreisel 1957, 1977, Skirgiello 1961, Straus 1952 a,b), and only in such cases where 
the context of carpophore, spores or other m icrostructures have been preserved. 
M odern mycological m ethods for recent fungi cannot work in fact w ithout the 
microscopical study of carpophores, and is much more difficult w ith fossil fungi.

In m ost fossil fungi of the Tertiary age, carpohores are usually not preserved 
and, therefore, it is impossible to  identify them  to any recent fungal genera w ith 
certainty, as we have a t our disposal solely their impressions in the rock. For this 
reason, it is best to  accom odate them  in special genera with the modified nam es of 
those recent fungal genera, which they resemble. In our case, the impression closely
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resembles some species of the genus Trametes Fr. (sensu lato) and so the fossil 
genus a t our disposal is Trametites Straus, and under which we describe our fossil 
polypore as a new species.

D e s c r i p t i o n  o f  t h e  n e w  s p e c i e s  

Trametites eocenicus Knobloch et K otlaba, spec. nov.
Carpophores bracket-like, im bricate, with a ra ther th in , sem iorbicular pilei 6.5 x 

7.5 cm, rounded margins; upper surface of the pilei slightly zoned and rem arkably 
radiatelly  fibrous to  faintly sulcate. Pores or o ther macro-, as well as micro-, 
features, are not known.

Holotype from Radvanov is preserved in the Paleontological D epartm ent of the 
N ational M useum, Prague, no. G 6508 (see fig. 1, 2), 1986, leg. E. Knobloch.

Type locality: Radvanov near Sokolov, W Bohem ia (Czech Republic), light 
yellow, soft sandstone of the Stare Sedlo Form ation, Upper Eocene, Lower Tertiary.

F ig .  1 nra m e t i te s  eocenicus  K n o b lo ch  e t  F ig .  2 Tram eti tes  eocenicus  K n o b lo ch  e t  H
K o tl. -  u p p e r  view  of th e  p ileu s su rface . K o tl. -  se m ila te ra l view .

P h o to  by  H. Vrst’a lova  P h o to  by  H. Vrst’a lo v a

D i s c u s s i o n

We are only able to  describe relatively few m acromorphological features for this 
new fossil polypore as we have at our disposal only an impression in the sandstone.
For this reason, we do not know if this fungus had pores (round, elongated, 
Iabyrinthic, sm all or large etc.) on the lower part of the pileus, or if the hym enophore 
was even lam ellate (as it is e. g. in the species of the genus Lenzites Fr.). The m ost 
sim ilar to  our impression from Radvanov are some species of the recent genus 
Trametes Fr. in the broad sense (bu t other genera cannot be completely excluded).
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T he generic nam e Trametites was initially published by A. Meschinelli in 
Saccardo’s Sylloge fungorum  10: 97, 1892 (Sylloge fungorum  fossilium). There is, 
however, no generic description and so the nam e Trametites  Meschinelli (as it is 
som etim es cited) was not validly published from the nom enclatural point of view -  
it is, therefore, a so-called “nomen nudum ” (moreover Fr. is given as the au thor of 
the genus Trametites although Fries only described the recent genus of polypores, 
and, in addition, as Trametes and not Trametites). Nomeclaturally, the fossil genus 
Trametites  was validly published only in 1950 by A. Straus (see Zijlstra in Farr et al. 
1986), when he described the fossil polypore Trametites undulatus (w ith a so-called 
“descriptio generico-specifica” ).

Trametites eocenicus is the first and only known fossil Tertiary  polypore found 
in the Czech Republic. O ther fungal finds from the Staré Sedlo Form ation belong 
m ostly to  rusts (Uredinales) which parasitized leaves of angiosperm s and are well 
preserved as impressions in fine Tertiary  sandstone.

It is clear th a t pore-fungi, having perennial carpohores of woody or hard leathery 
consistency, were ra ther suitable for preservation in sedim ents -  more often in the 
Q uaternary  th an  in Tertiary  sediments; however, pore-fungi having annual, soft 
fleshy carpophores could not be preserved and would therefore disappear, most 
probably during several weeks, or a t least m onths, after their development.

Hiibsch (1974) described from the Older Q uaternary, at Ehringsdorf in E 
G erm any, a new fossil polypore Trametes ehringsdorfensis Hiibsch and another 
find, which he assigned to  cf. Trametes confragosa var. tricolor (Bull. : Fr.) P ilát. 
T he last nam ed fungus is considered in recent mycology by some mycologists 
to  be an independent species, Dcedaleopsis tricolor (Bull.: Fr.) Bond, et Sing.; 
it is characterized by the dark colours of the zonated pileus and the lam ellate 
hym enophore. All finds from Ehringsdorf had very distinct lamellae on the lower 
p a rt of the pilei. Kreisel (1977) considered all these fossils as belonging to the 
recent species Lenzites warnieri  Dur. et Mont. The impressions of fossil polypores 
from  travertine -  Ehringsdorf near W eimar in G erm any and, also, from Ocseny in 
H ungary (see Kreisel 1977, Taf. 57, fig. a, Taf. 58, fig. a) -  have really well preserved 
lam ellate hymenophores.

G e o l o g i c a l  s e t t i n g

Southwest of the  village Radvanov, near the town Sokolov (formerly Falknov, 
Falkenau), a profile in the Staré Sedlo beds was open for a short tim e in Ju ly  1986. 
T he S taré Sedlo Form ation was developed in a very typical developm ent known 
from  the locality “Na pískách” close to  Radvanov (for details see Knobloch 1963). 
P lan t im presions were present in the soft yellow sandstones, although the leaves 
were m ostly fragm entary and thus not well preserved. Besides sandstones, white

  ■  ~
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Kaolin clays and coarse-grained conglomerates w ith rounded pebbles (quartz), also 
occur in these sites.
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F ig .  3 M a p  o f th e  p a r t  o f C e n tra l E u ro p e  show ing  th e  lo c a tio n  o f R a d v a n o v  in  W . B o h e m ia , 
th e  ty p e  lo ca lity  o f Tram e ti tes  eocenicus.

T h e  f o s s i l  f l o r a  o f  t h e  S t a r e  S e d l o  F o r m a t i o n

T he fossil flora of the Stare Sedlo Form ation is known since the tim e of 
Rossmassler (1840); a sum m ary of the further investigations and some principal 
inform ation about the fossil flora is given by Knobloch (1963, 1990a). The flora 
of the S tare Sedlo Form ation is dom inated by two evergreen angiosperm ous 
elem ents, i. e. Eotrigonobalanus furcinervis  (Rossm.) W alter et Kvacek (Fagaceae) 
and Daphnogene cinnamomea  (Rossm.) Knobloch (Lauraceae). The physiognomy 
of the vegetation corresponds to the broad-leaved evergreen subtropical forests 
characterized by those species having thick, coriaceous leaves w ith an entire m argin 
(the system atic position of m any of them  is unknown). These types of leaves, taken 
together w ith the exactly identified species, indicate therefore a m ost probable 
a subtropical, perhaps ra ther wet climate.

Ferns are very rare in these sedim ents and gym nosperm s are represented by pines 
(several species are known only by needles and cones) and by representatives of the 
family Taxodiaceae (cf. Taxodium, Glyptosirobus, Sequoia).

T he angiosperm  leaves m ostly belong to  the family Fagaceae, Lauraceae and 
M yrtaceas. The genus Mastixia , Sterculia, palm s and other im portan t fossils 
are also present. Some leaves of deciduous trees or shrubs w ith ra ther ancient
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features are represented by species of the genus Populus -  P. leucophylla (Rossm.) 
Knobloch et Kvaček and Platanus -  P. fraxinifolia  (Johnson et Gilmore) W alther. 
A ngiosperm ous plants w ith a long history, known as Steinhauera subglobosa Presl 
(Altingiaceag), as well as the extinct Majanthemophyllum basinerve (Rossm.) 
Knobloch and M. petiolatum  Weber, are also present.

T he question, as to  which of these trees and shrubs was probably the host of 
Trametites eocenicus -  and if this polypore was a parasite or a saprophytic -  cannot, 
of course, be answered.

The sedim ents of the Staré Sedlo Form ation are the oldest in the Tertiary 
of Bohemia. By comparision and reference to the investigational results of the 
Paleogene sedim ents in the former G erm an Dem ocratic Republic perform ed during 
the last 30 years, the Staré Sedlo Form ation has been thought -  since 1963 -  to  be 
the Upper Eocene (see Knobloch 1963). This suggestion is reinforced by the recent 
investigations of Mai, W alther (1985). The Upper Eocene is a tim e space in the 
older T ertiary  of 35 -  38 million years B. C.

N o t e s  t o  t h e  o c c u r r e n c e  o f  f o s s i l  f u n g i

Among fossil fungi sim ilar types as Trametites eocenicus are very rare. More
often are found plant tissues partly  destroyed by the mycelium of some fungus,
and, m ost often, parasitic rust fungi on plant leaves, e. g. Aecidium rhamni-tertiaria
E ngelhard t, a rust which occurred on the leaves of Trigonobalanopsis rhamnoides 
(Rossm .) Kvaček et W alther.

