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M ycoflora o f large-scale greenhouse plantation o f salad cucumbers
H ou b y  ku ltur sa lá tových  ok u rek  ve velk op lošn ých  sk len íc ích

Ja n  K uthan

Iii the cou rse  o f  the  years  1988 - 1991 the au tho r used  to visit large-scale  g reenhouses  at Paskov near O strava 
(N E M orav ia , C zechoslovak ia ) and  su rveyed  not on ly  the abundant g row th  o f  p articu larly  liigher fung i there , but 
in 1989 he tried  to  sum m arize  the w eight o f  b iom ass o f  the m ost frequen t species. T he resu lts  o f  the observation  
o f  b iom ass, freq u en cy , abundance  and  pheno logy  are p resen ted  in the tables. A ltoge ther 95 m acrofung i taxons,
1 spec ies o f  H yph o m yce tes  and  1 spec ies o f  M yxom ycetes  w ere recorded  and they are given  in the system atic  
sum m ary , p o ten tiona lly  w ith  com m ents.

V p růběhu  let 1988 - 1991 au to r navštěvoval ve lkop lošné  sk len íky  v Paskově  u O stravy  (SV  M orava, 
Č eskoslovensko ) a s ledoval zde nejen  ho jný  výskyt p řevážné  vyšších  hub, ale v roce 1989 se pokusil vyhodnotit ►;
i m nožstv í b iom asy  ncjčastě ji se vysky tu jíc ích  druhu. V ýsledky pozorován í b iom asy , frekvence, abundance 
a feno log ie  jsou  uvedeny  v tabulkách. C elkem  zde by lo  z jištěno  95 taxonů vyšších  hub, 1 druh  H yphom ycetes  
a 1 d ruh  h lenky , k te ré  jso u  uvedeny  v system atickém  přeh ledu , zčásti dop lněném  kom entářem .

At Paskov  near Ostrava (N E Moravia ,  C zechoslovakia) a m o d em  com plex  o f  large- 

scale g reenhouses  heated by outlet heat from a near cellulose factory produces  especially  

vegetables  and flowers for the industrial centres in the vicinity. T he  main production  is 

centralized in 10 separate  units  o f  11.000 sq .m eters each, som e sm aller g reenhouses  are 

used for special production  or o ther applications (e.g. reproduc ing  insects used for 

biological repressing  m isch ievous  parasites).  A bout 90% o f  the product ion (about 2000  t 

per a year) are salad  cucum bers ,  tomatoes, red pepper,  le ttuce, kohlrabi,  and Chinese 

cabbage, the rest are flowers (e.g. carnations, lilies, and fresias).  In w in ter  chicory  buds are 

p roduced  in three special halls, and for the rest o f  year the room s are used for cult ivation o f  

cham pignons. Soil is prepara ted  and m ixed  for all units  in a central plant, only substratum 

for ch am pignon  h o tbeds  is im ported. A ir-conditioning, heating, watering, and  partly also 

fertilizing in all m ain  units  is au tom ated  according to a g iven p rogram m e.

Pest are des troyed  biologically: insects (as Tetranychus urticae, F ranklin ie lla  

occidentalis, T ria leurodes vaporarium , etc.) by predatory  mites (P hytoseiu lu s pers im ilis  

and A m b lyse iu lu s m ackenzii), and /or  by parasitizing w asps (E ngarsia  fo rm o sa )\  

phy topathological fungi as F usarium  etc. by intensive s team ing o f  soil,  or by inoculation 

o f  soil with special cultures o f  low er fungi or bacteria (e.g. Trichoderm a viride, B acillu s  

subtilis)-, w eeds by manual w eeding  and strewing rem nants  o f  bark and bast from the waste 

o f  the cellulose factory (processing coniferous w ood only) am ong  the rows. F ungic ides and 

herbicides arc only exceptionally  applied at the first s tage o f  cult ivation, instead 

insecticides inhibitors  o f  evolution  s tages o f  g reenhouse-m oths  ( T ria leurodes vaporarium ) 

are applied  if necessary. Tests , too, are m ade with insects parasitiz ing fungi (Isaria ,



"!-•] B eauveria, Spicaria , H ym enostilbe  species), but,  because  o f  the possible prob lem s and

danger  for h um a n  health  (m ainly at the attendants), ju s t  isolated sm aller  g reen h ou se  units

During som e in form ative  visits in February and M arch 1988 a lm ost 30 species o f  h igher  

fungi w ere occasionally  found in the plantations o f  salad cucum bers ,  often  in a large 

num ber o f  fruit-bodies. In the units with the plantations o f  lettuce, kohlrabi,  and Chinese 

cabbage, as well as with flowers, occurence o f  h igher  fungi was very low probably  because 

o f  the low er tem perature ,  soil and air humidity ,  and low er conten ts  o f  o rgan ic  m atter  

(straw, cow -dung) in the soil. In the plantations o f  tom atoes and  red pepper  besides the 

sam e type o f  used soil the row s are mostly  covered  with a black plastic foil for repressing 

I I  w eeds - h igher  fungi are also repressed in this way, though here p robably  by the increased

carbondioxyde contents  in a ir under  the foil.

T he  rich and diverse fungus flora which occurred  in the salad cucu m b er  plantations 

g | |  sugges ted  me a schem e o f  systematic  observations o f  these g reenhouse  fungi, nam ely  not

i | |  only from the point o f  view o f  an identification o f  these larger fungi g row ing  there, but

also o f  a study o f  successions, frequency, abundance, and  quanti ty  o f  individual species 

| | j  biomass. T herefore I decided to watch a complete  season o f  cucum be r  cult ivation  in one

§jg unit o f  the greenhouse  com plex  from the m om ent o f  planting seed l ings to the final

liquidation o f  the row s after the last harvest.

I In late lanu a ry  (16th - 24th, 1989, two units  2.2 ha) o f  salad cucum bers  (C ucum is

sa tivu s  L., ads. C orona) w ere planted. A plantation in row s on a h igher  layer o f  straw  (so 

called "M ultsch-type" cult ivation) and soil with fertilizers (16.5 kg o f  com bined  fertilizer,

E l . 5 kg am m on ium p ho sp ha te  and 3.3 kg kalium sulphate  for a row about 30 sq .m .) was 

used. Later treatm ents were:

- Previcur spraying against diseases caused  by fungi (e.g. C olle to trichum  orbiculare,

K  F usarium  oxysporum  f. m elonis, C ladosporium  cucum erianum , B o tryo tin ia  fucke liana ,

31 Sclero tin ia  scletiorum , etc.).

- Intensive w atering by spray, partly with liquid fertilizers Ca-N or M g-N , too,

SI - D A M  Vegaflor - com bined  liquid fertilizer with trace elements ,

£  - A m m onium nitra te  - a nitrogen fertilizer and Cererit - a com bined  fertilizer, both in the

am ount o f  about 3 kg per  a row in every treatm ent (every 15 days),

- C arbond ioxyde  gas - for intensification o f  the grow th o f  plants.

P  Very good yields o f  cucum bers  were obtained with this technology, though the nitrate

contents  in the products w ere apparently  higher. T he  occurrence  o f  fusariosis  w as also high 

jp ow ing  to h igher hum idity  o f  air  and soil, as well as the rich occurrence o f  fruit-bodies and

¡I  separate species o f  h igher fungi. As it will be noted later, in the next years 1990 and 1991,

if this technology was forsaken: a greater part o f  artificial fertilizers was com pensa ted  by

a w J

Č eská mykologii; 46  (1 - 2 )  1992

1  2



cow -dung  and  w atering w as  essentially  reduced. The nitrate contents  in cucum bers  lowered 

(at the cost o f  a certain  decrease  o f  the yield, partly substituted by  reduced  occurrence  o f  

fusariosis), but,  as the m ain  change, the former abundance  o f  h igher fungi disappeared. i i l

In the tim e be tw een  January , 18 and M ay 13, 1989, 18 observations were realized 

(every 5 - 6  day) in the g reenhouse  unit No. 6 and No. 8. In the unit No. 6 the occurrence 

o f  various species  o f  h igher fungi, frequency and abundance o f  fruit-bodies, quantity  o f  

b iom ass, and  success ion  o f  selected spccies w ere studied during  the w hole  season.

Particularly fruit-bodies o f  separate  species for de term ination  and  herbarium  specim ens 

were collected in the unit No. 8 planted a w eek later and cult ivated in the sam e method.

B ecause  o f  the great similarity o f  the fungus-flora in both  units  som e statistical 

inves tiga tions for the b iom ass  evaluation (e.g. the n um ber o f  fruit-bodies g row ing  

g regariously  on one p lace - p resum ably  from one sole m ycel ium  - de term ination o f  the | s

m ed ium  w eight o f  a fruit-body, etc.) were also realized in the above m entioned  unit. An 

aim o f  m in im u m  dis turbance in the grow th was pursued with this method  and by counting  

fruit-bodies in the unit No. 6. Certainly, if one species occurred  in the unit No. 6 only, it | g

was collected and deposited  as a herbarium  specim en; a few species that occurred only in

the unit No. 8 were noted  in the general list, but not used for statistics. | f |

S om e positive and negative inf luences o f  fertil izing, increased temperature ,  watering, | |

etc. at the fructif ication o f  these saprophytic  fungi were observed. The main results can be ¡ i |

seen in the g raphs  and  in the tables.  A rich form ing  o f  fungal fruit-bodies was observed 

mainly  during  the first w eeks after the cucum ber planting. It m ay  be supposed that the H

reason consis ted  in the abundance  o f  fresh organic  m atter in the substratum (straw, |gj

rem nants  o f  bark and bast), in high soil humidity  (though the soil was still well loose and IH

aerated at the sam e time), and in appropriate  air hum idity  and temperature. The  soil l i

tem pera ture  was not recorded because  the isolated system was in a direct relation to the air 

tem pera ture  and it changed  though the tem perature  o f  soil was still som e degrees lower. | |

The soil reaction was between pH 6.5 - 6.7, in the next years, when cow -dung  instead o f  | §

straw and artificial fertilizers was applied, the soil reaction was little h igher  (pH 6.7 - 6.9). S |

The intensive watering, fertilizing, and increase daily m edium  hum idity  and tem perature  | |

p roduced  rather negative  effect as well as increasing the shade o f  soil (m icroclim ate) by the 

cucum ber plants. Later, w hen the watering process carried out by spraying from above was S

changed  to direct watering the row s by water hoses togeather with a stabilization o f  air 9

hum idity  and tem perature  on a h igher  but regular level, fruit-body forming o f  a lm ost all the ¡§1

fungus species  was restrained or entirely stopped. The fructification climax o f  various | | f

spccies was noted at diverse time, in som e special cases two climax in one species (or p

genus) were observed. During the last two visits realized in May, 1989, the appearance o f  i j

fruit-bodies and the num ber  o f  g row ing  species was very low, therefore (and because  o f  a m
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greater devastation o f  the plantation by the harvest) the observations  were then s topped  

although the p lantation  w as  fully liquidated tw o w eeks later at the end  o f  May.

U nder  this condit ions som e fungi fo rm ed a great n um b er  o f  fru it-bodies (e.g. P eziza  

vesiculosa, C oprinus urticaecola , L eucocoprinus b irnbaum ii, P a n a eo lu s subba ltea tus, 

etc.), in o ther  cases  giant fruit-bodies (with cap d iam eter  to 15 cm  in L eu co co p rin u s  

-X j b irnbaum ii and in L eucocoprinus cretatus, and  22 cm in P lu teus p e ta sa tu s)  w ere noted.

A yellow  surface m ycel ium  of  L eucocoprinus b irnbaum ii with p r im ord ia  covered  m ore 

than one  sq.m. in num erous  places. S om e species formed only  very few fru it-bodies,  only  

1 specim en o f  E nto lom a undatum  was found tw o times. Certain  fungi spccies fructif icated 

on the rows, som e others outs ide the row s under the heating tubes only  w here  m ore 

;  ' w oodrests  were present (e.g. P lu teus petasa tus, H ohenbuehelia  rickenii, L eucoagaricus

m eleagris, H ypholom a fa sc icu la re , P holio ta  gum m osa , etc.), som e w ere  found  both on the 

row s and under  the heating tubes (e.g. L eucoagaricus bresadolae, L euco co p rin u s  

¡11 cepaestipes, etc.), som e on the border o f  the unit w here the tem pera ture  w as lower.

O ne  visit to two units  with  m ore  than 400  row s represented  a w alk  about 8 km long 

under  condit ions o f  a "tropical rainy forest", scratched by the ragged surface o f  cucum ber 

¡g | leaves. Therefore it w as not easy to evalua te  exactly the frequency o f  an individual fungus

species and the n um b er  o f  their fruit-bodies. For evaluation  o f  fruit-bodies and their 

b iom ass, partly a sim ple  count w as used, partly also statistics- a ca lcula tion  based  on  the 

average  n um ber  o f  fruit-bodies in one  place (in one tuft, in a g roup  ev idently  g row ing  from 

one m ycelium ) received empirically.

The results are show n in the table No. 1. The observations  concern ing  p heno logy  are 

partly show n on the graphs No. 2 - 5 ,  partly, together with observations  concern ing  

®  successions in different species or g roups , are given in the conclus ion  to the general part o f

this contribution. The b iom ass o f  the species with a value greater than 0 .10  g per sq.m . is 

g iven in the table No. 2. All this values were obta ined in the  unit No. 6 w here  54 species  o f  

m acrom ycetes  and 1 o f  H yphom ycetes  could  be identif ied in 1989.

Not without an in terest was also the com par ison  o f  the results  in the unit No. 6 and  No. 

8 with tw o o ther units (No. 3 and No. 5) planted with cucum bers  at the end o f  February,

1989. O nly  fertilized soil (without a straw layer o f  the "M ultsch  - type" cult ivation) was 

applied  there, and in som e sections o f  the units  inoculation o f  soil with T richoderm a viride  

§s’J or B acillus su b tilis  against fungal pest (especially  F usarium ) w as used. In those separate

sections F usarium  w as a lm ost fully surpressed, but also the appearance  o f  saprophytic  

m acrom ycetes  (with exception o f  som e solitary tufts o f  H ohenbuehelia  ricken ii) was 

reduced  nearly to zero.

T w o  o ther units (No. 9 and No. 10), a lter  the harvest o f  lettuce and kohlrabi,  were 

planted  with salad cucum bers  on fertilized soil w ithout straw, a part o f  the unit No. 9 was
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also p lanted with red pepper  (C apsicum ). Heating and watering was a little different ( low er p i

tem pera ture  and  humidity),  the used Dutch variety Sam ar o f  cucum bers  is h igh ly  resistant

against the C M V  (C ucum is  virus), W M V  (W aterm elon  virus), SC A B  (C ladosporium  ;j§|

cucum erianum ), m ildew  (Sphaero theca  cucum is), leaf-spots (C orynespora  capsico la ), and

also against the dangerous  m ould  P erenop lasm opara  cuberisis. The obtained results were gfe

very good concern ing  the condit ions o f  the cucum ber plants, but the n um ber  o f

m acrom ycetes  low, though som e new  species for the locality were found here. The main

reason consis ted  probably  in a lack o f  straw in the row s and regime o f  watering  and air-

conditioning. T he  fungus Sclero tin ia  sc lero tiorum  (Lib.) De Bary forming sclerotia in S

dying s ta lks w as observed on plants o f  C apsicum  annuum  L., but this fungus w as not

found on cucu m bers  anyw here  in this locality.

In 1990 I p lanned  to con tinue  in the sam e investigations as in 1989 (a repetition).

H owever,  an intensive s team ing o f  the row s has been executed  before the cucum ber 

planting  w as rea lized  at the first w eek  o f  February  (units No. 7 and No. 9). T he  row s with 

straw and soil ( " M u l t s c h - ty p e ” ) were covered with specieal canvas and steam ed several ■

hours by overheated  steam (130 - 140°C on the output). It is also possib le  that the soil w as g |

partly con tam ined  with inoculated low er fungi from the test executed  in 1989 in 

consequence  o f  the central preparation  and  hom ogenization  o f  the soil in the object. | h

W hatever  the cause was, the occurrence  o f  m acrom ycetes  (but also F usarium ) in both ' l |

units was - p robably  in conccquencc  o f  steaming - perspicuously  low er in 1990. Som e 

species w hich  appeared  abundantly  in 1988 and 1989 were no  more registered in 1990, in | S

som e o ther  cases the num ber  o f  fruitbodies was distinctly reduced. Therefore  the study o f  

frequency and  abu ndance  o f  fructification had to be abandoned ,  only som e subsidiary 

observations o f  m edium  n um ber  and average weight o f  one fruit-body for getting more 

exact evaluation  o f  b iom ass  were made. But from the other point o f  view it is necessary to g

em phasize  that 28 species o f  m acrom ycetes  and 1 o f  M yxom ycetes  not recorded there gf!

before were collected in 1990 partly am ong cucum ber rows, partly also in o ther | | |

p lantations. S om e species w hich  occurred in 1988 and 1989 with only few fruit-bodies 

could be found in 1990 with a large num ber (e. g. V olvariella  speciosa , C onocybe  sp. div., J |

etc.) o f  fruit-bodies, therefore it w as also possible to give a greater precision to the H

determ ination  and  observation  o f  som e  earlier collections.

In a greater part o f  units visited in 1988 to 1990 salad cucum bers  were planted together y

with o ther units  with tom atoes, le ttuce, red pepper, etc., w here fungi occurred  only | |

occasionally , total 85 taxons were found. 12 taxons o f  m acrom ycetes  (mainly C onocybe  | |

sp.) w ere co llected  as new  in 1991.

T he si tuation in 1991 was the worst o f  all the years when the observations were made. H

T he use o f  straw  w as  fully excluded, only soil and cow -dung  w ere applied  on the rows, and
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the cu cum bers  in row s w ere watered  by ’’d rop -w a te r in g”  w hen  the w ater is transported  in 

thin hoses with small perfora tions directly to the seedlings and sprayed  in perm anen t drops. 

T he intensity o f  w atering m ay  be changed  by w ater pressure in the plastic hoses. W ith  this 

sys tem  the surface  o f  the row s is dry and soil is watered  in the im m edia te  vicinity o f  the 

plants; fertilizers m ay  be added  to water.  It is not necessary  to strew rem nan ts  o f  bark and 

bast am ong  the row s because  the main sense o f  this techno logy  is to save  w ater  and 

fertilizers and  to reduce  air  humidity as well as to keep the areas be tw een  the row s dry for 

the manipula t ion  and the harvest. T hough  ihc tem perature  o f  air  w as nearly the sam e as 

before, the dry environm ent and the absence o f  organic m atter  surplus in substratum 

caused  a general decline  o f  fungi occurrence. In February  and M arch, 1991. I visited the 

unit No. 4 with red pepper  and tom atoes, m ore times. O nly  very few spccies  o f  last y ea r 's  

abundant occurrence  (e. g. L eucocoprinus b irnbaum ii, P eziza vesiculosa , P anaeo lus  

subba ltea tus, H ohenbuehelia  rickenii) w ere found in the units with cucum bers .  Some 

spccies o f  C onocybe  and C oprinus, not collected there before as well as tw o spccies o f  

D iscom yce tes , w ere found in 1991 especially  on insufficiently crushed  and  dis tributed bits 

o f  cow -dung .

More than 95 taxons o f  h igher  fungi, 1 species o f  H yphom yce tes , and I o f  M yxom ycetes , 

were collected during  the years 1988-1991, all inside the g reenhouses  in plantations o f  

cucum bers  and o ther  vegetables. O utside the greenhouses but inside the enterprise 

M orchella  con ica  and P holio ta  lenta  were also found, both species on rem nants  o f  bark 

and bast from the w aste  o f  the cellulose factory applied as s trew ing under  decorative 

coniferous shrubs.

The m ycoflora  recorded inside the greenhouse  units at Paskov m ay be roughly  div ided 

into three groups:

1. Characteris tic  spccics o f  g reenhouses not occurring (or only exceptionally) in the nature: 

e. g. C litocybe augeana, C litop ilus passeckerianus, Leucocoprinus b irnbaum ii, L. cretatus, 

C onocybe intrusa, partly also B olb itius coproph ilus  and B. variico lor, etc.

2. Spccies o f  gardens, com posts ,  and fertilized soil contain ing rem nan ts  o f  straw, plants, 

dung, etc.: A gro cyb e  m olesta, A grocybe praecox, C onocybe  sp. div.,  C oprinus  sp. div.,  

Lepista sordida, P anaeo lus subbaltea tus, Peziza vesiculosa, V olvariella  speciosa , 

L eucoagaricus leucothites, etc.

3. Species g row ing  on w aste  w ood, sawdust,  and rotten straw mostly  in the nature: e.g. 

B olb itiu s vitellinus, H ohenbuehelia  rickenii, H ypholom a fa sc icu la re , L eucocoprinus  

bresadolae, P lu teus petasa tus, P. depaupera tus, S p h aerobo lu s ste lla tus, C ya thus olla, 

C rucibulum  laeve, ctc.

It is necessary to notify that only in 1988 and in 1989 such an abundance  o f  h igher 

fungi was observed. The cause o f  it consisted in very rich substratum (especially organic
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TA B  N o 1 N u m b e r  o f  f r u i t - b o d i e s  (FB) - u n i  I N o .  6 Total /  T o ta l
--------------------------------------------------  gathered  by sim ple addition -  AD, by statistics -  S n u m b e r /  w eight

 1_ _ 1........... ............................................................ ............_________________  o f FH o f I B
Species observed , ^
during the cam paign /
in 1 9 8 9 average

1 :  3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 /  w eigh t B iom ass
/  o f3 1 FB g / s g . m

AG RO C Y BE AD " ~  ~  ~ 66  479,2
gibberosa   7,2 6 0,04______

S 20 40 80 20 120 100 60 20 4 6 0 1 5 1 8,0
jvj ped iades_____________________________________________________        .3,30 0,14 ^

BOLBITIUS S 2Q 3Q 8Q Mg0 3J0 ^  80 8() 2Q 1Q 2 2 4 0  ,4 8 2 8 ’°  a
cop roph ilu s__________________________________________________________________________________________________________________________________ 2 ,2 0  0,44_______ >
BOLBITIUS AD 4 ,4 3? , ,  5 ,9 , 3 1 15 292,1 g
va riico lo r____________________________________ ’_______________________________________________________________________________________________ 2,54  0,03_______ <
BOLBITIUS S 210 700 2g0 140 70 35 35 1 4 7 0 1 8 96,3 °
v ite llm u s______________________ _________________________________________________________________ ____________________________________________ 1,29 0,17_______ o

CLIT O CY B E AD 5 17 6 8 6 42  434 ,7  o
augeana     10,35 0,04_______ ^

CLITOPILUS ^  6 4 21 16 3 50  103,5 ^
passeckerianus_____________________________________ ‘___________ _____________________________________________________________________________2 ,07  0,009 c
CO NO CY B E AD „ 54  43 ,0  8
h u ijsm an ii__________________________________________________________________________________________  ^ ____________________________ 0 ,63 0,003 c

CO N O C Y BE S 8 24 32 4g 48 M 48 4Q 48 32 M 24 16 24 4 9 6  n 272 ,8  °
m acrocephala_______________________________________________________________________     0 ,55  0,02_______ £
CO NO CY B E AD , ,  ,  .  25  10,0
lactea___________________________________________________  !___ .__________ 1!_________ 6 _ 0 ,4  0 0,001
C O PRINUS S 20 18Q 1(XX) 40 g0 460 76Q M0 58Q 4Q0 j 2() 4 7 4 0  4 7 4 ,0
callinus_______________________________________________________________   i_ _ j _ 0 ,1 0  0,0-4_

COPRINUS S 4g 360 2% 1W %  g0 M 4g 24 1 120 3505 ,6
em ereus ________________         3 ,13 0,32_______

CO PRINUS S 2Q 3Q 2Q 5Q ^  38Q go 60 40 10 7 5 0 2 2 5,0
co thu rna tus________________________________________________________________________________________________________________  0 .3 0  0,02_________
COPRINUS S 24 36 24 4g %  3 n  4g 36 ^  36 12 7 3 2 1 2 8 8,3
floccu losus  _______________________________________________________________________________________     1,76 0,12
COPRINUS AD 110 17,6

- j  friesii_______________________  1 1 1 1  0 ,16  1 0,002



oo COPRINUS S 20 80 40 460 280 40 80 30 40 20 35 25 1 140 „ 364,8
lagopus______________________________________________________________________________________________________________________________________0 ,32  0,03_______

COPRINUS S 60 140 60 20 20 40 280 20 6 4 0 „ ,  O O l'0 2 ’4
m arcu len tus_________________________________________________________________________________________________________________________________ 0 ,1 6  0,01_______
COPRINUS S 50 4  60,5

. .. ... o 4o t>4 4o n  iop a to u illa rd ii_________________________________________________________________________________________________________________________________ 0 ,12  0,005
COPRINUS AD 53  16,3
rad ia lus__________________________ 3__________ “ __________ 6_____ ^ ____ 18 2 _______________________________________________________________0.31 0,001

COPRINUS S 2500 25(KX) 25(X)0 5(X)0 25() 1{XX) 5Q0 6 1 5 0 0  1845,0
urlicaccola    _ _ _ | _________________     0 .03  0,17_______
HOHENBUEHELIA S 7 3 0  27022 ,5
ricken ii________________________________________________________________________________________________    38 ,25  2,54_______
LEUCOAGARICUS AD 465  9927 ,8
brcsadolae______________________________8 2? 59 145 130 45 21 10 I 17 ? _______________________________________ 21 ,35  0,90
LEUCOACAR1CUS AD , 35 833,7
k u c o lh ile s _______________________________________________ 6 - 1 3___________________________ _________________________________  23 ,82  0,08 *
LEUCOACARICUS AD 6 9  2 9 4 1 2 0 ,0  2
subcretaceus_________________________________ 3 8 ~ -  L_____' _____5_____ ______-______________________________________  27 ,50  0,17 g
LEUCOCOPRINUS S ^  ^  ^  ^  ( ^  33Q() )3gQ gMQ i m  m ()  m Q  ^  m  ^  m  5 1 6 0 0  479 ,2  g
b irnbaum ii__________________________________________________________________________________________________________________________________ 5 ,70  26 ,74______  p
LEUCOCOPRINUS AD 27 7  1969,5 £
cepacstipes_________________________________  ,0 11 "  [ _______________________   7, 11 0.18 ~
LEUCOCOPRINUS AD 121 1185,8 ’

7 iQ 1 Q 71 77 «s * K)
creta tus__________________________________________________________  1_____ i______________ 9 ,8 0  0,11 ~
LEUCOCOPRINUS S 7 2 0  201 ,6  S
denudatus____________________________  1? 30 60 « ' 120 60 W 30 3t) 4? 30 l? 0 ,28  0,02 ' J
LEUCOCOPRINUS S 9 0 0  3438 ,0
lila i'in»£ ranu Iosus  | ~° , 20 20 40 1211 »» 40 34(1 1:0 80 20_____________  3 , 82 ,  0,31
PANAEOLUS S 13690 36415 ,4
su b b altea tu s  210 570 600 1740 2160 840 1220 2450 1160 360 270 1410 270 240 90 40 30 2 6 6 3 31
PEZIZA S 156650  86 1 0 2 5 ,0
vesicu losa  6750 19900 91000 13800 7400 11450 2150 1300 100 800 600 400 5 50  ?8  28

PSATI1YREL1A S 150 15,6
Prona________________________________________________________  «>_____________________  ^ ____________________ 0 ,0 9  0,001 jf
PSILOCYBE S 4 1 0  512 5
p lns.,loH lcs_____________________________________  240 150   ,.2 5  0.05
VOLVARIELLA AD  ̂ t  5 9  1624,9
s p i 'd o sa _____________________________________________  '  _ _____________________________27 .54  0,15
VOLVARIELLA S 2 4 0  51 12,0
vo lvacea_________________I I  I I I  ___________  (*) l:iJ wl  21 .30  0.46



Tabic No. 2:
List o f  spccies  accord ing  to their specific b iom ass

g per sq.m
P eziza vesicu losa  78,28
L eucocoprinus b irnbaum ii 26 ,74
P anaeo lu s su b b a ltea tu s  3,3 I
H ohenbuehelia  ricken ii 2,54
L euco a g a ricu s bresado lae  0,90
V olvariella  vo lvacea  0,46
B olb itius copro p h ilu s  0,44
C oprinus c inereus  0,32
L eucocoprinus lilac inogranu lo sus  0,31
L eucocoprinus cep is tipes  0,18
L eucoagaricus su b cre ta ceu s  0,17
B olb itiu s v ite llinus  0,17
C oprinus urticaeco la  0,17
V olvariella  specio sa  0,15
A grocybe  p ed ia d es  0 ,14
C oprinus flo c c u lo su s  0,12
L eucocoprinus cre ta tu s  0,11

all o ther  spccies  less than 0 ,10

K u t h a n : M y c o i-'l o r a  o f  sa l a d  c u c u m b e r s
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matter), high hum idity  o f  soil and  air, and corresponding high tem pera ture  in the units. The

situation in the fructification is persp icuously  given in the table No. 1. Pheno logy  o f

separate spccies  and dynam ism  o f  fruit-body forming o f  35 species noted here can also be

seen here. T h e  rest,  namely  20 spccies, w ere  observed  in the unit No. 6 during  less than

three visits only; during  m ere  tw o visits: C oprinus ph a eo sp o ru s  (30 fruit-bodies), C oprinus

cf. p se u d o ra d ia tu s  (12), C rucibulum  laeve  (165), C yathus o lla  (64), G alerina  sp. j

"ca lidarium "  (19), H ypholom a fa sc icu la re  (27), P holio ta  g um m osa  (32), P lu teus p e ta sa tu s

(27); and during  only  one visit: A grocybe  m olesta  (8), B olb itiu s lac teus  (6), C litocybe

g a llin a cea  (4), C onocybe in trusa  (20), C oprinus h eterocom us  (6), C. sc lerocystid io sus  (8), S

E nto lom a  unda tum  (1), G ym nop ilu s p en e tra n s  (7), Lepista  sord ida  (9), P sa thyrella  |

a tom a ta  (33), S p h aerobo lu s s te lla tu s  (about 50),  and V olvariella  tay lori (9).

All the recorded  species arc d iscussed  or described in the following list. If not especially  

mentioned , all the species were collccted and determ inated  by the au thor  (J. K.). The 

specim ens  o f  all collccted and just de term ined species are deposi ted  in the herbarium  

B RN M .

T he au thor  thanks  for the help  with de term ination  or revision o f  som e collccted  spccies 

to Mr. H. B ender (GFR), M U Dr. J. Herink (ČSFR), RNDr. V. H olubová-Jcchová, CSc.

(ČSFR), RNDr. L. K o tilová-K ubičková (Č SFR ), Mr. J. M oravec  (ČSFR), RNDr. M.

Svrček, CSc. (Č SFR ),  Dr. E. Vellinga (the Netherlands),  and to Dr. R. W atl ing  (Great 

Britain, Scotland),  to Mr. J. S lavíček (Č SFR ) for the help with translation, and also to Ing.

M. Babiak, a m anage r  o f  the enterprise  Sem pra  at Paskov to Ing. A. Karasová and  Ing. M.

K onečná from the sam e enterprise  (all Č S F R ) for the in form ations and  for the help with 

technical p rob lem s o f  my research. T hanks  be longs also to RNDr. V. Antonin , CSc.

(Č SFR ) for so m e  critical notes  in the uneasy problem o f  scientific  nam es o f  fungi 

according the new est nom encla torica l rules.

L ist o f  sp ecies co llected  in green h ou ses o f  S em pra en terp rise  at I’ask ov  in 1988 - 1991

M y x o m y c e t e s

F uligo  c inerea  (Schw .) Morg. - unit No. 10, on soil,  s traw  and withered leaves around  

cucum b er  p lants,  22. III., 28. III., and 31. III. 1980, not in the herbarium.

A s c o m y c e t e s

C heilym en ia  th e lebo lo ides  (Alb. el Schw.: Pers.) Boud. - unit No. 3, on insufficiently 

crushed and d is tr ibuted  bits o f  cow -dung  on the rows with cucum bers ,  5. III. 1991, dct.

J. M oravec.

C oprobia  g ra n u la ta  (Bull.: Mérat) Boud. - unit No. 3, on the sam e substra tum  as Ch. 

th e leb o lo id es , 18. III. 1991, rev. J. M oravec. The las tw o m entioned  species w ere noted

K u t h a n : M y c o f l o r a  o f  sa la d  c u c u m b e r s
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  ........

only in 1991 after the change  in planting technology w hen straw in the base o f  row s was 

substituted by cow -dung.

H ypom yces p ern ic io su s  Magn. - unit No. 6, on fruit-bodies o f  L eucocoprinus b irnbaum ii,

9. II. 1989; and it the unit No. 8, on the sam e fungus, 15. III. 1989, both dot. V. H olubová- 

Jechová; - unit No. 10, on fruit-bodies o f  H ohenbuehelia  rickenii, 8. II. 1990. O bserved  

also in 1991. - This  spccies, a m em ber o f  the family H ypocreaceae, is a dangerous  

parasitizing fungus in cham pignon  (A g a ricu s) cultures. The fungus stage with ch lam ydo- 

sporcs is denom ina ted  as M ycogone pern ic io sa  (M agn.)  Cost, et Duf.; a k indcred  species 

with red ch lam ydospores  - M ycogone rosea  Link - was declared  as an orig inator o f  the 

"molle" disease causing deform ation o f  the fruit-bodies o f  cu lt ivated  cham pignons .  //. 

p ern ic io su s  was probably  introduced into the cucum ber p lantations at Paskov by the 

applied cham pignon  subs tra tum  mixed to soil. It is interesting that only tw o species o f  

m acrom ycetes  o f  about 95 spccies g row ing in the g reenhouses  at Paskov were parasitized 

with this fungus and  that the occurrence o f  such fruit-bodies was relatively low. 1 suppose 

that the climatic condit ions in these greenhouses are not evidently  favourable  enough  for 

this parasite, and that the occurrence o f  insects - the main vector o f  this infection - is 

intensively suppressed  in the cucum b er  p lantations as well.

P eziza vesiculosa  Bull.: St. Am. - actually the most abundant fungus in cucum ber 

plantations with the "M ultsch-type" technology in 1988 and 1989, as can be clearly seen on 

the observed  b iom ass  quanti ty  o f  this species in the unit No. 6. It w as poss ib le  to  find fruit- 

bodies g row ing  solitary, in small or larger groups, and also in dense  tufts  on straw  or on 

soil o f  the row, the appearance  o f  fruit-bodies, too, was as different as possible. They  were 

crow dcd  in groups o f  small fruit-bodies with yellow brow n colour, in dense tufts of 

patelliforme apothccia  o f  a different diameter, and one could  also find solitary grow ing 

cupuliform apothccia  o f  wax yellow colour with and elongated  s t ipe-form basis (also called 

P eziza hortensis  C rouan),  and also very great plane to concave, leather to tobacco  brow n or 

broadly cup-shaped  (to 12 cm  in diam.) avcllaneous fmit-bodies . During m ore  n u m ber  o f  

my visits there I could  not convinced  m yse lf  that I collected only different forms in shape 

and  co lour  o f  one  species, nevertheless both J. M oravec  and M. Svrček confirm ed 

coincidcntly  all the forms as P eziza vesiculosa. O f  the material returned back to me by the 

above mentioned  determ inators  four specim ens are in B R N M ; - unit No. 3, on straw and 

soil,  4. III. 1988; - unit No. 6, on the sam e substra tum , 10. III. 1989, both det. J. M oravcc; - 

unit No. 7, on soil,  28. II. and 15. III. 1990, both det. M. Svrček. In 1990 the occurrcncc  o f  

this spccics was lower (probably because  o f  the absence o f  straw and a little h igher  pH 

value), and during  som e visit in 1991 I was not able to find any fruit-bodies o f  Peziza  

vesicu losa  on the dry surface o f  the row s due to the "drop-watering".

Sclero tin ia  sc lero tiorum  (Lib.) De Bary - unit No. 9., in dy ing  and often broken  stalks o f  

14
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C apsicum  annuum  L. (sclcrotia), 15. III. 1990. The sclerotia were found in the p lace w here 

the stalk w as jus t  partly, co loured brow n grey, and often broken here, they w ere black and 

up to 12 p m  long and about 4 - 5  pm  in diam. In a Pctri-cup with moist paper at a room 

tem perature  small light b row n yellow apothccia  (5 - 7 pm high and 2 - 3 pm  in diam.) grew 

up from these sclerotia. A ccord ing  to the technicians from the g reenhouses  this fungus 

occurred  on tom atoes  as well but I m yse lf  could not find it there on this plant. In the nature 

1 co llcctcd  this spccies  on sun-flow crs ,  on m aize  and on iris.

A p h y l l o p h o r a l c s

Sch izophyllum  com m une  Fr.: Fr. - unit No. 5, on straw in row s before planting o f  seedlings, i;

23. II. 1990. T hough  m any species o f  A p h yllo p h o ra les  (mainly P olypora les  s. I.) are

reported  to g row  in greenhouses,  at Paskov only Schizophyllum  com m une  was noted. The

reason is very simple: N ow adays  g reenhouses  are constructed o f  only iron, concrete ,  and

glass, instead o f  wood. The w astes o f  bark  and  bast strewed am ong rows arc an acceptable

substra tum  for lignicolous gilled fungi and som e small G asterom ycetes, but evidently  not

for A phyllophora les . Sch izophyllum  com m une  is an ubiquitous spccies g row ing  not only on

stem s and  b ranches o f  trees, but also on m anufactured  w ood as parquets,  boards pressed

from w ood-splin ters ,  raw cellulosc or old paper used as insulation in build ing industry, and

also on plant rest as vacant sp ikes o f  maize.

A g a r i c  a l e s  

T richo lom ataceae

C litocybe augeana  (M ont.)  Sacc. - units No. 6 and 8, on soil and w astes  o f  wood, mainly 

under the heating  tubes, solitary or in small groups, 9. II., 15. II., and 8. III. 1989; also in 

the unit No. 7, on the sam e substratum, 15. III. 1990. Fruit-bodies with the cap not over 3 - 

4 cm in d iam.; cap  flat or slightly convex, light yellow on the top when young, becom ing  

yellow brow n in maturity. The smell o f  the flesh faintly farinaceous in young  fruit-bodies 

only, smell o f  the old fruit-bodies was probably covered  by unpleasant "greenhouse" smell 

observed in m ore  species at old age. I suppose it is an effect o f  liquid fertilizers or other 

spray ing  and /o r  o f  w ater  used for watering.

C litocybe g a llin a cea  (Scop.:  Fr.) Lange - unit No. 10, on soil under  the heating tubes and 

on the border o f  row s with cucum bers ,  23. II., 28. II., 2. III., and 15.111. 1990; - unit No. 1, 

on the sam e substra tum , 13. II. 1991. The fruit-bodies were sm aller but thicker than the 

foregoing species, dirty white, the flesh was firmer, slightly bitter with an unpleasant 

musty-like smell.

C litocybe  sp. - unit No. 3, on soil am ong  cucum ber seedlings, 13. II. 1991, in Herb. J. K. A 

small spccics  g row ing  in tufts not yet identified.