O ther evidence of fossil fungi are fungal spores and pyrenomycete perithecia, 
and on which special literature  exists. Especially striking are the perithecia known 
as Rosellinites areolatus (Fres. et Meyer) Kirchh. (which are known also from 
the  Bohem ian Tertiary) and the perithecia of Trematosphterites lignitům  (Heer) 
Meschinelli.

A taxonom ic survey of fossil fungi can be found in Němejc (1959) and of the 
te rtia ry  fungi in Brabenec (1909). W hereas the older works prim arily trea ted  
species which parasitized leaves of angiosperms, recently published papers also 
m ention perithecia, which are obtained by diluting samples in water (see e. 
g. Bůžek, Holý 1964, Gregor 1980). Some perithecia-like structures are known 
from  the Cretaceous (see Knobloch 1971) as well as the Tertiary as Cenococcum  
geophilum Fr. (see e. g. Gregor 1980). The rem ains of fossil microfungi were also 
described from  the brown-coal deposits of the Tertiary near Turów in W Poland by 
Skirgiello (1961). Ascomycetes were represented by Rosellinites congregatus (Beck) 
Meschinelli, Trematosphce rites lignitům  (Ileer) Meschinelli and Meliola ?, whereas 
the family Polyporaceae is represented by some ra ther nice m aterial which was 
identified as Fomes cf. fomentarius  (L. : Fr.) Kickx. Except for Meliola ?, the other
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species are present also in some other brown coal areas (see Bůžek, Holý 1964, 
Skirgiello 1961).

Paleobotanists usually study higher, i. e. vascular, fossil p lants and they devote 
less a tten tion  to  the lower, i. e. non-vascular, plants, or they overlook them . One 
exception was the G erm an paleobotanist and mycologist Adolf S traus who devoted 
him self to  describing lower p lants from W illershausen (S traus 1952a,b, 1956, 1992). 
He accum ulated many fossil fungi which parasitized plant leaves and for which 
he provided new names. In fossil p lants, as well as in fossil fungi, however, he 
overestim ated the close relationship betw een the recent and fossil organism s, and 
this is also clear from  the often designation of species by recent nam es (see Knobloch 
1990b).

A special chapter on fossil fungi preserved in am ber, of which 18 species belonging 
to  12 genera, are so far known to exist, are given by Czeczott (1961).
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The effect of the heat-stable and chloroform-extractable secondary 
metabolites of filamentous fungi on the respiratory tract cilia 

movement of one-day-old chickens in vitro

E l e n a  P i e c k o v a  a n d  Z d e n k a  J e s e n s k á

ft
I n s t i tu te  o f P re v e n tiv e  a n d  C lin ica l M ed ic in e , L im b o v á  14, 83301 B ra tis la v a ,

S lovak R e p u b lic

Piecková E. and Jesenská Z. (1994): The effect of the heat-stable and chloroform- 
extractable secondary m etabolites of filamentous fungi on the respiratory tract cilia 
movement of one-day-old chickens in vitro. -  Czech Mycol. 47: 215-222

T h e  c ilio s ta tic  a c t iv i ty  o f th e  h e a t -  s ta b le  (1 0 0 °C /1 0  m in .)  a n d  c h lo ro fo rm -e x tra c ta b le  m e ta b o ­
lite s  o f 63 s t r a in s  o f  f ila m e n to u s  fu n g i -  g row ing  o n  th e  liq u id  m e d iu m  -  o n  tr a c h e a l  c ilia  of one-d ay - 
o ld  ch ickens in  v itro  w as e v a lu a te d . T w en ty  tw o (34.9% ) f ro m  th e  in v e s tig a te d  s t r a in s  p ro d u c e d  
c i l io s ta tic  m e ta b o li te s , 4 .7% , 7 .9% , 3 .1% , re sp . 19.0%  of th e  s tra in s  s to p p e d  th e  m o v em en t o f  c ilia  
a f te r  24, 48, 72, re sp . 144 h o u rs . T h e  re su lts  a re  d isc u sse d  in  co n n ec tio n  w ith  ch ro n ic  b ro n c h itis  
o f  p e o p le  w o rk in g  w ith  m o u ld e d  m a te r ia ls  o r  liv in g  in  m o u ld e d  dw ellings.

K ey  w ords: F u n g i, c ilia , t ra c h e a , ch ickens, m e ta b o lite s , b ro n c h itis

Piecková E. a Jesenská Z. (1994): Účinok termostabilných a chloroformom extrahovatel- 
ných sekundárných m etabolitov vláknitých húb na pohyb riasiniek respiračného traktu 
jednodňových kurčiat in vitro. -  Czech Mycol. 47: 215-222

S led o v a la  s a  c ilio s ta tic k á  a k t iv i ta  te rm o s ta b iln ý c h  (100°C /10  m in .)  a  ch lo ro fo rm o m  e x tra h o -  
v a te ln ý c h  m e ta b o li to v  63 k m eň o v  v lá k n itý c h  h ú b , ra s tú c ic h  n a  te k u to m  m é d iu , n a  r ia s in k á c h  
p r ie d u šn ic e  je d n o d ň o v ý c h  k u rč ia t  in  v itro . C ilio s ta tic k é  m e ta b o lity  p ro d u k o v a lo  22 (34.9% ) 
z v y še tře n ý c h  k m eň o v , 4 .7% , 7.9% , 3.1%  a  19.0%  k m eň o v  zas tav o v a lo  p o h y b  r ia s in ie k  p o  24,
48, 72 a  144 h o d in á c h . V ýsled k y  sa  d is k u tu jú  v sú v is lo sti s ch ron ickým i b ro n c h itíd a m i u  Tudí, 
k to r í  p r a c u jú  s p le sn iv ý m i m a te r iá lm i, a le b o  k to r í  ž ijú  v p lesn iv ý c h  b y to ch .

C hildren and adults living in the m oist and m oulded dwellings have health  
problem s w ith the illnesses of respiratory trac t (P la tt et al. 1989, Sum m erbell et 
al. 1992). Chronic bronchitis is a part of the pathologic processes of some workers 
of tex til factories (Awad-el-Karim  et O nsa 1987, Engelberg et al. 1985, Holt 1987,
Jaroš 1989, K awam oto et al. 1987, Kennedy et al. 1987, Lu et al. 1987, Zuskin 
et al. 1991), in agriculture (Zejda et Dosman 1991) and in other employments.
I t is considered about the  connection between filam entous micromycetes and the 
“sick building syndrom e” or “building related illnesses” (M ishra et al. 1992) -  the 
nonspecific respiratory  com plaints of uncertain aetiology.

T here are m any different germs of filamentous fungi or toxic m etabolites of 
filam entous fungi in the working and home environm ent, intracellular mycotoxins 
in fungal propagules or extracellular mycotoxins in contam inated plant detritus and
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dust. Aflatoxin B i, ochratoxin A, zearalenone, secalonic acid D and deoxynivalenol 
were detected in the working and some trichothecenes in the dwelling environm ent 
(Croft e t al. 1986, Hendry et Cole 1993, Jesenská 1993, Pasanen et al. 1993). It 
was proved th a t some mycotoxins have expresive ciliostatic effect on the cilia of the 
tracheal epithel of the one-day-old chickens in vitro  (Jesenská et B ernát -  in press, 
Nair et al. 1970, Cardeilhac et al. 1972).

The aim  of our work was to  study the ciliostatic effect of the secondary 
m etabolites of the strains of the filamentous fungi, isolated from the samples of 
cotton, flax, straw  and sorghum  on the cilia of the  one-day-old chickens in tracheal 
organ cultures in vitro. In this p art of our work we studied the ciliostatic activity  
of the heat-stable (100°C/10 m in.) m etabolites extract able by chloroform of the 
isolated strains growing on the liquid m edium  with saccharose and yeast ex tract.

M a t e r i a l  a n d  M e t h o d s

Strains of fungi and their heat-stable and chloroform-extractable metabolites

Sixty three strains of filamentous fungi were isolated from the sam ples of flax (26 
stra ins), cotton (22), straw  (2) and sorghum  straw  (13) (Table).

The isolated strains were growing 14 days on slant Sabouraud agar (Sabouraud 
agar IMUNA Co., Sarišské Michal’any, Slovak Republic) in tubes a t 25°C.

T he culture of each stra in  growing in 3 tubes was scratched into 200 m l of the 
liquid m edium  w ith yeast ex trax t (2%) and saccharose (10%) in 500 ml Erlenm ayer 
flasks and cultivated as a sta tionary  culture at 25°C. After 10 day of growing of 
the culture the flasks’ contents were heated 10 m inutes a t 100°C. Each fluid was 
extracted  twice by 200 ml of chloroform, the united extract was dried by N a2SC>4 
w ithout water and then the chloroform was evaporated in a water bath.

The determination of the aflatoxin B i production ability by strains of Aspergillus 
flavus

The Aspergillus flavus-strains were investigated for the aflatoxin B i-p roducing- 
ability by the m ethod of Area et al. (1988) on liquid m edium  w ith 2% yeast extract 
and 20% saccharose, pH 5.5.

Culture medium for tracheal rings of one-day-old chickens

The m inim al essential m edium  according to  Eagle, containing E a rtl’s salts -  E- 
MEM (The Center for Sera and Vaccination Co. -  USOL, Prague, Czech Republic).

Added to  the m edium  were: 1% of the 3% solution of glutam ine, 2.5% of the 
7.5% NaHCOa solution w ith phenol red (ÚSOL, Prague), 10% of fetal serum,
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100 fig of streptom ycin and 100 U. of penicillium /m l m edium  and the heat-stable 
a chloroform -extractable extracts from the investigated strains (40 p g /m l dissolved 
in dim ethylsulfoxid -  DMSO). Reference m edia in the sam e way w ith DMSO, whose 
concentration in the m edium  was 1%, as well as control w ith pure m edium  were 
prepared.

Tracheal rings of one-day-old chickens

O ne-day-old chickens (S tate  Research & Productional Company, Č astá  hatchery, 
Slovak Republic) were killed by decapitation. Further trea tm en t and testing of 
tracheal rings was sim ilar to  th a t reported by Nair et al. (1970), w ith the following 
m odifications: tracheas were taken w ithin 3 m inutes of decapitation and twice 
washed in E-M EM . After th a t they were cut w ith a scalpel into th in  slices. 20 
-  30 tracheal rings were placed on a Petri dish (diam eter -  60 mm) w ith 2 ml of 
culture medium.

The cultivation of tracheal rings was carried in an incubator at 37°C, and the 
atm osphere was enriched w ith 5% C Û 2-

Test evaluation

Ciliary movement was observed on 5 -  7 tracheal rings using a microscope after 
0, 24, 48, 72 and 144 hours (Histology Jenam ed, Carl Zeiss Jena, magnification 250 
tim es).

M ovement of cilia was evaluated as “+ ” , or when the cilia did not move.

R e s u l t s  a n d  D i s c u s s i o n

Tw enty two (34.9%) strains from  the 63 investigated strains produced heat-stable 
and chloroform -extractable m etabolites w ith ciliostatic activity against tracheal 
cilia of the one-day-old chickens in vitro:

3 (4.7%) strains stopped the movement of cilia already after 24 hours, there were 
stra ins of Aspergillus niger group (2 strains from cotton and 1 stra in  from flax),

5 (7.9%) strains after 48 hours, there were 2 Aspergillus flavus strains with 
aflatoxin Bi producing ability and 1 strains of Aspergillus niger group from cotton, 
and Pæcilomyces variotii and Pénicillium  sp. from flax,

2 (3.1%) stra ins after 72 hours -  Aspergillus glaucus group from  flax and 
Aspergillus ochraceus from  cotton

and 12 (19.0%) strains after 144 hours of activity  -  there were the strains 
from straw  ( Aspergillus candidus), from flax (Aspergillus fumigatus, Pæcilomyces 
variotii), from  sorghum  (Aspergillus glaucus group, Trichoderma sp.) and from 
cotton  (Aspergillus niger group, Aspergillus terreus, Fusarium  sp. -  2 strains),

P i e c k o v á  a n d  J e s e n s k á : T h e  e f f e c t  o f  t h e  h e a t - s t a b l e

217



T a b .  1 T h e  effect o f th e  h e a t- s ta b le  a n d  ch lo ro fo rm  e x tra c ta b le  se c o n d a ry  m e ta b o li te s  o f fu n g i 
iso la te d  f ro m  th e  sa m p le s o f flax  (F ) , s tra w  (S ), c o tto n  (C ) a n d  so rg h u m  (So) o n  th e  r e sp ira to ry  
t r a c t  c ilia  m o v em en t o f o n e-d ay -o ld  ch ickens in  v itro

F u n g i “ P r o t o c o l e d  n u m b e r  T i m e  ( in  h o u r s )  N u m b e r  o f

o f  t h e  s t r a i n s  24 48 72 144 s t r a i n s

M o v e m e n t  o f  c i l ia  E

A b s i d i a  s p .  S o /8 6  +  +  +  +  1 0

A c r e m o n i u m  s p .  S o /7 1 ,7 6 ,8 3 ,8 8  +  +  +  +  4 0

A . c a n d i d u s  S /1 6 3  +  +  +  1 1

A . f l a v u s  C /1 3 1  +  +  +  +

C /9 2 6 , 2156 +  -  -  -  3 2

A . f u m i g a t u s  F /1 9 ,3 8 ,4 0 ,4 3 ,5 3  +  +  +  +

F /1 8  +  +  +  6 1

A .  g l a u c u s  g r o u p  S o /7 7 ,8 9 ;F /2 9 ,31 +  +  +  +

S o /8 5  +  +  +  -  6 2

F /2 1  +  +  -  -

A .  n i d u l a n s  C /1 1 4 , 132 +  +  +  +  2 0

A .  n i g e r  g r o u p  C /2 0 7  +  +  +  +

C /1 2 4  +  +  +

C /1 1 2  +  6 5

C /9 1 ,1 3 3 ;F /2 0 8  -

A .  o c h r a c e u s  C /9 3  +  +  +  +

C /1 0 0  +  +  -  -  2 1
A .  t e r r e u s  C /9 7 ,1 0 4 ,1 2 2 ,2 1 6  +  +  +  +

C /1 1 0 ,1 1 1  +  +  +  -  6 2

F u s a r i u m  s p .  F /2  +  +  +  +

C /2 1 0 ,3 4 6  +  +  +  -  3 2

M u c o r  s p .  C /1 2 5  +  +  +  +  1 0

N i g r o s p o r a  s p .  S /1 5 0  +  +  +  +  1 0

P æ c i l o m y c e s  v a r i o t i  C /1 1 9 ;F /4 6 ,4 9 ,5 2  +  +  +  +

F /5 4  +  +  +  -  6 2

F /4 8  +  -  -  -
P é n i c i l l i u m  s p .  S o /6 7 ,7 5 ;F /7 ,15,42,

51 +  +  +  +
F /6 4  +  7 1

S t a c h y b o t r y s  s p .  F /2 4  +  +  +  +  1 0

T r i c h o d e r m a  s p .  S o /8 0 ;F /3 3 ,5 7 ,5 8 ,5 9  +  +  +  +
S o /7 2 ,8 7  +  +  +  7 2

S t r a i n s  w i t h  c i l i o s t a t i c  a c t i v i t y  3 5 2 12 63 22

%  4.7 7.9 3.1 19.0 100 34.9

N o t e  “ : A  . . . A s p e r g i l l u s

b : a f l a to x in  B ] p r o d u c i n g  s t r a i n s
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the  ciliary movement was not affected by m etabolites of the other 41 strains and 
in the reference m edia (Table 1).

Various m ycotoxins -  citreoviridin, cyclopiazonic acid, luteoskyrin, penitren  A., 
s terigm atocystin , verruculogen, viomellein, xanthom egnin -  can be stored intracel- 
lularly in filam entous micromycetes (Filtenborg et al. 1983). Stachybotryotoxins are 
concentrated in airborne fungal propagules and are not present as free aerosols in 
the air (Pasanen et al. 1993). Spores and mycelium of toxigenic strains of Aspergillus 
flavus and Aspergillus parasiticus are able to  contain aflatoxin Bi (Hesseltine et al. 
1966, Shih and M arth  1975). D etritus from  plant m aterial is an im portan t vehicle 
for inhalation  of extracellular mycotoxins (Burg et al. 1981,1982, Burg and Shotwell 
1984, Sorenson et al. 1981). In vitro aflatoxin destroys cultured mice embryonic lung 
cells (Sabad et al. 1976) and affected function of tracheal cells (Cardeilhac et al. 
1972, C ardeilhac and Nair 1974). Afiatoxins are carcinogenic for lung cells (A utrup 
et al. 1979, W ang et C eru tti 1979).

O chratoxin A and zearalenon (Palm gren et al. 1983), secalonic acid D w ith acute 
inflam atory activity  in bronchi (Ehrlich et al. 1982, Sorenson et al. 1982) and 
deoxynivalenol (Young et Fulcher 1984) were in dust from cereal grains detected.