H ohenbuehelia  ricken ii (Kuhn.)  Orton - unit No. 3, on waste rest o f  w ood mixed with soil,  

especially  under  the heating tubes, not so often am ong  the rows on rem nants  o f  bark  and

K u t h a n : M y co it .o r a  o f  s a l a d  c u c u m b e r s
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basi used for s trew ing paths; - in the units No. 6 and  8, on the sam e substra tum  very 

abundant,  9. III., 15. III., and 6. IV. 1989; - in the unit No. 7, on  the sam e substra tum ,

15. III. 1990; - in the unit No. 2, on the sam e substra tum  but in a p lantation  o f  red pepper,  

solitary, 18. III. 1991. In the years 1988 and 1989 very abundan t species g row ing  in 

sm aller  or greater tufts or groups, rarely solitary. The fru it-bodies were irregulary 

in fundibuliform , with gills decurrent on a m ore or less short stem. T he  stem  was mostly  

excentric but som etim es  nearly placed almost at center, with w hite  rhizoids on the base. 

T he co lour  o f  fruit-bodies was very different from light c ream  (exceptional ly  almost 

white), ochre, avellaneous to brow n, som etim es grey, grey b ro w n  to rich grey with a 

whitish pruination  at the centre o f  cap w hen young. The th ickncs o f  the gela t inous layer 

underneath  the cpicutis  w as no t easy to judge  because the fruit-bodies w ere  often very wet 

by watering, but it w as m ore  than 100 (am wide. The spores  were (7 ,4 -) 7,9-9,2 (-9,5) x 

4,1-5,2 (-5,5) p m  great, which corresponds to what K ühner et Rom agnesi call G eopeta lum  

ricken ii K ühner (1953) and what is a lso accepted by Kreisel (1987). But R ic k e n 's  spore 

m easurem ents  in P leuro tu s g eo g en iu s  sensu  Ricken were only 5-6 x 4 pm  (probably  

e rroneously  m ade  in im m ature  spores), K ühner and Rom agnesi noted spores  6,7-7,2 x 3,7- 

4,5 pm , and Kreisel (1987) 5-7 x 4-5 pm. This  p roblem  and deran gem en t was ju s t  d is

cussed by S inger and Kuthan (1980), and a new  species with spores very close to R icken 's  

m easurem en ts  was described under  to nam e H ohenbuehelia  recedens  Sing, et Kuthan. 

Lepista  so rd ida  (Schum.: Fr.) Sing. - unit No. 6, on soil,  21. III. 1989; - unit No. 7, on the 

sam e substra tum , 15. III. 1990. At Paskov only rarely occurr ing  species.

M elano leuca  brevipes  (Bull.: Fr.) Pat. - unit No. 10, on soil on the border  (outside the 

cultures), 15. III. 1990, only 2 fruit-bodies.

M elano leuca  verrucipes  (Fr. in Quél.)  Sing. - unit No. 7, in an unit p repared  for planting 

but not yet heated, on rem nants  o f  bark and bast m ixed  with soil, 2. III. 1990. A rare 

species in C zechoslovakia  bu t found more times in the recent years  in the nature (NE 

Moravia ,  NE Slovakia). It was m ostly  collected in old places for re load ing  w ood  in forest 

or  sawmill stores with a h igher  layer o f  rem nants  and saw dust o f  con ife rous  wood. 

M elano leuca  sp. - unit No. 9, on soil m ixed with rem nants  o f  w ood,,  22. III. 1990, leg. M. 

K onečná, in Herb. J. K. - not yet identif ied species rcssem bling  M elano leuca  g ram in ico la  

(Velen.) Kühn, et R. Maire, but with spores 8 - 1 0  pm  long.

M ýcena  fla v o a lb a  (Fr.) Quél. - unit No. 7, in an unit prepared for planting, but,  for the time 

being, heated  only partly, on rem nants  o f  bark and bast m ixed  with the soil,  22. II. 1990, 

det. L. K otilová-K ubičková.

■ M ýcena lep tocepha la  (Pers.: Fr.) Gill - unit No. 7, on the border  o f  the unit , on soil with

rem nants  o f  w ood am on g  w eeds, 22. II. 1990, det. L. K otilová-K ubičková. F ruit-bodies  

with distinct nitrous smell.
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E n to lom a taceae  jffl
C litop ilus passeckeria n u s  (Pil.) Sing. - unit No. 6, on soil o f  a row, 9. II. and 21. II. 1989. H

W hite  shell-l ike fruit-bodies with only a short lateral stem or without stem, 2 - 4 cm  in jg l

diam., gil ls  at first white, la ter pinkish; smell o f  the flesh farinaceous. - T h is  species was 

in troduced into the cucum ber plantation probably  with the just applied substra tum  from ^

cham pig no n  culture m ixed into soil in the central soil preparation plant. Som e years  ago  i S

I collected the sam e specics in an enterprise for cham pignons  cultivation; much smaller, i a |

and partly by the absencc o f  light, in stipe e longated  fruit-bodies grew  up from ch inks in 

w oody  conta iners  for cultivation. j§ |

E nto lom a unda tum  (Gill.) Mos. ss. Brcs.,  Favrc non  Lange - unit No. 8, on soil on a row 

with cucum bers ,  16. II. 1989; - unit No. 10, on the sam e substratum, 8. III. 1990, in both 

cases only 1 fruit-body was found. Small fruit-bodies with a grey brow n cap, depressed at | g |

ccnter w ithout far inaceous smell. u |

E nto lom a  sp. - unit No. 2, in soil am o ng  red-peppcr  plants, 5. III. 1991, in Herb. J. K. - '&ji

A species not yet identif ied with habitus e.g. o f  E. p o litum , with sl ightly depressed cap on 

a longer stem, fresh with olive to mustard  yellow colour, yellow ochre when dry. jjja|

P luteaceae  f l

P luteus d ep aupera tu s  R om agn. - unit No. 7, on soil with rem nants  o f  straw and wood, gS

23. II., 28. II., and  8. III. 1990, det. J. K. (ut P. dep a u p era tu s), rev. C. Vellinga ut h |

P. p la u tu s  (W einm .) Gill. - Y oung  fruit-bodies with a white fine granular cap surface only ^

slightly greyish  on the top, in maturity  greyish to light grey brown, w rinkled  (non venatc) W&

on the top, and fine f ibril lous-tom entous with brow n grey adpresses fibrils forming partly H |

very fine scales; the margin  was striate, stem white silky with dark hairs on the extreme i i

base only. A ccord ing  to Vellinga et Schreurs (1985) and Vellinga (1990) P. depaupera tu s  IH

is identical with P. p la u tu s  (W einm .) Gill. In a wide conception they included up to now  g l

separated species P. sem ib u lb o su s  (Lasch) Gill., P. g ra n u la tu s  Bres., P. p u n c tip es  P. D. | |

Orton and  the jus t  m entioned  P. depaupera tu s  Romagn. T here  is no doubt that the §1

microscopic  characters are very close and, from this point o f  view, may allow such a f#;

conception , but the habitus and ecology o f  the last m entioned  species arc different. As my B

observations on fungi are based more likely on fresh fruit-bodies in the nature than on dry 

spccimcns, I prefer to be a "splitter" at this point o f  view, and, as will be show n, in som e [fl

o ther cases. m

P luteus p e ta sa tu s  (Fr.) Gill - unit No. 5, on rem nants o f  bark and bast m ixed  with soil,  11

abundant in 1988 but not herbari/ .ed; - unit No. 6, on the same substratum, 21. II. 1989. - | |

This species often grow s on saw dust in saw m ills  or stores for wood.

Volvariella  p lu m u lo sa  (Lasch: Quel) Sing. - unit No. 7, on rem nants  o f  bark and bast 1

mixed with soil,  2. III. 1990, 6 fniit-bodies. The  cap was pure white, fine silky tom entose, f e
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the stem  sm ooth  with a grey brow n volva div ided in two (exceptionally  in three) lobes. 

Vellinga (1990), probably  on the base o f  herbarium specimens, gives this taxon to the 

synon ym y  o f  Volvariella  hypop ithys  (Fr.) Mos. with a white or yellowish volva, a 

pubescen t stem, and  the occurrence mostly  in deciduous (or mixed) forests in w arm er 

regions. A ccord ing  to my observations (Kuthan 1972). V. p lu m u lo sa  pref'ere env ironm ents  

affected by hu m an  activities and it m ay  be  regarded as synantropic.

V olvariella  speciosa  (Fr.) Gill. - unit No. 6, on rotten straw and soil, 11. III. 1988; - units 

No. 6 and 8, on the sam e substratum, 15. II. and 21. II. 1989; - units No. 9 and  10, on the 

sam e substratum, 15. II. and 15. III. 1990, in the time between these last dates very 

abundant.  All the fruit-bodies collected under  this nam e were typical with their pure  white 

caps, hum id  but not slimy w hen young , with a rather long, pure  w hite  stem. They  occurred  

separately or at different time than fruit-bodies o f  the next m entioned var. glo iocepha la . 

V olvariella  speciosa  (Fr.) Gill. var. glo iocepha la  (DC.: Fr.) Sing. - unit No. 9, on a row 

with cucum ber plants on soil and rotten straw, 15. III. 1989; - unit No. 9, on the same 

substratum, 15. II. 1990 and here very abundan t in the following 20 days. This variety did 

not occur  in the units No. 6 and No. 8 in 1989 together with var. speciosa . Var. 

g lo iocepha la  from there had the cap mostly  grey and slimy when young , the fruit-bodies 

w ere  m ore robust as well. Fruit-bodies with brow n olive to pure brow n cap  were collected 

only in the unit No. 5 on soil am ong tom ato  plants, 28. II. 1990, spec im ens  arc also in 

B RN M . Vellinga (1990) mentioned  both taxons under the nam e V olvariella  g lo iocepha la  

(DC.: Fr.) Boekh. et Enderle .

V olvariella  volvacea  (Bull.: Fr.) Sing. - this species occurred only rarely in the unit No. 8, 

on straw in a row, 15. III. 1989; later also in the unit No. 9, on the sam e  substra tum , but 

there in rich groups, 26. IV. and 18. V. 1989. This  species is a lso cult ivated on rice straw in 

east and southeast Asia for food. It is very interesting that fruit-bodies o f  this species 

contain a very high level o f  ascorbic acid as well as som e cytostatic  substancies .

V olvariella  taxlori (Berk, et Br.) Sing. - unit No. 10, on soil with rem nants  o f  rotten straw 

and  cow -dung , 28. III. 1990, only 1 fruit-body; - unit No. 3, on the sam e substratum, 5. 111. 

1991, 2 fruit-bodies, leg. J. Ledercr. - A small specics with a dark grey centre o f  the grey 

; v irgúlate cap, with a grey brow n volva, div ided into m ore lobes. Vellinga (1990) regards

this specics only as a variety - var. taylori (Berk.) B oekhoud  o f  Volvariella  pusilla  (Pers.: 

Fr.) Sing., which I cannot accept not only bccause  o f  the excessive s im plify ing o f  the 

problem.

A garicaceae

A g a ricu s b isporus  (Lange) Imbach - this species was evidently  introduced into the units 

with the applied substratum from the cham pignon  cultivation which is m ixed with soil. The 

fruit-bodies w ere observed d ispersed in the units, e.g. in the unit No. 8 in 1989; in the units
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No. 7 and No. 10 in 1990, all in cu cu m b er  plantations; in 1991 in the units No. 1 (with | | j

cucum bers),  No. 2 (with red pepper) ,  and No. 4 (with tomatoes). T w o  collections from the

units No. 2, on soil am ong  red pepper plants, 5. III. an 18. III. 1991 were herbarized. ; | | |

Lepiota  sp. - a small Lepiota or C ysto lep io ta , collected in soil am o ng  cucu m b er  p lants  in

1989, it w as  sent to J. Herink, a L epio ta  - specialist.  By now  without any com m ent.  ¡IS

L eucoagaricus bresado lae  (Schulz.) Bon [= L eucocoprinus bresado lae  (Schulz.) S.

W asscr] - unit No. 5, on soil with rem nants  o f  straw and wastes o f  w ood, 18. III. 1988; - 

unit No. 6, on the sam e substra tum , 15. II., 28. II. (2 specimens) ,  22. III., and 20. IV. 1989;

- in the unit No. 7, on the same substratum, 15. III. 1990. Fruit-bodies o f  this species 

occurred  solitary and/or  in sm aller  or greater  tufts, the cap diam. ranged from 3 to 18 cm. ;Jj§

I co llected  this specics m ore  times outside the greenhouses in Ostrava (North M oravia),  in 

S lovakia ,  R oum ania ,  and Bulgaria. The m entioned  species is placed by Babos (1979),  ^

M oser (1983),  Kreisel (1987) and  Reid (1989, 1990) into the genus L eucocoprinus  Pat., | n

but by S inger (1952, 1986), Bon (1977), C andusso  ct Lanzoni (1990) and Krieglstciner 1 8

(1991) into the genus L eucoagaricus  (Locq.) Sing. Reid (1990) described a new  species | S

from greenhouses: L eucocoprinus ca lidarium  Reid. This species occurs  only in green-  J l

houses,  rather small fruit-bodies grow  in tufts, and the flesh on cut does not change, only  §1
the surface  o f  the stem m ay redden w hen bruised, unlike L. b resa d o la e , the flesh o f  which 

becom ing  yellow  at first, then saffron yellow, and finally red to red brown. There are only g | |

very small d ifferences in the spore-sizc. A ccord ing  Reid L. bresadolae  is m ore robust and  jM

grow s solitary outside greenhouses.  All my collections inside or outs ide g reenhouses  were H

clearly L eucoagaricus bresadolae.

L eucoagaricus leuco th ites  (Witt .) S. W asscr  - [= A g a ricu s p u d icu s  Bull. 1791 p. p., = | | |

L. pu d ica  (Bull .) Quel,  sensu  M oser,  = A g a ricu s leuco th ites  V itt . , = A g a ricu s nau c in u s  Fr. hp

1836, = L epiota  naucina  (Fr.) K u m m er  sensu Lange non CookcJ - unit No. 6 and No. 8, on | | |

soil in a cucum b er  plantation; 21. II. 1989 (2 specimens); - unit No. 9, on the sam e g |

substra tum , 8. II., 15. II., and 8. III. 1990, - unit No. 3 on the sam e substratum, 13. II.

1991. - T h is  spccies is the most abundant one o f  the group  identif ied as L epiota  naucina  or ®

L. p u d ica  before. B esides g reenhouses it is c o m m o n  in the nature and often in S

env ironm en ts  affec ted  by hum an activity. After drying specim ens are pure  white and 

becom ing  light red b row n a lter  a longer time. | | |

L eucoagaricus m eleagris  (Sow.) Sing. [= A g a ricu s m eleagris  Sow erby 1799, = L epio ta  g |

m eleagris  (Sow.: Fr.) Sacc., = L eucocoprinus m eleagris  (Sow.: Fr.) LocquinJ - unit No. 10, K |

on soil m ixed  with rem nants  o f  w ood under the heating tubes, 15. III. 1989 (som e sm aller  | |

fruit-bodies - f. m in o r?); - unit No. 10, in the sam e place and substratum, 21. III. 1989, a 

tuft o f  norm ally  developed  fruit-bodies; - unit No. 10, in the same place and subs tra tum  a 

year later, 15. III. 1990. - Very in teresting and rare species g row ing  mostly  on rotten
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rem nants  o f  w ood  and sawdust,  especially in w arm er climatic condition. I m y se lf  collected 

the species m ore times, about 20 years ago  together with J. Veselský on a burn ing  coal 

mining du m p  in Ostrava (North Moravia),  later twice in Southern Slovakia on rem nan ts  o f  

bark and w ood from a cellulose plant at G em erská Horka, and on saw dust in a s tock  of 

sawmill at Betliar. A ccording to m y observations L. m eleagris  g row s in tufts, the gills are 

light lem on yellow, the scales on the cap are dark b row n to b lack  b row n  (almost b lack  at 

centre), b lack  brow n on the stem. Flesh on cut becom ing  orange, after time brow n to red 

brown, som etim es  with violet tinge. Dry specim ens  are dirty v inaccous with exception  o f  

the fusiform base which is black. I cannot accept the op inion o f  K riegls teiner (1991), 

a lthough based on detailed analysis  o f  the group  o f  L eucoagaricus badham ii - 

Leucoagaricus bresadolae - L eucoagaricus m eleagris. I accept the doubts  concern ing  the 

validity o f  the Sowcrby s nam e but 1 cannot assent to an interpretation o f  L. m eleagris  as a 

vegeta tion form o f  L. bresadolae  only. An excellent picture o f  L. m eleagris  by A. D ermek 

can be found on  the table 45a in the m onography  by C andusso  et Lanzoni (1990). 

Leucoagaricus subcre taceus  Bon in Bon et Van H aluw yn [= L eucoagaricus cre taceus  

(Bull , sensu  Locquin) in M oser  1983 = L epio ta  naucina  ss. C ooke  non  ss. LangeJ - unit 

No. 5, on soil on the border  o f  rows, 6. IV. 1988; - unit No. 6, on the sam e substra tum , 27.

II. and 21. III. 1989; - unit No. 8, on soil,  4. III. and 22. III. 1989; - unit No. 9, on soil,  6.

III. and 30. III. 1989; - unit No. 10, on the sam e substratum, 10. III. 1989. - This  is an 

another separate  species from the group  called earlier L epio ta  naucina  or L. pud ica . I do 

not accept L eucoagaricus p u d icu s  (Bull.: Quél) Bon because  this com bination  was 

constituted by M. Bon on the base o f  only a part o f  depicted  fruit-bodies which are in 

Herb, dc la France IV on p. 645 under  the nam e A g a ricu s p u d icu s  Bull. 1791. T he  reason 

o f  my decis ion  lies in the fact that som e other, partly different interpre tations o f  A. p u 

d icus  (e.g. Locquin, M oser) exist,  and that the B o n 's  descrip tion  has no essential 

differences from L eucoagaricus leuco th ites  (Vitt.) S. W asser which I consider  as the oldest 

avaible nam e for the species with the flesh and surface o f  fruit-bodies not chang ing  on cut 

or bruise. The fruit-bodies collected in the Paskov greenhouses were rather large (cap 

diam. up to 15 cm), with the surface o f  cap w hite  to  w hite  cream , with fine w hite  adpresscd 

flocculose scales. The surface o f  fruit-bodies on bruised places and the flesh on cut are 

becom ing  red brown, dried specim ens are also instantly red brown. Spores 7-9 (- 9,5) x 

(4,5 -) 5-6 pm  large, therefore very sl ightly sm aller  than those o f  L. leuco th ites  from the 

sam e place. In the sam e case no  differences in basidia m easurem ents  between these two 

mentioned  species were observed. Cheilocystidia: in L. subcre taceus  these e lem ents  are a 

little slender with a large portion o f  capitate cheilocystidia  (in addit ion to clavate and 

ventricose forms), which is not observed in L. leucothites. Both specics L. leuco th ites  and 

L. subcre taceus  have white gills in young  fruit-bodies, becom ing  pink in maturity. During
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my visits both w ere  (as "cham pignons") p icked by the workers in the g reenhouses  and 

consum ed  without any problems.

L eucocoprinus b irnbaum ii (Corda) Sing. - unit No. 5, on soil o f  row s with cucum bers ,  15.

11. 1988; - unit No. 3, on the sam e substratum; 13. IV. 1988; - units No. 6 and No. 8, 21.

II., 27. II., 6. III., 6. IV. (2 specimens) ,  and 13. V. 1989; - unit No. 7, on the same 

substratum, 15. II. 1990; - unit No. 3, on soil o f  the row s jus t prepared for planting 

seedlings, 13. II. 1991. A rich synonym y is m entioned in C andusso  et Lanzoni (1990). This  

ye llow  and charm ing  spccies occurr ing  often at our hom es on soil o f  the flower-pots grew 

in the greenhouses  at Paskov (especially in 1988 and 1989) in such ex tensive and 

exuberan t fo rm ations causing nearly a shock  to me. T hough  the b iom ass  o f  this spccies

was only about a third in com par ison  with Peziza vesicu losa  the light yellow  co lour §

produced  the sam e effect as a luminiscent yellow  m arker in a manuscript . Th is  fungus

formed no t only giant solitary fruit-bodies (with cap diam. up to 15 cm, stem to 18 cm  long

and to 2,5 cm broad in the ventr icosc part) or sm aller and greater  tufts but also areas o f

light ye llow  surface  m yce l ium  on soil with num erous  small primordia .  T h e  scales on the

cap were also very different in shape and colour. Pure yellow  flaring scales, as well as

adpressed yellow  b row n scales, could be seen on young  fruit-bodies, in mature the scales

were mostly  brow n, in so m e  cases b row n  black especially on the top and  on the upper  part

o f  the cap. Certa inly, not all the fruit-bodies grew up from the visible primordia  on the

places with surface m ycel ium , a certain part depauperated  or dried up. After the watering

technology had been changed  the grow th o f  this species was reduced or a lm ost stopped.

L eucocoprinus breb isson ii (G odey  in Gill .) Locq. - unit No. 6, on soil o f  a row  with 

cucum bers ,  6. III. 1989. O nly  oncc collected specics very similar to L. lilac inogranu lo sus  

(Henn.) Locq., but the scales on the cap arc ju s t  in youth black (not violet) , and in maturity  

with black disk surrounded  by fine black scales. A similar species Leucocoprinus  

heinem ann ii Migliozzi (1987) has the scales distributed on its cap without any disk, and 

the microscopic  features are a lso different.

L eucocoprinus cep is tipes  (also cepaestipes)  (Sow.: Fr.) Pat. - in the units No. 6 and No. 8, 

on soil o f  a row  with cucum bers ,  15. II., 21. II., 27. II., 6. III. (2 specimens) ,  and 15. III.

1989 (2 specim ens) .  In o ther units and/or o ther years the specics did not occur  at Paskov.

I collected this  species  before  on sawdust in Bulgaria (K uthan et Kotlaba 1981) and 

R oum ania  and  also in South Slovakia. The scales on the cap  arc white or light rusty not 

forming a disk on the cap  in maturity.

L eucocoprinus cre ta tu s  L ocquin  ex Lanzoni 1986 - unit No. 5, on wet straw in the row s 

and on soil; 15. II. 1988; - units No. 6 and No. 8, abundant,  15. II., 21. II., 13. III., 30. III.,

6. IV. (2 specim ens) ,  13. IV., and 20. IV. 1989; - unit No. 10, on the sam e substra tum , 15.

III. and 31. III. 1990. A pure w hile  species the cap o f  which is covered  with white dctersile
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flocci o f  the velum  (as well as its stem in the low er part). It is necessary  to collect and 

store the fruit-bodies in separated  boxes or covers because  the particles o f  the velum  may 

contam inate  o ther  collections. The cap diam. o f  the collccted fruit-bodies ranged  from  3 to 

15 cm.

L eucocoprinus d en u d a tu s  (Rabenh.)  Sing. - units No. 6 and  No. 8 on soil o f  row s with 

cucum bers ,  a lw ays in small g roups solitary or in tufts with 3 - 5  fruit-bodies, 9. II., 15. II., 

and 15. III. 1989; - unit No. 9, on the sam e substratum, 13. II. and 15. III. 1991. T he  fruit- 

bodies o f  this spccies  w ere the smallest ones from the noted  specics  o f  L eucocoprinus, with 

the cap over  2 cm in diam ., white yellow, m em branaceous  with a ye llow  disk.

L eucocoprinus lilac inogranu lo sus  (Henn.) Locq. - units No. 6 and  No. 8, on soil o f  row s or 

outs ide rows, 9. II., 15. II., 17. II., 10. III., and 15. III. 1989. The cap o f  yo un g  fruit-bodies 

(when elosed) is in the upper  part covered  with very fine violet scales. In maturity  these 

violet to b row n  violet scales are located only around  the violet b row n disk at the cen te r o f  

cap, low er part and margin  arc white, m em branaceous ,  and fine striate. S om e very old 

j fruit-bodies arc often similar  to L. breb issonnii, but the scales o f  our specics are never  pure

black. - Som e years ago  a case o f  poisoning by crude fru it-bodies occurred  in Ostrava.

Y oung gir ls-w orkers  in a horticulture  with som e greenhouses  in Ostrava - chew ed or bit 

(evidently  by silliness) c rude fruit-bodies o f  this fungus which occurred  in a plantation.

A ccord ing  to my deceased  friend J. Veselský, med. doctor, this species caused s ickness  and 

vom iting  in m ore  cases , but without any later consequences .

L eucocoprinus  sp. - unit No. 8, on soil o f  a cucu m b er  row; 10. III. 1990, two fruit-bodies 

o f  a L eucocoprinus  sp., near  to L. cep istipes  but with a distinc rusty disk on the top o f  the 

cap, not yet identif ied. In Herb. J. K.

M acro lep io ta  bohem ica  (W ich.) Krieglst. et Pázm any [= M acro lep io ta  rhacodes  (Vitt.)

Sing. var. hortensis  Pil.J - unit No. 5, in a p lantation o f  flowers (F reesia ) on soil, 15. III.

1990. In this unit especially  carnations were cultivated, but in 4 sec t ions (10% ) F reesia  sp., 

therefore this unit w as heated  in a low er tem perature  (16 - 18‘C). Just som e  years  ago  I 

received this species from a greenhouse at Palkovice (North Moravia) w here  it was 

abundant in a cult ivation o f  A sparagus p lum osus, it is a lso abundant in R obin ia  forests on 

sandy soil in the D anube L ow land  (Southern Slovakia). On both localities it was pickcd 

and eaten by the local popula t ion  without any health difficulties. The fruit-bodies from the 

hot and dry climat o f  the D anube L owland were often a iittle different from those g row ing  

in g reenhouses  or on fertilized soil in gardens. They differed by co lour  and  by features o f  

scales on the cap, mainly at center where, in many  cases, dark b row n  black, ir regular areas 

were present partly splitted into strips or broad flat scales to the margin. I do em phas ize  

this fact because  a very similar spccies - M acro lep io ta  venenata  (Jacob ex) Bon in Bon,

Vallcc et Jacob  (1979) - w as described but,  in con tradiction  with m y experience  with M.

— :   I
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bo h em ica , this last mentioned  species  might be poisonous and  p rovoke  m ore  or less serious 

po ison ings accom panied  with d iarrhoea and vomiting. 1 have never  collected  M. venenata  

in my life but considering  habitus  and ecology  o f  this species and M. bohem ica  I cannot be 

sure  now  w hich species 1 have  actually  had in my hands. They are som e small differcncies, 

e.g. p resence  o f  c lam p-conncctions on hyphae in M . bohem ica  (but they are very uneasy  to 

find) while they are fully absent in M . venenata , and the occurrence on pastures with cow - 

dung (locality o f  the typus o f  M. venenata), which is not typical locality for M. hortensis. 

Kreisel (1987) also m entioned M. venenata  from greenhouses or from ruderal localit ies 

with n it rophilous plants as Urtica, C henopodium  etc., which is also normal ecology  for M. 

bohem ica. M icroscopic  features are nearly  the sam e in both species. The  close related 

specics M. rhacodes  (or M. rachodes  according Kreisel 1987) also caused, in som e 

sporadic  cases, light po isonings with diarrhoea and vomiting, especially  w hen food is 

insufficiently heated  (e.g. w iener steak). T herefore I am  nearly  sure the differences 

be tw een M. bohem ica  and M. venenata  are probably speculative only.

C oprinaceae

During  the years 1988 - 1990 1 collccted 75 specim ens o f  C oprinus  under different 

condit ions o f  plantation technology. The quantity  o f  spec im ens  collccted during  each o f  

about 45 visits in the g reenhouses  at Paskov allowed me m ak ing  only short descriptions, 

notes or d raw ings  o f  C oprinus  species, but I was able to identify, a l though with doubts ,  7 

specics only. Therefore,  on Mr. E nder le 's  (GFR) advice, I sent m ost material to Mr. Hans 

Bender, M oncheng ladbach ,  G FR, for determination and/or revision. T hanks  to his kindness 

it was possib le  to identify 16 different species in my material, 1 species could  not be 

identified, it m ight (according to H. Bender) probably  be a new  taxon. He also confirm ed 

my determ inations a lthough not in all cases. It was im possible  to identify 3 spec im ens  o f  

C oprinus  sp., forming sterile vitreous, colourless or light pink fruit-bodies. They did not 

p roduced norm al spores  a l though autolysing in maturity. Only very few spore-like hyaline 

elem ents  w ere observed.

C oprinus ca llinus  M. Lange et A. H. Smith - unit No. 10, on soil with bits o f  insufficiently 

dis tributed cow -dung ,  8. III. and 28. III. 1990, det. H. Bender.

C oprinus c inereus  (Schaeff.: Fr.) S. F. Gray - unit No. 10, on soil in cucum ber plantation, 

16. III. 1988, det. J. K.; - unit No. 6 and No. 8, on the sam e substratum, 15. II. 1989, det. J. 

K., 31. III. 1989, det. J. K., rev. H. Bender; - unit No. 9, on the sam e substra tum , 28. III. 

1990, det. H. Bender.

C oprinus co thurna tu s  G odey ap. Gill. - units No. 6 and No. 8, on soil and  on rotten straw 

o f  the "M ultsch" base in cucum ber plantation, 27. II., 10. III., and 22. III. 1989, det. J. K.; - 

in the sam e units, 9. II., 15. II., 15. III., and 13. IV. 1989, det. H. Bender; - unit No. 7, on 

soil with cow  dung rich in straw, 6. III., 15. III., and 31. III. 1990, det. H. Bender.

'

K u t h a n : M y c o it o r a  o f  s a l a d  c u c u m b e r s

2 3



C oprinus flo c c u lo su s  (DC.) Fr. - unit No. 3, on soil am ong  cucum bcr plants, 16. II., and

10. III. 1988, det. H. Bender; - units  No. 6 and No. 8, on the sam e substra tum , 24. I., 3. II., 

and 27. II. 1989, det. J. K.; - in the same units, on the sam e substra tum , 6. III. (2 

specim ens) ,  15. III., 22. III., and 31. III. 1989, det. H. Bender; - unit No. 10, on soil,  6. IV. 

1989, det. H. Bender; - units  No. 9 and No. 10, on soil with co w -dung , 9. II., 8. III., 10.

III., 15. III., and 28. III. 1990, det. H. Bender. An abundant but under  the greenhouse  

condit ions a very vcrsiform specics, especially in form, colour, and dis tribution o f  velum 

rests on the cap. Therefore  the identification was not easy in every  cases , especially  for me. 

C oprinus fr ie s i i  Quél.  - unit No. 5, on straw in the "M ultsch" base o f  the row s with 

cucum bers ,  16. II. and 10. III. 1988, det. H. Bender; - unit No. 6, on the sam e substra tum , 

6. III. 1989, det. H. Bender; - unit No. 9, on straw with cow -du ng  (manure),  28. II. 1990, 

det. J. K. with help  o f  com para tive  material o f  the former by H. B ender de term ined 

specimens.

C oprinus heterocom us  M alcn^on  - unit No. 10, on soil, 15. III., and 28. III. 1990, det. H. 

Bender.

C oprinus lagopus  (Fr.) Fr. - unit No. 10, on soil o f  the row with cucum bers ,  20. IV. 1989, 

det. J. K.; - unit No. 10, on soil with cow -dung , 15. III. and 22. III. 1990, det. H. Bender. 

C oprinus m acrocepha lu s  (Berk.) Berk. - unit No. 6 and No. 8, on soil o f  a row, 22. III. and 

31. III. 1989, det. H. Bender.

C oprinus m arcu len tu s  Brit/.. (= C. hexagonosporus  Joss.) - unit No. 5, on soil o f  a row 

with cucum bers ,  9. II. 1988, det. J. K.; - in the sam e place and substra tum , 16. III. 1988, 

det. H. Bender; - units No. 6 and No. 8, on soil with rotten straw; 18. I., 15. II., and 6. IV. 

1989, det. J. K.; - on the sam e  place and substratum, 30. I., 9. II. 1989, det. H. Bender; - 

unit No. 10, on soil with manure, 9. II., 16. II., and 28. III. 1990, det. H. Bender. I have 

collccted this spccies with a certain nostalgy because under the nam e  C oprinus  

hexagonosporus  Joss. I published my first m ycological contr ibution (Kuthan 1966) in a 

paper 26 years ago. I collected this species on a insufficiently ferm ented  subs tra tum  of

cham pignon  culture in exploited  room s o f  a coal m ine  at Ostrava.

C oprinus m egasperm us  O rton - unit No. 9, on soil am ong  fruit-bodies o f  P eziza  vesicu losa ,

8. III., and  22. III. 1990, det. H. Bender; the first specim en in B R N M , the second  one  in 

Herb. H. Bender.

C oprinus pa to u illa rd ii Quél. - unit No. 8, on soil with m anure , 9. II. and 28. II. 1990, det.

H. Bender.

C o p rin u sp h a eo sp o ru s  Karst. - unit No. 10, on soil,  31. III. 1989, det. H. Bender.

C oprinus rad ia tu s  (Bolt .)  Fr. - unit No. 10, on soil with m anure , 22. I l f^and  28. III. 1990,

det. H. Bender.
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C oprinus sc lero cystid ia tu s  M. Lange et A. H. Smith - unit No. 8, on soil o f  a row with

cucum bers ,  26. IV. 1989, det H. Bender; - unit No. 9, on the sam e substra tum , 28. III.

1990, det H. Bender.

C oprinus urticaeco la  (Berk, et Br.) Buller - unit No. 5, on straw o f  a "M ultsch" base, 4. III.

1988, det. J. K.; - unit No. 3, on the sam e substratum, 4. III. 1988, det. H. Bender; - unit 

No. 6 and No. 8, on the sam e substratum very abundantly ,  15. II. and 15. III. 1989, det H.

Bender; - unit No. 9, on the sam e substratum, 22. III. 1990, det. H. Bender. In 1989 a 

greater  part o f  straw sticking out o f  the row s w as covered  with small fruit-bodies or 

prim ord ia  (l ike small whitish grains) o f  this C oprinus  species. For taking better ■'*

pho tographs  as well as for o ther studies it was very uscfull to cultivate these fruit-bodies at 

ho m e  in a wet box.

C oprinus  aff. p scu d o ra d ia tu s  Kuhn, et Joss. - unit No. 8, on soil; 10. III. 1989; det H.

B ender  with a caution  o f  not quite sure identif ication. Specim en in Herb. J. K.

C oprinus  sp. - unit No. 6, on soil o f  a row with cucum bers ,  31. III. 1989, not yet identified, 

in Herb. H. Bender.

P anaeo lus su b b a ltea tu s  (Berk, et Br.) Sacc. - unit No. 5, on soil o f  rows with cucum bers ,  ¡*

16. II. and 4. III. 1988, det. J. Herink; units No. 6 and No. 8, on the sam e substratum, 15.

11., 6. III., 15. III., 31. 111., and 9. IV. 1989, det. J. K.; - units No. 9 and No. 10, 23. II., 28.

11., 2. III., 8. III., 15. III., and 23. III. 1990, det. J. K.; - unit No. 3, on soil,  5. III. and 18.

III. 1991, det. J. K. This  very abundant species mainly in 1988 - 1990 caused som e 

d ifficulties in the determination , because the relatively persistent fruit-bodies were 

substantia lly  chang ing  during  the growth. The darker red brow n hydrophanous  strip on the 

marginal part o f  the cap  d isappeared mainly  during maturity  and the nearly flat cap  was 

co loured light brow n, dark brow n, white grey to silver grey or nearly white even in the 

sam e spccies. 1 cannot say w hether  it was caused by different conditions w hen the units 

w ere heated  and watered; there is no doubt that we probably cannot find such a scale o f  cap 

colours in this spccies in the nature because the fruit-bodies have not so much chance  to 

persist there.

P sathyrella  a lb idu la  (R om agn.)  Mos. - unit No. 3, on rotten straw on the base o f  rows,

4. III. 1988. O nly  once  collccted in the greenhouses at Paskov. A small light ochre to 

crcam y white spccies.

P sa thyrella  a tom a ta  (Fr.) Quel.  - unit No. 6 and No. 8, on soil mixed with rem nants  o f  

bark and bast , 15. II. and 6. III. 1989, - units No. 10, on the sam e substratum, 2. III. 1990.

It is a species sim ilar to the above m entioned  one bu t with a cap  brow n w hen  moist, light 

grey b ro w n  w hen  drying, also spores  larger than those in P. a lb idula .

P sa thyrella  m arcescib ilis  (Britz.) Sing. - unit No. 9, on soil o f  a row with cucumbers ,
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28. II. 1990. A sm aller  light b row n and very fragile specics g row ing  in tufts, with rests o f  a 

white velum  on the m arg in  o f  cap.

P sa thyrella  p ro n a  (Fr.) Gill. f. pro n a  - units  No. 6 and No. 8, on soil o f  a row  with 

cucum bcrs , 10. III. and 15. IV. 1989; - unit No. 7, on the sam e subs tra tum , 28. II. and 2.

III. 1990. A small species with  grey b row n co lour  and  a consp icuously  striate cap.

P sa thyrella  p ro n a  (Fr.) Gill. f. cana  Kits van W avercn  - unit No. 10, on soil o f  a row , 28.

II. 1990; - unit No. 3, on the same substratum, 5. III. 1991, leg. J. Lederer, both collections 

det. J. K. In con tradiction  with f. pro n a  this form has a light grey to grey  cap  som etim es  

with p ink tinge, covered  with fine g lim m ering  grains. The margin  o f  a little m ore  

sem ig lobosc  cap is translucent striate.

B olb itlaceae

In the family B olb itiaceae , like in the genus C oprinus , I asked for help  with revision 

and determ ination  (especially in the genus C onocybe) Dr. Roy W all ing  from Royal Botanic 

G ardens, Edinburgh. O nly  thanks to him  it w as poss ib le  to identify a n u m b er  o f  rare and 

interesting species o f  this family.

A grocybe  g ibberosa  (Fr.) Fayod - unit No. 10, on soil before planting  seedlings, 13. IV.

1989, det. R. Watling. This  spccies is not often m entioned  in the co m m o n  mycological 

li terature and its position is close to A. p raecox . The spores o f  A. g ib b ero sa  are sm aller 

than those o f  the last mentioned  spccies, the co lour  o f  the cap is darker b row n  and  the gills 

have  a v inaccous tinge. The partial veil does not form a coherent ring on the stem  but is 

m uch thincr, forming irregular fragments and  later a ring zone only.

A grocybe m olesta  (Lasch) Sing. [=Agrocybe dura  (Bolt.: Fr.) Sing.J - unit No. 9, on soil in 

cucu m b cr  p lantation, 6. IV. 1989, det. J. K., rev. R. W atling. This  species  o ften  occurs  in 

gardens, hotbeds , and on hum ous soil. In the greenhouses at Paskov  it was found only 

once.

A grocybe p ra eco x  (Pers.: Fr.) Fayod - in the units No. 6 and No. 8, on soil in cu cum bers  

rows, 20. IV. and 26. IV. 1989, det. J. K., rev. R. W alling; - unit No. 7, on  the sam e 

substratum, 9. II. 1990, det. J. K.

A grocybe  p ed ia d es  (Fr.) Fayod - units No. 8 and No. 10, on soil o f  the row s with 

cucum bers ,  10. II. and 27. II. 1989, det. R. Watling; - unit No. 9, on the sam e substra tum ,

9. II. 1990 and 28. II. 1990, both det. R. Watling.

A grocybe  tem ulenta  (Fr.) Sing. - unit No. 8, on soil o f  a row, 27. II. 1989, det. R. W atling;

- unit No. 9, on the sam e substratum, 8. II. and  15. II. 1990, det. R. W atling . This 

insufficiently know n specics from the vicinity o f  A. sem io rb icu la r is  d iffers from  the last 

mentioned  specics by a darker and m ore  p lano-convcx cap, by presence o f  velum  form ing 

lom entous rests on the margin o f  cap and similar, not coherent ring zone on the stem when 

young. Gills in maturity  m ay  have a v inaceous tinge. Basidia 2-, 3-, and 4-sporcd , therefore

 _______  I
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the size o f  spores  is very different in dependence on the type o f  basidia the spores have 

grow n from.