Ciliostatic activies of some mycotoxins on one-day-old chickens tracheal organ 
cultures in vitro , especially by sterigm atocystin , trichothecens, aflatoxin Bi and 
B2 were in the previous studies described (Jesenská et B ernát -  in press, Nair et 
al. 1970, C ardeilhac et al. 1972). We continued in the study of ciliostatic activity  
of secondary m etabolites of the  strains of filamentous fungi, isolated m ainly from 
substra tes of the  tex til factories -  flax and co tto n - and from  straw  and sorghum. 
Our a tten tion  was concentrated on the heat-stable and chloroform extractable 
m etabolites. We found in our study th a t 34.9% of the investigated strains were 
in vitro  able to  produce m etabolites w ith ciliostatic activity  against tracheal cilia 
of one-day-old chickens in vitro. The ciliostatic activity  of the m etabolites of the 
filam entous fungi need to  be further studied because the movement of cilia is one 
of the m ost im portan t defense function of the airway and is a biological barrier 
between m an and his environm ent (E tievant 1992). The destroyed ciliary movement 
in airways by m ycotoxins may be the first step of the giving rise to bronchitis, 
chronic bronchitis and chronic respiratory trac t illnesses of m an in m oulded working 
environm ent or dwellings. Much research is need to  clarify this problem.
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Species of Taphrina on Alnus in Slovakia

K am ila  B acigá lová

I n s t i tu te  o f B o ta n y , S lovak  A cad e m y  of Sciences, D ú b ra v sk á  c e s ta  14, 842 23 
B ra tis la v a , S lovak R e p u b lic

Bacigálová K. (1994): Species of Taphrina on Alnus in Slovakia. -  Czech Mycol. 47: 223-236
N ew  d a t a  a re  p re se n te d  o n  th e  o ccu rren ce  o f T a p h rin a  F r. [T. a ln i (B erk , e t  B r .)  G ja e ru m , 

T e p ip h y lla  (S a d e b .)  S acc ., T . to sq u in e tii (W esten d .) M agn . a n d  T . sa d eb eck ii Jo h a n s .)  o n  A lnus 
M ill. (A . in c a n a  (L .) M oench , A. g lu tin o sa  (L .) G a e r tn .] , t ill now  u n k n o w n  in  S lovak ia. B rie f  
c h a ra c te r is t ic s  as to  biology, eco logy  a n d  d is tr ib u tio n  o f th e  m e n tio n e d  fun g i a s  well as th e ir  h o s t 
p la n ts  a re  g iv en  to g e th e r  w ith  th e  ecological c h a ra c te r is tic s  of th e  new  loca lities .

K ey  w ords: T a p h r in a  F r., A lnus M ill., S lovak ia , b iology, ecology, d is tr ib u tio n

Bacigálová K. (1994): Druhy rodu Taphrina na hostitelských rastlinách rodu Alnus na 
Slovensku. -  Czech Mycol. 47: 223-236

S ú  o p ísa n é  v r a s tlin n ý c h  sp o lo č en stv ách  n a  S lovensku  d o te ra z  v šeobecne m á lo  z n á m e  d ru h y  
fy to p a to g é n n y c h  h ú b  ro d u  T a p h r in a  F r.: T a p h rin a  a ln i (B erk , e t B r.)  G ja e ru m  -  g rm a n ík  
š iš tič ie k  je lše , T a p h r in a  e p ip h y lla  (S a d eb .) Sacc. -  g rm a n ík  v e tv ič iek  je lše  še d e j, T a p h r in a  
to sq u in e tii  (W e s te n d .)  M agn . -  g rm a n ík  lis to v  je lše  lepkavej, T a p h r in a  sa d eb eck ii Jo h a n s . — 
g rm a n ík  lis to v  je lše  n a  d ru h o c h  ro d u  A lnus M ill.: A ln u s g lu tin o sa  (L .) G a e r tn .,  A ln u s in c a n a  
(L .) M o e n ch ). A u to rk a  o p isu je  sy m p to m y  o c h o ren ia  n a  h o s tite lsk ý c h  ra s tlin á c h , an a to m ick o - 
m orfo log ické  c h a ra k te r is t ik y  h ú b , lo k a lity  ich  v ý sk y tu  a  ich  ekologické ch a ra k te ris tik y .

P h y to p a th o g en ic  m icrom ycetes o f  the genus Taphrina Fr. are b io troph ic p a th o ­
gens o f  trees p red om in an tly  and shrubs. T h ey  cause characteristic  changes on  
in fected  h ost p lan ts. M ycofloristic  research during th e  period  1 9 8 7 -1992  show ed  

th a t  Alnus  sp ec ies  are frequently  in fected  by fungi causing  “lea f curl” , “w itch es’ 
b ro o m s” , ton gu e-lik e  ou tgrow th s from  fem ale catk in s or m oderate-size  yellow  sp o ts  
on leaves.F rom  th is  p o in t o f  v iew  th ey  have an unfavourable influence on the  
p rod u ction  o f  h ost b iom ass or on their aesth etic  appeal. It is th ou gh t th a t th ey  play  
an im p o rta n t role as in d ica tors o f  en v iron m enta l p o llu tion . O n th e  other h and , th e  

resu lts con trib u te  to  the know ledge o f  th e  m ycoflora  o f  Slovakia.

M a t e r i a l  a n d  m e t h o d s

M ateria l o f  Taphrina sp ecies on Alnus w as ob ta in ed  from  m ycofloristic  research in 
S lovak ia  and from  ex is tin g  herbarium  item s at the fo llow ing in stitu tes: M yco log ica l 
H erbarium  o f  th e  S lovak N a tion a l M useum , B ratis lava  -  B R A ; T atry  N a tion a l 
Park, T atran ská L om nica -  T N P ; M oravian M useum , Brno -  B R N M ; M ycolog ica l
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D epartm ent, N ational M useum, Prague -  PRM ; D epartm ent of Botany, Faculty of 
N atural Sciences, Charles University, Prague -  PRC.

For identification of the genus Taphrina both  visual sym ptom s of infected 
trees and anatom ical-m orphological characteristics of fungi were used. T hey were 
observed by taking th in  cross and longitudinal sections from  natu ra lly  infected 
Alnus  leaves or twigs and applying a m ethod used earlier (Bacigálová 1992). 
An evaluation was m ade by means of an Zeiss “Amplival” microscope w ith 
m icrophotographic equipm ent.

The species of the genus Taphrina were identified according to  Mix (1949), 
G jaerum  (1964) and Saiata  (1974), and host p lants according to Dostál et Červenka 
(1991). The localities of the fungi and their host p lants are arranged in m aps. A list 
of localities grouped according to  their phytogeographical classification (Futák  
1966) was compiled.

All collected specimens of Taphrina are deposited in the H erbarium  of the 
In stitu te  of Botany, Slovak Academy of Sciences -  SAV.

Notes: R .-  river, B .-  brook, su rr .-  surroundings, Str.- street, M .- m ountain

F ig .  1 T ongue-like  o u tg ro w th s  f ro m  fem ale  c a tk in s  o f A . F ig .  2 C ro ss se c tio n s  o f to n g u e -
inca.no., c a u se d  b y  T. alni. like o u tg ro w th s  o n  fem ale  c a tk in s

o f  A . in can a. T h e  o u t e r  w a ll o f  th e  
a s c o g e n o u s  c e lls  r u p t u r e s  a n d  th e  
a s c i  a r e  d e v e lo p in g .

Taphrina alni (Berk, et Br.) G jaerum , B ly ttia  24:188, 1966.

Symptoms. The fungus causes ra ther large tongue-like outgrow ths from  the 
female catkins of Alnus incana (L.) Moench. Infected scales of catkins (Fig. 1) 
are enlarged, thickened, w ith 1.5 cm large tongue-like or 5-6 cm large tube-like 
outgrow ths, em pty inside, red or pale green and have a  water-soaked tissues, and 
a swollen surface covered by asci as a white cover. The infected p lan t tissues tu rn  
brown, dry and rem ain on the catkins during winter.
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Anatomical and morphological characteristics. Cells of the  parasitic m ycelium are 
th in , long and divided by layered septa. The mycelium follows vessels and branches 
in the spaces between cells of host parenchym a. In the region between epiderm al 
cells and cuticle the mycelial cells become strongly thickened and desintegrated to 
shapeless cells, and thick-walled ascogenous cells are formed. During their further 
developm ent the cuticle ruptures, the fungal cells increase in length and form  asci
(Fig. 2).

T he asci are one-celled, a t the  top rounded, a t the base broadened, a ttached to  
the host cells by a sheath  (the rest of the outer layer of ascogenous cells) (Fig. 
2). Asci 32-63 x 9-20 /im , m ost frequently 40-48 x 13-16 pm . According to  Mix 
(1949) 26-53 x 10-23 pm , according to  G jaerum  (1964) 34-81 x 9-18 pm , and 
m ost frequently 30-40 x 10-15 pm  according to  Salata  (1974). The asci have 8 
ascospores. These are oval or round, 5 x 4-6 pm , and are budding inside the ascus 
into blastospores of ovoid size 2-4 x 3-3.5 pm .

Localities of the fungus and their ecological characteristics. T. alni was collected 
on A. incana for the first in Slovakia by V.Greschik in 1892 in Vysoké T atry  Mts. 
(BRA) (Bacigálová 1988). New localities have been discovered on A. incana in 
lower subm ontane to  m ontane belts up to  elevations of 1000-1300 m  in the C entral 
C arpath ians (Západné T atry  M ts., Vysoké T atry  M ts.). We could not find localities 
of T. alni on A. incana on sites as were found by Kmeť, Hruby, Picbauer and Cejp 
(Jeschková 1957). T. alni has not been recorded on A. gluiinosa as is known from 
Norway (G jaerum  1964, 1966) and Poland (Salata  1974).

List of localities (Fig. 3):14e. Stiavnické vrchy Mts.: Prenčov (Kmeť, 1922, in 
Jeschková 1957). 15. Slovenské rudohorie Mts.: Valkovňa near Sumiac (Hruby, 
1930, in Jeschková 1957); D obšiná-Pusté pole (Picbauer, 1932, MMB), 22. Nízké 
T atry  M ts.: Čierny Váh (Cejp, 1928, PR C ). 23. T atry  Mts.: Rog T a tra  (Greschik, 
1892, BRA). 23a. Západné T atry  Mts.: T ichá dolina surr. Tichý potok R. 1200 m 
(Bacigálová, 1987, 1989, SAV); Tomanovská dolina, 1164 m  (Bacigálová,1988,1989, 
SAV). 23b. Vysoké T atry  M ts.: Podbanské, road on 22 km, 1000 m (Bacigálová, 
1988, 1992, SAV); dolina Kežmarskej Bielej vody -  Šalviový pram eň, 1200 m  
(Bacigálová, 1987,1988, 1990, SAV); T atranská Lomnica (Hruby, 1930, in Jeschková 
1957); Kežmarské žlaby (Picbauer, 1932, MMB). 26b. Spišské kotliny: Levoča 
(Greschik, 1928, BRA).

T he fungus is a t least in N orthern Europe m ontane-m aritim e (Palm  1917). 
According to  Neger (1906) the fungus is common near the Baltic and has been 
often seen in Alps. In Norway it has been collected a t sites only up to  650 m 
a.s.l. (G jaerum  1966), bu t in our ecological conditions T. alni occurs in localities 
up to  1000m a.s.l. T. alni occurs on A. incana in C entral and N orthern Europe 
(S a la ta  1974). We can sta te  th a t the fungus occurs also in Slovakia only in north  
regions. According to  G jaerum  (1964, 1966 ) and Neger (1906) from Norway the
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fungus requires hum id conditions, and the low hum idity and w inter tem peratures 
are lim iting factors. The m entioned d a ta  correspond w ith our records.

F ig .  4  T. epiphylla  c au ses  “w itches b ro o m s” F ig .  5 A )  A scogenous cells o f  T. epiphylla
o n  A . incana  111 th e  su b c u tic u la r  la y e r  o f th e  leaves o f A .

incana  B )  m a tu re  asci w ith  a sco sp o res  I

Taphrina epiphylla (Sadeb.) Sacc., Syll. Fung. 8: 816, 1889.
Symptoms. The fungus causes “witches’ broom s” in crowns of A. incana  (L.)

Moench. Infected twigs -  witches’ broom s -  are long, thickened a t the base, 
grow stra igh t up (negative geotropism ) and rem ain on the trees during the next 
vegetation seasons (Fig. 4). Leaves of witches’ brooms are som etim es enlarged, 
swollen, have a pale green colour, their tissues are th in , water-soaked, and the 
surface is covered by asci as a white cover. The infected leaves tu rn  brown, dry out 
and fall off.

I
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Anatomical and morphological characteristics. The mycelium penetrates all parts 
of young twigs, buds and leaves of A. incana. The cells of the intercellular and sub­
cuticular hyphae are elongated and are divided or partitioned by layered septa 
which appear to  be composed of several bands of cell wall m aterial. T he size of the 
cells change dependent on intercellular spaces of host parenchym a. In the region 
between epiderm al cells and leaf cuticle, the mycelial cells become thickened and 
round, and thick-walled ascogenous cells are formed (Fig. 5a). During their further 
developm ent the cuticle is ruptured and ascogenous cells increase in size and form 
asci.

Asci am phigenous, broadly cylindrical,at the top rounded or widened to  a flat 
head (Fig. 5b). They are 25-44 x 13-20 pm , stalked cells 5-18 x 15-41 pm , m ost 
frequently 33-40 x 14-16 pm  and stalked cells 8-10 x 25-33 pm . The stalked cells 
are wider th an  long, at the base rounded. According to  Salata  (1974) they are 35-45 
x 12.5-17 pm , stalked cells 8-21 x 10-30 pm ; according to  G jaerum  (1964) 25-52 
x 11-23 pm . Ascospores oval or round, 4-5 x 4-7  pm , budding into blastospores 
inside the ascus.

Localities o f the fungus and their ecological characteristics. T. epiphylla was 
collected for the first tim e in Slovakia by A. Kmeť in 1889, from the region of 
Sitno (Štiavnické M ts.) (BRA) and by V. Greschik in 1891, from Vysoké T atry  
Mts. (Levoča) (BRA) on A. incana. The new localities are situated  in communities 
of subm ontane and m ontane alder woods on steep alluvial slopes of valleys along 
the m iddle and upper regions of rivers. They were found in C entral and N orthern 
Slovakia a t elevation of 500 to  1300 m, as well as in Cergovské M ts., V ihorlat Mts. 
and Nízké Beskydy Mts.

List of localities (Fig. 3): 14e. Štiavnické Mts.: Prenčov, M. Sitno pod Lahotskou 
(Kmeť, 1889, BRA). 15. Slovenské rudohorie Mts.: Cierny Balog (Bacigálová, 
1992, SAV). 16. M uránska planina Mts.: Zlatno při Červenej skále, Pohronská 
Polhora (Bacigálová, 1989, SAV). 17. Slovenský raj Mts.: S tra tená, surr. Hnilec 
B. (Bacigálová, 1992, SAV). 18. Středné Pohornádie.: M argecany surr. Hnilec B. 
(Bacigálová, 1989, SAV). 20. V ihorlat Mts.: Šmigovec (Bacigálová, 1989, SAV). 21. 
Velká F a tra  Mts.: G aderská dolina, surr. Gaderský potok B. (Bacigálová, 1987, 
SAV). 22. Nízké T atry  Mts.: Jánská dolina, surr. Stiavnica B. 1988; Korytnická 
dolina, Liptovská osada, surr. K orytnica B. 1987, Ja rabá , 1988; Valkovňa, 1992; 
Svermovo, 1989 (Bacigálová, SAV). 23a. Západné T atry  Mts.: Tomanovská dolina, 
1164 m , 1988; T ichá dolina, surr. Tichý potok B. 1987, Koprová dolina, 1104 m, 
surr. Koprový potok B., 1104 m, 1987; Zuberec, Habovka, surr. Biely potok B., 
1988 (Bacigálová, SAV). 23b. Vysoké T atry  Mts.: Javorina (Skalický, 1955, PRC); 
Javorina, surr. Javorinka B., Podspády, Kežmarské žlaby (Bacigálová, 1988, SAV); 
Bielovodská dolina (Skalický, 1955, PRC); T atranská Lomnica, 1985, 1992; dolina 
Kežmarskej Bielej vody -  Salviový pram eň, 1987; S ta rá  Lesná, S tarý Smokovec,
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1988 (Bacigálová, SAV). 25. Turčianska kotlina: Turčiansky sv. M artin  (Kmeť,
1909, BRA). 26a. Liptovská kotlina: Liptovský Peter, Liptovský O ndřej, surr.
Koňský potok B., 1988; Demánová surr., Demánovka B., 1987, 1989; Východná 
surr. Biely Váh R., 1987; Východná Cierna dolina -  valley, 1989; P rieh rada Čierny 
Váh 950 m, 1992; Žiar, surr. Žiarsky potok B., 1988 (Bacigálová, SAV). 26b. Spišské 
kotliny: Levoča (Greschik, 1891, 1918, BRA, 1923, MMB). 28. Západné Beskydy 
M ts.: Kysucký Lieskovec, surr. Kysuca R., 1989; Oščadnica surr. O ščadnica B.,
1989; Oščadnica Lalíky, 1989; Zakamenné, Oravská Lesná, 1988; Nová Bystrica 
w ater reservoir, 1988; Oravská priehrada, surr. Sport hotel, 1988; Oravská Polhora,
Rabčice, Slaná voda, 1988, 1992; Zborov, 1989; Zázrivá-Kozliská, 1988; Zázrivá- ^
M irola, 1988; Podbief, 1988; Oravice, surr. O ravica R., 1988 (Bacigálová, SAV). 29.
Spišské vrchy M ts.: Červený kláštor, surr. D unajec R., 1992; Abraham ovce, Vlkov,
1989; Levoča, 1989 (Bacigálová, SAV). 30b. Čergov Mts.: Lukov, Livov, Gerlachov 
surr. Topfa R. (Bacigálová, 1989, SAV). 30c. Nízké Beskydy Mts.: Nižná Polianka,
Stebnická H uta, K rajné Čierno, Ladomírová, Bukovce (Bacigálová, 1989, SAV). 31.
Bukovské vrchy Mts.: K alná Roztoka (Bacigálová, 1989, SAV).