B olb itiu s co p ro p h ilu s  (Peek) H ongo  - units No. 6 and No. 8, on soil and rotten straw in 

row s, 21. I., 15. II., 22. II., 15. III., and 22. III. 1989, det. J. K., rev. R. W atling; - units  No.

9 and No. 10, on the sam e substratum, 15. II., 23. II., 28. II., and 15. III. 1990, det. J. K.,

rev. R. W atling . A ccording to M. Svrček (in litt., 31. III. 1989) this is the first record from

Czechoslovakia .  Specim en No. 57 6620  in PR M  noted by R. W atling  as B olb itius  aff.

copro p h ilu s  during  his revision o f  B olb itiaceae  in this herbarium  w as not collccted in

C zechoslovak ia  and belongs to the collection o f  Fungi exs. succici No. 2725 by Lundell [ «

and Nannfeld. W atling  (1982) noted that only one collcction is know n from Great Britain,

and that this spccies is rather c o m m o n  in greenhouses in the Netherlands. It is also

m entioned  from  G FR  - W est by Krieglsteiner (1983), and by Enderle , Kajan et

Kricglsteiner (1985); a collection noted by R. Fellncr (in litt.) from the vicinity o f  Prague

(Č SFR ) is not proved  by a specimen. This  very nice and charm ing  fungus was not found

an ym ore  in 1991 for the changc in the p lantation technology. The thin fleshy cap  is

narrowly parabolic  in youth , broadly  parabolic to cam panula te  later, and plane in maturity ,

loeated on  a very s lender stem. The cap co lour  is at first light ochre to crcam y with a pink

tinge on the top, the cap being white with an eosin red centre in maturity , som etim es  a

larger part o f  the cap  (to a ha lf  o f  the cap diam.) is also in this co lour  and stem is a lso pink

to eosin red. In fruit-bodies g row ing  in g roups the surface o f  caps is often co loured by gf|

m ature  spores o f  the nearby fruit-bodies. A fully pink red coloured fruit-body, as it can be | 1

seen on the photograph  by H. Bender in Krieglsteiner (1983), have never been observed  at

Paskov. g |

B olb itius lac teus  Lange - unit No. 10, on soil o f  a cucum ber row, 6. IV. 1989 (3 fruit- m

bodies only), det. J. K., rev. R. Watling. A sole collection o f  this rare, pure white species 81
from the greenhouses  at Paskov. The cap o f  this species is relatively small, spores are

sm aller (shorter) than in B. coprophilus.

B o lb itius va riico lo r  Atk. - units No. 6 and No. 8, on soil, 3. II., 9. II., and 10. III. 1989, det.

J. K., rev. R. W atling; - unit No. 7, on rotten straw o f  row s ( " M u l t s c h ” ), 15. II. and 22. II.

1990, det. J. K., rev. R. Watling. This species occurred  less frequently than B. vite llinus

and B. coproph ilus. It was m entioned  from Hungary  (Babos 1980), Sw itzerland and Italy | | |

(M oser 1983), Austria (H ausknecht et Rucker 1989), GFR (Krieglsteiner 1983; Enderle , I

Kajan ct Krieglsteiner 1985), Great Britain (W atling 1982). In the Herbarium PRM ,

accord ing  to M. Svrček (in litt.), two specim ens  belonging to this species are present:

namely  P R M  6389 (ad excrcm en tum  equinum , 7. VIII. 1942, leg. et det. J. Herink ut | |

B olb itius v ite llinus  f. olivascens  Herink in herb., rev. R. W atling  ut B. variico lo r) and PRM  p

614829( Jindřichův  Hradcc, on wastes o f  flax processing, 19. V. 1963, leg. et det. J.
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K ubická, ut B. vite llinus  f. g riseo -o livacea  Kubická in herb., rev. R. W atl ing  ut B. aff. 

variico lo r  Atk.). Entz  and  Sedláček (1990), too, reported  an occurrence  o f  the spccies  in 

North B ohem ia  on straw  in a cult ivation  unit  o f  P leuro tu s ostrea tus. Recently Krieglsteiner 

(1991) has regarded this species as a variety o f  B. v ite llinus  only. I do no t accept this 

opinion at the present time.

B olb itiu s v ite llinus  (Pcrs.: Fr.) Fr. - the most co m m o n  specics o f  B olb itiu s  in g reenhouses  

at Paskov. - units  No. 6 and No. 8, on rotten straw o f  rows, 30. I., 3. II., and 15. III. 1989, 

det. J. K. (specim ens from 3. II. 1989 rev. by R. W atling); - units  No. 9 and  No. 10, on  the 

sam e substra tum , 20. II., 28. II., and 8. III. 1990, det. J. K., all in B R N M . O f  all o f  the 

B olb itiu s  sp. this w as the first to occur  and the first to disappear.

C onocybe aurea  (J. Schacff .)  H ongo  - unit No. 10, on soil o f  a row with cucum bcrs ,  

22. III. 1989, det. R. W atling; unit No. 9, on the sam e substra tum , 15. II. and  28. II. 1990, 

det. R. Watling; - unit No. 3, on soil; 5. III. 1991; det. J. K. C onocybe aurea  is more 

m ustard  yellow  co loured  on the cap and is m ore  s lender than the near relative spccies

C. m acrocepha la . The size o f  basid iospores (according to R. W atl ing  with slightly 

rugulous surface under  scannig  m icroscope) and a shape o f  caulocystid ia  are a lso dif ferent 

in these tw o spccies.

C onocybe fa r in a c e a  W atling  - unit No. 10, on soil o f  a row  with cucum bers ,  15. II. 1990, 

det. R. Watling. The surface o f  stem  in this species is covered  with ellipsoid, m ucronate  

f i lam entous cells and Iccythiform elements . O n ly  once  noted species.

C onocybe fu sc im a rg in a ta  (Murrill)  Sing. - unit No. 8, on soil in cu cum b er  p lantation, 

6. IV. 1989, det. R. Watling. This  species be longs to the group  o f  C onocybe s ilig inea  

together with C. r icken ii, both were a lso collectcd at Paskov. C. fu sc im a rg in a ta  d iffers 

mainly by the presence o f  4-spored basidia, by a sm aller  size o f  spores,  and by a p ink  tinge 

o f  ochre to c innam on brow n cap.

C onocybe hu ijsm an ii W atl ing  - unit No. 8, on soil am ong  cucu m b er  seedlings, 15. III. and 

6. IV. 1989, det. R. Wattling; - unit No. 10, on the sam e substratum; 14. IV. 1989, det. R. 

Watling. C. hu ijsm an ii is a consp icuous spccies with a pure white, convcx  and m am m ifo rm  

cap.

C onocybe in trusa  (Peck) Sing. - units No. 6 and No. 8, on soil in cu cu m b er  p lantations, 

31. III. and 6. IV. 1989, det. J. K., rev. R. W atling; - unit No. 7, on the sam e substra tum , 

15. II. 1990, det. R W atling; unit No. 2, on soil in a p lantation o f  red pepper  (C apsicum ),

5. III. 1991, leg. J. Lederer, det.  J. K. A very consp icuous  species, fairly s trongly  

resem bling  m ore  a H ebelom a  sp. than a C onocybe. F ruit-bodies collected on 15. II. 1990 

were m ore slender than in all o ther  collections.

C onocybe kuehneriana  Sing. - units No. 9 and No. 10, on soil in a cucu m b er  p lantation,

2. II., 21. 111., 28. III., and 6. IV. 1990, det. R. Watling; - unit No. 2, on soil in a plantation
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o f  red pepper,  13. II. 1991, det. J. K. T he  specim en No. 90 /322  collected on 21. III. 1990 

has, accord ing  lo R. W atling , slightly  sm aller  and lighter co loured  spores as they usually 

are in this spccies ,  therefore he noted  it as C onocybe  aff. kuehneriana .

C onocybe lactea  (Lange) M etrod  - unit No. 8, mainly on the border  o f  the unit ( lower 

temperature!) ,  22. III. and 6. IV. 1989, det. J. K.; - unit No. 7, on  the sam e substratum,

6. IV. 1990, det. R. W atling; - unit No. 4, on soil am ong  tom ato  seedlings, 5. III. 1991, \

dot. J. K. - I collcctcd this species m ore  times before in the nature, but the determ ination  is 

not w ithout problem s. R. W atling  (in litt.) mentioned  about the spec im ens  No. 89/62 (-unit 

No. 8, 22. III. 1989); No. 90/358  (-unit No. 7, 6. IV. 1990); No. 90/323  (-the sam e unit,

21. III. 1990); and No. 90 /359, (-the sam e unit, 6. IV. 1990) the following: ’’All arc the

sam e taxon with broad basid iospores very much like C. lactea, and hairs with Iccythiform

cystidia on the stem. The alm ost versiform spores (cxccpt for 89/62) are characteristic  o f  >>;

what I know  as C. lactea  and they may jus t represent a variant o f  that or even sim ply  a

g lasshouse  expression. There is a C onocybe  originally described as B olb itiu s co n ocepha lu s  S

by C ooke  and later B. n iveus  by M assec from palm house at Kew. It is a true C onocybe

judg in g  from the chcilocystid ia  and needs to be considered  in any discussion on C. lactea.

B o lb itiu s tener  is different as it is small and has Iccythiform caulocystidia , in fact 1 do  not 

think sect. C andidae  is sustainable. I think a very interesting study be carried out by 

describ ing all the individual popula t ions o f  these pale capped  species and making  an 

accurate  co m p ar iso n .”

C onocybe m acrocepha la  (K ühner  cx) K ühner et Watling - units No. 6 and No. 8, on soil in 

a cucu m b cr  p lantation, frequent, 22. III. 1989, det. J. K.; - unit No. 9, on soil,  29. II. 1989, 

det. J. K., rev. R. Watling. This  species is very similar to C. aurea  but the fruit-bodies have 

mostly  a m uch shor ter  stem  and  a m ore  cam panula te  and larger (up to 4 cm  in diam.) cap.

C onocybe perc in c ta  P. D. O rton [= P holio tina  perc incta  (Orton) Bon = P. tenero ides  

(Lange) Sing, sensu  MoscrJ - unit No. 7, on soil,  8. III. 1990, det. R. Watling. This  record 

had accord ing  to R. W atling  a greater  percentage o f  4 -spored basidia than he had ever seen 

in this species.

C onocybe ricken ii (J. Schaeff .)  K ühner  - unit No. 7, on bits o f  not well d ispersed cow -dung  

in row s with cucum bcrs ,  2. II. 1990, det. R. Watling. From the next m entioned  species 

(with 2-sporcd basidia as well) C. ricken ii d iffers by th ick-w alled  spores,  by the 

coprophilousi ty ,  an ochraceous  cap, and by o ther features. A very similar to C. ricken ii is

C. fu sc im a rg in a ta  (also recorded in the greenhouses at Paskov), but it has 4 -spored basidia.

C onocybe silig inea  (Fr.: Fr.) K ühner  - unit No. 10, on soil o f  a row with cucum bers ,  15.

III. 1989, det. R. W atling; - unit No. 7, on the sam e substratum, a small tuft o f  fruit-bodies,

21. III. 1990, det. R. Watling.
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S trophariaceae

H ypho lom a  fa sc ic u la re  (Huds.: Fr.) K um m er - unit No. 6 and  No. 8, on rem nants  o f  w ood, 

bark  and bast be tw een  the row s, 21. II. 1989; - unit No. 10, on the sam e  substra tum , 15. III.

1990.

P holio ta  g um m osa  (Lasch) Sing. - unit No. 9, on the soil with rem nan ts  o f  w ood, on  the 

border  ot the unit , 10. III. 1989.

P holio ta  lucifera  (Lasch) Quél. - unit No. 9, on soil with rem nan ts  o f  w ood, bark  and  bast 

on the bo rder  o f  the unit  ( low er temperature!) , 23. II. 1990. As jus t  m en tioned  before 

P holio ta  lenta  (Pers.: Fr.) Sing, has also been found outside the greenhouses ,  but this 

species has never  been found inside the units a lthough the subs tra tum  was the same: 

rem nants  o f  w ood, bark  and  bast from the cellulose plant. T he  reason w as probably  the 

h igher tem perature  and hum idity  inside the units.

P silocybe m erdaria  (Fr.) R icken - unit No. 1, on bits o f  insufficiently  dis tr ibuted  cow -dung  

in a cu cu m b er  plantation, 18. III. 1991.

P silocybe m on tana  (Pers.: Fr.) K um m er - unit No. 6 and No. 8, on soil on the bo rder  o f  the 

unit in m oss  F unaria  h yg ro m etr ica , 9. IV. 1989.

P silocybe p h ysa lo id es  (Bull: Fr.) P. Karst. - unit No. 6 and No. 8, on soil o f  a row  with 

cucum bers ,  15. III. 1989; - unit No. 10, on the sam e substratum but the soil w as richer in 

cow -dung ,  28. III. 1990. This  species occurred  in sm aller tufts, the cap  (diam. up to 2 cm) 

was brow n, relatively dry and striate on the margin. No velum rests w ere found on the cap, 

spores w ere rather thick-walled, nearly ellipsoid, 6-7 x 4-5 pm , gills red brow n w hen old. 

Stropharia  coronilla  (Bull.: Fr.) Quél.  - unit No. 4, on soil am o ng  tom ato  seedlings, 5. III.

1991.

Stropharia  rugosoannu la ta  Farlow - units No. 9 and No. 10, on s traw  on the base o f  the 

rows, 8. II., 23. II., and  2. III. 1990; - unit No. 1, only in one  section w here  m ore  straw was 

applied  for the rows, on  the sam e substratum, 13. II. 1991. This  edib le  fungus is often 

cult ivated in C zechoslovakia  and G FR, mainly in small private gardens  on partly 

I' fermented straw. T w o  form s were observed here, one with a red b row n to  v inaceous cap

("V in e to u " ) ,  and  the o ther  with a cream y to straw yellow  cap ( ’’G ia n t” ). All the fruit- 

bodies  found occasionally  in the greenhouses (with only som e exceptions) were o f  the red 

brow n type, with a cap  diam. up to 20 cm and  they were intensively collected by the 

greenhouse  w orkers  for meal.

G alerina  sp. (G. ca lidarium  nom. prov.) - unit No. 7, on rem nants  o f  con ifcrous w ood in 

soil,  10. III. 1989, spec im en  sen t to M. Svrček for determination; - unit No. 9, on the sam e 

substra tum , 2. III. 1990; - units  No. 1 and No. 3, on  the sam e substratum, 13. II. and 5. III. 

1991, all in Herb. J. K. T h is  m ay  probably  be a new  G alerina  sp. accord ing  to M. Svrček 

(in litt.), a specim en w as also sent to R. W atling , for him , too, this G alerina  is unknow n.
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He noted  in his letter: ’’the com bina tion  o f  small calyptrate spores,  lack o f  pleurocystid ia ,  

and naucorio id  sta ture  with  s l ightly  deccuren t gills is unique, I think. Kees Bas, Leiden, 

m ay  be able  to offer  a su gg es t ion .”  I used  this last recom m andation  w ithout any  answ er 

but I will do  m y best for a solution. A n another  specim en suggested  as P holio tina  sp. (No. 

89/74, - unit  No. 6, 10. III. 1989, on soil) w as declared  by R. W atl ing  as a G alerina  sp. but 

probably  no t identical with the species no ted  before.

G ym nop ilu s p en e tra n s  (Fr.: Fr.) Murril l - unit  No. 6, on rem nants  o f  w ood, bark  and bast 

on the bo rde r  o f  the unit , 9. II. 1989.

G a sterom ycetes

C rucibu lum  laeve  (Huds.) K am bly  - unit No. 8, on rem nants  o f  w ood  and  bark  on  the 

bo rder  o f  the unit, 15. III. 1989.

C ya thus o lla  (Batsch) Pers. - units  No. 6  and  No. 8, on rem nants  o f  w ood  and bark  in moss 

F unaria  hygrom etrica , 6. IV. and  13. V. 1989; - unit No. 10, on  the sam e substratum, 

28. II. 1990.

Sp h a ero b o lu s s te lla tu s  Tode: Pers. - unit No. 6, on a p iece o f  con iferous w ood  in soil o f  a 

row, 6. IV. 1989; - unit No. 9, on  rotten straw o f  row s in m ore  places, 23. II. and 2. III.

1990.
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New or less known Discomycetes. XXII.
N ové nebo m éně zn ám é d isk om ycety . X X II.

M irko Svrček

Seven new  spec ics o f  D iscom ycetes accord ing  to the m aterial co llected  in C zechoslovak ia  arc described: 
C alycellina  chalarae, C hlorosplenlum  hyperic i-m acu la ti, C istella  c itrinescens, H ym enoscyphus caeruleo- 
annulatiis, H ym enoscyphus  sclero tigerus, Incrup ile lla  carp in i and O rhilia aranea.

Je p o p sán o  sedm  nových  druhů 7, Č eskoslovenska: C alycellina  chalarae, C hlorosplenium  hyperic i-m aculali, 
C istclla  c itrinescens, H ym enoscyphus caeru leo-annula tus, H ym enoscyphus sclerotigerus, Incrup ile lla  carpin i 
a O rbilia  aranea.

C alycellin a  ch a larae sp. nov.

Apothccia  0.5 - 1 pm diam., solitaria  inter conidiophora  hyphom yceti  C halara  

cylindrospcrm a  ab initio in superficie folii, late sessilia, albida, pallida, tinctu fusco vel 

cinereo, d isco  subplano , sicco alb ido vel pallide lutcolo, margine ex tusquc subtiliter 

puberula ,  subnuda. Excipu lum  parte basali cellulis usque ad 14 pm  latis, subglobosis  vel 

angula to-globosis ,  luteolis, tenuiter vel parum  incrassato-tunicatis, m arg incm  versus 

elongatis , angulatis , m inoribus ( 6 - 7  p m  latis), ccllulis superf ic ia libus indumenti breviter 

lageniform ibus vel conico-angustatis ,  12 - 1 5 x 3 - 5  pm , hyalinis , tenuiter tunicatis. Asci 

40 - 50 x 5 - 6 pm , oblongo-clavati,  dcorsum  sensim crasse stipitati, basi interdum 

subfurcati,  apice angustati ,  poro amylo ideo , 8-spori. Paraphyscs filiformes, 1.5 - 2.5 pm 

crassae, apice rectae, non  dilatatae, obtusae, ascos non superantes, hyalinae. A scosporae  8 - 

10 x 1 . 5 - 2  pm , anguste  fus iform es poliš angustatis  usque attenuatis, latere uno applanatae, 

rectae vel subcurvatae, eguttulatae, hyalinae.

H a b i t a t  ad pag inam  inferiorem folii emortui deiccti B etulae pendulae.
B o h e m i a  c e n t r a l i s :  N em iz p rope  V lašim  (distr. B enešov ap. P ragam ), in fn itice to  Jun ip eri 

com m unis  areae  tu tac  „N a o s tro v ě” , 27. IX . 1981 leg. M. Svrček (ho lo typus PRM ).

The minute  apothccia  o f  this d iscom ycete  occur in small groups on fallen leaf am ongst 

con id iophorcs o f  dem atiaceous  hyphom ycete  C halara cylindrosperm a  (Corda) Hughes, 

and are dis tinctive from o ther foliicolous C alycellina -spccics  by light-yellowish excipu lum  

w ithout the dark co loured basal ring. M. B. Ellis (1971), T. R. Nag Raj and B. Kendrick 

(1975) recorded C halara cylindrosperm a  as a po lyphagous  fungus on dead w ood, beech 

cupules , dead leaves and herbs. C alycellina  clialarae  was published by me as „nom en  

n u d u m ”  in a p aper  on the fungus flora o f  the nature reserve „N a os t ro vě”  (Svrček 1982), 

w here Ju n ip eru s  com m unis  is a dom inan t shrub. C alycellina  popu lin a  (Fuckel) Hohn. on 

fallen leaves o f  deciduous  trees (typically on P opulus) with a dark brow n or blackish basal 

ring, som etim es  very prom inent,  and only rarely not well developed, has similar  superficial 

cells (D ennis  1956). U yaloscypha  p u beru la  ss. Cooke (non Lasch), m entioned by Dennis
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(1956) has also a dark  b row n basal ring and  resem bles C alycellina  p o p u lin a , bu t  is m uch 

hairier (on leaves o f  Q uercus). T he  material collected by m e  is scarce  but this foliicolous 

d iscom ycetc  cannot be identif ied with similar  spccies, and especially  its re la tionsh ip  to 

C halara cy lindrosperm a  should  be fur ther observed.

C h lorosp len iu m  hyp eric i-m acu la ti sp. nov.

A pothccia  0.8 - 1.5 p m  diam., solitaria vel 2 - 3 aggregata ,  firme subcanosa ,  patella-ria, 

m ox explanata ,  sub tus breviter  stipitata (stipitc  0 .4 - 0.8  p m  longo),  basi attenuata ,  tota 

conspecte  pu lch reque  vir idia, d isco  saturate viridi facie velutino, cxtus co nco lo r  a tque 

subtilitcr fibrillosa. E xcipu lum  obscure  vir idc, textura porrecta, ccllulis  o m n ib us  tenuiter  

tunicatis, angulatis , in ser iebus ordinatis , usque ad 13 x 6 p m  m agnis ,  parte  basali 

subisodiam etr ic is ,  plus m inusve  angulatis , usque ad 8 pm  diam., hyalinis , hyph is  

m arg inal ibus cylindraceis, 50 - 60 p m  longis, 2.5 - 3.5 pm  crassis , apice obtusis,  septatis, 

m inute  g ranuloso-incrassatis  vel sublaevibus, hyalinis . Superfic ies excipuli hyph is  longis,

1 . 5 - 3  p m  crassis , nudis  vel subtil iter granuloso-incrustatis ,  hyalin is ,  in strato pall ide 

v iridibus tecta. Asci 50 - 60 x 6 - 8 pm , oblongo-clavati vel c lava te-cylindrace i,  basi 

breviter  vel longius attenuati,  apice obtusi, poro  m inuto  (0.8 - 1 pm  diam .) inam yloideo, 

sed post  vi so lu tionis 10% K O H  am ylo ideo  vel subam ylo idco ,  8-spori, sporis  partim 

distichis. Paraphyses 2.5 - 3 pm  crassae, ap ice non  dilatatae, obtusae , rectae, hyalinae, ascis 

aequilongae  vel p arum  longiorcs. A scosporae  8 - 10 x 2.5 - 3 pm , ob longae ,  inae- 

quilateralcs, polis  obtusis , guttulis  binis minutis  polar ibus instructac, sed e tiam eguttula- 

tae, hyalinae.

H a b i t a t  and  caulcs em ortuos  de iec tos H yperic i m acula ti Cr.
S 1 o  v a c i a : m ontes B clianské  T atry , T a transká  K otlina , in convalle  „K otlina  S icdm ich  p ram e ň o v ”  

(= H olubyho  do lina), in decliv ita te  m ontis  B ujači vrch  (1950  m  s. m .), loco  ,.L avinový ž la b " ,  1900 m  s. m ., 5. X. 
1958 leg. J. K nbička et M . S vrček  (B T no. 965; ho lo typus PRM ).

The beautiful co lour  o f  this d iscom ycete  is consp icuously  deep  green in all ou te r  parts 

o f  apothecia ,  the disc has an a lm ost velvety appcarance. T he  only  one  herb ico lous  species  

o f  C hlorosp len ium  Fr., Ch. aerug inellum  (Karst.)  Karst, is very close; it is occurr ing  on 

rotting stems o f  F ilipendu la  u lm aria  w hich  are b lue-green stained. It is a very rare species 

found also by me in Southern  B ohem ia. No green co lour  o f  H ypericum  - s tem s has been 

observed. In spite o f  the intensive research with a view to the d iscom ycetes  on H ypericum  

spp. in our country , this C hlorosp len ium  w as not m ore  found.

C istella  c itr in escen s V elenovský  in Svrček, sp. nov.

A pothecia  0.5 - 1 p m  diam., dense gregaria, sessil ia, patellaria, dein explanata ,  m arg ine  

saepc flexuosa, viva nivco-alba, pellucida, sed vulnerata cito citr ino-lu tescentia  den ique  

rubrobrunnescen tia ,  ex tus m arg incque subtilitcr pruinoso-granulosa . E  d isco  apothec ia  

nova minuta copiose  proliferunt. E xcipu lum  textura angular is  u sque  prismatica  cellulis  

angulatis , hyalinis , m arg ine  ex tusque pilis num erosis  10 - 20 x 2.5 - 6 pm , cylindraceis  vel
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oblongo-clavat is ,  0-2-septatis , hyalinis , tenuiter tunicatis, cellula tcrminali m inutiss im e 

dense  granulato- incrus tata  tectum. Asci (25-) 30 - 35 x 4-5 pm, breviter  clavati, apice 

obtusi, deo rsu m  sensim  crasse attenuati,  8-spori, poro  amyloidco. Paraphyscs 2 - 2,5 pm 

crassac, ap ice rectae, obtusae, non  dilatatae, hyalinae ascos non superantes. A scosporae  

4 - 5 x 1.5 - 1.8 pm , fusoideae, uno  latere applanatae, rectae, basi attcnuatae, eguttulatae, 

hyalinae.

H a b i t a t  ad lignum  putr idum  (? P inus  sp.) tabulae deiectae.
B o h e m i a  c e n t r a l i s :  P ratia-N ové M ěsto , in horto  bo tan ico  U niversita tis C arolinae, 11. XI. 1922 leg.

J. V elenovský (ho lo typus PR M  149504).

This  species, collected by J. V elenovský  on pine board  in Botanical G arden at Prague 3

and descr ibed  by h im  in his m anuscrip t-no tes  only  as P ezizella  c itrinescens  sp. n., but not 

published , is p reserved in the herbar ium  PRM . I com pleted  the original descrip tion  by 

som e microscopical  features accord ing  to the holotypus. This is a true C istella  rem arkable  

by the change  o f  co lour  w hen  fresh.

H ym en oscyp h u s caeru leo -an n u la tu s sp. nov.

A pothccia  (s icca) 1 - 1 . 5  pm  diam., sparse gregaria, cyath iformia, breviter  crasseque 

stipitata (0.3 - 0 .4  pm ), stipite cylindraceo, pallide luteola, disco luteola vel pallide Æ

brunncolo , m arg ine  subf lexuoso  tinctu brunnco, acuto, extus nuda, laevia, in terdum  Hg

subalbida, stipite cylindraceo radium thecii breviori (p lerum que 0.5 pm ), deorsum  | | |

b runneola ,  basi obscure  bn innca  usque nigrella, hyphis  fcrrugineo-flavis substrato  

coniuncta. A pothecia  in aqua hum ecta ta  tota subalba vel albida apparet. Superfic ies stipitis Kg

atque excipuli inferiori d is tincte griseocacruleo-colorata  est. Excipu lum  textura prismatica, | §

parte basali cellulis  angulatis , usque ad 25 x 18 pm  magnis, m arg incm  versus c longatis  j | |
angust io r ibusque  (22 x 5 pm), tenuiter  tunicatis, hyalinis , hyphae  m arginales  

paraphysiform es, dense continuae , 70 - 150 pm  longae, guttulis parvis impletae. H yphae  | |

m ycel ia les  parte basali excipuli hyalinae, tenuiter tunicatae, septalae, 1 . 5 - 3  pm crasse, in g§

solutionc Melzeri fulgide v inacco-rubescen tes  (dextrinoideae). Pars basalis stipitis e i g

cellulis isodiametricis , 5 - 10 pm  diam., subcrasse tunicatis, atque annu lo  obscure brunnco , | |

20  - 30 pm  lato instructa, sursum  cum  hyphis caeruleo-violaceis , usque 100 - 200  p m  

attingentibus. Superfic ies stipitis atque excipuli partim cellulis vel hyphis  brevibus, 0-1- I«

septatis, vesiculosis , cylindraceis, saepe clavato-vel subclaviculato-term inatis ,  5 - 8  pm  | |

crassis , griseo-caeruleis  (in aqua, etiam in N H 4O H), partim hyphis  longis, valdc flexuosis, 

ram osis ,  3 - 4  p m  crassis , septatis, ferrugineoflavis tecta est. Asci 80 - 90 x 6.5 - 8 pm, 

c lavato-cylindracci,  deorsum  sensim  longe stipitati,  apice obtusi, 8-spori, sporis  | |

monostichis.  Paraphyscs valde num erosae ,  1.5 - 2.5 pm  crassae, hyalinae, intus dense Ě |

guttulis parvis im pletae, apice rectae, non dilatatae, obtusae. A scosporae  12 - 15 (-17) x 3.5 I f

- 4.5 pm , ob longo-fus iform es ,  latere uno  applanatae, polis angustatis  sed obtusis, rectae, 

guttulis  binis m aioribus  nonnulisquc  parvis im platae, hyalinae.
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S 1 o  v a c i a : H eríany , s ilva  parkc.nsis, 25. IX . 1990, leg. H. D eckerová  (herb. J. H erink  No. 611 /90 , 
ho lo typus PRM ).

This  H ym enoscyphus  is very rem arkable  by its blue or a lm ost violet or g reyish-vio let 

cells and  hyphae  at the base o f  stipe and outer part o f  excipu lum , as well as by the presence 

o f  fcrrugineous superficial excipular hyphae. It is close to H ym enoscyphus sa zavae  (Vel.) 

Svr. (Svrček 1984), a species occurr ing on conifer-debris , too, but without a ring-likc zone 

and bluish coloured hyphae.

H ym en oscyp h u s sc lero tigeru s sp. nov.

Apothecia  1 - 2 pm  diam., breviter  vel Iongius stipitata, tota fulgidc vitellino-lutea, 

disco m ox piano, angustc  marginato, extus nuda, stipite concolori e sclerotio  vivo 

Typhulae  sp. ecrescentia, solitaria vel subfasciculata. Excipulum textura prismatica , cellulis 

angulatis , oblongis,  usque ad 22 x 10 - 12 pm  magnis,  tenuiter tunicatis, hyalinis , parte 

basali excipuli longioribus angustioribusque, 2.5 - 5 pm  crassis , non dextr inoideis ,  hyphis 

m arginalibus angustc  cylindraceis. Asci 50 - 60 x 6 - 7.-5 pm , oblongo-clavat i ,  deorsum  

sensim attenuati,  apicc obtusi, poro am ylo ideo , 1.3 - 1.5 pm  diam., 8-spori, sporis  partim 

distichis vel monostichis. Paraphyscs 2 - 3 pm  crassae, simplices, apice obtusae, rectae, 

totae p igm cn to  fulgide luteo-colorato  impletae. A scosporac 6.5 - 8.5 x 1.8 - 2 pm, 

oblongae, uno  latere applanatae, polis obtusis  attenuatis, eguttulatae, hyalinae.

H a b i t a t  ad sclerotia viva Typhulae  sp. in petiolis foliorum em ortuorum  anno 

praecedente  P etasitis  sp. (probabili tcr P. albus).
B ohem ia sep ten trionalis: m onies K rkonoše, M alá Úpa, ad ripam  rivi M alá Úpa apud  ostium  vallis rivuli 

„Jeleni p o to k ” , cca  800 m  s. m „  cop iose , 14. - 16. IX. 1989, leg. M. Svrček  (ho lo typus PRM ).

T he bright ye llow  apothccia  arising from living brow n sclcrotia o f  Typhula  sp. 

occurr ing  in dead petioles o f  P etasites  sp. (probably P. a lbus) are very peculiar  and 

unusual character  in the genus H ym enoscyphus. The shortly articulate, ir regularly flexuous, 

b row n or blackish coloured hyphae  2 - 3.5 pm  thick are present at the spot w here the stalk 

is g row ing from the sclerotium.

Incrup ilella  carp in i sp. nov.

Apothecia  0.2 - 0.5 pm  diam., singularia, rarior gregaria, indistincte marginata ,  subtus 

brevissime stipitiformitcr angustato-scssilia , mollier  ceracca, patcllaria dein explanata ,  

d isco  piano, orbicularia, extus dense breviter  tom cntoso-pilosula ,  marg ine  dense crccto- 

pilosula, pr im o subalba deinde tinctu crem eo-lu teo  usque butyraceo-lu teo  vulnerata 

immutabil ia . E xcipulum  textura prismatica c cellulis angulatis , parte basali magis 

rotundatis , tenuiter  tunicatis, hyalinis. Pili 40  - 70 x 2 - 3 (apex), 3 - 5 (pars basalis) pm, 

cylindracei, šeptali , flexuosi, apicc obtusi, tenuiter tunicati , loti vel m axim a e parte grosse 

granulato-incrustati ,  hyalini. Asci 50 - 60 x 7 - 8 pm , 8-spori (sporis plus minusve 

distichis), crassc clavati, apicc rotundati,  basi breviter crasseque stipitati, poro amyloideo.

36
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Incrup ile lla  carp in i Svr. (holo type). A pothccia, excip tilar cells, ascus, paraphysis , ascospores (right tw o 
ascospo res under oil im m ersion), three hairs.
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1. C alyce llina  cha larae  Svr. (ho lo type). A pothecium  am ongst con id iophores o f  C halara  cy lindrosperm a  (C orda) 
H ughes, one con id iophore  and  con id ia  o f  th is  C halara, asc i, paraphyses, a scospo res, m arg ina l ex c ip u lar cells. - 2. 
C hlorosp len ium  hyperic im acu la ti S v t . (holo type). A pothecia, ascospores, asci, paraphyses, m arg ina l ex cipu lar 
hyphae. - 3. C istella  c itr inescens  Vel. in Svr. (holo type). H airs, paraphyscs, ascus, ascospo res. - 4. O rbilia  
aranea  Svr. (holo type). A pothecia  on sub icu lum , hyphae o f  the sub icu lum , ex cipu lar cells, a scospo res, asci, 
paraphyses. - 5. H ym enoscyphus caeru leo -annu la tu s  Svr. (holo type). A pothecium , b lue -co lou red  ring-like  zone 
at the base  o f  apo thecium , superfic ia l b lue-co lou red  hyphae and  cells  from  the o u te r part o f the excipu lum  and  
stipe , excipu lar cells, flexuous n ist co lou red  hyphae from  the ectal part o f  the excipu lum , ascospo res, p a raphyses , 
ascus. - 6. H ym enoscyphus scle ro tigerus  S vt. (holo type). - A pothecia  (partly  on the 7)/)/m /tf-sc lero tium ), 
excipu lar cells, articu la te  hyphae  from  the base o f apo thecium , excipu lar long hyphae  from  the in ferio r part o f 
excipu lum , ascospo res, pa raphyses , asci.
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Paraphyses fi liformes, apice non  dilatatae, 1.5 pm  crassae, rectae, cum  ascis aequilongae , 

hyalinae. A scosporae  14 - 1 9 x 2 - 3  (-3.5) pm, angusle  fusoideae vel cy lindraceo-fusoi-  

deae, rectae, apice uno  p le rum que  rostro parvo obtuso  curvatoque instructae, eguttulatae, 

hyalinae.

H a b i t a t  ad nervös foliorum deiec torum  (ad pag inam  inferiorem) C arpin i betuli. g
B o h e m i a  s e p t e n t r i o n a l i s :  Č eské s tředohoří, V chynice p rope  L ovosice , in decliv ita te  septentr. 

co llis  „ O v č in "  (431 m  s. m .), 18. XI. 1960 leg. M . Svrček  (ho lo typus PRM ).

T he encrus ted  hairs o f  this d iscom ycete  are o f  the sam e shape as that o f  the typc-species 

o f  the genus  Incrup ile lla  Svr., I. f le x ip ila  Svrček (1986). The encrustation  can be only 

badly observab le  in w ater because  the granules  easily fall off. W hen  dried, the hairs are 

very consp icuously  encrusted. The foliicolous Setyscypha  lachnobrachya  (Desm.) Svrček 

(1987:196) with sim ilar  ascospores,  differs in its quite sm ooth  and pointed  hairs.

O rb ilia  aran ea  sp. nov.

A pothecia  0.3 - 2 pm  diam., sub icu lo  arachnoideo candido  insidcntia, p lerum que 

gregaria  usque confluentia , rare solitaria, late scssilia, tenuiter marginata ,  orbicularia, nuda, 

disco  p iano, vinoso-lu tea vel ochracea, sicca pall ide luteola vel pallida, molli ter  elastico- 

cam osa. E xc ipu lum  e cellulis  parte basali elongato-angulatis ,  ad m arg inem  versus late 

cll ipsoideis usque  rotundatis , ad 35 pm  diam., vel 25 x 17 pm  diam., m arginalibus 

m inoribus  (solum 3 - 4  um  diam .),  hyalinis ,  tenuiter tunicatis. H yphae  subiculi e cellulis 

basalibus excipuli crescentes, 3 - 5  pm  crassae, longae, rectae, ram osae, tenuiter  tunicatae 

(sed firmae), nudae  vel sparse granulosae, rem ote septatae, hyalinae, part im paulisper 

inflatae. Asci 30 - 45 x 3 - 4 pm , breviter  vel longius stipitati (stipite usque ad 12 pm 

longo, simplici vel b rev issim e bifurcato), cylindracei, ap ice subtruncati ,  poro  inam yloideo,

8-spori (sporis d is tichis) , epithecio  valido (2 - 5 pm  crasso) hyalino  vel luteolo tecti, 

paraphys ibus f irme cohaerentes.  Paraphyses filiformes, apice p le rum que  clavato-dilatatae 

(1.5 - 2.5 pm). H ypo thcc ium  hya linum  e cellulis 1.5 - 3 pm  diam., isodiametricis  

instructum. A scosporae  8 - 13 x 0.8  - 1 p m  (plerumque 10 - 12 p m  longae), arcuatae, basi 

sens im  attenuatae, eguttulatae , hyalinae.

H a b i t a t  ad cort icem  ram orum  deiec torum (in cum ulo  iacentibus) P opuli trem ulae.
B o h e m i a  m e r i d i o n a l i s :  B oudy prope Č im elice  (distr. P isek), in decliv ita te  orient, co llis  „ H ra d "

(574 m s. m .), 1. VIII. 1969 leg. M . S vrček  (608/89 , holo typus PRM  684767).

This  O rbilia  is rem arkable  by the pure white, cobw eb-like  sub icu lum  (hypothallus) 

forming a dense mat to a d is tance  up to 2 p m  from apothec ium , and separable  as a thin 

m em bran e  w hen  dried  apothecia  are moisted. Apothecia grow n often on lenticels in bark  o f  

fallen branches. In the past , I collected and identified this O rbilia  several tim es under  the 

nam e O rbilia  curva tispora  var. rob in iae  Vol., doubtless identical with O. aranea, e. g. in 

w oods near Karlštejn, Central B ohem ia, on bark o f  accum ala ted  b ranches o f  R obinia  

p seudacacia , 19. VI. 1949 (see also V elenovský  1934, Svrček 1954).

 ~
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On the genus Didonia Vel. (Helotiales)
O rodu D idonia  V el. (H elotia les)

M irko Svrček

T he au then tic  m ateria l o f  all spec ies o f the d iscom ycetous genus D idonia  Vel. (1934) w as exam ined  and 
resu lts  a re  d iscussed .

Je  p o jednáno  o  sedm i d ruz ích  rodu D idonia  Vel. (1934) na zák ladě  rev ize  typového  m ateriálu .

T he genus  D idonia  V elenovský  (1934:296),  considered  by its au thor  as m em b er  o f  the 

family H yaloscyphaceae, w as characterized  as follows: ’’Apothecia  minuta, sessilia, 

pateliaria, g labra,  laete colorata vel alba, basi fusca vel nigra, parenchym ate  ad m arg inem  

usque (sine prosench.), basi obscure  fusco, tentacula longa, stricta, fusca, septata , lumine 

capillari (m em bran is  incrassatis) gercnti.  Asci clavati, paraphyses filiformes, simplices. 

Sporae ell ipticae, tenues, un icc l lu lares .”  The type spccies o f  th(is genus w as not designated, 

but accord ing  to the V elenovský  s handw rit ten  m anuscrip ts  which 1 have  for disposal 

cannot be doubt that D idonia  was established for the species D idonia  p icea  Vel., perfectly 

agreeing with the generic  diagnosis. T he  most important generic features are the long, firm, 

b row n-co loured ,  septate, thick-wallcd, bristle-like hyphae, nam ed  by V elenovský  as 

„ ten tacu la” , and present at base o f  apothecia. In addition, four o ther species were 

described in 1934 (D idonia  ju n ip erin a , D. quercina, D. cra taeg i and D. carlinae), and in 

1947 tw o further specics,  D. betu lina  and D. carp inacea  were added.

In H erbarium  M yco log icum  o f  National M useum  in Prague (PR M ) all type-spccim ens 

o f  these D idon ia  spccies  are p reserved w hich I revised in recent years.

The e tym ology  o f  D idonia  is rather unclear, V elenovský nam ed it either in ho nour  o f  

French theo log ian  and writer Henri Didon (bo m  1840) o r  according to a mythical goddess 

Dido.

D id on ia  p icea Vol., Mon. Discom. Boh. p. 297, 1934 (sine fig.)

This  species w as  selected  by me as the type species o f  the genus. O f  tw o specim ens  

(both conspecific)  in P R M  is No. 151276 considered  for the lectotypus: B ohem ia  centralis, 

Hrusice prope M nichovice , „supra  la teri t iam ” , ad acus deiec tos P iceae abietis, 7. V. 1929 

leg. et det. J. V elenovský  (ut Iub ilea  p icea  Vel., nom. nud. in herb.) . The  specim en consists  

o f  one  sprucc-ncedlc  with several apothecia  now  200 - 300 pm  diam., up to 320 pm  across 

w hen  m oisted , dully  yellow ish-brow n, broadly  sessile, a lm ost disciform, narrowly 

m arginate ,  g labrous, scattered or contiguous, w ithout conidiophores.  Excipulum o f  textura 

prismatica in the basal part , com posed  o f  isodiametric, polygonal,  thin-walled, hyaline



cells up to 15 x 9 pm , passing  in th ick-walled  glassy hyphae 1 . 5 - 2  p m  wide, resem bles 

textura oblita, passing  into marginal excipu lar zone o f  cylindrical or slightly  clavate, th in- 

walled, often sparsely granulate  short hyphae  up  to 1 5 x 2 - 4  p m  large. At base  o f  the 

exc ipu lum  a group  o f  isodiametric , th ick-w alled  (-1.5 pm ), b row n-co loured  cells only  2 - 5 

pm  across is present, from w hich long cylindrical hyphae ( " te n t a c u la ”  accoring  to 

Velenovský) are g row ing , up  to 160 x 3 - 4.5  pm , mostly  sl ightly  curvate ,  sparsely  septate, 

dark  brow n, som etim es  som ew hat enlarged below, obtuse at the tip. It cannot be say with 

certainty that b row n  isodiametric  small basal cells are a part o f  excipu lum  or  not.  The 

exc ipu lum  is no t dcxtrinoid. Asci 30 - 35 x 4 - 5 pm , subcylindrical,  th ickly stipitate, the 

pore  strongly am ylo id  (deep b lued by M elze r 's  reagent). Paraphyscs  1.5 pm  thick, not 

en larged  at the tip, straight, hyaline, no t longer  than the asci. A scospores  5 - 7 x 1 . 5 - 2  pm , 

fusiform, straight, obtuse at both ends, eguttulate, hyaline.

Also the second  specim en P R M  151275: B ohem ia  centr.,  M nichovice ,  in acubus  piceis 

{Picea ab ies), 25. V. 1931 leg et det. V elenovský  (ut Iub ilea  p icea  Vel. , nom . nud. in 

herb.) consists  o f  one spruce need le  with several apothec ia  not different f rom  the lecto type 

specimen. A ltough  in both cases no  conidia  at the tips o f  so-called  „ ten tacu la”  has been 

observed, they can be considered  with a high probabili ty  con idiophores.  T he  taxonom ic  

position o f  this d iscom ycete  is unclear and it is hardly  a representa t ive  o f  

H yaloscyphaceae.

D id on ia  betu lina  Vel., Novit. mycol. novis . p. 140, 1947 (sine fig.)

H olo typus  P R M  150706: B ohem ia  centr ., M nichov ice  (B ožkov - „B ílá  sk á la ” ), B etula  

(pendula), VI. 1942, leg. et det. J. V elenovský.

T w o  fragments o f  som e  rotten w ood  (a conifer canno t be excluded) with  abou t 20 

helo tio id  apothcc ia  200  - 300  p m  diam., som ew h a t  fleshy, saucer-shaped , shortly  

attenuated  below, pale yellowish , sm ooth , disc almost cocave , basal part dark  coloured. 

A pothecia  scattered, sessile on blackish surface (perhaps rem nan ts  o f  an old hypho- 

mycete?). Excipu lum  textura prismatica, com posed  o f  m ore  or less po lygonal cells  up  to  10 

p m  diam., e longated  tow ards  the base (-15 pm ), thin-walled, pale  brow n, fo rm ing  a layer 

at base o f  the excipu lum  alm ost b lack ish-brow n coloured. Excipu lum  by M e lz e r 's  reagent 

not dextrinoid, but deeply ches tnu t-brow n coloured. At the m arg in  and on the ectal part o f  

excipu lum  num erous  cells, 15-20 x 5-10 pm  large, obtusely  fusoid, pale b row n, are 

present, and  the flanks o f  the receptacle  are covered  with rather num erous ,  ob long- 

lageniform, up to 25 x 4 pm  large, brow nish , slightly th ick-w alled  cells resem bling  

conid iophores o f  C halara  sp.; they are a ttenuated  above in a neck  truncate  at the tip bu t no 

conidia w ere  observed. T hese  C ha lara -cells are m ost probably  co called ’’co rp u scu la”  

m entioned  in the original description o f  D. be tu lin a , w hile  ’’acu le i”  recorded  also for it
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1. D idonia  p icea  Vel. (lecto type). Tw o apo thecia . Schem atic outline  o f tw o apo thccia  from  below  show ing  dark  
con id iophores o f a dem atio id  hyphom ycete, con id iophores o f th is  hyphom ycete  grow ing on excipu lar (?) cells, 
m arginal part o f  excipu lum  w ith encrusted  cells, basal part o f  excipulum , ascospores, paraphyses, ascus. - 2. 
D idonia  querc ina  Vel. (holy typc). O ne con id iophore  and  tw o conid ia o f th is  hyphom ycete, tlirce apo thecia  
am ongst con id iophores o f  a dem atiaceous hyphom ycete, ascospores, m arginal part o f the excipulum . - 3. D idonia  
betulina  Vel. (holy type). A pothecia, ascospo res, m arg inal excipu lar cells, ap ical part o f one paraphysis  and  
ascus, ex cipu lar cells  w ith three C /ta /a ra-co n id io p h o res. - 4. D idonia carlinae  Vel. (holy type). O ne apo thecium , 
tw o fragm ents o f som e con id iophores, m arginal excipu lar cells, ascospores, paraphysis , ascus. - 5. D idonia  
cra taeg i V el. (ho lo type). A pothecia, m arg inal excipu lar cells, ascus, paraphysis , ascospores, basal excipu lar 
cells, sub iA ilar hypha. - 6. D idonia  ju n ip e r in a  Vel. (holo type). O ne apo thecium , m arg inal excipu lar cells, 
ascospo res, ascus, e x cipu lar basal cells, th ickw alled  b row n branched  hyphae (" te n ta c u la ” ).
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could not to be found. Asci 4 5 -60  6-8 pm , subcylindrical,  obtuse  above, thickly stipitate 

below, the large pore (1.5 pm ) s trongly  am ylo id  (deeply b lued by M elze r 's  reagent). 

Paraphyses unbranchcd , 2-2.5 pm  thick, straight, not enlarged at the tip, not longer  than the 

asci, hyaline. A scospores 10 - 12 x 2.5 - 3 pm , oblong, a lm ost cylindrical, obtuse, straight, 

minutely  granulate  inside, hyaline.

The excipu lar structure  suggests  the genus C ilio larina  Svr.

D id on ia  carp in acea  Vel., Novit. mycol. novis . p. 140, 1947

H olo typus  PR M  150707: Bohem ia  centr ., M nichovice , ’’H a n z lo v k a”  ad lignum 

C arpin i b e tu li, 29. X. 1942 leg. et det. V elenovský  (these in form ations are absent in the 

original description).

T he  ho lo type  consists  o f  one  small p iece o f  w ood densely  covered  with b lack straight 

con id iophores and scattered H ya loscypha -like apothecia. A pothecia  w hen m oisted  300 - 

400  pm diam., yellowish  broadly  sessile, disc a lm ost flat, margin  and octal part o f  the 

receptacle w ithout distinct hairs. Excipu lum  textura prismatica, com p osed  o f  polygonal 

cells up to 7 x 3 pm large, thin-walled, hyaline, the flanks o f  the receptacle  covered  with 

num erous  unicellular, up to 1 8 x 3 - 6  pm large cells, shortly  clavate o r  subcylindrical, 

som etim es  largely fusoid-clavate, th in-walled, hyaline, sm ooth . Asci 40  - 45 x 4 - 5 pm, 8- 

spored  (ascospores biseriate), oblong  clavate or subcylindrical, shortly  and  thickly stipitate, 

above largely obtuse, the pore  dis tinctly  am yloid  (blued by M elze r 's  reagent). Paraphyses 

not enlarged above, unbranched , straight, hyaline, 2 - 3  pm thick. A scospores (in asci 

only) 3 - 4 x 1.5 - 1.8 pm, narrowly oblong  ellipsoidal, unaequila tcral, aguttulate , hyaline. 

C on id iophores  sparsely g row ing  at base  o f  apothecia  are up to 90  x 3.5 - 4  pm, u n 

branched, only below  som etim es  fasciculate, dark brown, thick-walled , septate, in ter

mingled  with 2 - 5-cellular, brow n, cylindrical-ellipsoidal conidia  12 - 1 4 x 4 - 6  pm large.

T he  original descrip tion  o f  this species is incomplete  and partly incorrect, w ithout the 

size o f  ascospores, w hich  1 found in asci only and thus immature. 1 could  not find 

capil liform hairs ( ” pili cap il la res” ) and conid iophores,  in original d iagnosis  called 

’’acu le i”  which evidently  p roduce conidia o f  ano ther form as those seen by me. The 

excipu lar structure o f  this species  suggest m uch the genus C ystopezizella  Svr.

D id on ia  carlin ae  Vel., Mon. Discom. Boh. p. 297, 1934 (sine fig.)

H olo typus  P R M  151278: B ohem ia  centr .,  M nichovice , silva ’’J id ášky ”  in foliis 

C arlinae acau lis, 29. VII. 1931 leg. et det. J. V elenovský (ut Iub ilea  carlinae  Vel., nom 

nud. in herb.).

O n a dead leaf o f  C arlina acau lis  only tw o mollisioid apothecia  were found, now  dark 

grey, w hen  m oisted  in w ater pale grey, 250  p m  diam., broadly  sessile, plane, sm ooth ,
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D idonia  carp inacea  Vel. (holo type). A pothecia  am ongst con id iophores o f som e dem atiaceous hyphom ycete , 
con id iophores and  tw o  con id ia  o f  th is  hyphom ycete , superfic ia l excipu lar cells  and  po lygonal cells  o f  the 
excipu lum , asc i, p a raphyses , ascospores.
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w ithout a subiculum . E xcipu lum  textura g lobulosa , dark chestnut b row n, not dextr inoid , 

com posed  o f  globose  cells up  to 9 p m  diam., their con tiguous  walls  arc up  to 2.5 pm  thick, 

sl ightly  sm aller  tow ards  the marg in  and  almost colourless ,  the margin  even, co m p osed  o f  

shortly  cylindrical, 3.5 - 6 (-8) p m  wide, hyaline or pale b row nish  th in-w alled  hyphae.

Subicu lar hyphae  absent. Asci 28 - 38 x 4 - 4.5 pm , narrow ly  clavate ,  shortly  st ipitate, the 

pore distinctly am ylo id  (blued by M elze r 's  reagent). Paraphyses 2 pm  thick, obtuse, 

w ithout oil g lobules ,  no t longer than the asci. A scospores 6 - 8 x 1.3 - 1.5 pm , narrow ly  

fusoid, a t tenuated  at base, straight or slightly curved, eguttulate. At the base  o f  excipu lum  

only fragments  o f  inferior parts o f  two conid iophores  were found, they w ere septate, thick- 

walled, b lackish-brown. So-called ’’ten tacu la”  described in the pro to logue  I w as not able 

to found  (with regard  to  the scanty type material I exam ined  a h a lf  o f  one  apo thec ium  

only). A lready J. V elenovský  in his m anuscrip t has  a note that this d iscom ycete  ” is similar  

to a M o llis ia ” . In fact, it is a true M ollisia  sp., m orpholog ica lly  indis t inguishab le  from 

M ollisia  rev incta  (Karst.)  Rchm , com m on ly  occurr ing  on s tem s o f  various herbs.

D id on ia  cra taeg i Vel., Mon. Disc. Boh. p. 297, 1934 (s ine fig.)

B ohem ia  centr ., M nichovice ,  H ubáčkov, in caudic ibus C ra taeg i sp., 4. XI. 1933, leg. et 

dat. J. V elenovský  (holo typus PR M  150708).

Several small pieces o f  rotten w ood  with several tens o f  m ollis io id  apothecia  0.8 - 1 pm 

diam., now  greyish o r  yellowish , often with a whitish, lacerate marg in , b road ly  sessile on 

felt-like b row n  hypothallus .  E xcipu lum  textura g lobulosa, the marginal cells 5 - 8 pm  

diam ., g lobose, hyaline, thin-walled, tow ards the base  som ew hat larger and thick-walled , 

golden-yellow , not dextr inoid , but in som e parts o f  exc ipu lum  relatively large and alm ost 

po lygonal (- 10 pm  diam.), colourless , the margin  com posed  o f  unicellular, ob long  clavate, 

hyaline, thin-walled, sm ooth , often fusoid cells or  hyphae 12 - 1 5 x 3 - 5  pm. H yphae  o f  

the hypothal lus  long, 2 - 3.5 p m  wide, thick-walled, septate, dark  brown. Asci 50  x 5 - 6 

pm , narrow ly  clavate, 8-sporcd (ascospores 1- or partly 2-seriate), the pore very slightly 

am yloid  by M elze r 's  reagent. H ypothecium  sm all-celled  (cells 2 - 3.5 pm  across), hyaline. 

Paraphyscs 1 . 5 - 2  pm  thick, obtuse, not longer than the asci, without oil drops. A scospores 

4 - 6.5 x 2 pm , shortly  cylindrical or obtusely cuneiform , straight or s l ightly  curvate ,  often 

with tw o minute  g lobules  in the poles.

T h is  is a typical T apesia-spccies, rem arkable  by its go lden-yellow , and  at base  only 

som ew hat b row nish  co loured  excipulum. ’’S e tae”  described  in the original d iagnosis  

could refer to  the sub icu lar hyphae.

D id on ia  ju n ip er in a  Vel., Mon. Discom. Boh. p. 296, fig. 60, 61, tab. 16, 1934.

H olo typus P R M  151279: B ohem ia  centr.,  M nichovice , in acubus m arcid is  jun ipcrin is ,

3. V. 1928 leg. et det. J. V elenovský  (ut lub ilaea  ju n ip er in a  Vel. , nom  nud. in herb.) .

 ^ _ ¡¡¡n. ̂ l p  :
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I found  only  one  apothec ium , 400  pm  diam. when moisted, flat, thin, colourless ,  sessile 

on the surface o f  a fragm ent o f  (a conifcrous-needle/?  Jun iperus). The  apothec ium  is not 

m arginate ,  b road ly  sessile with its w ho le  inferior part, at base are present hyphae  150 - 200 

x 3 - 3.5 pm , 4 - 4.5 p m  below  (and there som etim es  branched) ,  thick-walled , septate, dark 

brow n, obtuse  (2.5 pm ) at the tip, quite similar to con id iophores but no conidia  observed.

E xcipu lum  textura  g lobulosa , com posed  o f  almost g lobose  or po lygonal cells 6 - 1 0  pm 

d iam ., hyaline, not dextr inoid  (pale ye llow  in M elze r 's  reagent), slightly thick-walled, 

sm aller and  m o re  e longated tow ards  the margin, the marginal cells fo rm ing  a row  o f  

cylindrical or  e longated  cylindrical, hyaline hyphae  up to 30 x 2 - 3.5 pm , sm ooth  or 

sparsely and  m inutely  granulate. Asci 35 - 40  x 4 - 5 pm , 8-spored (partly biseriate), 

cy lindrical-clavate ,  obtuse, the pore very minute  (0.7 - 0.8 pm  diam.), amyloid. No 

paraphyses  found. A scospores 7 - 8 x 1.5 - 2 pm , narrowly fusoid, straight, cguttulate, 

hyaline.

T he  o bserved  features agree  with the original description o f  D. ju n ip e r i  only  in part , still 

the illustrations (tab. 16, fig. 61) are in full accordance  with them. The only one 

apothec ium  exam ined  by me has no doubt the basal hyphae nam ed by V elenovský  

’’ten tacu la” . In this ease we cannot exclude possibility either that this apo thec ium  grow s 

by chance in the spot w here som e conid iophores erum pent in fascicles from the host 

ep iderm is  or that exis ts  a close relation be tw een  apothec ium  and conid iophores (anam orph 

- te leom orph  o f  one  fungus species). An idea regarding parasitism betw een this 

d iscom ycete  and hypho m y ce te  may be also considered, still this re lationship seem s to be 

less probable. T he  interpretation o f  ’’ten tacu la”  as a part o f  excipu lar structure  is hardly 

acceptable. T he  type-specim en contains  in addition one m icroscopic  slide (unfortunatelly  

useless for a re-exam ination) ,  and  one  spruce-needle  (P icea ab ies), now  w ithout apothecia, 

both separated  by the Sw edish  m ycologis t L. Holm (Uppsala) in 1973 during  his revision 

o f  D. ju n ip e r in a , as well as one  needle  (perhaps o f  Ju n ip eru s com m unis) in an original 

small packet indicated  by V elenovský  s handwriting.

T he exc ipu la r  structure  and  o ther features suggest som e affinity with the genus 

C alycellina  Hohnel.

D id on ia  q u ercin a  Vel., Mon. Discom. Boh. p. 297, tab. 16, fig. 62 - 64, 1934.

H olo typus  P R M  151277: B ohem ia  centr ., M nichovice, H ubáčkov , in ramis et truncis 

qucrcin is  22. VIII. 1931, leg., et det. J. V elenovský (ut Iub ilaea  quercina  Vel. nom. nud. 

in herb.)

T w o  fragm ents  o f  decorticated rotten w ood overgrow n with black, upright 

con id iophores  and  num erous ,  gregarious and often contiguous o r  confluent mollisioid 

apothecia  0.5 - 1 pm  diam., sessile, disc bluish or whitish. Excipu lum  textura g lobulosa, 

light brow n, com p o sed  o f  g lobose , up  to 14 pm  diam. thin-walled not dex tr inoid  cells, the

 “
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marginal cells shortly  clavate, 4 - 6  pm  wide, hyaline  o r  b row nish ,  th in-w alled , sm ooth , 

arranged in rows. Asci 50 - 60  x 4 - 5 pm, narrow ly  clavate, 8 -spored (ascospores mostly  

biseriate), the pore  am yloid . Paraphyses 3 - 3.5 pm  thick, obtuse, no t en larged at the tip, 

not longer  than the asci, hyaline. A scospores 6 - 10 x 2 - 2.5 pm , unbranched ,  septate, 

th ick-w alled , b lack ish-brow n, producing  3-ceIled, pyriform  or obovate ,  17 - 22 x 9 - 10 pm  

large, brow n, conidia  at their apices.

There  is no doubt that V e len o v sk ý 's  " ten tacu la”  desccribed  by h im  in the p ro to logue  o f

D. querc ina  are con id iophores  m entioned  above, and "corpuscula  pyriform ia" are conidia  

p roduced  by these conid iophores,  as it is also evident from cited il lustrations. A pothecia  o f  

this taxon present a typical M o llis ia -species.

As a result o f  the exam ination  o f  all species studied  o f  the genus  D idon ia  it is c lea r  that 

the only  one  feature o f  these taxa is the  presence  o f  h yphae  w hich are co n id iophores  o f  

som e dem atio id  h yp ho m y ce tes  or superficial mycelial h yphae  respectively , c lose to 

apothecia  or g row ing  on surface o f  the ectal excipu lum , nam ely  in its basal part. The  origin 

o f  these hyphae  is no t a lw ays  clear - are they conid iophores  o f  an associa ted  anam orph  on 

only  present an accidcntal occurrence  o f  ano ther  fungus g row ing  together  with  apothecia  

on  the sam e  substra tum ? Theoretically ,  a parasitic dependence  cannot be exc luded ,  too. 

The m ost consp icuous  is this  c lose relation especially  in D idonia  p icea  se lec ted  by m e as a 

lecto type for D idonia , a species agreeing perfectly  with the generic  d iagnosis.  The 

C / ia /a ra -con id iophores  g row ing  directly from the excipu lar cells as well as the long 

hyphae, or perhaps - con id iophores  in D idonia  ju n ip e r in a  and  D. carp inea  at basal part o f  

the exc ipu lum  present a lso so m e  close relation betw een  apothecia  and another  fungus. In 

D idonia  quercina, a sim ilar connex io n  exists as in D em atioscypha  d em a tiico la  (Berk, et 

Br.) Svrček  (1977) occurr ing  alw ays am ongs t dcm atiaceous  hy ph om yce te  H aplograph ium  

delica tum  Berk, et Br. (H ughes 1953, 1958, M. B. Ellis 1971) or in S trossm ayeria  

basitricha  (Sacc.) D ennis  in timately associated with co n id iophores  o f  P seudosp iropes  

sim p lex  (K unze  ex Pers .) M. B. Ellis (M. B. Ellis et J. P. Ellis  1985) (Syn.: H elm in tho-  

sporium  sim p lex  K unze , secundum  D ennis 1978). F rom  taxonom ic  point o f  view  the genus 

D idonia  is doubtless  a he te rogeneous  genus em bracing  species w ithout any affinity  and 

belonging  into d ifferent families o f  inoperculate  D iscom ycetes  (H elo tia les ). T h e  term 

’’tcn tacu lu m ”  used by V elenovský  for so m orpholog ically  d ifferent h yphae  observed  and 

described by h im  in D idon ia -species, can be hardly  explained. A ccord ing  to W. T. S team  

(1966) tcn tacu lum  is a ’’sensitive g landular hair, as in D ro se ra " . Really  surpris ing  is the 

fact that not a sing le  one  o f  seven D idon ia -species has been found  repeatedly  exclus ively

D. carlinae, m os t p robab ly  identical with M ollisia  revincta . T he  possibil ity  that the 

presence o f  various s trange hy phae  present in various parts  o f  exc ipu lum  has been 

overlooked  is a lso  w orth  considering . Perhaps so m e  o f  the m entioned  species  left aside as

_.............
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’’inde tc rm ina ta” , too, with regard to their unclear value. Except for D idonia  p icea , 

collected tw ice, all spccies w ere found only once  in the years 1928 - 1942, consequently  

during  the period  w hen  J. V elenovský  w as m ost intensively con ccm ed  with the s tudy o f  

D iscom ycetes ,  and m any  thousands o f  specim ens  passed through his hands.
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The genera Paxillus and Tapinella in Central Europe
R ody P axillu s a  T ap in ella  ve střed n í E vropě

J o s e f  Šutara

A b rie f  su rvey  o f  the genera P axillu s  Fr. and  Tapinella  G ilb. is g iven  w itli a key to the de te rm ina tion  o f 
C entral E uropean  spec ies o f  tliis group. D ifferences betw een  the above m en tioned  genera  arc sum m arized  in to  
seven  po in ts . T he spec ies A g a ricu s  a tro tom en tosus  B atsch: Fr., often  trea ted  as a P a x illu s , is here  transferred  to 
the genus Tapinella. T he fo llow ing  new  com bina tions a re  proposed: Tapinella a tro tom en tosa  (B atsch: Fr.) com b, 
nov. and  Tapinella  p a n u o id es  (Fr.: Fr.) G ilb. f. ion ipes  (Q uel.) com b. nov.

Je podán  stm ěný  p řeh led  rodů P axillus  Fr. a Tapinella  G ilb. s k líčem  k určení s tředoev ropských  d ruhů  této  
skupiny. R ozd íly  m ezi výše zm íněným i rody jsou  shrnuty  do  sedm i bodů. D ruh A g a ricu s  a tro tom en tosus  B atsch: 
Fr., často  považovaný  za zástupce rodu P axillus, je  zde přem ístěn  do  rodu Tapinella . Jsou nav rženy  následu jíc í 
nové  kom binace: Tapinella  a tro tom entosa  (B atsch: Fr.) com b. nov. a Tapinella  p a n u o id e s  (Fr.: Fr.) G ilb. f. 
ion ipes  (Q uél.) com b. nov.

For som e years I have studied the anatom y o f  Central European species o f  the family 

P axillaceae  Lotsy. O n the basis  o f  this study I arrived at the conclus ion that T apinella  

Gilb. is a good, separate genus, dis tinguished from the m ost related genus, P axillu s  Fr., by 

m any significant diagnostic  characters. In this taxonom ic  question I agree with the authors 

w ho accepted Tapinella  (= Tapinia  P. Karst.)  at the generic  level a lready soo ner  (c. g. 

Karsten 1879, Fayod 1889, Murrill 1917, Gilbert 1931, Redhead and G inns  1985, Kreisel 

1987, Brcitenbach and Kránzlin  1991, etc.).

Into the genus Tapinella  it has usually  been included only the type species, Tapinella  

p a n u o id es  (Fr.: Fr.) Gilb. (= A g a ricu s p a n u o id es  Fr.: Fr.). In my op inion, how ever ,  into 

this genus it should  be placed also the specics A garicus a tro tom en tosus  Batsch: Fr. which 

is like T. p a n u o id e s  in all im portant m icroscopic  and anatomical details . T he  microscopic  

features show  that A. a tro tom en tosus  be longs to Tapinella  rather than to P axillus. With 

respect to this fact I propose the following new  combination: Tapinella  a tro tom en tosa  

(Batsch: Fr.) Šutara comb. nov. [bas ionymum : A g a ricu s a tro tom en tosus  Batsch, Elench. 

Fung., p. 89, 1783: Fries, Syst. Mycol. 1, p. 272, 1821J.

D i f f e r e n c e s  b e t w e e n  t h e  g e n e r a  P a x i l l u s  a n d  T a p i n e l l a  

P axillus: Tapinella:

1. A  predom inan t part o f  the stipe su rface is fertile , 1. The stipe  su rface  is not fertile. T he stipe
com posed  o f  a cau lohym enium  w ith  sporu la ting  is e ither absen t o r is c overed  w ith a trichodcrm ium
caulobasid ia . (In  o ther w ords: T he  s tipe  covering  o r tom cntum . (T he stipe  covering
is analogous w ith the hym en ium  o f  the  hym enophore). is analogous w ith  the p ilcus  cuticle).
2. L ateral s tra ta  (or hym enopodia?) o f  the liym e- 2. L ateral strata o f  the hym enophore
nophore  ge la tin ize  in a certa in  developm ental stage. do  not gelatin ize.



3. B asid ia  c lavate  o r c lavate-cap ita te , 3. B asid ia  s lender, narrow ly  c lavate  o r alm ost
6.5-13 pm  broad , resem bling  the ones cy lind ric , only  4-6.5 pm  broad , sm aller
o f  bo lc taceous  genera . and  m uch  narrow er than those in P axillus.

4. Spores longer than  6.5 pm , e llipsoid  o r  4. Spores sh o rte r than 6.5 pm , broadly
ellip so id -fu so id ; som e o f them  w ith a sup rah ila r e llipso id , w ithout a d istinct su p rah ila r d epression ,
app lanation  o r dep ression  in p rofile , rem in iscen t o f  ra ther s trong ly  dex trino id  and  cyanophilic ,
a b road  b o le to id  sh ap e , only partly  and  w eakly  rem inding o f  the ones
d ex trino id  and  cyanophilic . o f  som e C oniophoraceae .

5. C ystid ia  p resen t bo th  in the hym enophore  5. C ystid ia  absent, 
and on the stipe.

6. M cdaillon  c lam p  connections absen t 6. M edaillon  clam p connections present
(see L ange an d  H ansen  1954). (see L ange and  H ansen 1954).

7. T errico lous fung i, facu lta tive ly  m ycorrh iza l. 7. L ign ico lous fungi, causing  brow n rot
(see D avidson  and Patton  1961,
N ilsson  and  G inns 1979).

G enus P axillu s Fr., FI. Scan.: 339, 1835.
R uthea  O pat., A rch . N aturgeschr. 2 (1): 3, 1836.
R hym oxis  ( ’ ’R h y m o v is ’ ') Pers. ex R abenli., D eutschl. K ryp togam enfl. 1: 453, 1844.
Tapinia  (F r.) Pat., H ym . Europ.: 130, 1887 (non Tapiña  M arl. 1829, ncc Tapinia  Steud. 1841, nec P. K arst.
1879).
T  y p  u s : A g a ricu s  invo lu tus  B atsch: Pr. = P axillus invo lu tu s  (B atsch: Fr.) Fr.

C h a r a c t e r s :  C arpophores  o f  lactarioid or c li tocyboid  habit,  fleshy. V elum none.

The p ilcus m ore o r  less circular, depressed at the centre and inrollcd on the margin. The

pilcus cuticle a tr ichoderm ium , often collapsed and som etim es gelified. Lamellae  crow ded ,

decurrent, branching , anas tom osing  near the stipe. The lamellar trama is bilateral, with

lateral strata (or hym cnopod ia?)  which gelatinize in a certain developm enta l stage. Cystidia

present both  on the edge  and  on the surfacc o f  the lamellae. Most o f  the hym cnophoral

cystidia contain  a ye llow  d ispersed  pigment. Basidia clavate or c lavate-capitate,

m oderately  broad  (6.5-13 pm). Spores moderately large (6.5-13 pm long), yellowish or f

b row nish  under  the light m icroscope , sm ooth , ellipsoid or ellipsoid-fusoid, som e o f  them ;|i

with a suprah ilar  applana tion or shallow  depression in profile, partly and weakly dextr inoid

and  cyanophilic .  Spore print ochraceous  or pale brown. The stipe central or som ew hat

eccentric, fleshy, solid. Exccpt the basal part , the stipe is covered  with a fertile

cau lohym enium . T he  caulohym enia l  layer is at first entire, later it gradually  disrupts into

small is lands o f  cau lobasid io les ,  caulocystidia  and scattered functioning caulobasidia. No

distinct lateral stratum w as observed  under  the caulohym enium . The hyphal system

monom it ic ;  the hyphae  f i lam entous or inflated, with walls thin or slightly thickened (to 0.6

pm). T ram a o f  the pilcus loosely and irregularly entangled. T ram a o f  the stipe densely and

regularly  arranged  in a longitudinal, parallel way. C lam p connections very abundant.

M edaillon  c lam ps w ere not observed  (see Lange and Hansen 1954).

S u t a r a : P a x il l u s  a n d  T a p in l l l a
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1. P axillu s  involu tus. - a) A  young  specim en  (JŠ 3520). - b) Fragm ents o f  the d isrup ted  cau lohym en ium  on the 
stipe  surface. - c) A  detail o f  fig. b  show ing  e lem ents o f  the caulohym enium .

P axillu s  Involutus. - a) M ladý exem plář (JŠ 3520). - b ) F ragm enty  roz trhaného  kau lohym enia  na pov rchu  
třené. - c ) D etail kresby b ukazu jici e lem enty  kaulohym enia.
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T errico lo u s specics, fo rm ing  ec tom ycorrh iza  w ith frondose as w ell as con iferous trees 

(fo r de ta iled  in fo rm ation  on the m ycorrh iza  o f  P axillus involu tus, see  L aiho 1970).

N o t e :  P axillu s  w ith  its fea tu res  (the presence o f the cau lohym en ium  and  cau lobasid ia , the suprah ila r 
dep ression  on  som e spo res, the not narrow ed  basid ia, the ge lificd  hym enophora l tram a, the ab ility  to form  
m ycorrliiza , e tc .) is  m ore  c lo se ly  re la ted  to  the fam ily  B olelaceae  C hev. than is the  genus Tapinella.

C e n t r a l  E u r o p e a n  s p e c i e s :  (1) P axillu s invo lu tus  (B atsch: Fr.) Fr., (2) P axillu s rub icundulus  
O rton  (= ? P .fila m e n to su s  Fr.), and  (3) P axillus a lb idu lus  Sutara.

K e y  t o  t h e  i d e n t i f i c a t i o n  o f  C e n t r a l  E u r o p e a n  s p e c i e s
o f  P a x i l l u s

la) T he p ileus and  stipe  o f  young  and m aturing  specim ens are w h ite  o r w hitish , on ly  on  

p ressed  o r in jured  p laces they  bccom c brow n or rusty  co loured . T he trichodcrm al 

h y p h ae  on the p ilcus con ta in  no d istinct p igm ent. A lso  the flesh and the basal

tom en tum  is w h i te .................................................................................................  P axillu s a lb idu lus

lb) T he p ileus and stipe  arc d is tinc tly  co loured  (e. g. g rey -ochrcous, yellow -b row n , rusty 

b row n, b row n, etc .) from  the beg inn ing . T he trichodcrm al hyphae  on the p ilcus con tain  

a brow n d ispersed  p igm ent. T he flesh is at least sligh tly  yellow , crcm eous o r rusty

yellow ish . T he basal tom en tum  ycllow -grey , o live-grey , g rey  o r rusty  brow n ................ 2

2a) T he p ileus cu tic le  becom e very soon  squam ulose. T he lam ellae o f  im m ature sp e 

c im ens arc  v iv id  yellow  o r go lden  yellow . L ikew ise the flesh is ra ther v iv id  

yellow . Spores 6 .5-8 .5  x 4-5 (5.5) pm . O n w et sites under

A ln u s  ...................................................................................................................  P axillu s rub icundu lu s

2b) T he p ileus cu tic lc  is no t squam ulose  in norm al conditions. T he lam ellae crcm eous, 

och reous as w ell as yellow ish  bu t no t so  v iv id  yellow  as those o f  the p rev ious species. 

A lso  the flesh is less yellow . Spores (8-) 8.5-12 x (4-) 5 -6  (-6 .5) pm . U nder o ther trees 

than a lders (A lnus), m ost frequen tly  under B etula  and P ic e a   P axillus invo lu tus

G enus T ap in ella  G ilb ., Les B olets: 67, 1931.
Tapinia  P. K arst., B idr. K ann. Finl. Nat. F o lk  32: X X III, 452, 1879 (non Tapina  M art. 1829, nec Tapinia  Steud. 
1841).
P axillopsis  G ilb ., L es B olets: 86, 1931 (nom . inval.).
T  y p  u s : A g a r icu s  p a n u o id e s  Fr.: Fr. = Tapinella  pan u o id es  (Fr.: F r.) Gilb.

C h a r a c t e r s :  C arpopho res o f  p lcu ro to id  (or crep ido to id ) hab it, m ore o r less fleshy. 
V elum  none. T he p ileus conchate , flabcllate, au ricu la te  o r a lm ost c ircu lar, inro lled  on the 
m argin . T he p ileus cu tic le  a trichodcrm ium , co llapsed  or erectcd , u sually  non-gclified . 
L am ellae decu rren t, b ranch ing , anastom osing . T he lam ellar tram a is b ila teral, w ith  lateral 
stra ta  w hich do  no t gelatin ize. C ystid ia  absent. B asidia narrow ly  c lava te  o r nearly  
cy lindric , m erely  4-6 .5  pm  broad. Spores sm all, shortly  e llip so id , w ithout a d istinct 
sup rah ila r dep ression , sm ooth , yellow ish  or brow nish  under the light m icroscope , ra ther

S u t a r a : P a x il l u s  a n d  T a p in e l l a
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2. Tapinella  a tro tom entosa . - a) A young  specim en  (JS 3511). - b) A trichoderm ium  on  the s tipe  su rface , 
com posed  o f  e rected  hyphae w liich are consp icuously  incrusted  w ith  the p igm ent a tro tom entin  in c rystallized  
form .

Tapinella  a tro tom entosa . - a) M lady exem plar (JS 3511). - b) T richoderm  na povrchu  třené, tvořeny 
vzpřím eným i hy fam i, k teré  jso u  nápadně inkrustovány  p igm en tem  atro tom en tinem  v k rysta lické pcxlobě.
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strong ly  dex trino id  and cyanoph ilic . Spore prin t ochreous o r pale b row n. T he stipe 

eccen tric , lateral o r none, rarely  a lm ost central. If presen t, it is covered  w ith a 

tr ichoderm ium  o r w ith a tom cn tose  tang le  o f  hyphae. N o lateral stra tum  w as observed  

under the stipe  cu tic le . T he hyphal system  m onom itic ; the hyphae  filam en tous or 

som ew hat in fla ted , w ith w alls th in  o r sligh tly  th ickened  (to 0 .6  pm ). T he p ileus tram a is 

loosely  and  irregu la rly  en tangled . T he stipe tram a is densely  a rranged  in a long itud inal, 

parallel w ay. C lam p connections very abundant. M edaillon  c lam ps w ere observed  (see 

L ange and  H ansen  1954).

L ign ico lous spccies, liv ing on con iferous w ood, causing  brow n ro t (see D avidson  and 

Patton  1961, N ilsson and G inns 1979, and  others).

N o t e :  T apinella , w ith  regard  to  its charac te rs  (the s terile  s tipe  covering , the s lender basid ia, the ab sence  o f  
the  su p rah ila r dep ression  on spo res, the brow n ro t, e tc .), ind ica tes a re la tionsh ip  to som e groups o f  w ood- 
decay ing  fungi. Som e au thors (e. g. N ilsson and  G inns 1979) suggested  that Tapinella  p a n u o id es  (the type 
spec ies o f  Tapinella ) is c losely  a llied  to the fam ily C oniophoraceae  U lbr.

C e n t r a l  E u r o p e a n  s p c c i e s :  (1) Tapinella  pan u o id es  (Fr.: Fr.) G ilb. and (2) Tapinella  
atro tom en tosa  (B atsch: Fr.) Sutara.

T he first c ited  spec ies  occu rs in severa l form s. O ne o f  them  is Tapinella  p a n u o id es  f. ion ipes  (Q uel.) Sutara 
com b. nov. [basionym um : P axillu s ion ipes  Q uel., C. R. Ass. Franc. Av. Sc. 16 (2): 588, ( ’’ 1 8 8 7 ") 1888).