T. epiphylla occurs on A. incana in colder valleys of higher m ountains in the 
northern  and eastern regions of Slovakia, as well as in Poland, in central and 
northern  European countries and in the Caucasus (Salata, 1974). I t  is not known 
from  A m erica (Mix 1949). According to  G jaerum  (1964), T. epiphylla is common 
on A. glutinosa only a t a few sites in Norway. It was not found on th a t host in 
Slovakia up to  now.

Taphrina tosquinetii (W estend.) M agn., Hedwigia, 29: 25, 1890.

Symptoms. T he fungus causes leaf deform ations ( “leaf-curl” of a p a rt or the whole 
blade) of A. glutinosa (L.) G aertn. (Fig. 6). The leaf tissues are th in , water-soaked, 
and pale green. The surface is covered by asci as a white cover. T he infected tissues 
of leaves tu rn  brown and dry. The infections are systemic. The young shoots are 
m ost frequently infected, bu t true  “witches’ broom s” are never formed.

Anatomical and morphological characteristics. The mycelium  of T. tosquinetii 
penetrates buds of A. glutinosa in an early stage of their developm ent and grows 
as an intercellular biotrophic pathogen. The mycelium follows the vessels of host 
leaf tissues and forms elongated, cylindrical cells divided by layered septa. Its  size 
depends on intercellular spaces of host parenchym a. Between the epiderm al cells 
and the leaf cuticle on the upper or lower leaf surface, the mycelial cells become 
strongly thickened, packed together, and thick-walled ascogenous cells are formed.
D uring their further development the cuticle ruptures and asci are form ed (Fig. 7).

Asci am phigenous, cylindrical, apically rounded, 23-37 x 8-15 pm , m ost fre­
quently 25-33 x 10-11 pm . Stalked cells inserted between epiderm al cells are 5-20 
x  6-20 pm , bu t m ost frequently 8-10 x 10-16 pm . According to  Mix (1949) they
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are 17-40 x 7-13 pm , stalked cells 7-17 x 8-17 pm , and according to  Sala ta  (1974) 
m ost frequently 27-35 x 8-10.5 pm  w ith stalked cells of 8-19 x 6-18 pm . The asci 
have 8 ascospores. They are globoid, 3-5 x 3-5 pm ; their budding into blastospores 
inside the ascus is not typical.

F ig .  6 T .  osqu ine ti i  c au ses  “le a f  cu rl” o n  A .  glu tinosa  F ig .  7 A scogenous cells a n d  asci
of T. tosqu ine t i i  o n  th e  su b c u tic u ­
la r  le a f  lay er o f A .  glu tinosa

Localities of the fungus and their ecological characteristics. T. tosquinetii was 
collected in Slovakia for the first tim e by A. Kmeť in 1886, in Štiavnické Mts. on 
A. glutinosa (PR C ) (Bacigálová, 1988). T. tosquinetii, being a cosmopolite is the 
m ost frequent species of the genus Taphrina in Slovakia. The localities are situated  
in floodplain woods in lowlands, subm ontane and m ontane vegetation regions.

List of localities (Fig. 8). 3. Slovenský kras: Plešivec, Pašková (Bacigálová, 1989, 
SAV). 6. Podunajská nižina: Hul, surr. canal (Bacigálová, 1988, SAV). 7. Košická 
kotlina: Čermelské údolie -  valley (Bacigálová, 1989, SAV). 8. Východoslovenská 
nížina: Cejkov, Velké Kapušany, Kladzany, surr. Ondava R., Sobrance -  Komárovce 
surr. Sobranecký potok B., Vlača, surr. Topfa R. (Bacigálová, 1989, SAV). 9. 
Biele K arpaty  Mts.: Topolecká (Bacigálová, 1988, SAV). 10. Malé K arpaty  Mts.: 
B ratislava-Lam ač Zelenohorská S tr., 1986, 1987; Pánova lúka, surr. Vydrica B., 
1987, 1988; M arianka, 1989; Medenné Hámre-Kozliská, 1992; Limbách, 1988; 
Sološnica, 1988; Plavecký Mikuláš -  Hórka-Plavecké Podhradie, 1988; Bratislava- 
Železná studnička, 1987, 1991*Trstín, surr. Trnávka R. 1988 (Bacigálová, SAV). 
11. Považský Inovec M ts.: T rstnik Hrádok (Hrubý, 1926, in Hrubý (1932)). 14e. 
Štiavnické M ts.: Prenčov -  in a field (Kmeť, 1886, BRA, PRC); Prenčov-K lastava 
(Kmeť, 1889, BRA); Prenčov, Babí potok B., Počúvadlo, surr. cam psite, Evičkino 
jazero, Antol, surr. Š tiavnica R., 1987; Kozelníková dolina, 1987, 1989; H odruša 
Hám re, 1989 (Bacigálová, SAV). 15. Slovenské rudohorie: C hata  H áj, 1106 m, 
1986, 1987; Kokava nad Rimavicou, surr. Kokavka R., 1987, 1992; Kokava nad
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Rimavicou, surr. Rim avica R., 1987; source of the Ipel’ R. 1987, 1989; Utekáč 1992;
Rožňava, surr. Stitnička R., 1989; K rásna horka, 1989; Jasov, 1989; Nováčany,
1989; Nálepkovo-Hencelovská dolina Valley, 1987 (Bacigálová, SAV). 18. Středné 
Pohornádie: M argecany (Bacigálová, 1989, SAV). 21b. M alá F a tra  Mts.: Belá,
Nižné Kamence, V rátna-Starý dvor, pa th  on Chleb M. (Bacigálová, 1989, SAV).
21c. Vefká F atra  Mts.: C ha ta  pod Šturcom , 1985; Cremošné surr. Teplica R.,
1987; B latnica, G aderská dolina Valley, surr. Gaderský potok B., 1987 (Bacigálová,
SAV). 22. Nízké T atry  Mts.: Banská Bystrica -  Jakub , 1987; Ulanka, Staré ^
hory, surr. S tarohorský potok B., Richtárová surr. R ichtárovský potok B., 1987;
Slovenská Eupča, surr. M oštenica R., 1989; Podbrezová, surr. Hron R., 1987; I
B ystrianska dolina Valley, surr. B ystrianka R., 1987; Demánovská dolina Valley, 
surr. Demánovka R., 1987 (Bacigálová, SAV). 23a. Západné T atry  Mts.: Smrečany, 
surr. Žiarsky potok B. (Bacigálová, 1988, SAV). 23b. Vysoké T atry  Mts.: dolina 
Kežmarskej Bielej vody Valley -  Salviový pram eň, 1987; S tarý  Smokovec, 1988 
(Bacigálová, SAV). 25.Turčianska kotlina: Turčiansky sv. M artin  (Kmeť, 1907,
BRA), Sučany, Trusalová, 1988; Bystřička -  Prieslopská dolina Valley, Bystřička
-  školka dřevin, Slovenské Pravno (Bacigálová, 1987, SAV). 26a. Liptovská kotlina:
V ýchodná surr. B. (Bacigálová, 1988, SAV). 27. Západobeskydské K arpaty  Mts.:
D olná Súča, Horná Súča, Zubák, Lednické Rovné (Bacigálová, 1988, SAV). 28.
Západné Beskydy M ts.: Gbelany, 1987; Kysucký Lieskovec surr. Kysuca R., 1989 
(Bacigálová, SAV). 30a. Sarišská vrchovina: Hubošovce (Bacigálová, 1989, SAV).
30b. Čergov M ts.: Gerlachov surr. Topla R. (Bacigálová, 1989, SAV). 30c. Nízké 
Beskydy Mts.: D e m ja ta -  Raslavice, Rakovčík, 1989; Stebnická H uta, 1992; Dom aša
-  Dobrá, 1989 (Bacigálová, SAV). 31. Bukovské vrchy Mts.: U bla (Bacigálová, 1989,
SAV).

T. tosquinetii  is wide-spread on A. glutinosa in Poland (S alata  1974), C entral 
and N orthern Europe (Mix 1949, G jaerum  1964), as well as in B ulgaria (N ajdenov 
1986) and in Georgia.

Taphrina sadebeckii Johans. Ófvers. Kongl. Vet. Akad. Forhandl. 42,(1): 38, 1885.

Symptoms. T. sadebeckii causes m oderate-sized (up to  10 m m  in d iam eter), 'V
yellow spots on the leaves of A. glutinosa and A. incana. C ircular spots yellow 
or white-grey on the abaxial side of the leaf, pale green and a little  convex on the /
adaxial side of the leaf. The spots are never joined together to cause a “leaf-curl” 
as in the case of T. tosquinetii. In the course of ascus developm ent the spots tu rn  
brown and rem ain on the living leaves (Fig. 9).

Anatomical and morphological characteristics. Elongated cells of the mycelium 
follow the vessels of leaf tissues and branch off in intercellular spaces. In the  region 
between epiderm al cells and leaf cuticle mycelial cells become strongly thickened,
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are packed together and form th ick- walled ascogenous cells. Asci emerge from 
ascogenous cells by rup ture  of their cell walls (Fig. 10).