N o t e  o n  T a p i n e l l a  a t r o t o m e n t o s a .  M acroscop ica lly  Tapinella  a tro tom en tosa  p erhaps 
seem s to  be  som ew hat s im ila r to P ax illu s  invo lu tus  (the type o f  P axillus), but m icroscop ically  these  tw o  spec ies 
are very  d ifferen t. T he  m icroscop ic  and  anatom ical fea tu res o f  T. a tro tom en tosa  (such  as the  absence  o f  the 
cau lohym en ium  an d  cau lobasid ia , the non -ge la tinous hym enophoral tram a, the  narrow  basid ia , the  ab sence  o f  the 
sup rah ila r dep ression  on  spores, the absence  o f  cystid ia , the presence o f m edaillon  c lam ps, etc.) dem onstra te  that 
this spec ies cannot be p laced  w ith P. invo lu tus  toge ther in the sam e genus. T he ab ility  to  p roduce  a brow n ro t, 
w hich  is a physio log ical charac te r, is undoubted ly  a lso  a s ign ifican t feature  supporting  the transferrence  o f  T. 
atro tom en tosa  from  P axillu s  to  Tapinella.

N o t e  o n  P l i c a t u r e l l a .  T he question  o f  the generic nam e P lica turella  M urrill, w hich is som etim es 
c ited  as a synonym  o f  Tapinella , w as c la rified  by R edhead  and G inns (1985). T hese au thors exam ined  the type o f 
C anthare llus o livaceus  Schw . (the type o f  P licaturella) and ascerta ined  that it is m ost likely a specim en  o f 
G yrodon m eru lio ides  (S chw .) Sing. = B oletine llus m eru lio ides  (Schw .) M urrill. O n the basis o f  th is  fact, they 
cam e to the conclusion  that P lica ture lla  is not synonym ous w ith Tapinella  o r P axillu s  but w ith G yrodon  O pat. or 
B oletine llus  M urrill.

S u t a r a : P a x il l u s  a n d T a p in l l l a
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K e y  t o  t h e  i d e n t i f i c a t i o n  o f  C e n t r a l  E u r o p e a n  s p e c i e s

o f  T a p i n e l l a

la )  T he stipe  w ell developed , stou t, 3-9 cm  long, 2-5 cm  th ick , eccen tric  o r lateral, rarely  

a lm ost cen tra l, covered  w ith a dense, dark  brow n velvet. T he p ileus (8-) 10-20 (-25) cm , 

c ircu la r o r eccen tric , rusty  b row n, o live-b row n  or dark  brow n. T he trichodcrm al hyphae  on 

the stipe  and  p ileus are rich ly  covered  w ith a consp icuous, dark  brow n  incrusta tion  - the 

p igm en t a tro tom en tin  in cry sta llized  form  (sec K ühner 1980). C arpopho res g row  sing ly  or 

in tufts on stum ps and at the base  o f  con iferous t r e e s ........................ Tapinella  a tro tom en tosa

lb )  T he stipe  absen t o r rud im en tary , shortly  lateral, not longer than  0.5 (-1) cm . T he 

tom en tum  on the stipe  m ostly  pale  yellow ish  o r g rey ish , occasionally  lilac o r am etyst v io let 

(in the form  ion ipes), n ev er dark  brow n. T he p ileus 2-7  (-10) cm , conchate , flabclla te  o r 

au ricu late , so rd id  ochreous, o live-yellow , go lden  ochreous or och reous brow n. A variety  

w ith  brow n-red  squam ules o n  the p ileus w as described  as var. rubrosq u a m u lo su s  (see 

Svrček  and K ubíčka 1964). T he superfic ial hyphae  on the p ileus and stipe are sm ooth  or 

sparse ly  puncta te  w ith very  m inute, a lm ost co lou rless g ranu lar particlcs. C arpopho res  grow  

g regariously  or in overlapp ing  tiers on decaying  con ifcrous w ood ....... Tapinella  p a n u o id es

A c k n o w l e d g e m e n t s  
The au tho r w ishes to  express h is  thanks to  Dr. Z. P ouzar, C Sc., the H ead  o f  the M ycolog ica l D epartm ent o f 

the N ational M useum  in P rague, fo r m any usefu l com m ents on  the m anuscrip t.
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Pouzaroporia, gen. nov. - nový rod chorošů
P ou zarop oria , gen . nov. - a new  genus o f  the polypores

P etr Vampola

Pro vzácnou  chorošov itou  houbu P oria  subru fa  Ell. et D eam . je  vystaven nový m onotyp ický  rod 
P ouzaroporia  V am pola. Jsou d isku tována  dříve  pub likovaná zařazení té to  houby do  rodů C eriporiopsis  a F ibro- 
poria . T a to  zařazen i nem ohou být akcep tována , neboť P oria  subru fa  se od  d ruhů rodu C eriporiopsis  liší 
d im itickým  hy fovým  systém em  a o d  d ruhů rodu F ibroporia  b ilou hnilobou dřeva.

A new  genus P ouzaroporia  V am pola is p roposed  fo r tile rare pore fungus P oria  subru fa  Ell. et D eam . ;‘;y|
P rev iously  p ub lished  c lassifica tions w ith in  the genera C eriporiopsis  and F ibroporia  are d iscussed . T hese 
c lassifica tions canno t be accep ted  because  P oria  subru fa  d iffers  from  the gentis C eriporiopsis  in its d im itic  :
hyphal system  and  from  F ibroporia  in the w hite decay  o f  the wood.

P óm atka  nahněd lá  - P ouzaroporia  subru fa  (Ell. et D eam .) V am pola je  velm i vzácná 

chorošov itá houba, která je  pro  většinu  ev ropských  m ykologů  neznám á. Pod jm én em  P oria  | f |

subru fa  ji popsali j iž  před  tém ěř sto  lety (1897) E llis a D earness a pod tím to  jm énem  byla tó l

až do nedávná uváděna v severoam erické  m yko log ické  literatuře. R ozpad p říliš širokého  

rodu  P oria  byl v p řípadě  našeho  druhu  nedávno  příč inou  dvou  nových  zařazení. P rvní, 

k teré však považuji za nap rosto  chybné, provedl G inns (1984), když přeřadil P. subru fa  do § j|

rodu C eriporiopsis  D om arí., charak teristického  m onom itickým  hyfovým  systém em  IE

(D om ařiski 1963). G inns zřejm ě nedosta tečně  studoval hy fový  systém  P. subru fa  a ste jně S l

ja k o  L ow e (1966) je j považoval za m onom itický , tvořený pouze genera tivn ím i hyfam i.

T o to  chybné pojetí převzali později také G ilbertson  a R yvardcn (1986). Ve stejném  roce ;ÍKj

ja k o  G inns publikoval Pouzar (1984) první nález P. subru fa  v E vropě a současně zařadil | |e

tento  druh do  rodu F ibroporia  Parm . Jako první totiž zjistil, že P. subru fa  není 

m onom itická , nýbrž  že je jí h y lovy  systém  je  d im itieký , tvořený  generativn ím i a ske- l i

le tovým i hyfam i. K tom uto  závěru  došel na základě studia nejenom  ev ropského  m ateriá lu , l#a

ale i podrobným  stud iem  typové položky  ze Severní A m eriky. Pouzarovo  zařazení 

P. subru fa  do rodu  F ibroporia  však nelze rovněž akcep tovat, neboť Parm asto  vystavěl rod  H

F ibroporia  sice p ro  druhy  d im ítické, avšak působící červenou  hn ilobu  dřeva. P oria  ¡ í |

subru fa  však podle  m ého pozorování a také podle všech literárn ích  údajů  vyvolává b ílou  :'M

hn ilobu  d řeva a d ruhy  s rozd ílným  typem  hn iloby  podle m ého názoru  (i jin ý ch  m ykologů) 

nem ohou  být k ladeny  do  s te jného  rodu. M im o tento  zásadní rozdíl se P. subru fa  liší od 

druhů  rodu  F ibroporia  je š tě  če rvenán ím  poraněných  čerstvých  p lodnic  a naprostou  absencí 

rh izom orf.

V zh ledem  k uvedeným  sku tečnostem  a také pro to , že tento  druh nelze uspokojivě 

zařad it do  žádného  z dosud  popsaných  rodů chorošů , popisuji pro něj nový (m ono typ ický)
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P ouzaroporia  subru fa  (E li. et D eam ) V am pola. 1) konce h y f v ostří rourek , 2) d im itické  liyfy tu bu lo tram y , 3)

bazid ie, 4a) vý tn isy  v M elzerově  č in id le , 4b) vý trusy  v KOH.
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rod. T en to  rod věnuji význam ném u československém u m ykologovi a m ém u starostlivém u 

učiteli prom . b io logov i Z deňkovi Pouzarov i, C Sc., k jeh o  ž ivo tn ím u jub ileu .

P ou zarop oria  V am pola , gen. nov.

C arposom ata  annua, po riifo rm ia , e ffuso -sessilia , in recen tibus m ollia , in siccatis dura et 

frag ilia , a lb ida  usquc crcm ea, in rcccn tibus vu lneratis rubescen tia , in senescen tibus 

b runnescen tia . System a hypharum  dim iticum : hyphae genera tivae  tenu iter tunicatae, 

fibu latae, hyphae  skele ticae  ten u ite r usque crasse tun icatae, non ram ifica tae , non 

am y lo idcae  nec dcx trino ideae; cystid ia  nulla; basid ia  late clavata  usquc cy lindracea, 

te trasterigm atica ; sporae e llip so ideae  vel ovo ideae , lacves, hyalinae, non am ylo idcae  nec 

dex trino ideac . Pu trifica tio  ligni alba.

T ypus generis: P oria  subru fa  Eli. et D eam .

Species: P ouzaroporia  subru fa  (E li. ct D eam .) V am pola, com b, nov.; basionym um : Poria  

subru fa  E llis ct D earness, Proc. Roy. C anad. Inst., ser. nov., O ttaw a, 1:89, 1897.

Syn.: C eriporiopsis subru fa  (E li. et D eam .) G inns, M ycotaxon , Ithaca, 21 :326 , 1984; 

F ibroporia  su bru fa  (E li. ct D eam .) Pouzar, C cs. M ykol., P raha, 38:204 , 1984; ? P oria  

a tro ru b en s  B axter, Pap. M ich. A cad. Sci., A rts Lett., M ichigan, 34:42, 1950.

P lodnicc jed n o le té , po d řevě rozlité , tvořící až 1 cm  tlusté neprav idelné  pov laky  v ploše 

až něko lika  dm 2. Za čerstva jso u  bělavé nebo krém ové, po raněním  nejprve červenají a po 

chvíli hnědnou  (podobně ja k o  P hysisporinus sanguinoleritus). Suché a starší p lodnicc jso u  

vždy tm avší a v různých  odstínech  hnědé nebo  granátově hnědé barvy. Subiculum  jc  velm i 

tenké, k substrá tu  pevně p řirostlé , pouze u zasychajících  p lodnic  se někdy na okraji od 

substrá tu  od trhává . R ourky  jso u  až 1 cm  d louhé, tenkostěnné, na šikm ém  podk ladu  z boku 

o tev řené , na ostři rovné nebo  jem n ě  brvité. Póry jso u  hranatě  okrouhlé , 2-4 na 1 |jm . 

K onzistence  čerstvých  p lodnic  je  m ěkká, suché p lodnicc však jso u  tvrdé a křehké. H yfový 

systém  je  d im itický , tvořený  generativn ím i a skeletovým i hyfam i: genera tivn í hyfy  jso u  

tenkostěnné , hyalinn í, na p řehrádkách  s p řezkam i, 2-4 pm  tlusté; skeletové hyfy  jso u  

tenkostěnné i tiu stostčnné, nevětvené nebo jen  vý jim ečné se větv ící, neam ylo idn í 

a nedex trino idn í, 3-7 pm tlusté. K once h y f  v ostří rourek jso u  někdy m írně kyjovitč 

rozšiřené , na povrchu  m ísty řídce inkrustované a uvn itř vyplněné hm otou  s ho jným i 

d robným i světlo lom ným i zm y; působením  KOH se tato  hm ota uvolňu je  a na vrcholu  h y f 

zůstává přilepena v podobě jakýchsi neprav idelných  čep iček , takže konce h y f  pak působí 

do jm em  inkrustovaných  cystid . B azidic jso u  te trasporické, hyalinn í, široce ky jov ité , 

něk teré  až tém ěř válcov ité , s bazální p řezkou , 11-16 x 4 ,5-6 ,5  pm veliké. V ýtrusy  jso u  

c lip so idn í až oválné , hyalinn í, h ladké, v K OH  větš inou  s jed n o u  velikou  ku lov itou  kapkou , 

4 ,8-7 ,5  x 3-4,5 pm veliké.

V a m p o l a : P o u z a r o p o r ia  c e n . n o v .
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G ilbertson  a R yvarden (1986) uvádějí, že vý trusy  P. subru fa  jso u  tvarem  velm i p o d o b 

né vý trusům  C eriporiopsis aneirina , což  však  nepovažuji za správné. V ýtrusy  C. aneirina  

to tiž  v žádném  případě nejsou  oválné  a podle  m ých pozorován í m ohou  být označeny  ja k o  

prohnu tě  kapkov ité  (V am pola 1989).

L ow e (1966) k lade do  synonym iky  P. subru fa  také P oria a tro ru b en s  B ax ter (1950), což 

je  d ruh  popsaný  rovněž  ze Severn í A m eriky , a to z  A rkansasu . T u to  houbu  jsem  nem ěl 

m ožnost studovat, avšak  podle  původn ího  popisu  B axtera jso u  je ji vý trusy  š iroce  válcov ité  

o rozm ěrech  1,5-2 x 4 pm . 1 když L ow e nepochybně  studoval B ax terův  typus, vysvětlen í 

značně rozd ílných  hodno t velikosti vý trusů  ve své m onografii rodu  P oria  neuvádí. Z  těch to  

důvodů  raději řad ím  P oria  a tro rubens  do  synonym iky  P. subru fa  s o tazn íkem .

C o se  týče rozšířen í, je  P ouzaroporia  subru fa  dosud  znám á pouze  ze Severn í A m eriky  

a E vropy. Z e Severní A m eriky je  udávána z K anady z O ntaria  a z U SA  ze stá tů  Iow a,

M issouri, A rkansas, Indiana, N ew  Y ork, P ennsy lvan ia  a N ew  Jersey  (G ilbertson  et R yvar

den 1986). V E vropě je  ten to  d ruh nepochybně  vzácnější a dosud  byl na lezen  pouze  

v Jugosláv ii (D avid  et T ortič  1986, T ortič  1988) a v Č eskoslovensku  (P ouzar 1984). 

Podrobnosti o  p rvn ích  dvou  lokalitách  v Č eskoslovensku , kde je  ten to  druh o p akovaně  

sb írán  již  od roku  1960, publikoval K otlaba (1984). T řetí lokalitu  v Č eskoslovensku  

a současně  první na S lovensku  objev il v roce 1990 ing. Jan K uthan  v údolí říčky C ho tinky  

nedaleko  S takčína na východn ím  S lovensku.

P ouzaroporia  subru fa  je  d ruhem  sap ro fy tickým , rostoucím  většinou  na silně 

z trouchn ivělých  ležících  km enech  listnáčů , v Severn í A m erice vý jim ečně i jeh ličn an ů  

(P inus). Patří m ezi houby  lig n ivom í, neboť působí b ílou  hn ilobu  dřeva.

S tudované po ložky  P ouzaroporia  subru fa  z Č SFR:

M oravia: A rea tuta ’’C ah n o v ”  p rope L anžhot, 150 m s. m ., U lm us ca rp in ifo lia , ad 

truncum  iacen tem , 31. V III. 1989, leg. et det. Z. Pouzar (M J 1630). - A rea tu ta  ” R an- 

šp u rk ”  prope L anžhot, 150 m s. m ., U lm us carp in ifo lia , ad truncum  iacen tem , 31. VIII.

1989, leg. J. V lasák, det. Z. P ouzar (M J 1631); ib id ., F raxinus a ngustifo lia  ssp. danub ia lis , 

ad truncum  iacen tem , 7. VII. 1990, leg. et det. P. V am pola (M J 424/90).

S lovacia: M ontes B ukovské vrchy , in valle  rivi C hotinka ad pedem  m ont. M aňov p rope 

S takčín , distr. H um enné, 350 m s. m ., ad truncum  Q uercus  sp ., 28. VI. 1990, leg. J.

K uthan , det. P. V am pola (B R A  90/375).

_ _  I
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A new European species of the genus Thanatephorus subgen. 
Ypsilonidiuni (Corticiaceae)

N ový evrop sk ý  druh  rodu T h an atep h oru s subgen . Y p silon id iu m  (C orticiaceae)

K arel Č ížek  and Z deněk  P ouzar

A new  spec ies o f  the sap rophy tic  resupinate  B asid iom ycetc  Thanatephorus ova lisporus  Č ížek  et P ouzar 
co llected  in C entra l S lovak ia  on  ra ther rotten p rostra te  spruce (Picea ah ies) trunks, b ranches  and  concs is 
d escribed , d iffering  from  the closely  a llied  species T hanatephorus s ter igm a ticus  (B ourd .) T albot by p resence  o f 
hyphal s trands, b roader basid ia  and  cspcc ia lly  by  ovo ide-e llipso id  spores.

Je popsán  nový sapro fy tický  resup inátn i zástupce stopkový tru sých  hub  T hanatephorus o va lisporus  Č ížek  et 
P ouzar sb íraný  na stredn im  Slovensku na silně  shn ilých  ležících  km enech , větv ích  a šiškách  sm rku  (P icea ab ies), 
k terý se liší od  blízce  p říbuzného  dn ihu  T hanatephorus sterigm a ticus  (B ourd .) T albot přítom ností hyfových 
svazků , š irš ím i basid iem i a h lavně vejč ité  e lipsoidnim i výtrusy.

siÉŠk  su ffic ien tly  rich to consider the
f  w  j<ě .2: A  variab ility  o f this species. A s no

entical spccies has been found in I
literature , w e are describ ing  it as a

T h an atep h oru s  ̂ ova lisp oru s

ijMk’i ^  : separab ilia , h y p ochno idea , d ilu te
I t  1 n  re ticu lata  usque pellicu laria , cum

■  * ■ V *  fascicu lis hypharum  num erosis.
C  i -1 &  * V * LjC4* ■ * C olor carposom atis so rd ide  alb idus,

postea pallide isabellinus.
1. T hanatephorus ova lisporus  Č ížek  et Pouzar. Fragm ent o f  a 
carpophore  (12x), co llected  29. VIII. 1989 by Z. Pouzar in 
V rchslatina on a b ranch  o f  P icea abies. Photo: K. Č ižek



2. Thanatephorus ova lisporus  Č ížek  et P ouzar, a. develop ing  basid ium  w ith a sho rt base  (cca 1200x), b. m ature 
basid ium  w ith  strong ly  p ro trac ted  base  and  a standard  length  o f  sterigm ata  (cca 900x), c. b asid io spo res  ger
m inating  by repetition . O bserved  in C otton  b leu , the con tours o f  s truc tu res po in ted  up  by  a re touch . Photo: K. Č í
žek

H yphae sub icu li d ilu tac, cy lind ricae , absque nodis, basales paralellae  cum  substra to , 

rectae, lev ite r c rasse tun ica tac  cum  sep tis  sparsis , 6 - 7.5 - 8.5 pm  (raro  usque 10 pm ) latae.

H yphae subhym cn ia lcs  b rev ite r sep tatae, com parative  tenu iter tun ica tae  4 - 6  pm  latae, in 

angu los rectos ram ifica tae  et fascicu los candelab rifo rm os form antes. B asid ia 17-23 x 11-13 

pm , in sep tis  basalibus absque nodis, late ovo ideae seu b rev iter cap ita to -c lavatae  cum  basi 

brevi seu  e longato , cum  duobus seu  raro  tribus sterigm atibus (12) - 15 - 17 - (25) pm  

longis et 2.5 - 4 .2  - 6  pm  latis cy lind ric is  rectis seu lev iter incu rvatis, in parte basali saepe 

incrassatis.

B asid io spo rae  (8) - 9 .6  - 14 - (17) x 6 - 6.8 - 9 - (10 .5) pm , ovo ideae  usque late 

e lip so ideae , nonnum quam  pyrifo rm es, p ro  parte m ajore  ad basim  attenuatae , laeves, 

tenu iter tun icatae , cum  ap icu lo  d is tinc to , sporas secundarias cop io se  p roducentes. C ystid iis  

absen tibus. Parie tcs hypharum , basid io rum  et sporarum  sunt hyalinae , haud incrustatae, 

haud  am y lo ideae , haud  dex trino ideae  sed  cyanoph ilae  (in so lu tione  ’’C otton  b le u ” ).

H o l o t y p u s :  B ohcm oslovacia , S lovacia, m ontes S lovenské rudohorie , sy lva boreo  

a V rchslatina ap. Lom  nad R im avicou  p rope D etva; ad ram um  P iceae ab ie tis , cca 95 0  m s. 

m ., 29. V II. 1989 leg. Z. P ouzar, PR M  842853.

P a r a t y p  i : ib idem , eodem  tem poreque ad ram os, ram ulos et conos P iceae ab ie tis  

PR M  870413, 870414.
D escrip tion

C arpophore  100 - 120 uni th ick , easily  separab le  from  substrate , sparsely  re ticu la te  to  freely  pe llicu lar, d irty  
w hitish  to pa le  isabelline.
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H yphae  sparse , in part fo rm ing  hyphal s trands, basa le  ones paralle l w ith substra te , s ligh tly  th ick -w alled , 
c lam pless w ith sparse  sep ta  6 - 7.5 - 8.5 pm , rare ly  up  to 10 pm  broad. B asid ia  b road ly  ovo id  to  cap ita te -c lava te  
17-23 x 11-13 pm  w ith  m ostly  tw o (rarely  three) sterigm ata  (12) - 15 - 17 - (25) pm  long and  2.5 - 4.2 - 6 pm  
broad , m ostly  straight.

B asid iospores (8) - 9 .6  - 14 - (17) x 6 - 6.8 - 9 - (10 .5) pm  ovoid  to b road ly  e llip so id , rare ly  p ear-shaped , 
sm ooth , th in -w alled  p roducing  cop iously  secondary  spores. W alls o f  hyphae, basid ia  and  basid io sp o res  are 
hya line , not incrusted , non  am ylo id , index trino id  but d istinctly  cyanopliilous (in C otton  bleu).

D i s c u s s i o n

T he new ly  described  spec ies Thana tephorus ova lisp o ru s  cou ld  be d is tingu ished  from  

o ther b isporic  rep resen ta tives o f  the genera T hana tephorus  D onk (incl. Ypsilon id ium  

D onk) and C era tobasid ium  D. P. R ogers by several characteristic  fea tu res (see B ourdo t et 

G alzin  1928, C hris tiansen  1959, Jiilich et S talpers 1980, E riksson  et al. 1989 and  Reid 

1969).

T hana tephorus o va lisporus  cou ld  be separated  from  the closely  a llied  T hana tephorus  

§  sterig m a ticu s  (B ourd .) T a lbo t by num erous hyphal co rdons, b roader basid ia  and especially

by the ovo id -e llip so id  spores. T. s terigm a ticus  is p rov ided  by spores w hich are longer, 15- 

18 x 5-7 (im and  hyphae  are  no t arranged  in co rdons. T hana tephorus la n g le i-reg is  D. Reid 

co llected  only  once on leaves o f  P lantago  sp., has besides m ore slen d er basid ia  narrow er 

hyphae , the w alls o f  w hich are brow nish  co loured  (especially  in the low er part o f  

fru itbody). A no ther specics w ith b isporic  basid ia  is C era tobasid ium  b icorne  Erikss. ct 

R yv., co llec ted  a lso  once  on  a m oss o f  the genus P olytrichum  and w hich  d iffers in m ore 

slen d er hyphae  and  m ore pro longed  spores, w hich are  e llip so id  to cylindric .

In c lassify ing  our new  species to  the b roadly  circum scribed  and  not yet qu ite  exactly  

defined  genus T hana tephorus  D onk em . T albo t w e are stressing  the w hole anatom ical 

construction , the absence  o f  c lam p-connections, the ovo id -e llip so id  b asid io spo res, the 

basid ia  on ly  little  b roader than  the subhym cnial hyphae and the fo rm ation  o f  secondary  

spores (conid ia) deve lop ing  from  sterigm a-like  con id iopho res on the m atu re  b asid io -spo res 

(the so called  ’’germ ina tion  by rep e titio n ” ); ano ther possib ility  is to  c lassify  o u r new  

species to  an independen t genus Ypsilonidium  D onk, an a lternative  w hich  w e cou ld  no t 

recom m end  at the p resen t sta te  o f know ledge.

W e need  m ore in fo rm ation  abou t the eventual ex is tence  o f  anam orphs, the chem ical 

reac tions o f  hyphal and ce ll-w alls, the behav io r o f  species in cu ltu re , the cy to logy , the 

anatom y o f  hyphal sep ta , the re la tion  o f  parasitism  and sap rophy tism  to clarify  the relation  

betw een  genera in this g roup  and  especially  the re la tion  betw een  A p h y llo p h o ra les  and 

Tulasnella les.
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3. Thanatephorus o va lisporus  Č ižck  ct Pouzar, a. anatom ie structu re  o f carpophore  and  the m ain shapes o f  
basid iospores, b. developm ent stages o f  b asid ium , s terigm ata  and  basal hyphae.

D el. K. Č ížek

Č íž e k  e t  P o u z a r : T h a n a t e p h o r u s  o v a l i s p o r u s  s p . n o v .
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Aktivitäten von 137 Cs und 134 Cs in einigen Hutpilzen zweier 
unterschiedlichen Standorte M ittelböhmens in den Jahren 1986 - 1990
A k tiv ity  137 C s a 134C s v n ěkterých  k lob oukatých  hou bách  dvou rozd íln ých  lokalit 

střed n ích  Č ech v letech  1986 - 1990

M arta  S em erd zieva 1, M iloslav  Vobec.ký2, 

Jana  T a m ch yn o vá 1 a Tom áš T ětha fi

F ü n f Jahre  lang nach  dem  R eak ton infall im K ern -K raftw erk  in T schernoby l (26. 4. 1986) w urden spez ifische  
A k tiv itä ten  von 1,7C s und  154Cs in grösseren  P roben versch iedener ge trockneter H utpilze  bestim m t. Die 
F ru ch tkö rper w urden  jeden H erbst a u f  zw ei un tersch ied lichen  W aldstandorten  70 km südöstlich  von Prag 
gesam m elt. P ara lle l w urden E rdsubstra te  verfolgt.

D ie E rgebn isse , sum m arisiert in v ie r T abellen , zeig ten , dass der G rad der K ontam ination  durch  R ad ionuklide  
a rtspez ifisch  ist, dass  er im  Pilzhut höher ist als im  P ilzstie l, dass er w ährrend der verfo lg ten  fü n f  Jahre  vom  
dritten  Jah r eine  sinkende T endenz aufw eist und dass er in zwei nahe gelegenen S tandorten  versch ieden  w ar. Bei 
den B odenproben  beider S tandorte  hatte d ie spez ifische  A ktiv itä t des Spaltp roduk tes 137C aesium  der 
O berflächensch ich t im Laufe der Jahre  eine s inkende  T endenz, w ährend  sie in der tieferen  Schicht a llm ählich  
anstieg.

Po dobu pěti let p o  havárii v Č em oby lské  jade rné  e lek trárně (26. 4. 1986) byly m ěřeny m ěm e aktiv ity  137Cs 
a 134Cs v hm otnostně  větších  vzorcích  sušených  p lodn ic  různých k loboukatých hub, sb íraných  každý podzim  na 
dvou rozd ílných  lesn ích  loka litách  70  km jihovýchodně  od Prahy. Souběžně byly sledovány  půdn í substráty .

V ýsledky , sum arizované  ve čtyřech tabu lkách , ukázaly , že s tupeň  kontam inace rad ionuklidy  je  druhově 
závislý , že je  v k lobouku p lodn ice  vyšší nežli ve třeni, že m á během  pěti s ledovaných  let od  tře tího  roku klesající 
tendenci, a že byl ve dvou b lízkých  lokalitách  rozdílný . U vzorků půdy z obou s ledovaných  lokalit m ěla m ěrná 
aktiv ita  š těpného  produk tu  l37Cs pov rchové  vrstvy v průběhu  let klesajíc í tendenci, zatím co  v h lubší v rstvě  
postupně narůstala.

Ma t e r i a l  u n d  M e t h o d e n

B eide W aldstandorte , a u f  denen  fün f Jahre  lang H utpilze gesam m elt w urden, befinden  sieh  im südöstlichen  
Teil des m itte lböhm ischen  L andkre ises und sind  von e inander 9 km entfernt.
Standort 1: V lastíšov  bei Z věstov , vorw iegend N adelw ald  (F ichte, vereinzelt K iefer, L erche), ausnahm sw eise  
L aubbäum e (E iche, B irke). H ang nach  Südosten gekehrt. 420 m ü. M.
Stanfort II: L ouňovice  po d  B lan íkem , vorw iegend L aubw ald  (junge E ichen, dazw ischen  k leine F ichtensäm linge 
und B aum stüm pfe). M ässiger H ang nach  N orden gerichtet. 396 m ü. M. Insgesam t ärm er an P ilzarten  und 
Pilzm enge.

D as Sam m eln  der P ilze und  B odensubstra te  w urde a lljährlich  im Sep tem ber bis O ktober durchgeführt 
(11. IX . 1 9 8 6 ,1. X. 1987, 7. X. 1988, 12. IX. 1989 und 10. X. 1990).

Von P ilzen , d ie au f beiden  Standorten  in g rösseren  M engen  w uchsen, w urden F ruch tkö rper e inzelner A rten 
gesam m elt (F rischm asse durchschn ittlich  0,5 - 1,0 kg und m ehr). D iese  w urden au f P lä ttchen  geschn itten , zum  
konstan ten  G ew icht ge trocknet und in bre itha lsigen  P o lyä thy lenflaschen  bei Z im m ertem peratu r aufbew ahrt.
Insgesam t w urden  14 A rten  von H utpilzen  der K lasse B asid iom ycetes un tersuch t und  zw ar 9 A rten  von 
M ykorrh izap ilzen  und 4 A rten von H olzpilzen . Arten und  M enge der F ruch tkö rper w aren in Folge 
un tersch ied licher k lim atischen  B ed ingungen  in den  e inzelnen  Jahren  ung leich  und es w ar daher n icht m öglich  
die e inzelnen  P ilzarten  in jedem  Jah r zu sam m eln . D ie grösste M enge an F ruch tkö rpem  (über 7 kg) w urde im  
Jahre 1986 gew onnen . A m  reichsten  an A rten w ar das Jah r 1989, am  ärm sten  das Jahr 1988. Die A rten  L actarius  
rufus  (1986, 1987), Tylopilus fe l le u s  (1987) und A rm illa ria  m ellea  (1988) w urden in genügender M enge 
gefunden , so dass  es m ög lich  w ar getrenn t auch H utpilze  und  H utstiele zu analysieren . V om  Standort 1 w urden 
12 A rten , näm lich  A rm illa r ia  m ellea  (1988), B oletus badius  (1987, 1988), C ollybia m aculata  (1989), H ygro- 
p h o ro p sis  auran tiaca  (1990), H ypholom a fa sc icu la re  (1989), Lactarius ru fus  (1986, 1987, 1989, 1990), L. turpis
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(1989), P axillu s invo lu lus  (1989, 1990), S trob ilom yces f lo c c o p u s  (1987), T richo lom opsis  ru tilans  (1989),
Tylopilus fe l le u s  (1986 , 1987, 1989) und  X erocom us chrysen teron  (1986) un tersucht. V om  Standort II w urden 7 
A rten , näm lich  C ollybia  m acula ta  (1989), H ypholom a fa sc icu la re  (1989), H. sub la teritium  (1987 , 1988),
L actariu s ru fus  (1986 , 1987), P axillu s invo lu tus  (1989, 1990), R ussula  cyanoxantha  (1990) und T ylopilus fe lle u s  
(1989) verfo lg t. F ü r V erg le ichszw ecke  w urden von beiden  S tandorten  alljälirlich  B odenproben  en tnom m en und 
un tersuch t und  zw ar d ie  O berflächensch ich t (bis 2 cm ) und  d ie  tiefere  Schicht (un ter 2 cm ).

D as T rockengew ich t d e r F ruch tkö rper e inzelner Proben betrug  5,2 - 16,7 %, der Substra te  37,2 - 92,4 %. Die 
fü r M essungen  geforderte  T rockenm asse  w ar m inim al 50  g, optim al 100 g und m ehr. E in ige P roben  w urden  fü r 
das M essen  der R ad iocaesium -A ktiv itä t bei T em pera tu r des kochenden  W asserbades m it S ticksto ffsäure  
nünera lis iert, bei Z ugabe von C hlorw assersto ffsäure  und 100 m g C s a ls  Iso top-T räger. N ach d e r M ineralisierung  
w urde d e r R est d e r M ineralsäu ren  g le ichfalls  bei T em pera tu r des kochenden  W asserbades abgedam pft, das 
M ineralisa t w urde quan tita tiv  in  das u rsprüng liche M essgefäss überfü lirt und m it destillie rtem  W asser a u f  das 
u rsprüng liche  V olum en der trockenen  Probe ergäntz. N ach dem  M essen des M incralisa tes  w urde eine bekann te  
M enge der A ktiv itä t von 1,7C s und 1MC s h inzugefüg t und d ie M essung w iederholt. A usser der B estim m ung  der 
spez ifischen  ak tiv itä t der m inera lis ie rten  Probe m it H ilfe  der S tandard-Z ugabe w urde so  auch d ie K orrek tion  au f 
S e lbstabsorb tion  fü r d ie  gegebene  M atrize  und  G eom etrie  vorgenom m en.

F ü r d ie B estim m ung der R ad ioak tiv ität w urde das Spek trom eter der G am m a-S tralilung genu tz t, das aus dem  
System  C IC E R O -8k  (S ilena, M ilano) und  H P G e-D etek tor (C anberra) - FW H M  1.72 ke V, E ffek tiv itä t 20  %, 
bestand. D ie spez ifische  A ktiv itä t von  157Cs und  134Cs der un tersuch ten  P roben  w urde gam m aspek trom etrisch  
un ter A nw endung  von  E talon lösungen  der angeführten  R ad ionuk lide  bestim m t. Z ertifiz ie rte  E talon lösungen  von 
l57Cs und  1MCs der E R -R eihe (Institu t fü r Forschung , P roduktion  und N utzung von R adio iso topen , Prag). Bei der 

: D a tenverarbe itung  w urden fü r K alib ra tionsstandarde  em pfoh lene  H albw crtzeiten  verw endet (L orenz, 1983): für
das R ad ionuk lid  l37C s 30,18 Jalire und  fü r IMCs 2 ,066  Jahre. D ie spez ifischen  A k tiv itä ten  von 157 Cs und  13JCs 
sind  zum  D atum  des R eak torunfalls  26. 4. 1986 um gerechnet. Sow old d ie P roben, w ie auch d ie S tandarde 
w urden in P o lyä thy lenflaschen  gem essen. D ie F laschen  w urden zu so lchen V olum en gefü llt, fü r d ie  K alib ra tions
m essungen  du rchgeführt w orden w aren.

E r g e b n i s s e  u n d  D i s k u s s i o n

S pezifische  A ktiv itä ten  von 137C s und l34C s in P ilzen , die in den Jahren  1986-1990 au f 

den S tandorten  I und II gesam m elt w orden  w aren, sind in den T abellen  I, II und III 

zusam m engefasst, spezifische  A ktiv itä ten  von  137C s in B odensubstra ten  in T abelle  IV. Das 

iso tope V erhältn is 137C s /134C s der un tersuch ten  P ilze und S ubstra te  bew eg te  sich  um  den 

W ert 2, w as der iso topen  Z usam m ensetzung  des R ad iocaesium s der T schernoby l- 

K on tam ination  en tsp rich t (V obecky und T ethal, 1991). N ach Festste llungen  der A utoren  

(V obecky  und T ethal, 1991) übersch ritt d ie  K on tam ination  von T schernoby l in essbaren  

R öhrlingen  im  Jahre  1985 n ich t das N iveau von 0,5 kB q 137C s/kg  T rockengew ich t. A uf 

G rund  von uns gew onnener spezifischen  A ktiv itä ten  lassen sich  tro tz  der durch N atu r

bed ingungen  beein flussten  U nvo lls tänd igkeiten  aus den T abellen  fo lgende E rkenntn isse  

herauslesen :

1. D e r  G r a d  d e r  K o n t a m i n a t i o n  durch  R ad ionuk lide  137C s und  l34Cs 

i s t  a r t s p e z i f i s c h .  V on den 14 un tersuch ten  P ilzarten  hatten  d ie  höchsten  

spezifischen  A ktiv itä ten  von  137C s (über 30 kB q pro  kg T rockengew ich t) L acta r iu s rufus,

B o letus badius, P axillus invo lu tus  und  Tylopilus fe lleu s .  Im G egenteil sehr n ied rige  137Cs 

W erte  (un ter 1,5 kB q pro  kg T rockengew ich t) w iesen  d ie  P ilzarten  R ussu la  cyanoxan tha
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68



und  A rm illa ria  m ellea  au f  (Tab. I). D iese E rgebnisse sind im  E ink lang  m it den  A rbeiten  

von  Z. Ř anda et al. (198?) und  J. K lán et al. (1988). D iese A utoren  verg lichen  k leine 

P roben  v ieler P ilzarten , d ie  vor dem  Jahre 1986 und dann  im H erbst 1986 und im  Jahre 

1987 au f zah lre ichen  S tandorten  gesam m elt w orden  w aren. Zu den stärksten  

A kkum ulato ren  re ihen  sie ebenfalls alle vier, von  uns angeführten  P ilzarten. A ls 

schw ächste  A kkum ula to ren  führen sie acht P ilzgattungen  an, zu denen  auch  R ussu la  und 

H olzp ilze  zäh len . A uch schon H. G rü ter (1971), der vo r m eh r als 20  Jahren  d ie 

K on tam ination  von 137C s nach K ernw affen testen  in der A tm orphäre  un tersuch te , fand 

höhere  W erte  der spezifischen  A ktiv itä t von 137C s bei den  P ilzarten  P axillus invo lu tu s  und 

B oletus badius. N ach dem  U nglück  in T schernoby l, besonders in G ebieten  m it hohem  

rad ioak tiven  Fallout, zu denen  auch der südöstliche  Teil des m itte lböhm ischen  L andkreises 

einsch liesslich  b e ider von uns un tersuch ten  S tandorte  zählt, aber auch andere  G ebiete  

E uropas, w ie z. B. d ie  B undesrepub lik  D eu tsch land  (R ückert, 1987; M olzahn  ct al. 1989;

E lstner et al. 1989), Ö sterre ich  (T eheran i, 1987), S chw eden  (M ascanzoni, 1987), w urden  in 

P ilzen  m arkant höhere  spezifische  A ktiv itä ten  von 137C s und 134C s gefunden . Bei der 

P ilzart L accaria  am ethystina  137C s sogar b is 150,7 kB q/kg  T rockengew ich t (Ř anda et al.,

1988).

2. I n  F r u c h t k ö r p e r h ü t e n  w urden  bedeu tend  h ö h e r e  s p e z i f i s c h e  

A k t i v i t ä t e n  von 37C s und 134C s festgestellt a l s  i n  F r u c h t k ö r p e r 

s t  i c 1 e n und  das ungefäh r doppelt so hohe, w orau f W erte in Tab. II der gep rü ften  

P ilzarten  L acta r iu s rufus, T ylop ilus fe l le u s  und A rm illa ria  m ellea  h inw eisen . W. B ö tticher 

(1974) führt an, dass d ie  A nzeicherung  der R adionuklide in den L am ellen  gering füg ig  

höher ist als im  sich  nach K. R oh leder (1967) in den P ilzhüten  ein g rö sserer G ehalt an 

l37C s befindet, und  ein k le inere r G ehalt an S trontium  90  als in den Stielen. U nsere 

E rgebnisse  harm onieren  w eiter neuerd ings m it R ückert und Dich! (1987), die auch in \

Fruch tkörperhü ten  höhere  W erte von R ad iocacsium  erm itte lten . i

3. S p e z i f i s c h e  A k t i v i t ä t e n  von 1 3 7 C s und 1 3 4 C  s m ancher P roben, 

insbesondere  der P ilzart L acta r iu s ru fus, z e i g t e n  i m J a h r e  1987 einen  A n s t i e g  

gegenüber dem  Jahre  1986. I n  d e n  w e i t e r e n  J a h r e n  1988, 1989 und 1990 

hatten  sie  dann  m eist e i n e  s i n k e n d e  T e n d e n z  (m it A usnahm e von T ylop ilus  

fe l le u s ), w ie  aus T ab. I. ersich tlich  ist. E inen A nstieg der R ad ioaktiv itä t bei essbaren  

P ilzarten  B oletus badius, K uehnerom yces m u tab ilis  und X erocom us chrysen teron  im Jahre 

1987 stellte  auch G. R ückert (1988) fest, d er g le ichzeitig  bei anderen  P roben g le icher als 

auch anderer P ilzarten  S enkungen  verzeichnete . Z. Ř anda et al. (1989) un tersuch ten  

getrocknete  S peisep ilze  auch im Jahre 1988, nehm en  an, dass die R ad ioaktiv itä t das

S e m e r d ž ie v a  e t  a l .: A k t i v it ä t e t  v o n  1 3 7 C s  u n d  1 3 4 C s in  H u t p il z e n
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M axim um  erre ich te  und  der G ehalt an R ad iocaesium  in den w eiteren  Jahren  zu sinken  

beg inn t, w as unsere  E rgebn isse  n ich t aussch liessen .

4. A us V erg le ichen  der spezifischen  A ktiv itä ten  von 137C s und 134C s derse lben  P ilzarten  

von beiden  un tersuch ten  S tandorten  geht hervor, dass e i n w e s e n t l i c h  h ö h e r e r  

G r a d  d e r  K o n t a m i n a t i o n  i n  P i l z e n  d e s  S t a n d 

o r t e s  I (vorw iegend  N a d e l w a l d )  e rm itte lt w urde, w ie aus T ab. III hervorgeh t.

A lle fü n f un te rsuch te  P ilzarten  des S tandortes II (L aubw ald) ha tten  in allen  Jahren  

w esentlich  n ied rigere  spezifische  A ktiv itä ten  von R adiocaesium . E inen  bestim m ten  

E influss könn te  d ie  L age der S tandorte  und deren  h yd rom eteo ro log ische  S ituation  im Jahre 

1986 gehabt haben. E ine g rosse R olle sp ielt h ie r zw eife llos d ie B odenzusam m ensetzung .

D arauf w eist auch W . B ö ttichcr (1974) hin, der nach H. G rü ter (1964 , 1967) an führt, dass 

d ie  höchsten  G ehalte  an R ad iocaesium  im N adelw ald  (K ie fem adelböden ) und  w esen tlich  

n ied rigere  im L aubw ald  festgeste llt w urden.

5. D ie K on tam ination  der B odensubstra tc , in denen  die P ilze a u f  be iden  S tandorten  

w uchsen , zeig t absch liessend  Tab. IV. Im N adel- w ie auch im  L aubw ald  w urden  sow ohl 

die O berflächensch ich t b is 2 cm  T iefe , w ie auch die tiefere  B odensch ich t un ter 2 cm 

un tersuch t, w obei d ie  B odenp roben  a lljährlich  von fast g le icher S telle  en tnom m en  w urden .

I n  d e r  O b e r f l ä c h e n s c h i c h t  b e i d e r  S t a n d o r t e  hatten  d ie  speiz ifi- 

schen  A k tiv itä ten  137C s i m  L a u f e  d e r  J a h r e  e i n e  s i n k e n d e  T e n 

d e n z  im  N adelw aldbestand  von 3,2 kB q (1987) au f 1,25 kB q (1990), im L aubw ald  von 

1,0 kB q (1987) au f 0 ,35 kB q (1990), w ährend  sie i n  d . e r  t i e f e r e n  S c h i c h t  

e i n e n  l a n g s a m e n  A n s t i e g  zeig ten  im  N adelw ald  von 2,25 kB q (1987) au f 

5 ,70 kB q (1990), im  L aubw ald  von 0 ,10  kB q (1987) au f 0 ,80  kB q ( 1990).

Insgesam t lässt sich  aus den M essungen der Pilz- und B oden- proben  sch liessen , dass 

d e r  r a d i o a k t i v e  F a l l o u t  a u f  d e m  S t a n d o r t  I I  (vo rw iegend  

i E ichenbestand), obw ohl er vom  S tandort I (vorw iegend  F ich tenbestand) nu r 9 km  en tfern t

ist, im  Jah re  1986 w e s e n t l i c h  g e r i n g e r  war.

|  D ie S enkung  der R ad iocaesium -K ontam ination  der H utpilze w ird w esen tlich  von

Prozessen  beein flusst, d ie m it se iner M igration  in gegebener U m w elt Z usam m enhängen, 

w as in konkre ten  Fällen  durch d ie  b iogeochem ische  S ituation  gegeben  ist und von 

hyd rom eteo ro log ischen  B ed ingungen  im un tersuchten  Z eitabschn itt bee in flu ss t w ird. Das 

R adiocaesium  dring t a llm ählich  in tiefere B odenschich ten  und gelang t som it in ein  M ilieu, 

das dem  M yzel w en iger zugäng lich  ist. In geringerem  M asse beteilig t sich am  S inken  der 

P ilzkon tam ination  der rad ioak tive  Zerfall des 137C s (H albw ertze it 30 Jahre).

  I
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T ab. I
S pezifische A k tiv itä ten  von 137Cs und  l34C s (kB q pro  kg T rockcngew ich t) in  P ilzfruch tkö rpem  

d e r Jahre  1986 - 1990 von zwei Standorten

P ilz a r t__________________ 1986______________ 1987______________1988______________ 1989 1990

S ta n d o r t  I

L actarius
rufus  15 ,968 ,21  33,57 17,68 22,27 11,99 9 ,1 6 4 ,5 3

Tylopilus fe lle u s
8,35 4,07 28 ,79 13,73 32 ,86  17,34

X erocom us  8 ,99 5,02
chrysen teron  

B oletus
bad ius  42,28 22,94 19,65 10,22

S trob ilom yces  
f lo c c o p u s  11,64 5,56

A rm illa ria
m ellea  1,10 0,49

C ollybia
m acula ta  5,47 2,97

H ypholom a
fa sc icu la re  6 ,19 2,98

Lactariu s tu rp  'is
22 ,80  11,66

P axillus
invo lu tus  32 ,30  17,72 9,49 4,88

Tricholom opsis
rutilaris 15,20 8,15

H ygrophoropsis
auran tiaca  6,21 2,85

S ta n d o r t  II

Lactarius
rufus  0 ,55 0,28 13,76 7,01

H ypholom a
subla teritium  0 ,90  0,47 1,02 0,56

C ollybia
m aculata  1,84 0 ,76

H ypholom a
fa sc icu la re  3,13 1,19

Paxillus
invo lu tus  1,47 0,61 6,18 3,22

Tylopilus fe lle u s
6,34 3,10

Russula
cyanoxantha  0,12 n.d.

S e m e r d ž ie v a  e t  a l .: A k t i v it ä t e t  v o n  137Cs u n d  134C s in  H u t p il z e n
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Spezifische A k tiv itä ten  von *37C s und *34 C s (kB q pro  kg T rockengew ich t) in versch iedenen  F ruch tkö rperte ilen  

P ilzart S am m eljah r F ruch tkörperte il 137C s l34Cs

L actariu s  1986 P ilzhü te  21 ,87 11,20

rufus__________________________ ” ____________ Pilzstiele____________________ 10,05__________________5,23_________

L actariu s  1987 P ilzhü te  44 ,34  23,59

rufus_____________________ ”  P ilzstie le  23 ,17  12,46

Tylopilus  1987 P ilzhüte  49 ,05  20 ,10

fe lle u s_________________________ ” ___________ Pilzstie le____________________ 24,00__________________ 11,30_______

A rm illa ria  1988 P ilzhüte  1,37 0,67

m ellea  ”  P ilzstie le  0 ,73  0,34

Tab. Ill
Spezifische A ktiv itä ten  von 137C s und  134Cs (kB q p ro  kg T rockengew ich t) in F ru ch tkö rpem  derselben  A rten  von

zw ei S tandorten

P ilzart S am m eljahr ________ S tandort I________________________ S tandort II______________

~  137C s 134Cs 137C s 134Cs

Lactarius  1986 15,96 8,21 0,55 0,28
ru fus

L actarius  1987 33,57 17,68 13,76 7,10
rufus

C ollybia  1989 5,47 2,97 1,84 0 ,76
m aculata

H ypholom a  1989 6,19 2,98 3,13 1,19
fa sc icu la re

Tylopilus  1989 32,86 17,34 6,34 3 ,10
fe lle u s

P axillu s  1989 32 ,30  17,72 1,47 0,61
invo lu tus

P ax illu s  1990 9 ,49  4,88 6,18 3,22
invo lu tus
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Spezifische  A ktiv itä ten  von l37C s (kB q pro  kg T rockengew ich t) in B odensubstra ten  d e r Jahre 1986 - 1990 fcS
von zwei Standorten

Standort___________________________ S chicht__________ 1986________ 1987________ 1988 1989________ 1990

I O berfläche 6,1 3,2 3,0 3,35 1,25

N adelw ald  b is 2 cm

(vorw iegend  F ich te)

H ang zum  Südosten_________  un ter 2 ”  - 2,25 - 2 ,80  5,70

II O berfläche 3,1 1,00 0,85 - 0,35

L aubw ald  b is  2 cm

(junge E ichen)

H ang zum  N orden___________  u n te r 2 ”  - 0 ,10  0,25 0 ,50  0 ,80

73 i
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Enzyme activity of mycelial cultures of saprotrophic macromycetes 
(Basidiomycotina). I l l  A taxonomic application

E n zym atick á  ak tiv ita  m yceliových  ku ltur sap rotrofn ích  m akroinycetů  

(B asid iom ycotin a). III V yužití v taxon om ii

Ja ro s la v  Klán, D ana B aud išová  and Z denek  Skála

M ycelia l cu ltu res  o f  92 spccies belong ing  to 40  genera  o f sapro troph ic  basid iom ycetous fungi (orders 
A garica les, A phyllophora les, G aslrosporiales, L ycoperda les  and N idularia les) w ere tested  w ith respect to the 
production  o f  ex tracellu lar hydroly tic  enzym es and ox idoreductases (laccase, perox idase , ty rosinase , 
d iam inoox idase , p ro teases, am ylases, urease , p-creso l ox idases and  hydro lyse  o f  tyrosine) using  sim ple  p la te  and 
spot tests. T he  results ob tained  w ere evaluated  by  m eans o f  fac to r analysis  m ethods. D istribution  o f  enzym e 
activ ities  in ind iv idual species w as d iscussed .

M yceliove  kultury 92 d ruhů  sap ro tro fn ich  basid iom ycctů  (7. řádů A garica les, A phyllophora les, 
G aslrosporia les, Lycoperda les  a N idu laria les ) by ly  o testovány  jednoduchým i p lo tnovým i a kapkovým i testy  na 
produkci cx tracclu lám ich  hyd ro ly tických  enzym ů a ox idoreduk táz  (lakkázy, perox idázy , ty rosinázy , 
d iam inoox idázy , p ro teáz , am yláz, u reázy , p-kreso l óx idáz a hydrolýzy  tyrosinu). V ýsledky jsou  zpracovány  
pom oci m etod  fak to rové  analýzy . D iskuse je  zam ěřena na d istribuci enzym atických  aktiv it u jed n o tliv ý ch  druhů.

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

T he presen t w ork is an ex tension  o f the p rev ious stud ies (K lán and B audišová 1990a, 

1990b) in w hich  the enzym e activ ity  o f m ycelial cu ltu res o f  sap ro trophic  m acrom ycetes 

w as investigated . In the first tw o parts the m ethods o f p late d iffusion  and spot tests w ere 

elabora ted  includ ing  the study o f  literature  data and evaluation  o f  possib le  uses o f 

ind iv idual de tec tion  agents. In the present w ork ten enzym e activ ities (ox idoreductases and 

hydro lases) w ere tested  in m ycelial cu ltu res o f 92 species (43 genera) o f  B asid iom yco tina  

be longing  to  five o rders (A g a rica les , A phyllophorales, G aslrosporia les, Lycoperdales, 

N idu laria les). In forty  specics the enzym e activ ities have not yet been investigated . The 

present study  thus rep resen ts the m ost ex tensive study screen ing  w ith respect to  the 

heterogen ity  o f  species and enzym es studied . The resu lts could  serve for m ore detailed  

chem otaxonom ic  stud ies o f  ind iv idual taxons or for selection  o f  species for a further 

b iochem ical study.

In an ex tens ive  study  o f  ox idoreductases in m ycelial cu ltu res o f w ood-decay ing  fungi 

K aárik  (1965) tested  a co llection  o f  B asid iom ycetes. D as et al. (1979) tested  the production  

o f  certa in  h yd ro lases  (e.g. am ylases or pro teinascs) in 25 po lyporous species and 19 

enzym e activ ities (esterases, am inopep tidases, ox idases) w ere stud ied  by Fiasson and 

B ern illon  (1983) in m ycelial cu ltu res o f  36 po lyporous species. A larger co llec tion  of 

B asid iom yce tes  w as used in their stud ies o f  p ro teo ly tic  enzym es e.g. by B uchalo  et al. 

(1971) - 36 spec ies or by M išurcová et al. (1987) - 91 species.
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M a t e r i a l  a n d  M e t h o d s
A ll cu ltu res  w ere from  the  C ulture  C ollection  o f  Fungi o f  the Institu te  o f  T ox ico logy , F acu lty  o f  M edic ine , 

C harles U niversity  in Prague (K lán  and  S tipek  1987). B efore testing  the fung i w ere p rccu ltiva tcd  on  Petri d ishes 
w ith m alt ex trac t agar (Im una) con ta in ing  m alt ex tract 35 g, bactopep tone  5 g , ag a r 13 g in 1 1 o f doub le  d is tilled  
w ater, pH  6 - 6.5.

Enzym e tests w ere described  in detail prev iously  (K lán  and B audišová  1990a - hyd ro lases , K lán  and  
B audišová  1990b - ox idoreductases).

Studied  enzym es:
O x idoreductases: 1. Spot tests: laccasc (sy ringa ldaz ine  as substra te ), pe rox idases  (p -pheny lened iam ine  tartrate  
and 3% hydrogen perox ide), d iam inooxidasc  (e thy loxethy l-p -phcny lened iam ine , pho tograph ic  d ev e lo p er A gfa T 
32), ’ ’p h en o lo x id ase”  = p-creso l ox idases (p-cresol):
Pla te  d iffu sion  m ethods: ty rosinase  (L -tyrosine).
H ydrolases: 1. P la te  d iffusion  m ethods: am ylase  (starch  and  Lugol so lu tion), p ro teases (casein  o r gela tine), 
hydro lyse  o f  ty rosine (L -tyrosine), u rease  (urea and phenol red.).
In  m ost spec ies 2-3 stra ins w ere tested . H ow ever, as  the resu lts  d id  not quan tita tive ly  d iffer, on ly  a s ing le  spec ies 
is p resen ted  here  (as O TU ). D ifferences in the quan tity  o f  ind iv idual enzym es p roduced  by  severa l s tra in s  o f  a 
single  spec ics cannot be excluded . H ow ever they  cou ld  not be detected  accu ra te ly , due to the sem iquan tita tive  
natu re  o f  the tests. Som e sta tistic  m ethods o f  the p rog ram  b lo ck  S tatg raph ics, version  2 .6 , w ere  u sed  fo r the 
treatm ent o f the results. F ac to r analysis  w ith ro ta tion  m ethod  V arim ax, convergence  crite rion  10"3, w as used  as a 
d ecreased  d im ension  m ethod , p roperties  w ere not s tandard ized . " S u n  ray p lo ts”  m ethod  w as on ly  used  as a trial 
p rocedu re  fo r a s im ple  expression  o f  sim ilarities  o f enzym e activ ities  in selec ted  species.

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

T he resu lts concern ig  enzym e acitiv ities in 92 spccies o f  B asid iom yco tina  are 

sum m arized  in T ab le  1. The species are arranged  a lphabe tica lly  accord ing  to  the system  

A garica les, A phyllophora les , G asterom ycetes. For a sim ple evalua tion  o f  the occu rrence  o f 

enzym atic  activ ities in ind iv idual fungal species the m ethod  o f  fac to r ana ly s is  w as used. 

D ue to the num ber o f  the fungal spec ies stud ied  and  to b inary  coded  p ropertie s a n u m b er o f  

ob jec ts o f  g raphs o f  the first tw o factor after ro tation  overlap  (see Fig. 1). In the Fig. 2 the 

stud ied  p roperties (enzym es) are p ro jec ted  again  into the p lane  o f  the first tw o fac to rs after 

ro tation . T he d is tance  o f  the po in ts in the p lane ind icates the ir m utual sim ilarity . P lo ts o f 

the first tw o fac to r sco res (for species) and w eigh ts (for p roperties) sa tu ra te  45 .3%  o f  the 

overall variability .

Sun ray p lo ts (see Fig. 3) show  a graph ica lly  dem onstrated  occu rrence  o f  enzym e 

activ ities. T he m ethod  w as only  used for an optical com parison  o f  a m utual sim ilarity  o f 

spccies on the basis o f the ir enzym e appara tus in se lected  exam ples (fam ily  

Tricholom ataceae).

It fo llow s from  the resu lts ob ta ined  in 92 species o f  B asid iom yco tina  that the stud ied  

enzym e activ ities occur ra ther frequently  in m ycelial cultu res. If 10 enzym es w ere stud ied  

that w ould  be com pletely  independen t, 1024 com binations ( 2 10) shou ld  be observed  w hich 

should  be su ffic ien t for de te rm ina tion  o f  9 2 species. H ow ever, the ac tiv ities arc 

in terconnected  and , hence, in a num ber o f  cases ob jects in the F igure o f  the first tw o

Č e s k a  m y k o l o g i e 46 (I - 2 )  1992
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factors overlap  a fter ro ta tion  (Fig. 1). A total o f  56 com bina tions o f  enzym e activ ities 

occurred , o f  them  35 po in ts rep resen ted  a s ing le  species (e. g. all three P leu -ro tu s  species 

investigated). T he presence  o f  all stud ied  enzym e ac tiv ities and the absence  o f  the 

hydro ly tic  d eg rada tion  o f  ty ro sine  w as the m ost frequen t com b ina tion  being  observed  in 

7 species (B olb itiu s v ite llinus  BV 6. Lepista  nuda  LN 26. L. p erso n a ta  LS27. L. so rd ida  

LS29. O udem ansie lla  m ucida  O M  45. P holio ta  spum osa  PS58. P o lyp o ru s rh izoph ilu s  

PR 81). F ive species (e. g. C alocybe gam bosa  C G 8, P holio ta  ad iposa  PA 47, P. cerifera  

PA 49, P. g um m osa  PG 54, P. ja h n ii  PM 57) did no t p roduce  perox idase , u rease  and  d id  no t 

hyd ro ly se  tyrosine. O ne te trad , five trin ities and  13 species pairs w ith an iden tical enzym e 

com bination  a lso  occurred .

If w e rea lize  that the d is tance  o f  the po in ts on the p lane  reflec ts the ir m utual sim ilarity  it 

canno t be conc luded  tha t a certa in  enzym e appara tu s w ou ld  be characteristic  fo r ind iv idual 

taxons o r eco log ica l g roups (e.g. po lyporous lschnoderm a  resinosum  has the sam e enzym e 

appara tus as does the steppe hypogeic  gasterom ycete  G astrosporium  sim p lex). T he  only  

taxon  w hich  is re la tively  hom ogenous w ith respect to enzym e activ ity  appears to  be the 

genus Lepista  (7 species). In the co llection  stud ied  ac tiv ities o f  p ro teo ly tic  enzym es 

(E N Z G E L , E N Z C A S ) are sign ifican tly  positive ly  associated . T hey  a lso  rep resen t a 

re la tively  iso lated  g roup  w ith respect to the enzym e activ ities investigated . T herefo re , the 

p ro teo ly tic  ac tiv ity  is a s ign ifican t chem otaxonom ic  m arker and shou ld  be d eterm ined  in 

add ition  to  ox idase  tests that have so  far been perfo rm ed  m uch m ore frequently . H ow ever, 

it is su ffic ien t to  use on ly  one o f  the substra tes (K lán and B audišová 1990a). T erm inal 

ox idases, i.g. laccase (sy ringaldazine  as substra te), ty rosinase  (L -ty rosine) and  perox idase  

(p -pheny lend iam inetartra te  and hydrogen  perox ide) are independen t on each  other.

P -cresol used  som etim es for de term ination  o f  non -specific  ty rosinase  (K aarik  1965, Man- 

1979) bu t a lso  ox id ized  by laccase is positive ly  associa ted  w ith laccase and ty ro sinase  (Fig.

2). T he factor analysis ind ica tes that ox idation  and hyd ro ly sis  o f  ty ro sine  are m utually  

independen t p rocesses as the po in ts  o f  these ac tiv ities (E N Z T Y R  and H Y T Y R ) are quite 

d is tan t in Fig. 2. C atalase, g Iucose-2 -ox idase  and lipase  (tribu tyrin ) are no t p resen ted  here 

as the resu lts o f  tests  w ere all positive. In add ition , the resu lts  o f  m ilk  c lo tting  enzym es 

tests are a lso  no t p resen ted  here as in this case the resu lts ob ta ined  in d iffe ren t stra in s  o f  the 

sam e species w ere som etim es d ifferent.

The spectrum  o f  the enzym es p resen ted  here  (laccase, ty rosinase , perox idase , am ylase, 

p ro teases, u rease, d iam inoox idase , hydro lyse  o f  ty rosine) occasionally  supp lem en ted  by 

som e o th er enzym e activ ities involved  in decom position  o f  natural substra tes (ccllu lases, 

pcctinases, xy lanases, lign inases) should  be su ffic ien t for charactcriza tion  o f  a larger, 

he te rogenous co llec tion  o f  m ycelial cu ltu res o f  fungi. A deta iled  study  shou ld  inc lude  a

I
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T A B L E  1: R E SU L T S O P E N Z Y M A T IC  A C T IV IT IE S

A g a r i c a l e s  IS O L A T E D  SY M B O L  1 2 3  4 5 6 7  8 9  10

A g a r icu s  p o rp h yrizo n  O rton  (1981) A P I  1 0  1 1 0  0  0  0  1 0

A g ro cyb e  a ren a ria  (P eck .) Sing. (1983) AA  2 0  1 0  0  1 1 1 0  1 0

A. dura  (B olt.: Fr.) S ing. (1983) A D 3 1 0 1  1 1 0 0  1 1  1

A rm illa r ia  borea lis  M arx , et K orh . (1982) A B  4 1 0  1 1 1 1 0  1 1  0

A. m ellea  (V ahl. in FI. D an.: Fr.) K arst. (1983) A M 5 1 0 1  1 1 0 0  1 1  0

B olb itiu s  v ite llin u s  (Pers.: Fr.) Fr. (1978) B V  6 1 1 1  1 1 1 1  1 1  0

C alocybe constr ic ta  (F r.) K uhn. (1984) CC  7 1 0 0  1 1 1 1  1 1  1 £■

C. g a m bosa  (F r.) Sing. (1981) CG 8 1 0  1 1 1 1 1  0  1 0  C?

(1986) 1 0  1 1 1 1  1 0  1 0  |

C litocybe  c la v ip es  (Pers.: Fr.) K um m . (1982) C C 10 0  1 1 1 1 1 1 0  1 0  £

C. p h y llo p h ila  (F r.) K unim . s. 1. (1982) CC 9 1 1 1 1 1 1 0  1 1  0  g
p

C ollyb ia  d ryoph ila  (B ull.: F r.) K um m . (1982) CD11 0  0  0  1 1 1 1 1 1 0  >

C. p ero n a ta  (B olt.: F r.) K um m . (1981) CP12 0  1 0  0  1 0  1 0  1 0  g
■<

C oprinus a tram en tariu s  (Bull.: F r.) Fr. (1983) C A 13 1 1 0  0  1 1 1  1 1 0  §

C. com atus  (M iill. in FI. D an.: Fr.) Pers. (1981) C C 14 1 0  1 1 1 0  0  0  1 0  *H
(1982) 1 0  1 1 1 0  0  0  1 0  |

C. m icaceus  (B ull.: Fr.) Fr. (1977) C M 15 1 0  0  1 1 1 1  1 1  1

C ystoderm a terre i  (B erk, et B r.) H arm . (1984) C T 16 0 1 1  1 1 1 1  1 1  1

F la m m u lin a fen n a e  B as FF17 1 1 0  1 1 1 1  0  1 0

F. onon id is  A rno lds  (1979) F 0 1 8  0  0  0  0  1 1 1  0  1 0

(1981) 0  0  0  0  1 1 1  0  1 0

F. velu tipes  (C urt.: Fr.) K arst. (1979) FV 19 0  0  0  1 1 1 1  0  1 0

G alerina  m arg ina ta  (B atsch) K uhn. (1983) G M 20 0 1 1  1 1 0  0  0  1 1

oo G ym nopilus hyb rid u s  (Fr.: Fr.) S ing. (1984) G H 21 1 0  1 1 1 1 0  1 1  0



oo L acrym aria  lacrym abunda  (B ull.: F r.) Pat. (1983) PV 67 O i l  1 1 0  0  0 1  0

L en tinus  lep id eu s  (F r.: Fr.) Fr. (1983) LL 22 0  0  1 1 1 0  0  1 1  0

Lepista  in versa  (S cop.: F r.) Pat. (1981) L I28 1 1 0  1 1 1 1  1 1  0

(1985) 1 1 0  1 1 1 1  1 1 0

L. irina  (F r.) B ige low  (1984) LI23 1 1 1  1 1 1 1  0 1  0

L. lu scina  (F r.) S ing. (1981) LL 24 0  0  1 1 1 1 1  1 1 0

(1984) 0  0  1 1 1 1 1  1 1 0

L. nebu laris  B atsch : H arm . (1981) L N 25 1 0  1 1 1 1 1  1 1  0

L. nuda  (B ull.: F r.)C ke  (1981) L N 26 1 1 1  1 1 1 1  1 1  0

(1983) 1 1 1 1 1 1 1 1 1 0  ^

(1982) 1 1  1 1 1 1 1 1 1 0  g

L. p e rso n a ta  (Fr.: F r.) C ke (1984) LS27 1 1 1  1 1 1 1  1 1 0  2

L. so rd id a  (Schum .: Fr) Sing. (1970) LS29 1 1 1  1 1 1 1  1 1 0  o

L eucocoprinus  bresado lae  (S chu lz .) W ass. (1985) L B 30  1 0  1 1 1 0  0  0  1 0 §

L. den u d a tu s  (R abh.) Sing. (1981) LD31 1 0  1 1 1 0  0  1 1 0  &

L eu co a g a ricu s  leuco th ites  (V itt.) W ass. (1983) LP32 1 1 1 1 1  0  0  1 1 0  ^

M acro lep io ta  excoria ta  (Schff.: F r.) W ass. (1981) M E 33 0 0 1 1 1 0  0 1 1 0 ~

M. rhacodes  (V itt.) Sing. (1984) M R 34 1 0  1 1 1 0  0  0  1 0 10

M ara sm iu s  a llia ceu s  (Jacq.: F r) Fr. (1975) M A 35 0 1 0  1 1 0  0  0  1 0

M. ep ip h y llu s  (Pers.: Fr.) Fr. (1982) M E 36 0  1 0  0 1 1 1 0  1 0  | |

M. oreades  (B olt.: F r.) Fr. (1981) M 0 3 7  0  0  1 1 1 1 1  0  1 0

(1984) 0  0  1 1 1 1 1  0  1 0

M. sco ro d o n iu s  (F r.: F r.) Fr. (1981) M S38 1 0  1 1 1 0  1 0  1 0

M ycena  a b ra m sii M urr. (1982) M A 39 1 0  1 1 0  0  1 0  1 0

M. croca ta  (S chrad .: Fr.) K um m . (1975) M C 40 1 0  0  0  1 1 1  0  1 0

M. ga lericu la ta  (Scop.: Fr.) Q uel. (1983) M G41 1 1 0  0  1 1 0  1 1  0

M. h aem atopus  (Pers.: F r.) K um m . (1977) M H 42 0  1 0  0  1 1 1  0  1 0

M. p seu d o p ic ta  (L ge) K uhn. (1981) M P43 1 0  1 1 0  1 1  1 1  0



M. p u ra  (Pers.: F r.) K um m . (1982) M P44 0  0  0  1 1 0  0  0  1 0

O udem ansie lla  m ucida  (S chrad .: F r.) H öhn. (1982) O M 45 1 1 1  1 1 1 1  1 1 0

O. radicata  (R elhan: Fr.) S ing. (1982) O R 46 1 1 0  1 1 1 1  1 1  0

P holio ta  ad iposa  (Fr.) K um m . (1983) PA 47 1 1 0  1 1 1 1  0  1 0

P .a ln ic o la iFr.) S ing. (1983) PA 48 1 0  0  0  1 0  0  0  1 0

P. carbonaria  (F r.) S ing. (1986) P C 50  1 0  0  1 1 1 0  0  1 0

P. cerífera  (K arst.) K arst. (1984) PA 49 1 0  1 1 1 1 1  0  1 0

P. d estru en s  (B rond.) Q uél. s. 1. (1965) PD51 0 0  1 1 0  1 0  0  1 0

(1983) 0  0 1 1 0  1 0  0  1 0

P .ß a m m a n s  (F r.) K um m . (1982) PF52 1 0  0  1 1 0  0  0  1 0

P .ß a v id a  (Schff.: Fr.) Sing. (1980) PF53 1 0  1 1 1 1 0  0  1 0  -z
CD

(1983) 1 0  1 1 1 1 0  0  1 0  c

P. gum m osa  (L asch) Sing. (1975) PG 54 1 0  1 1 1 1 1 0  1 0  o

(1982) 1 0  1 1 1 1 1 0  1 0
*

P. ja h n ii  T ja ll. et B as (1979) PM 57 1 0  1 1 1 1 1 0  1 0  p>
P. lenta  (Pers.: Fr.) S ing. (1983) PL55 1 0  1 1 1 0  1 1 1 0  Pi

P. lucifera  (L asch) Q uél. (1978) PL 56  1 0  0  1 1 1 1 1 1 0  g

P. spum osa  (Fr.) Sing. (1983) PS58 1 1 1  1 1 1 1  1 1 0  >

P. squarrosa  (M üll.: F r.) K um m . (1985) P S 59 1 0  1 1 0  1 0  1 1 0  ~

(1986) 1 0  1 1 0  1 0  1 1 0  3

P leuro tus d ryin u s  (Pers.: F r.) K um m . (1982) PD61 1 1 1  1 1 0  1 1 1  0

P. eryng ii (D C.: Fr.) Q uel. (1975) PE 62 1 1 0  1 1 1 0  0  1 0

(1981) 1 1 0  1 1 1 0  0  1 0

P. o s trea tus  (Jacq.: Fr.) K um m . (1984) P 0 6 3  1 1 0  1 1 1 1  1 1  1

P lu teus rom ellii (B ritz.) Sacc. (1984) PR 64 0  1 0  1 1 1 1  1 1  1

P sathyre lla  cando lleana  (Fr.: Fr.) M aire  (1981) PC 66 1 1 0  1 1 1 1  1 1  0

P. p rona  (F r.) G ill. (1981) PA 65 0  0 0  1 1 1 1  1 1 0
oo
^  P silocybe  cya n escen s  W akefie ld  (1984) PC 68 1 1 1  1 1 1 0 0 1  1



00 P- sem ilancea ta  (F r.) K um m . (1969) P S 69 O i l  1 1 1 1  1 1  0

R hodocyhe  p o p ia a lis  (Fr.) S ing. (1981) R P70  O i l  1 1 0  0  0 1  0

Stropharia  coron illa  (B ull.: Fr.) Q uel. (1981) SC 72 0  1 0  0  0  1 0  0  1 0

S. rugosoannu la ta  Farlow : M urr. (1983) SR 73 1 1  0  0  1 0  0  0  1 1

A p h y l l o p h o r a l e s

G anoderm a lipsiense  (B atsch) A tk. (1981) G A 74 1 1 0 0  1 1 1 0  1 0

H eterobasid ion  annosum  (Fr.) B ref. (1981) H A 75 1 1 0  1 1 1 1  0  1 0

Ino n o tu s  h isp idus  (B ull.: F r.) K arst. (1983) LH76 O i l  1 1 0 0  1 1  0

Ischnoderm a resinosum  (Schrad.: F r.) K arst. (1981) IR 77 1 0  0  0  1 1 1  1 1  0

L a e tip o ru s  su lp h u reu s  (B ull.: F r.) M urr. (1982) L S78 0 0 0  0 1 0 1  0 0  0

M erip ilu s giganteus(P ers.: Fr.) K arst. (1983) M G 79 0  1 1 1  1 1 1  0  1 0  ^

M eru liu s  trem ello sus  Schrad.: Fr. (1981) M T 80  1 1 1 1 1 1 0  1 1 0  >

P olyporus rh izoph ilu s  Pat. (1978) PR81 1 1 1  1 1 1 1  1 1 0  ?

(1980) 1 1 1  1 1 1 1  1 1 0  r

(1981) 1 1 1  1 1 1 1  1 1 0  H

P. sq u a m o su s  (H uds.): Fr. (1981) PS82 1 0 1 1 1 0 1  1 1  0  ^

Serpu la  la crym ans  (W ulf.: Fr.) Schroet. (1984) SL83 0  0  1 1 1 1  1 0  0  0

T ram etes h irsu ta  (W ulf.: Fr.) Pil. (1982) T H 84 1 1 0  0 1 1 1 0 1 0  ^

T. versico lo r  (L .) Pil. (1982) T V 85 1 1  0  0  1 1  1 0  1 0  ^

G a s t e r o m y c e t e s

Bovista  n ig rescens  Pers.: Pers. (1982) B N 86 0  0  0  1 1 0  0  0  1 0

B .p lu m b e a  Pers.: Pers. (1982) B P87 1 0  1 1 1 0  0  1 1 0

B. p u silla  (B atsch): Pers. (1981) B P88 1 0  1 1 1  0  0  1 1  0

C alvatia  u tr ifo rm is  (Bull.: P ers.) Jaap  (1984) C U 89 1 0  0  1 1 0  1 0  1 0

C yathus  oM a(Batsch): Pers. (1984) C 0 9 0  1 1 1  1 1 0 0  1 1  0

C. s tr ia tu s  (H uds.) W illd . (1981) CS91 1 1 0  1 1 0  0  1 1 0

G astrosporium  s im p lex  M att. (1981) G S92 1 0  0  0  1 1 1 1 1 0

L ycoperdon  fo e tid u m  B onord . (1982) LF93 1 0  1 1 0  1 0  1 1  0

L. liv idum  Pers. (1984) L L 94 1 0  0  1 1 1 0  0  1 0



broad  spectrum  o f  enzym es inc lud ing  their quantita tive determ ination  in  m ore stra ins or, 

occasionally , charac te riza tion  o f  isoenzym es including their e lec trophore tic  pattern .

T he ab ility  o f  ind iv idual cu ltu res to  p reserve a certa in  enzym e activ ity  for a longer tim e 

period  w as d eterm ined  by repeated ly  testing  prim ary ty rosinase, am ylases, p ro -te inases and 

urease du ring  7 years. It cou ld  be show n that the abso lu te  age o f  the cu ltu res (i. e. the tim e 

that has passed  since  the ir iso lation) has only a neg lig ib le  effects on p roduction  o f  the 

enzym e stud ied . Som e d ifferences, quan tita tive  d ifferences in particu lar, can  be caused  by 

age o f  the co lony  on the Petri d ish (i. e. by the re lative age o f  the cu ltu re) as a result o f  a 

d ifferen t g row th  rate. W hen testing  a large num ber o f  cu ltu res w ith a d ifferen t g row th  rate 

it is d ifficu lt to  investigate  the w hole stud ied  collection  during the identical g row th phase.

M ost p ronounced  dev ia tions w ere observed  w ith urease. In general how ever, the enzym e 

activ ity  is a h igh ly  stab le  m arker and can thus be used as a useful characteristic  feature o f  a 

species and  as an auxiliary  m arker for c lassifi-cation  o f  m ycelial cu ltu res o f 

B asid iom yco tina .
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The growth of soil micromycetes in the media containing herbicides 
Basagran, Labuctril 25 and Oxytril CM

O vlivn ěn í růstu  půdn ích  m ikrosk op ick ých  hub p řítom n ostí herb ic id ů  B asagran ,

L abu ctril 25  a O xytril C M

A lena  N ováková-Ř epová

T he changes o f  fungal g row th  in laborato ry  experim ents  (estim ation  o f  m ycelial b iom ass  and  colony 
d iam eter) w ere s tud ied  by cu ltiva tion  o f  10 specics o f  so il fungi on  m edia w ith  d ifferen t con cen tra tio n  o f  the 
herb ic ides B asagran , L abuctril 25 and  O xytril CM . The sub ject fung i responded  to increased  concen tra tions  o f 
herb ic ide  in d ifferen t w ays. C ladosporium  herbarum  (co lony d iam eter) and  P énic illium  ja n th in e llu m  (m ycelia l 
b iom ass) w ere the on ly  investigations to show  a s im ila r response to all the herb ic ides. P énic illium  ja n th in e llu m  
(m ycelia l b iom ass) w as the on ly  exam ple o f  a s ign ifican t s tim u la tion  o f  fungal grow th . C hanges in colony 
p igm en ta tion  and  spo ru la tion  w ere a lso  recorded.

Při labora to rn ím  pokusu  by ly  sledovány  zm ěny růstu 10 d ruhů m ik rom ycetů  při ku ltivaci v teku tém  
(s tanoven i b iom asy  m ycelia) a pevném  ž ivném  m édiu (m ěřen i prům ěru  kolonií) s různou koncen traci herb ic idů  
B asagran , L abuctril 25 a O xytril CM . S ledované d ruhy  m ikrom ycetů  reagovaly  na vzrůsta jíc í koncen traci 
herb ic idů  různě, pouze  C ladosporitum  herbarum  (p rům ěr ko lon ie) a P énic illium  ja n th in e llu m  (b iom asa m ycelia) 
reagovaly  s te jné  ke všem  herb ic idům . U  P. ja n th in e llu m  (b iom asa m ycelia) byla  zaznam enána  statisticky  
význam ná stim u lace  růstu m ycelia. V práci jso u  rovněž popsány  zm ěny v p igm entaci a spo ru laci ko lon ii na 
p evném  živném  m édiu.

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

Soil fungi are  an im portan t part o f  the soil m icroflo ra; they no t only  d ecom pose  o rganic  

m atter and con tribu te  to  the developm ent o f  soil hum us but also  they  d ecom pose  o rganic  

m aterials in troduced  by m an  such as o rganic  fertilizers and pesticides.