Asci hypophyllous, sometimes also epiphyllous, cylindrical, a t the top often 
truncate , w ith yellowish epiplasm. They are 33-66 x 11-19 pm , m ost frequently 
41-53 x 15-16.5 pm . Stalked cells are broad, 4-24 x 11-50 pm , most frequently 
8-16 x 16-33 pm . According to Mix (1949) they are 17-65 x 10-21 pm , stalked 
cells 7-23 x 13-30 pm , according to Salata  (1974) m ost frequently 40-55 x 15-17 
pm , stalked cells 6-25 x 12-30 pm .

F ig .  9 T .  sadebeckii  c au ses m o d e ra te  sized  yellow F ig .  10 M a tu re  asc i o f 2 . sade-
o r  w h ite  sp o ts  o n  leaves o f  A . g lu t inosa  beckii w ith  a sco sp o res a n d  b las-

to sp o res

loca lities of the fungus and their ecological characteristics. T.  s a d e b e c k i i  was 
recorded for the first tim e in Slovakia by A. Kmeť in 1877, in the region of the 
Štiavnické M ts. (PR C ), and by V. Greschik in 1886, in Kežmarok (Vysoké T atry  
M ts.) (BRA) on A .  g l u t in o sa .  T.  s a d e b e c k i i  was recorded by V. Greschik on A .  

i n c a n a  in 1889 from  Levoča (BRA). New localities of this so far very rare fungus 
in Slovakia, were found in floodplain woods of C entral, N orthern and Southern 
Slovakia in different vegetation belts. The fungus is considered as the second-most 
common species of T a p h r i n a  (the m ost frequent is T.  t o s q u i n e t i i ) .

List of localities of T.  s ad e b e c k i i  on A .  g l u t i n o s a  (Fig. 11): 3. Slovenský 
kras: Pásková surr. S títn ik  R. (Bacigálová, 1989, SAV). 4. Záhorská nížina: 
Plavecký M ikuláš, Plavecké Podhradie, Jakubov, Láb, Malé Leváre, Kamenný 
Mlyn (Bacigálová, 1988, SAV). 6. Podunajská nížina: Černík, Kom jatice surr. 
S ta rá  N itra  R., Nová Ves nad Zitavou, Hul, Slepčany Zitava R. 1988; Dunajské 
K látovo brook near mill, 1989, 1992 (Bacigálová, SAV). 8. Východoslovenská 
nížina: Sobrance, surr. Sobranecký brook, Cejkov, Vefké Kapušany (Bacigálová, 
1989, SAV). 9. Biele K arpaty  Mts.: S tará  Turá, Z ubák- Lednické Rovné, Topolecká 
-  D udrák, (Bacigálová, 1988, SAV). 10. Malé K arpaty  M ts.: Bratislava Lamač-

B a c ig á l o v á : S p e c i e s  o f  T a p h r i n a

231



Zelenohorská S tr., 1984, 1987; Bratislava Rača-Pánova lúka, 1988; Borinka surr. 
brook in village, 1992; Lim bach-Potočná Str. 1988; P íla su rr . G idra R., 1988, 1989;
Č astá, Vinosady surr. Sisek B., 1988; Sološnica, Kuchyňa, 1988; T rstín  surr. Trnávka 
R., Prašník, K rajné u Pagáčov (Bacigálová, 1988, SAV). 14a. Pohronský Inovec 
Mts.: Nová B aňa (Bacigálová, 1992, SAV). 14e. Štiavnické vrchy Mts.: Konišov- 
Lyčno (Kmeť, 1877, PRC); Prenčov Babí potok B., 1886; Prenčov, M ount Sitno 
pod Lahotskou, 1889; Prenčov, Sitno pod Buzalkou, 1889; Bátovce, 1889 (Kmeť,
BRA). 15. Slovenské Rudohorie Mts.: Source of the Ipel’ R., 1989; Kokava nad 
Rimavicou surr. Kokavka R., 1992; Utekáč surr. Rim avica R., 1992; Rožňava surr.
Slaná R., Plešivec, Š títnik surr. Š títn ik  R., Jasov, Nováčany (Bacigálová, 1989, '
SAV). 21c. Vefká F a tra  Mts.: Gaderská dolina surr. Gaderský potok B., 1987;
Čremošné surr. Teplica R., 1987; Tajov, Kordíky surr. brook, 1989 (Bacigálová,
SAV). 22. Nízké T atry  Mts.: Banská Bystrica-Jakub, Ulanka, S taré Hory surr.
Starohorský potok B. 1987; Podbrezová surr. Hron R., 1988 (Bacigálová, SAV).
23a. Západné T atry  Mts.: Smrečany surr. Sm rečianka B. (Bacigálová, 1988, SAV).
23b. Vysoké T atry  M ts.:Starý Smokovec, 1988; S ta rá  Lesná, 1989 (Bacigálová,
SAV). 25. Turčianska kotlina: Sučany (Bacigálová, 1988, SAV). 26a. Liptovská 
kotlina: Východná surr. B. in village (Bacigálová, 1988, SAV). 26b. Spišské kotliny:
Kežmarok (Kmeť, 1886, BRA). 27. Západobeskydské K arpaty  Mts.: Dolná Súča 
(Bacigálová, 1988, SAV). 28. Západné Beskydy Mts.: Oravská Lesná surr. Harvelka 
R. (Bacigálová, 1988, SAV). 29. Spišské vrchy Mts.: Levoča (Greschik, 1933, BRA).
30a. Šarišská vrchovina: Hubošovce, 1989; Lipovce, 1992 (Bacigálová, SAV). 30c.
Nízké Beskydy Mts.: Kladzany, M alá Domaša, Dom aša Dobrá, Dlhé nad Cyrochou,
Snina (Bacigálová, 1989, SAV); D em jata, Stebnická H uta, Giraltovce-M ičakovce,
D om aša surr. Ondava R. (Bacigálová, 1992, SAV). 31. Bukovské vrchy M ts.: U bla 
(Bacigálová, 1989, SAV).

Localities of T. s a d e b e c k i i  on A .  i n c a n a  (Fig. 11). 23a. Západné T atry  Mts.:
Ziar surr. Sm rečianka B., 1988; Zuberec surr. Studený potok B., 1988 (Bacigálová,
SAV). 29. Spišské vrchy Mts.: Levoča (Greschik, 1889, BRA). On bo th  these sites 
(Zuberec and Ziar) the host p lants -  A l n u s  i n c a n a  -  were p lanted after ad justm ent 
of a brook.

T.  s a d e b e c k i i  is wide spread in N orthern and W estern Europe, G eorgia and Japan  
(S ala ta  1974). According to  G jaerum  (1964), T.  s ad e b e c k i i  occurs in Norway as 
a sum m er form of T. ep i ph yl l a .  In our ecological conditions T.  s a d e b e c k i i  was 
concluded to  be a species occurring both  on A .  g l u t i n o s a  and A .  i n c a n a .  We suppose 
th a t the fungus may also be d istributed  not only at two m entioned localities bu t also 
in some other areas of Slovakia. It is rem arkable th a t also in Poland T.  s a d e b e c k i i  

was found on A l n u s  x p u b e s c e n s  Tausch, only a t two localities (S alata  1975).

A c k n o w l e d g e m e n t s

T he au thor is grateful to Mrs. G. Vosátková for her technical assistance.

I

C z e c h  m y c o l . 4 7  ( 3 ) ,  1 9 9 4

232



R e f e r e n c e s

B a c ig a l o v a  K.  (1988): P rísp e v o k  k  p o z n a n iu  d ru h o v  ro d u  T a p h r in a  n a  S lovensku . -  M ykol. lis ty
31: 5 -8 .

BACIGALOVA K . (1992): T a p h r in a  p o te n tilla e  (F a rl.)  Jo h a n s , o n  P a ra g e u m  m o n ta n u m  (L .) H ara , 
a  new  sp ec ies  in  S lovakia. -  C es. M ykol. 46: (1 -2 )  138-142 .

D o s t a l  J .  a n d  ČERV EN K A  M . (1991): V elký k íú č  n a  u rčo v an ie  v yšš ích  r a s t l ín  I. -  S P N  B ra tis la v a , 
7 7 5  p p .

F u t a k  J .  (1966): F y to g eo g rafick é  č len en ie  S lovenska. -  In : F u tá k  J .  e t  a l.: F ló ra  S lovenska .I. p p . 
5 3 3 -5 3 8  B ra tis la v a .