T he app lica tion  o f  herb ic ides has becom e an integral part o f  m o d em  agro techno logy  

(G rossbard  1976, S pu rrier 1990) and  the increasing am ounts, and long-term  persistence , o f  

these substances causes changes in the com position  o f  the soil m icroflora  and  soil chem ical 

p rocesses (G rossbard  1976).

T he soil m icroflora  can be suppressed  by the p resence  o f  herb ic ides, com plete ly  

inh ib ited  or stim ula ted  depend ing  on the chem ical com position  o f  the herb ic ide  or the 

physical and chem ical cond itions o f  the soil env ironm ent o r the concen tra tion  o f  the 

herb ic ide  used  (G rossbard  1976, M alkom es 1988). T he in terac tion  o f  herb ic ides and 

certa in  groups o f  soil m icro flo ra  is now  im portan t in con tem porary  soil m icrob io logy .

T he fo llow ing  is a report o f a study  o f  the grow th o f  ten species o f  soil fungi cu ltiva ted  

in liqu id  and on  so lid  m edia con ta in ing  increasing  concen tra tion  o f  the herb ic ides 

B asagran , L abuctril 25 and O xytril CM . T h is study is subsequen t to  p rev ious paper 

(Ř epová 1984) study ing  the effect o f  herb ic ides app lica tion  on m icrom ycetes popu la tion  o f 

sp ruce forest soil.



M a t e r i a !  a n d  m e t h o d s  
T he fungi

T he fo llow ing  s tra in s o f  m icroscop ic  fungi iso la ted  from  an  app le  o rchard  soil that had  not received  any 
h erb ic ide , w ere u sed  in the experim ent: P enicillium  chrysogenum  T hom ., P. ja n th in e llu m  B iourge, A sp erg illu s  
fu m ig a tu s  F res., C lioc lad ium  roseum  B ain ier, M yrothec ium  roridum  T ode ex S teudel, C ladosporium  herbarum  
(Pers.) L ink  ex  G ray , P aecilom yces lilac inus  (T hom ) Sam son, A bsid ia  cylindrospora  H agem , Z ygorhynchus  
m oelleri V uill. and  Trichoderm a viride  Pers. ex  G ray.

H erb icides
Tliree herb ic ides  w ere used: B asagran  (active com ponent ben tazone), L abuctril 25 (active  com ponen t 

brom oxyn il) and  O xytril C M  (active com ponent brom oxynil and ioxynil). These herb ic ides are com m only  used  
in ag ricu ltu re  fo r destroy ing  d ico ty ledonous w eeds in cereal crops, hi this experim ent the herb ic ides w ere used  in 
concen tra tion  o f  48 , 96 , 144, 192 and  240  ppm .

M e t h o d s  o f  e s t i m a t i n g  f u n g a l  g r o w t h
M easu rem en ts o f  co lony d iam eter 

Three rep lica te  90  |im  Petri d ishes con ta in ing  25 ml o f S a b o u ra u d s  agar (B ooth  1971) w ith  1 ml o f  each  
herb ic ide  so lu tion , w ere cen tra lly  inoculated . T he p la tes w ere incubated  at room  tem peratu re  fo r seven  days, and 
fungal grow th  w as dete rm ined  by m easuring  the co lony  diam eter. C hanges in  the m orphology , spo ru la tion  and  
p igm en ta tion  w ere also  recorded.

E stim ation  o f m ycelial biom ass 
Fifty  ml o f  liqu id  S abouraud  s m edium  w ere d ispensed  in to  100 ml flasks. T he  con tro l w as 3 flasks 

con ta in ing  on ly  liqu id  m edium  and  spore  suspension . In to  tliree flasks fo r each  herb icide 1ml o f  spore  suspension  
and  1 ml o f  each  herb ic ide  concen tra tion  w ere added  aseptically . A fter seven  days o f  incubation  at room  
tem peratu re  the fungal m ycelium  w as co llected  by  filtra tion  o f the cu ltu re  m edium , w ashing  w ith d istilled  w ater, 
d ry ing  at 105‘C fo r five  hours, and  than  w eighing.

Statistical analysis  o f  the results 
A one-w ay  analysis  o f  the variance at 5%  sign ificance  w as em ployed  for a s tatistical analysis  o f  the results.

R e s u l t s  

M easurem ent o f  co lony  d iam eter 

T he fungi responded  in d iffering  w ays: inh ib ition  and stim ula tion , but in som e cases no 

change o f  fungal g row th  w ere found  w ith increasing  herb ic ide  concen tra tions. From  T able  

1 it is ev iden t that only  one species, C ladosporium  herbarum , reacted  sim ilarly  to  all 

herb icides, i.e. a gradual decrease  in co lony  grow th. S tim ulation  o f  co lony  grow th w as 

reco rded  by P enicillium  chrysogenum  (144 and 192 ppm  o f  B asagran  and 240  ppm  o f  

O xytril C M ) and by A sp erg illu s  fu m ig a tu s  (48, 96, 192 and 240  ppm  o f  B asagran , 48 and 

96 ppm  o f  O xytril C  and L abuctril 25). A lm ost no effect on co lony  g row th  w as found  w ith 

Trichoderm a viride  and  Z ygorhynchus m oelleri and the herb ic ides B asagran  and  L abuctril 

25 - see T ab ic  1. T he s ign ifican t d ifferences betw een  fungal g row th  w ith  and w ithout 

h erb ic ide  w ere  a lso  recorded.

Som e d iffe rences in g row th  hab it, p igm entation  and spo ru la tion  w ere a lso  found. 

Trichoderm a viride  g row ing  on m edium  con tain ing  144 and 240  ppm  o f  L abuctril 25 and 

240  ppm  o f  O xytril C M  p roduced  a yellow  pigm ent on the reverse o f  the co lony  w hich 

d iffused  in to  the su rround ing  agar. Y ellow -orange p igm en ta tion  w as found  w ith  P. 

ja n th in e llu m  at 144 ppm  o f  L abuctril 25 and  an in tense orange p igm en ta tion  at 240  ppm  o f
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the sam e herb icide. C onverse ly , less p igm enta tion  w as found  w ith C ladosporium  herbarum  

at 144, 192 and  240  ppm  o f  L abuctril 25. Increasing  sporu la tion  w as no ted  at 144 ppm  o f  

L abuctril 25 in both  P. ja n th in e llu m  and A sp erg illu s  fu m ig a tu s.

E stim ation  o f  m ycelial b iom ass

T he m ajority  o f  the fungi show ed  d iffering  responses to  d ifferen t herb ic ides w ith the 

excep tion  o f  P. ja n th in e llu m  w hich responded  w ith increasing  g row th  w ith all three 

herb icides. M ost d ifferences in g row th  w ere statistica lly  sign ifican t w hen com pared  to  that 

o f the contro l (see T ab le  2).

D i s c u s s i o n

C olony  d iam eter show ed  d iffering  responses by the fungi to increasing  concen tra tions 

o f  the herb ic ides but genera lly  increasing  suppression  w as noted . O nly  C. herbarum  

responded  in a consisten t w ay to all three herbicides. T he overall resu lts  are s im ila r to 

those o f  W ilk inson  et L ucas (1969) w hen they stud ied  five herb ic ides. G u illem at et al. 

v (1960) reported  supp ression  o f  fungal grow th. T hey  ind ica ted  that h a lf  o f  the fungi had

ceased  to  g row  in a m edium  w ith 1.5 % sim azine  added. Pantos ct al. (1962) cou ld  detec t 

no sign ifican t effec t on the g row th o f  fungi on so lid  or in liqu id  m edia w ith sim azine  or 

a traz ine  added; none o f  the fungi show ed  any sign ifican t inh ib ition  or stim ula tion . 

S te inb renner et al. (1960) in K aiser et al. (1970) reported  tw o responses w hen study ing  

m ycelial g row th  on m altose  agar w ith  increasing  sim azine  concen tra tion . F irstly , a 

suppression  o f  m ycelia l g row th in all herb ic ide  concen tra tions (e.g. Z ygorhynchus,

R hizopus, A lternaria , Trichoderm a, and S tem phylium )  and second ly  g row th  stim ula tion  

(e.g. F usarium ). R udakov  et S p iridonov  (1979) d iv ided  fungi into th ree groups: 1. Fungi 

w hich w ere supp ressed  at all herb ic ide  concen tra tions, 2. fungal g row th  only  suppressed  at 

h igher concen tra tions o f  herb ic ides and 3. good fungal g row th  at m idd le herb ic ide  

concen tra tions and  supp ression  at low  concen tra tions. T h is c lassifica tion  appears  to be 

defic ien t as it does no t consider the case o f  g row th stim ula tion  by herb ic ides as repo rted  by 

G rossbard  (1976), w ho  found  that herb ic ides w ere particu larly  stim u la to ry  w hen they  w ere 

the source  o f  carbon  and  n itrogen.

It is a lso  necessary  to  consider that pH and the com position  o f the m edium  will affect 

the activ ity  o f a herb ic ide  as dem onstra ted  by B alická (1969) in G rossbard  (1976) w here 

low er pH values w ere found to be m ore toxic in m ost herb icides.

V alášková (1968) and W ilk inson  et Lucas (1969) reported  that herb ic ides can inh ib it or 

stim ula te  spore p roduction . M an turovskaya (1970) described  the re tardation  o f  the 

beg inn ing  o f  spore p roduction , w hilst a good m ycelial g row th con tinued , in the p resence  o f 

herb ic ides in the g row th  m edium .

In th is study  tw o fungi show ed changes in sporu la tion  - P. ja n th in e llu m  and A. fu m i

ga tus, in both cases spore  production  w as stim ulated . T. viride  and  P. ja n th in e llu m  show ed

  I
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a sign ifican t p igm en ta tion  o f  the co lony  reverse  w hereas C. herbarum  show ed  reduced  

p igm enta tion . W ilk inson  et L ucas (1969) also  reported  a reduction  in co lony  

p igm en ta tion .

T he fungal b iom ass in liqu id  m edia w ere reduced  in m ost cases w ith the excep tion  o f P. 

ja n th in e llu m  w hich  show ed  a sign ifican t increase w ith all herb icide concentrations.

S ikka et al. (1965) in K aiser et al. (1970) recorded  the stim ulation  o f  m ycelial g row th o f 

com m on soil fungi in the presence o f  triazine herb ic ides in liquid  nu trien t m edium  even  

w hen  no t lim ited  for nutrients. B akalivanov  (1972) described  both increased and decreased  

g row th  o f  m ycelium  in liquid  m edia w ith herb icides. T h is au tho r recorded  sign ifican t 

stim u la tion  o f  the grow th o f  A sp erg illu s  n iger  and A. tam arii in a m edium  w ith 

p rom etryne , but inh ib ition  o f  A. tam arii in a m edium  w ith d iko tex . A bdel-Fattah  ct al.

(1983) found  suppression  o f  A lternaría  a lterna ta  g row th at 78, 313 and 626  ppm  o f 

a traz ine  w hilst Trichoderm a viride, G lioclad ium  roseum , M yrothecium  verrucaria  and 

C unningham ella  ech inu la ta  w ere suppressed  at the m iddle and upper concen tra tions and 

P enicillium  verm icu la tum  w as suppressed  at h ighes t concen tra tions only.

G rossbard  (1976) states that m icroscopic  fungi are m ore sensitive to a considerab le  

num ber o f hcrb ic ides than  are bacteria. S im ilarly  fungi appear to be m ore to leran t o f  \

herb ic ides in pure cu ltu re  than in the soil env ironm ent. R udakov ct S p iridonov  (1979) 

found, for exam ple, that the sam e herb ic ide  concen tra tion  w hich evoked  only a slight 

fungal inh ib ition  in laboratory  cond itions, suppressed  the grow th o f  a w hole popu la tion  o f 

fungi in a soil env ironm ent. T hese au thors suppose that herb ic ides do not act on the fungi 

directly  but change the w hole re la tionsh ip  o f  the m ycocenose.

M icroscopic  fungi also  partic ipa te  in the processes o f detox ica tion  and degradation  of 

herb ic ides (H su et C apm er 1979, C hahal et al. 1977, T w eedy et al. 1970), by using  them  as 

a source o f  ca rbon  and n itrogen  (K aufm an et al. 1963, K aufm an 1970). It w ould  seem  that 

soil m icroscop ic  fungi are an essen tial part o f  the soil m icroflo ra  and partic ipate  in  the 

breakdow n o f  hcrb ic ides in the soil env ironm ent.
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T a b l e  1 —  G r o w t h  r a t e s  o f  f u n g i  o n  s o l id  n u t r i e n t  m e d i u m  c o n t a i n i n g  
h e r b i c i d e s  ( V a l u e s  w e r e  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t h e  c o n t r o l ) .  A s t e r i s k s  
i n d i c a t e  s t a t i s t i c a l  c o n c l u s i v e  r e s u l t s  o n  t h e  s i g n i f i c a n t  l e v e l  a  =  0 .0 5 ( * ) ,  
a  =  0 .0 1 ( * * )  a n d  a  =  0 .0 0 1 ( * * * ) .

C o n c e n tr a t io n  o f  B a s a g ra n  (p p m )
j S p cc ies______________________ j 0 1 48 1 96  . 144 1 192 240 I

A b s id ia  cylin d ro sp o ra  100 S5.5 90 .3  9 3 .0  9G.7 S o .9
P é n ic i l l iu m  ja n th in e l lu m  100 79 .9  100.0  9 1 .0  S7 .3  91 .0
M y r o th e c iu m  r o r id u m  100 98 .3  101.7 93 .0  91 .2  90.4
Z y g o r h y n c h u s  m o e lle r i  100 94 .4  100.0  100.0  100.0  100.0
T r ic h o d erm a  v ir id e  100 100.0  100.0  100.0  100.0  100.0  j
C la d o sp o r iu m  h e rb a ru m  100 91 .4  85.1 91 .0  8G.G 82.1
P é n ic i l l iu m  c h ry s o g e n u m  100 102.9 90 .5  112.4 10S.2 100.0  !
P a c c ilo m y cc s  lila c in u s  100 SC.5 9 2 .S 91 .0  SO.7 100.0  j ** j
G lio c la d iu m  ro se u m  100 9 0 .S 9 5 .7  91 .4  9 2 .5  93 .5  i

j A sp erg illu s  fu m ig a tu s   100 102.0  10G.G 100.0  107.1 102.0 j j

C o n c e n tr a t io n  o f O x y tr i l  C M  (p p m )
i S p ec ics___________________________ 0 4S 9G 144 192 240  |
I A b s id ia  cylin d ro sp o ra  100 80 .5  74-.4 73 .0  71 .4  57 .0  *** i
• P é n ic i l l iu m  ja n th in e l lu m  100 85 .0  S I .3 7S.7 7S.7 i SS.7
I M y r o th e c iu m  r o r id u m  100 91 .2  80 .7  75 .4  G4.9 GS.4 *** j
j Z y g o r h y n c h u s  m o e lle r i  100 9G.3 85 .2  S4.1 75 .9  74 .8  I *** j
I T r ic h o d erm a  v ir id e  100 100.0 9S .9 SG.7 j S4.4 j 98 .5  *** I
j C la d o sp o r iu m  h e rb a ru m  100 9 7 .S ! S5.1 S 3 .G S2.1 J 7 7 .G

P é n ic i l l iu m  c h ry s o g e n u m  100 S3.5 9S.S 100.0  95 .9  I 107.S
P a c c ilo m y cc s  lila c in u s  100 74 .9  70 .4  79 .4  73 .0  70.4 j ***
G lio c la d iu m  ro se u m  100 i 77.9 SG.O 73.1 74 .2  73.1 j * !
A sp e rg il lu s  fu m ig a tu s  100 j 104.1 104.1 9 1 .S 91 .8  92.S  | ** j

C o n c e n tr a t io n  o f  L a b u c tr i l  25 (p p m )
S pccios______________________  0 4S 9G 144 192 | 240 I
A b s id ia  cylin d ro sp o ra  100 8G.7 7 7 .S G5.0 G9.2 i G2.S *** ;
P é n ic i l l iu m  ja n th in e l lu m  100 SG.l 94 .7  79 .9  S I .3 7S.7
M y r o th e c iu m  ro r id u m  100 100.0  S9.4 9 4 .7  82 .4  S9.4 * j
Z y g o r h y n c h u s  m o e lle r i  100 100.0 100.0  S5.9 100.0 GO.O ** j
T r ic h o d erm a  v ir id e  100 100.0  100.0 100.0  100.0  71 .4  **
C la d o sp o r iu m  h e rb a ru m  100 S2.1 85.1 79.1 52 .3  5 0 .7  ***
P é n ic i l l iu m  c h ry s o g e n u m  100 97 .5  97 .5  82 .3  8 7 .G GS.7 **
P a c c ilo m y cc s  lila c in u s  100 SG.5 SS.3 80 .7  G1.9 GS.G ***
G lio c la d iu m  ro se u m  100 SO.G 88 .2  73.1 74 .7  8 1 .G
A sp e rg il lu s  fu m ig a tu s  100 102.0  110.2  S2.G G2.2 55.1 ** |
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T a b l e  2 —  M y c e l i a l  g r o w t h  in  l i q u id  n u t r i e n t  m e d i u m  c o n t a i n i n g  h e r 
b i c i d e s  ( V a l u e s  w e r e  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t h e  c o n t r o l ) .  A s t e r i s k s  
i n d i c a t e  s t a t i s t i c a l  c o n c l u s i v e  r e s u l t s  o n  t h e  s i g n i f i c a n t  l e v e l  a  .= 0 .0 5 (* ) ,

=  0 .0 1 ( * * )  a n d  a  =  0 .0 0 1 ( * * * ) .

C o n c e n tr a t io n  o f B a s a g ra n  (p p m )
i S pi-c im ______________________   0_________ -IS 9G  144   192  2-i() j
j A b s id ia  c y lin d ro sp o ra  1U0 9 5 .S S9.G S7.5  77.1 S I .2
i P é n ic i l l iu m  ja n th in e l lu m  100 544 .4  533 .3  4 2 2 .2  377 .7  411.1  *** j

M y r o th e c iu m  r o r id u m  100 87 .5  9 0 .G G5.G G2.5 GS.7
Z y g o r h y n c h u s  m o e lle r i  100 100.0  8 5 .7  9 5 .2  123.S 114.2
T r ic h o d e r m a  v ir id e  100 9 1 .G 8 7 .5  9 1 .G 87 .5  83 .3  I * j
C la d o sp o r iu m  h e rb a ru m  100 107.7  5 7 .7  8 0 .7  8 4 .G SS.5 I ***
P é n ic i l l iu m  c h ry s o g e n m n  100 75 .5  5 3 .3  4S .9  35 .5  33 .3  ; * + *
P a c c ilo m y c e s  lila c in u s  100 81.1 GG.O G9.2 101.9  SS.7 j **
G lio c la d iu m  ro se u m  100 71.4 8 5 .7  8 5 .7  71 .4  85 .7  I ** j

j A sp e rg il lu s  fu m ig a tu s   100 SO.O 47 .5  GO.O G7.5 | GO.O | ** i

C o n c e n tr a t io n  o f  O x y tr i l  C X T Jp p n i)
S p cc ie s______________________  0 48 9G 144 192 240  j
A b s id ia  cy lin d ro sp o ra  100 GG.G 5 4 .2  GS.7 GO.4 2 0 .S *

j P é n ic i l l iu m  ja n th in e l lu m  100 4GG.G 444 .4  355 .5  3 7 7 .7  3GG.G ***
I M y r o th e c iu m  r o r id u m  100 4 3 .7  28 .8  50 .0  4 0 .G 34.4  ***
| Z y g o r h y n c h u s  m o e lle r i  100 104.S 100 .0  100.0  SO.9 SO.9
1 T r ic h o d e r m a  v ir id e  100 S7.5 GG.G 83 .3  79 .2  70 .8  * I
j C la d o sp o r iu m  h e rb a ru m  100 G5.4 57 .7  53 .8  50 .0  4G.1 ***
| P é n ic i l l iu m  c h ry s o g e n u m  100 5G.7 53 .3  44 .4  44 .4  55 .5  ***
j P a c c ilo m y c e s  lila c in u s  100 45 .3  32.1 45 .3  I S .7 2 2 .G i ***
I G lio c la d iu m  ro se u m  100 114.3  S5.7 7S.G 7S.G S5.7 ;
| A sp e rg il lu s  fu m ig a tu s _________ UX)_______87.5______ 77.5______ G5.0 57 .5  GO.O [ *** |

C o n c e n tr a t io n  o f  L a b u c tr i l  25 (p p m )
S p ec ies______________________  0 1 4S 1 9G 144 192 240 I

j A b s id ia  cy lin d ro sp o ra  100 81 .2  5S .3  5S .3  4 3 .7  33 .3  *** |
| P é n ic i l l iu m  ja n th in e l lu m  100 433 .3  3SS.S 3GG.G 300 .0  2GG.G + I

M y r o th e c iu m  r o r id u m  100 75 .0  50 .0  4 3 .7  2S.1 IS .7 *** j
Z y g o r h y n c h u s  m o e lle r i  100 123 .S G1.9 57.1 90 .5  SO.9 ** j
T r ic h o d e r m a  v ir id e  100 9 1 .G 79 .2  79 .2  70 .8  75 .0  ** I
C la d o sp o r iu m  h e rb a r u m  100 80 .7  G9.2 G9.2 5 7 .7  50 .0  *** *
P é n ic i l l iu m  c h ry s o g e n u m  100 91.1 GO.O G4.4 SO.O G4.4 * j
P a c c ilo m y ce s  lila c in u s  100 5 8 .5  3 9 .G 45 .3  37 .3  3 9 .G *** j
G lio c la d iu m  ro se u m  100 71 .4  7 8 .G 71.4 71 .4  71.4
A sp e rg il lu s  fu m ig a tu s   100 G7.5 G7.5 G2.5 57 .5  GO.O * * *  j
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C o n c l u s i o n s

R esponses o f  fungi to  increased  concen tra tions o f  herb ic ides in nu trien t m edium  w ere 

found to d iffer no t only  betw een  the species bu t a lso  betw een  hcrb ic ides. O nly 

C ladosporium  herbarum  (colony  d iam eter) and P enicillium  ja n th in e llu m  (m ycelial 

b iom ass) show ed  a consisten t response. A  sign ifican t stim u la tion  o f  fungal g row th  w as 

recorded  in one case: m ycelial b iom ass o f  P enicillium  ja n th in e llu m . In som e cases changes 

o f  p igm en ta tion , sporu la tion  and g row th  hab it in fungal co lon ies on  m edium  w ith herb ic ide  

w ere  found.

A c k n o w l e d g e m e n t s  
T he au tho r is indebted  to D r. A lan Feest (U niversity  o f B risto l) fo r h is valuab le  com m en ts and  fo r the 

correc tion  o f  the E nglish  text.
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The ecological role of mycorrhizal symbiosis and the origin o f the land 
plants

E k olog ick á  ú loha m yk orh izn i sym b iózy  a původ su ch ozem sk ých  rostlin  fí

M ilan G ryndler

P hosphorus p lay s  essen tia l role in regulation  anil physio logy o f  recent endom ycorrh izas ind icating  possib le  
evo lu tionary  m echan ism , invo lved  in o rig in  o f  sym biosis, based  on im proved  phosphorus supply  o f  first land  |
p lants. A n evo lu tionary  scenario  o f  the o rig in  o f  the endom ycorrhizal sym biosis  (G lom ales, Z ygom ycetes) is 
constructed . P hosphorus w as availab le  in coastal anox ious sed im ents o f  D evonian  and  Silurian  w ater reservoirs.
T hen the p lan ts  rad ia ting  to  land lacked an effective  m echanism  for phospho rus accum ulation  in the ox idative  
env ironm ent. The cooperation  betw een p lants and  fungal m icroorgan ism s w ould  have resolved  th is  problem .
P artners  then  d eveloped  regu lato ry  m echan ism s balancing  the nu tritional re la tionsh ip  betw een  them  and  fo rm ed  
the in tegra ting  struc tu res (a rbuscu les), responsib le  fo r m ass and  s ignals  in terchange.

F osfo r hraje dů ležitou  úlohu v regu lačn ích  vazbách a ve fyzio logii recen tn ich  m ykorh iz, čím ž je  naznačena 5
i m ožnost ex istence evo lučn ího  m echan ism u, zúčastněného  při vzniku sym biózy , jen ž  byl založen  na z lepšené 
výživě p rvn ích  su chozem ských  rostlin  fosforem . Byl pro to  form ulován evoluční scénář vzniku endom ykorh izn í 
sym biózy  (G lom ales, Z ygom ycetes). V bezkyslíka tých  pobřežn ích  sed im entech  devonských  a s ilu rských  vod byl 
dosta tek  p ro  rostliny  d o stupného  fosfon i. P ro to  rostliny , které p ron ika ly  na souš, postrádaly  efektivní 
m echan ism us, k terým  by m ohly  akum ulovat fo sfo r v ox idativníin  p rostředí. T en to  p roblém  m ohl být řešen  
kooperací rostlin  s houbovým i m ikroorgan ism y. Partneři pak  rozvinuli regu lačn í m echan ism us, který vyvažoval 
je jich  výživu a vytvořili in tegru jíc í struk tu ry  (arbusku ly), zabezpečující vým ěnu hm oty  a signálů  m ezi nim i.

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

A rbuscu lar m ycorrh izal sym b iosis is form ed in root tissues o f  m any plan t taxa. K now n 

arbuscu lar m ycorrh izal fungi are m em bers o f  the heterogen ic  o rder, G lom ales  (M orton  and 

B enny 1990). T he im m ense phy logenetical age o f this m ysterious g roup  and its occurrence 

in fossilized  p reh isto rical p lan t root tissues (com piled  by P irozynsk i and D alpe 1989) o ffer 

the exp lana tion  o f  the land p lan ts orig in  as a result o f  sym biosis betw een  plan t and fungus 

(P irozynsk i and  M alloch  1975, P irozynsk i 1981).

T he vascu lariza tion  o f  p lan t o rgan ism  w as probably  one o f the m ajor adap tive  factors 

enab ling  their rad ia tion  on to  dry  land. T he first vascu lar p lan ts appeared  in the fossil record  ^

in late S ilu rian  (O brhel 1962). P irozynski and M alloch (1975) in terpre t the phy logenetica l 

age o f  the first vascu lar land p lants to be approx. 400 m illions years. T hey  assum ed  that 

these p lan ts w ere p robab ly  liv ing  in sym biosis w ith fungi. W e could  specu la te  about 

w hether sym b iosis  w as the m ost im portant factor enabling  the developm ent o f  the land 

p lan ts o r the o rig in  w as ’’fungus in d ep en d en t”  and only  facilita ted  by sym biosis. A nother 

essential question  is: w hat possib le  m echanism  favoured the sym bio tic  coex is tence  o f  both  

o rgan ism s during  the ir transfo rm ation  to  dry land inhabitants. T h is w ill be the topic o f  this 

article.

    —
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I I .  S c e n a r i o
M orton  (1990) p resum es: ” VA  m ycorrh izal sym biosis  arose  from  con tact betw een  host and  fungus  that w as 

not m aladap tive  to  either. C lonal reproduction  in bo th  partners  insured  fa ithfu l rep lica tion  and  fixa tion  o f 
favorab le  gene com bina tions. . . . G enetic  change in c lonal geno types  are d irec ted  by  selec tion  p ressu res 
op tim iz ing  fitness o f  bo th  pa rtne rs , an d  th is  is expressed  in m ycorrh izal p h en o ty p es .”  I shou ld  like to deal w ith 
th is  idea from  the eco log ica l po in t o f  view . T he o rig in  o f  the  endom ycorrh iza l sym biosis  o f  p lan ts  w ith  
g lom alean  fung i shou ld  be exp la inab le  as  an  ecological adap tation  o f  b o th  o rgan ism s to  the  ch an g es  o f  
env ironm en ta l param eters  du ring  expansion  to dry land.

In the la test S ilu rian , an  ox ida tive  atm osphere  w as the m ost universal env ironm ent. Iron , m anganese  and 

som e o ther e lem ents w ere  co nverted  in to  the ir " m o d e m ”  ox id ized  form s (F e3 t). The a tm osphere  con ta in ed  h igh, 
slow ly  increasing  concen tra tion  o f  oxygen  titilizable by  liv ing  o rgan ism s (C loud and  G ibor 1970). R elatively  
advanced  p lan ts  lived  in coasta l w aters o f  Silurian  seas. T hey  p roduced , like recen t p lan ts , o rgan ic  litter, fo rm ing  
a s tou t layer o f  a nox ious sed im ent.

The p lan ts , becom ing  vascu larized , rad ia ted  to the land. P rog ression  on  land  w as re ta rded  by lack  o f 
adap tations to env ironm ent, e. g. by unsuffic ien t ab ility  to abso rb  som e nu trien ts  in the fo rm  o f  ox id ized  
m inerals. A  typical exam ple  o f  such  nu trien t is phosphorus. T he sed im en ts, fo rm ed  in ox ida tive  aquatic  
ecosystem s, act as phosphorus  trap  due to the sed im enta tion  o f  particu la te , dead  o rgan ic  m atte r w hich  is 

! m inera lized  in the sed im en t and  to the p rec ip ita tion  o f  m etallic  phosphates. In anaerob ic  o rgan ic  detritus-
con ta in ing  sed im en ts, phosphates  arc reduced , releasing  so lub le  o rthophosphate  (F enchel and  B lackburn  1979, 

i P ierrou 1976), availab le  to  p lan ts . T hen p lan ts , g row ing in anox ious sw am p  layer, d id  not need  to d evelop  (or
j lost ?) adap tations enab ling  abso rp tion  o f  poorly  so lub le  phosphate  w hat w as a serious barrie r to  expansion  to

te rrestrica l areas.
That p rob lem  cou ld  have been reso lved  by cooperation  o f  p lan ts  w ith  aerob ic  o rgan ism s o f  upper, aerob ic  

layer o f  w ater reservo irs . Phosphate  w as p resen t there  in very low  concen tra tion  and  then  these  o rgan ism s had  to 
have e ffec tive  absorp tion  m echanism . T hese o rgan ism s w ere p robab ly  coenocy tic , m icroscop ica l au to trophs. On 
becom ing  to  sym bio tic  they  had  lost the pho tosyn the tic  apparam s and  adap ted  the ir energy m etabo lism  to  u tilize  
com pounds p roduced  by p lants.

T he  h y po the tical cooperation  o f the first land p lan ts  taxa w ith  possib le  sym bio tic  m icroo rgan ism s w ou ld  have 
resu lted  in the state, in w hich  phosphate  w as absorbed  in su ffic ien t am ount by the m icroorgan ism  and transpo rted  
and  d istribu ted  in  the  p lan ts  w ith  vascu la r system .

B oth  partners  then  d eveloped  adap tations, supporting  the to tal b iom ass p roduction  and  p lan t rh izom es 
receptiv ity  (b iochem ical adap tations  to  in fection) including the life-cycle  con tro l m echan ism  o f fungal sym bion t 
ancesto r (necessary  fo r succsessfu l regu la tion  o f developm ent o f fungal partner in sym biosis). Such state o f 
coex istence  rep resen ted  serious  success in expansion  ability  o f  bo th  p artners, w hen  com pared  w ith the ir in itial 
features. T hese changes resu lted , being  conserved , in to  the developm ent o f m odem  endom ycorrh iza l sym biosis  
o f  a rbuscu la r type.

I I I .  T h e  c o i n c i d e n c e  o f  t h e  p o s t u l a t e d  a s s u m p t i o n s  

w i t h  t h e  r e c e n t  k n o w l e d g e

T he coenocy tic  sym b ion ts are w idespread  in vascu lar p lan ts (N ew m ann  and R eddell 

Š 1987). It supports the idea o f  endom ycorrh izal sym b iosis o f  a rbuscu la r type  as a com m on

and  ancien t phenom ena. B ecause fungi fo rm ing  o ther k inds o f  en dom ycorrh izas  and 

ec tom yco rrh izas (e. g. ascom ycetes and basid iom ycetes) appeared  later than coenocy tic  

endosym bion ts cu rren tly  c lassified  in Z ygom ycetes  (deduced  from  C avalicr-S m ith  1986 

and P irozynsk i 1981), they  w ill not be considered  further.

|  T he fo rm ula tion  o f  above m en tioned  scenario  w as insp irated  by tw o re levan t facts: (i)

p hosphate  availab ility  strong ly  depends on the absence  o f  oxygen  in the en v ironm en t 

(P ierrou  1976, S tum m  1973), and (ii) phosphorus m etabo lism  p lays a key regu la to ry  ro le 

in m odem  arbuscu lar m ycorrh izas (E lias and Safir 1987, G ian inazzi-P earson  et al. 1989).

T he p resum ption  o f  effec tive  phosphate  absorp tion , m ediated  by the presence  o f  sym bio tic
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m icroorgan ism s is suppo rted  by in teractions observed  in recent arbuscu lar m ycorrh izal 

sym biosis. M ycorrh izal fungi enhance abso rp tion  o f less so lub le  form s o f  phosphorus 

(M urdoch , Jackobs and  G erdem ann 1967) and im prove exp lo ita tion  o f  availab le  

phosphorus in soil (G ian inazzi-P carson  et al. 1981).

T he fungus ancesto r is postu la ted  to have been adap ted  to  aerob ic  environm ent. R ecent 

arbuscu la r m ycorrh izal fungi also  arc aerobes, sensitive  to  decreased  oxygen  |

concen tra tions in soil (S a if 1981, 1983). Spore germ ination  is strong ly  depressed  at low 

oxygen  concen tra tion , o r at e leva ted  levels o f  carbon d iox ide w hich is a com m on p roduct 

o f anaerob ic  b iochem ical p rocesses (L eT acon , Sk inner and M osse 1983). In norm ally  

aera ted  soil, the anaerob iosis  occurs only  in very lim ited  area o f  roo t tip  and  elongation  

zone (F ischer, F lessa and  S challer 1989). The anaerob iosis is p resum ed to occur 

particu larly  in flooded, unacratcd  so ils. U nder such cond itions, the popu la tion  o f  infective 

p ropagu les o f  a rbuscu la r fungi is generally  depressed  (Ilaq et. al. 1987). A nalogous resu lts 

w ere ob ta ined  by L odge (1989), w ith  ectendom ycorrh izal p lants. T hese observations 

support p resum ption  o f  non-m ycorrh iza l sta tus o f  w ater inhab iting  p lants, includ ing  land g

plan t ancestors.

T he m ycorrh izal in fection  p rocess in the root is non-destructive , cu lm inating  in the final 

e lim ination  o f  fungal s truc tu res (arbuscu les) from  host p lan t cells (T oth  and M iller 1984).

It suggest that the p lan t can  rccogn ize  the fungal partner and that it is ab le  to  regu late  the 

p rocess o f  in fec tion  (K oide and  Li 1990). T he fungal partner is stric tly  dependen t on  the 

host. A ttem pts to  cu ltiva te  arbuscu lar m ycorrhizal fungi axen ica lly  w ere generally  

unsuccessfu l even  though  the fungi p robab ly  possess active com ponen ts o f  energetical 

m etabo lism  (M acdonald  and  L ew is 1978, B eilby  and K idby 1982).

IV . P o s s i b l e  c e l l  c y c l e  r e g u l a t o r y  m e c h a n i s m  

i n  g l o m a l e a n  f u n g i

A ccord ing  to the scenario , the expand ing  com m unities o f  land p lan ts u tilized  phosphate  

affo rded  by the co -expand ing  sym b io tic  m icroorgan ism s, ancesto rs o f  arbuscu lar fungi. W e 

could  p resum e th ree  paralle l p rocesses evo lv ing  u nder se lec tion  p ressu re  o f  new ly 

co lon ized  ecosystem : (i) both  partners in sym biosis developed  the anatom ical in teg ra tion  

structu res (responsib le  for phosphate  flux into p lant organ ism ). T hat fact p robably  enab led  

also  (ii) the deve lopm en t o f  m echanism  for effic ien t exchange o f  carbon- and energy-rich  

com pounds betw een  p lan t and  fungus. T he th ird  p rocess is the m ost im portan t for the 

understand ing  o f  re la tionsh ip s betw een  both  sym bionts: (iii) the  evo lu tion  o f  regu latory  

m echan ism s in sym biosis.

In v itro , the m ycelium  o f  recent VA m ycorrhizal fungi in the p resym bio tic  state 

(= germ  tubes w ith o u t con tac t w ith  liv ing  root) does no t show  nuclear d iv ision  and  D N A

95

I  ......
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syn thesis (B u rgg raaf and  B eringer 1989). The inh ib ited  cell cycle is p robab le  exp lana tion , 

o rgan ism  ” is w a itin g ”  for a p lan t signal. W e can in terpre t it to be the result o f  the 

regu la to ry  m echan ism  function , p reven ting  the sap ro troph ic  g row th  o f  the fungus in the 

absence  o f  plant. T he ecolog ical and evo lu tionary  im portance  o f  th is is ev ident. 

M icroorgan ism , regu larly  supp lied  w ith carbon  and energy  via specia lized  o rgans in host 

tissue, cannot successfu lly  com pete  w ith sap ro troph ic  m icroorgan ism s in the soil: the 

regu la to ry  m echan ism  defect causes the im m ediate  e lim ination  o f  d efec tive  ind iv idual. W e 

p resum e that such an im portant regulatory  m echanism  w ould  be h igh ly  conserved .

V. R u s t  f u n g i  - a n  a n a l o g y  i n  c c l l  c y c l e  r e g u l a t o r y

m e c h a n i s m ?

It fo llow s tha t the sap ro troph ic  grow th o f  the g lom alean  fungus could  be observed  only 

! w hen  com petition  for energy  and  carbon  is e lim inated  for su ffic ien t tim e (to cum ulate  cell

cycle  regu la to ry  m echan ism  defective ind iv iduals). In the case o f  m ycorrh izal fungi o f 

arbuscu lar type no in fo rm ation  w as accum ulated  in this field  (V ery  rarely  is reported  the 

axenic cu ltiva tion  o f  a rbuscu la r m ycorrhizal fungus - B arrett 1947, Janardhanan , G upta 

and H usain  1990 - but such resu lts are no t reproducib le). B ut there are very in teresting  

reports about axen ic  cu ltu res o f  o ther ob liga te  b io trophs, the rust fungi ( U red ina les). In 

general, it is not possib le  to  m ain tain  the m ycelium  o f  rust fungi in serial cu ltu re . But w hen 

m assive inocu lum  o f u red iospores o f  P uccin ia  g ra m in is  w as incubated  on a proper 

m edium , the g row th  o f  several fungal co lon ics w as observed  after a long period  o f 

incubation  (M aclean  1982). T he m ycelium  in these co lon ies w as subcu ltu rab le , un inuclear 

(in con trast to  the norm al, d icaryotic  cond ition ) and p robably  genetically  d is tinc t from  the 

parent fungus. W e could  presum e the ex istence o f  som e defect in the m echanism  o f cell 

cycle  regulation .

T he m echan ism s o f  cell cycle  regu lation  in eucaryo tes consist o f  period ical ac tiva tion  o f 

expression  o f  d ifferen t regulatory  genes responsib le  for D NA  syn thesis  and o ther p rocesses 

connectcd  w ith cell p ro lifera tion  (Johnston 1990). The m echan ism s o f  ac tiva tion  of 

regulatory  genes in m ycorrh izal fungi o f arbuscu lar type is not yet know n. T hese  fungi, 

a lthough  being  phy logenetica lly  o lder and probably  better adap ted  to b io trophy  than the 

rust fungi, cou ld  dem onstra te  in axenic cond itions som e sim ilarity  to sap ro troph ic  form  o f 

rust fungi. T here  is the opportun ity  to destroy  p resum ed cell cyclc  regu la to ry  genes using 

m utagenesis in the env ironm ent lack ing  pressure o f  com petition  for the energy  and carbon 

w ith any o ther partner. It w ould  allow  us not only to m aintain  arbuscu lar fungi in axenic 

cu ltu re , but also  p resent a m ore com plex view  o f  sym biosis , invo lv ing  regu latory  

m cchan ism  o f  m ycorrh izal sym biosis o f arbuscu lar type.