GJAERUM H . B . (1964): T h e  genus T a p h rin a  F r. in  N orw ay. — N y tt  M ag. B o t., 11: 5—26. 
GJAERUM H . B . (1966): O re tu n g e  fo ra rsa k e t av T a p h rin a  a ln i (B . &: B r.)  n . com b, i N o rg e .-  

B ly t t ia ,  24: 188 -1 9 5 .
HRUBY J .  (1932): B e itra g  z u r  P ilz flo ra  d e r  W e s t-K a rp a th e n . -  F o lia  C ry p to g a m ic a , 9 ,(1 ): 1 0 7 3 - 

1106.
JESCHKOVÁ R . ( 1 9 5 7 ) :  S tu d iu m  ř á d u  T a p h rin a le s  v C S R . -  D ip lo m o v á  p rá c e , P říro d o v ěd eck á  

f a k u l ta  U n iv e rs ity  K arlo v y , P ra h a ,  1 0 9  p p .
M IC H A LK O  J . ,  M a g i c  D . a n d  B e r t a  J .  (1 9 8 7 ) : G e o b o ta n i c a l  M a p  o f  Č S S R . — B r a t i s la v a ,  1 6 7  p p .  
M ix  A . J .  (1 9 4 9 ) : A m o n o g r a p h  o f  t h e  g e n u s  T a p h r in a .  -  U n iv . K a n s .  S c i. B u i . ,  33 : 1 -1 6 7 . 
N a i d e n o v  Y . (1 9 8 6 ) : D i s t r ib u t io n  o f  c e r ta in  s p e c ie s  f r o m  T a p h r i n a  S a d e b ,  g e n u s  o n  th e  fo r e s t  

v e g e t a t io n  in  th i s  c o u n try .  -  G o r s k o s to p a n s k a  n a u k a ,  5: 3 5 -4 0 .
N e g e r  F . W . (1906): E in  B e itra g  z u r  P ilz flo ra  d e r  In se l B o rn h o lm . -  B o t. T id s sk r . 27: 361 -3 7 0 . 
PALM B . (1917): S v en sk a  T a p h rin a -a r t  er. -  A rk . B o t. 15,4: 1 -41  (n .v .)
SALATA B . (1974): G rzyby ,6 , S zp e tk o w e-T a p h rin a les . -  P W N , W arszaw a-K rak o w , 87  p p .
SALATA B . (1975): R o zm ieszczen ie  geograficzne sp e tk o w y ch  (T a p h rin a le s)  w P o lsce . — A c ta  

M y co lo g ica  1 1 ,(1 ): 2 3 -4 8 .

B a c i g Ál o v Á: S p e c i e s  o f  T a p h r i n a

233



t o
C O

35 v ^w u , 36 37 38 39 4°

I C -  v  I i— J_i " t ' V i   C'/ (  3  ^C" 1

, \  f^ ' w C . •• ^ 4  i f % / ^ ^ V s  • I V  ^
) /  1 ^ 7  • * ,S /  " \  V I V ^ V _/ '  r v l J v ^ S  t T ^  1 ' iv S \  ) \  ^  r\

_________  35  36___________________________ 37__________' ___________38    39___________________________ 40_______

F ig .  3 . D is tr ib u tio n  m a p  o f  T. a ln i -  A a n d  T. ep iphy l la -  0  o n  A. in ca n a  in  S lovak ia



_________________ 35  36____________________________ 37___________________________ 38__________ 39__________________________  40________

I

I   35_____________________________ 36______________________________37_____________________________38_____________________________ 39______________________________40________

F ig .  8 . D is tr ib u tio n  m a p  of T. to squ ine t i i  on  A .  g lu t inosa  in  S lovak ia

oi



I

I    35___________________________  36_______________________  37____  38   39  40________

I  F ig .  1 1 . D is tr ib u tio n  m a p  of T. sadebeckii  o n  A . g lu t in o sa -  #  a n d  A . in c a n a -  A in  S lovak ia



INSTRUCTIONS TO AUTHORS 
Preparation of manuscripts. Manuscripts are to be subm itted in English, German or 
French. The text of the manuscript should be written on one side of white paper (A4,
210 x 297 mm) with broad margins (maximum 30 lines per pages). Each manuscript must 
include an abstrac t  (in English) not exceeding 300 words and a maximum of five key 
words. The paper will be followed by an abstract in Czech (or Slovak). The journal is 
responsible, however, for the translation of abstract into Czech for foreign authors. Please 
send two copies  of the typescript. The authors are asked to submit diskettes with the  
a c ce p te d  m a n u s c r ip t s  prepared on IBM-compatible personal computers.The files should ;

be in ASCII under DOS. Both IID and D D /3 .5” and 5.25” diskettes are acceptable.
Illustrations and tables. All tables, black and white photographs and figures (in black in­
dián ink on separate sheet) combined with the legends should be self-explanatory. Legends 
to the figures must be typed on a separate sheet. Colour photographs can be accepted 
but the authors will be responsible for the costs. Any drawing or a photograph of mi­
crostructures should be provided with a scale. Any illustration should be subm itted as j
the  orig ina l  d raw ing  a n d  o n e  clear  copy. Output from computer graphics programs pro­
duced on plotters or laser printers is quite acceptable. The dimension of any figure should 
not exceeded 180 x 260 mm in size. References to illustrative matter in the text should 

normally be parenthetical, e.g. . . .  spore sizes (Table 1) and . . .  as shown in Fig. 2 . . .
Nomenclature. Latin names should conform to the International Code of Botanical 
Nomenclature. New taxa must be substantiated by a Latin diagnosis including a ref­
erence to the public herbarium where the type specimen is deposited. The authors are 

asked to use only the acronyms listed in Index Herbariorum.
References. References are to be listed in alphabetical order according to the surnames of 

the first authors. The bibliography should be written as follows:
Moravec J. (1984): Two new species of Coprobia and taxonomic remarks on the gen­

era Cheilym enia and Coprobia (Discomycetes, Pezizales). -  Ces. Mykol. 38: 146-155.
(journal article)

Ryvarden L. (1978): The Polyporaceae of North Europe, Vol. 2. Inonotus-Tyromyces. -  
Oslo, 507 pp. (book)

Tommerup I.C ., Kuek C., and Malajczuk N. (1987): Ectomycorrhizal inoculum production 
and utilization in Australia. -  In: Sylvia D.M., Hung L.L., and Graham J.H. (eds.) Pro­
ceedings of the 7th North American Conference on Mycorrhizae, pp. 93-295, Gainesville.

The references in  tex t  should be Moravec (1984), or (Moravec 1984); or Kiihner et Romag- 
nesi (1974). W hen there are three or more authors use the form Tommerup et al. (1987).
Manuscript evaluation. All manuscripts will be reviewed and the authors informed about 
the acceptance, rejection or necessary revisions within two months. If a manuscript is 
returned for revision, the authors should submit a revised version within three months.

P roof corrections. Proofs of the paper will be sent to authors together with the original 
manuscript. If not returned within three weeks, the proof correction will be carried out 

by the editor. The principal author will receive 30 reprints free of charge.
Correspondence. All correspondence concerning the journal should be sent to the following 
address: Czech M ycology/Ceská mykologie, National Museum, Department of Mycology,

Václavské náměstí 68, 115 79 Praha 1, Czech Republic. Phone: 02/24230485

Czech Mycology, published by Czech Scientific Society for Mycology. Typeset by TgX.
Printed by Cihák Press, Praha 10. Distributed by Czech Scientific Society for Mycology,
P.O.Box 106, 11121 Praha 1, and Kubon & Sagner, P.O.Box 340108, D-Miinchen 34,
Germany. Podávání novinových zásilek povoleno Ředitelstvím pošt Praha čj. NP 105/1994

ze dne 4.2.1994. Annual subscription: Vol. 47, 1993-4 (4 issues), US $ 8 0 .-  ■



CZECH MYCOLOGY /  ČESKÁ MYKOLOGIE

is an international scientific journal publishing papers in all aspects of mycology including 
taxonomy, ecology, physiology and mycofloristics as well as mycological topics in forestry, 
agriculture and medicine. Czech Mycology will publish full length papers and short com­
munication reporting original research which makes a significant contribution to mycology.

Review articles are also published.

C O N T E N T S

HOLEC J.: The ultrastructure of the spore wall and ornamentation in the Xerocomus
group of Boletus ........................................................................................................................  173

VAM POLA P., POUZAR Z.: Antrodiella genistae -  a new polypore for Czech Re­
public and Slovak Republic .................................................................................................... 185

VAM POLA P., KOTLABA F. and POUZAR Z.: Antrodia pini-cubensis, a new poly­
pore from the Caribbean area .............................................................................................. 189

LIZON P.: Type specimens of fungi held in the Herbarium of the Slovak National
Museum (BRAJ, Bratislava, Slovakia ................................................................................ 193

KO TLABA F., KLAN J.: A handful of Aphyllophorales collected in Greece ............  199
KNOBLOCH E., KOTLABA F.: Trametites eocenicus, a new fossil polypore from

the Bohemian Eocene ..............................................................................................................  207
PIECKOVÁ E. and JESENSKÁ Z.: The effect of the heat-stable and chloroform- 

extractable secondary m etabolites of filamentous fungi on the respiratory tract
cilia movement of one-day-old chickens in vitro ...........................................................  215

BACIGÁLOVÁ K.: Species of Taphrina on Alnus in Slovakia .........................................  223
Bookreview ............................................................................................................................................. 206