C e s k a  m y k o l o c u ; 46 (1 - 2 )  1992
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V I .  C o n c l u s i o n  

In th is artic le  a specu la tive  scenario  o f  the evolu tion  o f arbuscu lar m ycorrhizal 
sym b iosis w as constructed  on the basis o f  facts derived  from  stud ies o f recent arbuscu lar 
m ycorrhiza. It aim s to  explain  the influence o f inv-ironmental factors in the orig in  and 
stab ility  o f  sym biosis. T he cooperation  betw een plants, lack ing  su ffic ien tly  effective 
phosphate  ab so rp tion  m echan ism  (radiating  from  phosphorus rich anoxic w ater ecosystem s 
to land) and  m icroorgan ism s inhab iting  ox idative  env ironm ent m ay have so lved  the 
p rob lem  o f  lim ited  p lan t phosphorus supply  in new  oxidative  conditions. T he regu la to ry  
m echan ism , balanc ing  the re la tionsh ip  betw een  the tw o partners probably  p lays an I

essential ro le  in the phytogenetica l stab ility  there. It m ay also explain  the uncu ltu rab ility  o f  I
a rbuscu la r fungi under axen ic  conditions.
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Štruktúra spoločenstva mikroskopických húb v lesných pódach 
severného Slovenska. I. Podobnost' mykocenóz (Tichá dolina)

M icrofu n ga l com m u n ity  stru ctu re  in forest so ils  o f  N orth  S lovakia .

I. S im ilarity  o f  m ycocen osis (T he V alley  T ichá)

A lexandra  Š im onovičová

S truk turu  spo ločenstva  m ikroskop ických  húb  sine sledovali na šty roch  lesných lokalitách  v T ichej do lině  vo 
V ysokých T atrách . Pódy typu podzol a ranker su chudobné  na o rgan ické  látky, fyzikálně  a chem icky  sú 
nepriazn ivé. P ok les pH  o  1 až 1,5 zaznam enaný  přib ližné  od  roku 1962 naznaču je  zhoršenie pódnych  vlastností.
T ým to  zm ěnám  zodpovedá i zhoršen ie  m ykocenóz.. Z celkového  počtu 41 izo lovaných  druhov  pódnych 
m ik roskopických  húb sa na jčaste jšie  vyskytovali zástupcov ia  čefade M oniliaceae , reprezen tované  zástupcam i |
rodu Penicillium . D ruhy čefade M ucoraceae  boli n aopak  po tlačené. M edzi sused iacim i lokalitam i sm e 
zaznam enali váčšiu  pod o b n o st m ykocenóz ako m edzi vzd ialeným i lokalitam i.

M icrofungal com m unity  stm c tu re  in fou r forest localities  in the V alley T ichá in the H igh Tatra M ountains 
w as studied . Podzo lic  and  ranker so ils  are poor in organic  m atter, physically  and chem ically  unfavourab le . The 
pH  values are low er - by a 1.0 - 1.5 - than values in 1962, it m eans that the quality  o f  the so ils had  degraded.
These d ifferences  correspond  w ith the quality  o f  m ycocenosis, w hich  had  w orsen , too. 41 species o f soil 
m icrom ycetes w ere isolated. The occurrence  o f the represen tatives o f  the genus Penicillium  (fain. M oniliaceae) 
was the highest. T he o ccu rrence  o f  the represen ta tives o f  the fam ily M ucoraceae  w as suppressed . The sim ilarity  
o f  the ne ighbouring  m ycocenosis  w as h igher than o f  those, that are m ore distant from  each another.

Ú v o d

Oblast' V ysokých  T aticr jc  každoročně ovplyvňovaná pom em e rozsiah lou  tu ristickou  

činnosfou  a rovnako  aj em isiam i. O bidva tic to  faktory negativné  vp lývajú  na faunu a fló-ru 

T a tranského  n árodneho  parku. V cen tre  pozornosti je  starostlivost', výskům  i ochrana 

lesných ekosystém ov  (S to lina 1990), ktoré zaberajú  39 048 ha, pričom  sú dom inan tou  cclej 

te jto  oblasti a podsta tnou  zložkou  vegetačného  krytu (B ekcš et al. 1990).

Z načnú  pozornost’ však třeba venovať i pódam , kde sa v konečnom  důsledku  odrazia 

všetky negativné  faktory. Pre ex is tenciu  terestrického  ekosystém u su rozhodujúce pódne 

m ikroorgan izm y, ktoré sa svo jou  činnosťou podiefajú  na cykle živin a toku energie 

a v konečnom  dósledku  vp lývajú  na p rim ám u  produk tiv itu  a stab ilitu  spo ločenstva.

T atranské  pódy lesných spo ločenstiev  sú z. toh to  h lad iska p reštudované iba o jed inele  

(B em át 1976, Š im onov ičová 1989, 1990, 1991).

V p říspěvku  venujem e pozornost’ pódnym  m ikroskop ickým  hubám  a podobnosti 

m ykocenóz na vybraných  lokalitách  v T ichej dolině.



M a t e r i á l  a m e t o d y  
T ichá  do lina  je  najzápadnejšou  dolinou V ysokých T atie r a svo jou  d ižkou , 16 km , záro v eň  i jed n o u  z  naj- 

dllišich. V nej holi vyhřáté  šty ri lokality:
L okalita  1 (1 05 0  m  n. m .): Vaccinio m yrtilli-P iceetum  (S zafer e t al. 1923) S o lté s  1976, varian t s L ycopodium  
annotinum . M iem e h lboké (od 31 do  60  cm ) a p iesočnato -h lin ité  (s 20  až 30 % ílu ) pódy  p redstavu jú  podzol 
typický.
L okalita  2 ( 1  180 m  n. m .): Vaccinio m yrtilli-P iceetum  (S zafer e t al. 1923) Šoltés 1976. S tredne  h lboké  (od  61 do  
120 cm ) a p iesočnato -h lin ité  pódy  p redstavu jú  podzo l arenický.
L okalita  3 (1 400  m  n. m .): Pino cem brae-P iceetum  M yczkow ski, Lesiňski 1974. Pódny typ  a jeho  
charak teristika  je  rovnaká ako  na lokalitě  2. 

f ;  L okalita  4 (1 430  m  n. m .): A denosty lo  a lliariae-P icee tum  (S ill in g e r  1933) S o lté s  1976. M iem e h lboká a p ie-
sočnato-h lin itá  póda  p ředstavu je  ranker podzolový.

P ódne  typy sú u rčené podfa pedo log ickej m apy T A N A P-u (K olektiv  1989) s upraveným  názvoslov ím  
(H raško et al. 1987).

{i M ateriál sa odobral v auguste  1985 z celkovej h lbky od 0  do 43 cm . C elková h íbka odběru  na jed n o tliv ý ch
lokalitách  koliše  podfa  pod lož ia , napr. velké kam ene alebo  kořene s trom ov, k toré  neum ožn ili v odbere  pokra- 

Éj čovať. Z o  šty roch  lokalit bo lo  spolu  odobratých  10 vzoriek  rózneho  charak tem  (tah. č. 1). V zorky sa kultivovali
na sladinovou! a C zapek-D oxovom  agare  14 dní v tm e a pri izbovej tep lo te. Č isté  ku ltu ry  m ikrom ycét získané
p reočkovan ím  na nové kultivačně p rostred ie  sine iden tifikovali (G ilm an 1957, Fassa tiová  1979, D om sch  et al.
1980).

Podfa d ruhového  z ložen ia  m ikrom ycét sa vypočíta la  podobnost' m ykocenóz S podfa S orensena (O dum  1977).

s=  2 - c -
A + B

pričom :
S * ukazovatef podobnosti m ykocenóz m edzi dvom a vzorkam i 
A = m nožstvo  d ruhov  vo  vzorke A 
B  = m nožstvo  d n ihov  vo  vzorke B 
C  = m nožstvo  druhov  spo ločných  pre obidve vzorky

Jaccard  (L am ée 1976) uvádza iný výpočet podobnosti m ykocenóz, Sxy.

Sxy = ---------N xy—
(N x + N y) - Nxy

pričom :
Sxy = ukazovatef podobnosti m ykocenóz m edzi dvom a vzorkam i
N x = m nožstvo  d ruhov  vo vzorke x
N y = m nožstvo  d ruhov  vo vzorke y
N xy = m nožstvo  d ruhov  spo ločných  p re  ob idve  vzorky

H odnoty  S, resp. Sxy sa pohybu jú  v rozm edzí od 0 do  1.0. Index rozd ielnosti m ykocenóz  sa vypočítal 
následovně: 1-S, resp. 1-Sxy.

V ý s l e d k y  a d i s k u s i a  

P odzolové pódy (lokalita 1-3) a pódy typu ranker (lokalita  4) m ajú pod  ih ličnatým  

porastom  značnú vrstvu  surového  hum usu , ktorý  je  tvořený  opadnu tým  ih lič ím  v róznom  

stád iu  rozk ladu  (tab. č. 1). H odnoty  pódnej reakcie  sú  tak vo vodnom  vý luhu  ako  i v mol 

KC1 o 1,0 až. 1,5 n ižšie ako  uvádza Šály (1962). Je to  dósledkom  d lh o d o b éh o  vplyvu  

kyslých zrážok, ktorých pH sa na územ í T A N A P -u  pohybu je  od 3,8 do 4,5 a v ex lrém nych  

prípadoch  až 2,5 (C hud íková 1990). N izkc zásoby  organ ických  látok  (tab. č. 2) k lasifiku jú  

tie to  pódy ako  chem icky  a fyzikálně  nepriazn ivé.
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Tab. 1 C harak ter odob ra téh o  m ateriá lu  z T ichej doliny

L okalita  V zorka H lbka C harak ter odobra tého  m ateriálu
v cm

1 1 0-5 m álo  rozložené sm rekové  ihličie
2 5-15 viac rozložené sm rekové  ih lič ie  p rem iešané s m ik rosko 

pickým i čas ticam i m inerálnych  lá tok  (sfuda)
2 3 0-4  slabo  rozložené až neroz ložené  časti rastlinného  opadu ,

najm a čučoriedky
4 4-8 vrstva pódy, č iastočne prem iešaná  s  m incrálnym i častica-

3 5 0-5 mi slabo  rozložené ih ličie pod  lim bou
6 5-8 po lorozložené lim bové ililičie prem iešané  s m achovou

rašelinou
7 8-12 m achová rašelina

4 8 0-5 kořenová m ačina po d  C alam agrostis  v illosa
9 5-15 hum usový sivo -č iem y  ho rizon t, s ilné  p rekorenený , asi 40%

10 15-43 hum usový sivo -č iem y  ho rizon t, s ilné  p reko renený , asi 40%

M ikroskop ické  huby sú stab ilnou  zložkou  každého  ekosystém u, pričom  n iek to ré  druhy 

sa v ňom  vysky tu jú  p rav idelné  a iné m óžu  byť i celkom  náhodné.

Tab. 2 V šeobecná charak teristika  vzo riek  z T ichej doliny

L okalita  V zorka PH H 2O  P ^ k c i  ^c(~ox ^ N t C /N  % hum usu

1 1 3.22 2.77 16.09 1.54 10.45 27.73
2 3.62 2.83 15.59 0.95 16.41 26 .89

2 3 4 .00  3.70 20 .40  1.89 10.79 35.17
4 3.16 2.86 20 .40  0.92 22 .17  35.17

3 5 3.36 2 .69  .2 2 .5 0  1.36 16.54 38.79
6 3.25 2.79 27 .50  1.86 14.78 47.41
7 3.27 2.45 24 .90  1.56 15.96 42.93

4 8 4.44 3.72 23 .70  2.04 11.62 41.02
9 3.35 2.81 19.50 0 .53  17.92 16.38

______________________________ 10__________ 3.20_________ 3.00 19.00 0.47 19.15 15.52 |

Z o šty roch  lokalit v T ichej do lině  sa spo lu  izo lovalo  41 d ruhov  pódnych  m ik ro 
skop ických  h úb , p ričom  je  ich druhové spek trum  v jed n o tlivých  vzorkách  rózne (tab. č. 3).
N ajm enší počet d ruhov  (11), čo sú zástupcovia čelade M ucoraceae  a M onilliaceae  (tab. 
č. 4), rep rezen tu je  lokalitu  1. Podlá počtu  izo lovaných  druhov m ikroskop ických
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Tab. 3 D ruhy m ik roskop ických  húb  izo lovaných  z T ichej doliny

D ruhy Lokality
_____________________________________________________________________________ 1__________ 2 3_________ 4

Z ygom ycetes
M ucora les-M ucoraceae
M ucor pu s illu s  L indt + +
M. racem osus  Fres. - +
M. fr a g il is  B ain ier + -
M. h iem alis  W ehm er + +
M. p ir ifo rm is  F ischer - +
A ctin o m u co r  e legans  (E idam ) B enjam ine et H asseltine  - +
R hizopus n ig ricans  E hrenberg  +
C unningham ella  ech inu la ta  (T hax t.) Thaxt. - +

D euterom ycetes
M onilia les-M on iliaceae
A crem onium  stric tum  W . G am s - +
B otry tis  c inerea  Pers. ex N occa et Balb. - +
Trichoderm a kon ing ii O udem . + +
T. viride  Pers. ex G ray + + + +
P enicillium  thom ii M aire  + + + +
P. freq u e n ta n s  W estling  + + + +
P. sp im dosum  T hom  - + + +
P. roseopurpureum  D ierckx  + + + +
P. w aksm anii Zaleski - + - +
P. cherm esinum  B iou rge  - + + +
P. ja n th ia n e llu m  B iourge - +
P. decum bens  T hom  +
P. fu scu m  (Sopp) T hom  - + +
P. a lb idum  Sopp - + +
P. c itrinum  T hom  - +
P. brevicom pactum  D ierckx - +
P. notatum  W estling  - +
P. expansum  L ink  (T hom ) - +
P. lilacinum  T hom  - +
P .fu n ic u lo s u m T h o m  - + + +
P. rubrum  S toll - + +
P. purpurogenum  S toll - +
P. lividum  W estling  + -
P. variabile  S opp + + +
P. d iversum  R aper et Fennell + + + +
A sp erg illu s  fu m ig a tu s  Fres. - +
A. cand idus  L ink  - +
M onilia les - D em atiaceae
C ladosporium  cladosporio ides  (F res.) de V ries - +
Cl. herbarum  L ink  ex Fres. - +
A lternaria  tenu issim a  (F ries) W iltsh ire - +
A. a lterna ta  Fr. K eissle r - +

A scom ycetes
T alarom yces lu teus  (Sacc.) S to lk  et Sam son - -
E m ericella  n idu lans  (E idam ) V uill. - +

Spolu: 41 II  20  21 19

I
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húb (19-21), sú  m edzi lokalitam i 2-4 velm i m alé rozdiely . O krem  už spom enu tých  čelad í je  

tu  zastúpená i čefaď D em atiaceae  a na lokalitě  4 triedu  A scom yce tes  rep rezen tu jú  druhy

T alarom yces lu teus  a E m erice lla  n idu lans  (tab. č. 3).

Tab. 4 P ercen ttiá lnc  zastúpen ie  tried , radov a čefadi pódnych  m ikrom ycét z T ichej doliny

1 2  3 4

Z ygom ycetes
M ucora les  27.3 15.0 9.5 10.5

M ucoraceae  27.3 15.0 9.5 10.5

D eutcrom ycetes
M onilia les  72.7 85.0 90.5 79 .0

M oniliaceae  72.7 80.0 81.0 73.7
D em atiaceae  - 5 .0  9.5 5.3

A scom ycetes - - - 10.5

Z p ercen tuá lneho  zastúpenia  tried , radov a čeladí pódnych  m ikrom ycét (tab. č. 4) je  

zřejm é, že na s ledovaných  lokalitách  sú značné potlačené druhy  čelade M ucoraceae. Ich 

obm edzený  výsky t ind iku je  nedosta tok  íahko p řístupných  o rgan ických  lá tok  v pode, ktoré 

sú  nevyhnu tné  pre  rozvoj m ukorov itých  húb. Pod vp lyvom  zhoršených  pódnych  v lastnosti 

(už spom ínaný  pok les pH ) dochád/.a teda k zhoršen iu  m ykocenóz , čo dokum entu je  tiež 

bohaté  percen tuálne  zastúpenie  d ruhov  čeíade M oniliaceae  (tab. č. 4) s pestrým  zastúpením  

d ruhov  rodu P enicillium  (tab. č. 3) na všetkých  šty roch  lokalitách . D ruhy rodu P enicillium  

n achádzam e v pódach  ih ličnatých  a listnatých lesov K anady (W idden  1979), v pásm e 

a lp ínskych  k řov in  a lúk do  4900  m n. m. v H im alájach  (Janečková et al. 1977), v pódach 

na úpatí sop iek  v M ex iku  (R odrigues et al. 1990), ale i v trop ických  lesných pódach Indie 

(B ehera, M ukerji 1985). Š iroké druhové spektrum  rodu P enicillium  izo lované z róznych  

pod  na územ í Č SF R  dokum en tu je  kom pilačná práca Ř epovej (1990). K ozm opolitné 

rozšíren ie  d ruhov  toh to  rodu  je  podm ienené jeh o  vlastnosťam i, ako  je  schopnost' vylučovat’ 

tox iny , napr. P enicillium  purpurogenum , P. rubrum  (M antle  1989), veťkou adap tačnou  

schopnosťou a p rispósoben ím  sa n ízkým  hodno tám  pH pódy , napr. P enicillium  sp inu losum  

(B ààth et al. 1984). Z ástupcov  čelade D em atiaceae  sm e izolovali iba na lokalitách  2-4  (tab. 

č. 3). O b idva izo lované rody tejto  čelade, C ladosporium  a A lternaria  dobré rozk ladajú  

celu lózu . Z  n ízkého  percen tuálneho  zastúpenia tejto  čelade (tab. č. 4) m óžem e na 

uvedených  lokalitách  predpokladať tiež  n ízku ak tiv itu  rozkladu.

D ruhové zloženie  m ik rom ycét je  v jedno tlivých  pódach rózne a m ení sa pod  vp lyvom  

eko log ických  fak torov  (s triedanie  ročných  období a s tým  spojené zm ěny tep lo ty  pódy a je j 

v lhkosti) a závisí tiež od typu  rastlinného  spoločenstva. N eustálým i zm ěnam i sa m ení 

i spo ločenstvo  m ikroorgan izm ov  a vytvára tak dynam ickú  sústavu. V tom to  spo ločenstve
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m ikroo rgan izm ov  ncm ajú  všetky druhy  m ikrom ycét rovnaké postaven ie . N iek to ré  druhy  sú 

typ ické  prc daný pódny  typ , tj. vysky tu jú  sa stab ilně. Iné, vysky tu júce  sa spo rad icky , sú 

nahodilé. Podobnost' m ykocenóz podlá d ruhového  zloženia  pódnych  m ikrom ycét na 

sledovaných  lokalitách  uvádza tab. č. 5. K ritérium  podobnosti m ykocenóz  S podlá 

Sórensena (O dum  1977), resp. Sxy podlá Jaccarda (L am éc 1976) sa pohybu je  od 0 do  1,0, 

p ričom  o podobnosti dvoch  m ykocenóz uvažu jem e pri ho d n o tě  S, resp . Sxy rovnej 0 ,6 .

H odno ty  indexu  podobnostii S (0 ,3 -0 ,5) sú  vždy o jed n u  až dve desa tiny  vyšš ie  ako 

hodno ty  indexu  Sxy (0 ,2 -0 ,4). R ozdiely  sú však  len v abso lú tnych  hodno tách  koefic ien tu , 

p ričom  porad ie  podobnosti m ykocenóz jed n o tlivých  lokalit je  v ob idvoch  prípadoch  

rovnaké (tab. č. 5). I keď  sm e ani raz nedosiah li hodno tu  vyššiu  ako S = 0,5 i tak  je  zřejm á 

podobnost' m ykocenóz  m edzi sused iacim i lokalitam i 1-2, 2-3 a 3-4. Č ím  sú  lokality  od 

seba v iac vzd ia lené , tým  sa index podobnosti m ykocenóz S, resp. Sxy zm enšu je , napr. 

lokality  1-3 m ajú  index podobnosti m ykocenóz S = 0,4 a na jvzd ia lene jšie  lokality  1-4 m ajú  

i najm enší index podobnosti m ykocenóz S = 0,3 (tab. č. 5).

Tab. 5 Index podobnosti m ykocenóz  S (sxy) a index rozd ielnosti m ykocenóz 1-S (1 -S xy) na loka litách  v T ichej 
dolině

L okality  S 1-S Sxy 1-Sxy

1-2 0.5 0.5 0.4 0.6
1-3 0.4 0 .6  0.3 0.7
1-4 0.3 0.7 0.2  0.8
2-3 0.5  0.5 0.3  0.7
2 -4  0.5 0.5 0.3  0.7
3-4 0.5 0.5  0.3  0.7

Pri m ik rob io log ickom  rozbore  zem iny izo lu jem e podsta tné  m enej d ruhov  pódnych  

m ikrom ycét ako  sa v nej v sku točnosti nachádza. V ýpočet podobnosti m ykocenóz  len 

podlá výsky tu  m ikrom ycét nedává preto  p řesný ob raz  o pódnej m ykocenóze . Je 

dop lňu júcim  ukazovate lom  pri celkovej charak teristike  pód a ich spo ločenstiev  (B em át et 

al. 1984).
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Struktura spoločenstva mikroskopických húb v lesných pódach 
severného Slovenska. II. Podobnost' mykocenóz (Krížna, Koprová 

a Furkotská dolina)
M icrofu n ga l com m u n ity  stru ctu re  in forest so ils o f  N orth  S lovak ia . II. S im ilar ity  o f  

m ycocen osis (K rížn a , K op rová  and F u rkotská  V allies)

A lexandra  Š im onovičová

V dolině K rížna, K oprová a F urko tská (V ysoké T atry ) sm c na p ia tich  lesných lokalitách  sledovali d ruhovu  
í] sk ladbu  pódnych  m ik roskopických  húb  a podobnost' m ykocenóz. Podzol arenický a ranker podzo lový  predsta-
% vujú sp racovávané  pódne  typy. Pódy  m ajú  n ízku  až vefm i nízku reakciu  p ó dneho  prostred ia  a m alý obsah
•g o rgan ických  látok. Z  celkového  počtu  48 izo lovaných  d ruhov  pódnych  m ik roskop ických  hú b  je  na jčaste jšie

zastúpený  kozm opoiitný  rod Penicillium z čelade Moniliaceae. Z horšem e pódnych  vlastnosti vp lyvom  znečiste- 
nia ž ivo tného  prostred ia  celej ta transkej oblasti sa p re jav ilo  tiež  na po tlačen i d ruhov  čefade Mucoraceae.
N ajvyššiu  podobnost' m ykocenóz sm e S = 0,6  zistili m edzi lokalitam i v susedných  dolinách.

; O n five localities  in vallies K rížna, K oprová and  Furko tská (H igh Tatra M ts.) we investigated  the spec ies
s truc tu re  o f  soil m icroscop ic  fungi and  the s im ila rity  o f  m ycocenosis . T he aren ic  podzo l and  podzo lic  ranker 

! so ils  w ere studied . The soils had  low  to very low  acid  reaction  and very low  con ten t o f o rgan ic  m atter. In the
• g lobal num ber o f  iso la ted  soil m icroscop ic  fungi spec ies  (48), the cosm opolitic  genus  Penicillium o f the fam ily

Moniliaceae w as dom inan tly  represen ted . T he spec ics o f  the fam ily  Mucoraceae w ere supp ressed  as the result o f 
the soil quality  decreasing  w hich reflects  the degradation  o f  the quality  o f  the w hole  env ironm ent in H igh Tatra 
M ts. T he highest index o f  sim ila rity  - S = 0 .6  - w as p roved  betw een  the localities  in the neighboring  vallies.

Ú v o d

Z načné p red im enzovan ie  celej ta transkej oblasti turistam i (S tm ka , Petro  1983), n iekofko  

násobné vyšší obsah ťažkých kovov  (Pb, C d, Cl a Zn) v sm rekovom  ihličí (M aňkovská 

1978) a tiež v liša jn íkoch  nad  hornou  hran icou  lesa (M aňkovská, K yselová  1987), 

znečistěná  voda m nohých  ta tranských  ja z ie r (T ržilová, M ik lošov ičová 1988) - to  sú 

l negativa, k toré vedu k zhoršen iu  ž ivo tného  prostred ia  T atranského  národného  parku . T ie to

\ negativné  faktory sa však odrážajú  aj na póde a pódnych  o rgan izm och.

V p říspěvku , ktorý  obsahovo  nadvazu je  na m yko log ickú  charak teristiku  T ichej do liny  

§ (Š im onovičová 1992), pop isu jem e m ykocenózy  a ich podobnost' v do linách  K rížna,

K oprová a Furkotská.
M a t e r i á l  a m e t o d y  

D olina K rížna je  svo jou  rozlohou 655 ha p o m em e m alá. V nej bola  zvolená jed n a  lokalita:
L okalita  5 (1260  m  n. m .): Adenostylo alliariae-Abietetum K uoch 1954. Stredne h lboké  (od 61 do  120 cm )

: a p iesočnato -h lin ité  pódy (s 20 až 30 % ílu ) tvoria  pódny  typ  - podzol arenický.
S' K oprová do lina  patři rozlohou k najváčším  a 11 km  d ižkou i k na jd lhšim  ta tranským  do linám . V nej sa

vybrali dve lokality .
L okalita  6 (1200 m n. m .): Masligobryo-Piceetum (S clunid  et v. G aisberg  1936) B r.-B l. S issing  1939.
L okalita  7 (1280 m n. m .): Vaccinio myrtilli-Piceetum (S zafer et al. 1923) Soltés 1976, varian t s Lycopodium 
annotinum. Pódny typ a je h o  charak teristika  je  na lokalitě  6 a 7 rovnaká ako na lokalitě  5.

D oliny  T ichá (Š im onovičová 1992), K rížna a K oprová nem ajú  ešte typický vysokohorsky  charak ter, na 
rozdiel od  Furko tskej doliny (obr. č. 1), kde boli vybrate  dve nasledu júce lokality .

__________  I



Lokalita  8 (1525 m n. m .): Pino cembrae-Piceetum M yczkow ski, Lesinski 1974. Středné h lboká (od 61 do  120 
cm ) a p iesočnato -h lin itá  (s 20  až 30 % íln) póda p ředstavu je  ranker podzolový.
L okalita  9 (1400  m n. m .): ťaccinio myrtUU-Piceetum (S zafer et al. 1923) Soltes 1976. C liarakteristika pódnelio  
typu, k torým  je  podzo l a ren ický  je  rovnaká ako  na lokalitě  5, 6 a 7.

M ateriál z celkovej h íbky  od 0  do 25 cm  sm e odobrali v roku 1985. Z piatich  lokalit sm e získali spolu 11 vzo- 
riek  rózneho  ch arak tera  (tab. č. 1). Spracovan ie  pódnych  vzoriek , kultiváciu  a identifikáciu  druhov  pódnych  
m ikroskop ických  húb  sm e podrobné opísali v p redchádza júcom  p říspěvku  (Š im onovičová 1992).

V ý s l e d k y  a d i s k u s i a  

P odzo lové pódy , tj. lokality  5, 6, 7 a 9 sa u nás nachádzajú  v stredohorských  po lohách  ;j

pod ih ličnatým i porastam i. Surový hum us, vy tvořený  ihličím  v róznom  stádiu  rozk ladu ,

d osahu je  na n iek torých  lokalitách  značnú h růbku  (tab. č. 1). V rchná časí pódy je  preto

ochudobnená o rastlinné živiny. Pódy kyslého  charak teru  sú chem icky  a fyzikálně  §

nepriazn ivé , čo je  od razom  podzo lového  procesu  (Šály 1962). Ani kvalita  hum usu  

v podzo lových  pódach  charak terizovaná pom erom  C/N  od 13 do 22 (B cdm a 1989), nie je  

dobrá.

Tab. 1 C harak ter odobra tého  m ateriálu  z doliny  K nžnej (lokalita 5), K óprovej (lokalita  6-7) a Furko tskej š
(lokalita  8-9)

L okalita  V zorka lilb k a  v cm C harak ter odobra tého  m ateriálu

5 11 0-2 kom paktná vrstva  slabo  rozloženého  ihličia jed le
12 2-7 sivo -hnedá, s tredne  p rekorenená  zem ina s obsahom  štrku d o  20  %
13 7-25 čoko ládovohnedá , h lin ito -p iesočnatá  zem ina, stredne p rekorenená,

s obsahom  štrku  do  5 %
6 14 0 -3  slabo  rozložená vrstva sm rekového  ihličia

15 3-20 hnedočiem a hum usová vrstva stredne až silné  p rekorenená ko-
reňm i dřevin

7 16 0-1 slabo  rozložená vrstva rastlinného  opadu
17 1-5 h nedočiem a hum usová v rstva , stredne  p rekorenená

8 18 0-15 vrstva po lo roz loženého  až neroz loženého  lim bového  ihličia
19 15-20 sivo -č iem y  hum usový  horizont

9 20  0 -1 0  m álo  rozložené až nerozložené sm rekové ihličie
_______________ 2J____________ 10-15________ sivo-linedy horizont_________________________

R ankrové pódy , tj. lokalita  8, sa u nás nachádzajú  vo vyšších  po lohách , kde vy tvárajú  

nesúv islé  pódne pásm o. Pódy  s vrstvou  surového  hum usu  sú silno  skele tnaté , kyslého  

charak teru  (Šály 1962) a s n ízkým  obsahom  nekvalitného  hum usu  (B edm a 1989).

H odnoty  pódnej reakcie stanovené v m ol KC1 sú  vždy nižšie  ako hodnoty  pH vo 

vodnom  výluhu . Pre podzo lové pódy uvádza Šály (1962) rozpátie  pH 4 ,0 -5 ,0  a pre pódy 

rankrové 4 ,5 -5 ,5 . Z načné n ižšie  hodno ty  našich  vzoriek  stanovené vo vodnom  výluhu  (tab. 

č. 2) sú spósobené d lhodobým  účinkom  kyslých zrážok. A ko uvádza C hudíková (1990), 

rozpatie  pH sa na lesných plochách  pohybuje  od 2,58 do 6,32 s p riem em ou  hodno tou  4,14.

A cidita zrážok sa p rechodom  cez korunový a km enový p riesto r v lesných porastoch ešte 

zvyšu je  v porovnaní so  zrážkam i na volných  p lochách. Z rážky takéhoto  charak teru  sa

Š im o n o v ič o v á : S p o l o č e n s t v a  m i k r o s k o p i c k ý c h  h ú b  II.

1 0 7



dostávajú  do pódy , kde vp lývajú  na m nohé b io log ické procesy , pričom  sa nedá rozlišit' ich 

p riam y vp lyv  od nep riam eho  vplyvu , tj. od zm ien  pH pódneho  roztoku , strá t živin, 

zhoršen ia  kvality  pódy apod.

Tab. 2 V šeobecná charak teristika  vzo riek  z do liny  K rižnej (lokalita  5), K óprovej (lokalita  6-7) a Furko tskej 
(lokalita  8-9) doliny

L okalita  V zorka P ^ j ^ o  P ^ K C l ^ ^ o x  % ^ t  h um usu

5 11 4,45 3,73 20,99  1,87 11,22 36,20
12 3,22 2,83 19,10 0 ,39  23 ,22  15,69
13 3,55 3,14 14,69 0,22 21 ,32  8,10

6 14 4,38 3,94 24,89  2,21 11,26 42,92
15 3,90 2 ,96  26 ,69  1,56 17,11 46 ,03

7 16 3,89 2 ,79  25 ,30  1,87 13,53 43,6
17 3,71 3,69 25 ,80  1,42 18,17 44,48

8 18 4 ,30  3 ,50  13,75 0 ,66  20,83 23,71
19 3,90 2 ,90  14,12 0 ,50  28 ,24  24,34

9 20  3,72 2,80 13,80 0 ,70  19,71 23 ,79
_________________ 2J__________ 3/78_________ 2^83__________ 12.34 0,70_________ 1 ^ 6 3 _________ 30,39________

V terestrickom  ekosystém e je  znám a pufrovacia  schopnost' pódy, k torá prisp ieva 

k odo lnosti voči kyslém u prostred iu . Aj n iek toré  skupiny  pódnych  m ikroorgan izm ov , napr. 

m ik roskop ické  huby m ajú schopnost' prispósobiť sa tým to  živo tným  podm ienkam . 

A daptab ilita  jed n e j skupiny  pódnych  m ikroskop ických  húb  sa však prejavi na úkor druhej 

skup iny , k torá je  po tlačená a tak dochádza k následným  zm ěnám  v d ruhovej sk ladbě 

m ikroskop ických  húb a tým  i k zm ěnám  m ykocenóz.

Z piatich  lokalit v troch  ta tranských  dolinách  sm e izolovali spo lu  48 d ruhov  pódnych  

m ikroskop ických  húb  (tab. č. 3). Ich d ruhové spektrum  je  na jed no tlivých  lokalitách  rózne, 

p ričom  najv iac druhov (27) bolo  izo lovaných  na lokalitě 5 v K rižnej do lině a 26 d ruhov  vo 

Furkotskej do lině na lokalitě  8. R ovnaký počet d ruhov (18) sm e zistili na lokalitě  6

v K óprovej do lině a na lokalitě  9 vo Furkotskej dolině. L okalitu  7 v K óprovej do lině

charak terizu je  najm enši počet zástupcov  pódnych  m ikroskop ických  húb, t.j. 11. R ozdiely  

•I, v d ruhovom  zložení pódnych  m ikroskop ických  húb  na uvedených  lokalitách  sú ešte

výraznejšie  v percen tuálnom  zastúpení tried , rodov  a čeladí (tab. č. 4). Z ástupcov ia  čelade 

j M ucoraceae  velm i rých lo  ko lon izu jú  substrát, k torý obsahuje  dosta točné  m nožstvo  íahko

přístupných  organ ických  látok. P ercen tuálne  zastúpenie  čelade M ucoraceae  (tab. č. 4) je  na 

Í  všetkých  lokalitách  značné po tlačené. Na lokalitě 8 vo Furkotskej do lině sm e neizo lovali

Č e s k a  m y k o l o g ie  4 6  (1 - 2 )  1 9 9 2
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Tab. 3 D nihy  m ikrom ycét z K rižnej (lokalita  5), K óprovej (lokalita  6-7) a Furkotskej (lokalita  8-9) doliny

D ruhy Lokality
_____________________________________________________________________ 5_________ 6 7 8 9

Z ygom ycetes 
M ucora les - M ucoraceae
M ucor p u s illu s  L indt + +
M .fr a g ilis  B ain ier + . . . .
M. h iem a lis  W ehm er - +
R hizopus n ig ricans  E hrenberg  - + +
Tham nidium  e legans  L ink  - +
M ortierella  ram anniana  (M öller) L innem ann  + . . . .

D eu terom ycetes 
M onilia les - M oniliaceae
A crem onium  s tric tum  W . G am s + +
A. m urorum  (C orda) W . G am s - +
Trichoderm a kon ing ii O ndem . - + - + +
T. viride  Pers. ex G ray - + + .  .
B otryotrichum  p ilu liferum  Sacc. et M irc h . - +
Penicillium  thom ii M aire  + + + + +
P .freq u e n ta n s  W estling  + + + + +
P. sp inu losum  T hom  + + + + +
P. roseopurpureum  D ierckx  + + + + +
P. w aksm anii Z aleskl + + - +
P. cherm esinum  B iourge + + + + +
P. decum bens  T hom  + + - +
P .fu scu m  (Sopp) T hom  - +
P. restrictum  G ilm an et A bbott + +
P. b revicom pactum  D ierckx  + . . . .
P. notatum  W estling  + +
P. v irid icatum  W estling  + -
P. fu n ic u lo su m  T hom  + + - - +
P. p urpurogenum  Stolí + -
P. variab ile  Sopp + + - + +
P. d iversum  R aper et F ennell '  + + + + +
P. sp icu lisporum  L ehm an + . . . .
P. a lb idum  Sopp - +
P. d ig ita ium  Saccardo - +
P. expansum  L ink  ex G ray  - +
P. canescens  Sopp - +
P. g ranu la lum  B ain ier - +
P. rubrum  Stoll - + - +
P. rugulosum  T hom  - t
A sp erg illu s  versico lor  (V uill.) T irabosch i + . . . .
A. cand idus  L ink  + . . . .
A. repens  (C orda) D eB ary  - +
A. fu m ig a tu s  F resen ius - +
M onilia les - D em atiaceae
H um icola  n ig rescens  O m vik  + . . . .
C ladosporium  c ladosporio ides  (F res.) de V ries + + - + +
C. herbarum  L ink  ex Fr. + +
C. sphaerosperm um  Penz. - + +
C ur\'ularia lunala  (W akker) - +
A lternaria  a lterna ta  Fr. K eiss le r - + - +
A. tennu issim a  (F ries) W iltsh ire  + + - +

A scom ycetes
E m ericella  n idu lans  (E idam ) Vuill. + . . . .
Talarom yces f la v u s  (K löcker) S to lk  et Sam son + + - +

Spolu: 48 27 18 1 1 26 18

Š im o n o v ič o v á : S p o l o č  e n s t v a  m ik r o s k o p ic k ý c h  h ú b  I I .

109



ani jcd n éh o  p řed s tav ite li te jto  čelade. Podobnu  situáciu  sm e zistili aj v T ichej do lině  na 

lokalitě  3 (Š im onov ičová 1992), kde m ala čeťaď M ucoraceae  v p o rovnan í s o sta tným i 

lokalitam i najm enšie  p ercen tuálně  zastúpenie . O bidve spom ínané  lokality  vo F urkotskej 

a v T ichej do lině  charak terizu je  lim bový  porast, pričom  je  pódny  typ  na každej z n ich  iný.

P o tlačen ie  zástupcov  če lade  M ucoraceae  na jedne j straně a m ohu tný  rozvoj zástupcov  

; čelade M oniliaceae  na d ruhé  straně indiku je  zhoršen ie  m yk o cen ó z  vp lyvom  už

spom enu tého  okyslen ia  pódneho  prostredia. N ajčastejším  rodom  čelade M oniliaceae  je  

P en ic illium , k to rého  bohaté  d ruhové spek trum  je  zastúpené na všetkých  lokalitách .

N ajvyššie  p ercen tuálne  zastúpen ie  čelade M oniliaceae  (79 ,9  %) je  však  na lokalitě  8 vo 

Furkotskej do lině rep rezen tovanej lim bovým  porastom . Podobné na lokalitě  3 v T ichej 

do lině , tiež  s po rastom  lim by, sm e p redstav ite lov  te jto  čelade izolovali na jčaste jšie  

(Š im onov ičová 1992). K ozm opolitné  zastúpenie d ruhov  rodu P en ic illium  je  d ané  je h o  

vlastnosfam i produkovat' m nohé fungálne m etabo lity , dnes zaradované m edzi m yko tox íny  

(B etina 1990). Je to napr. kyselina m ykofeno lová (P. brevicom pactum ; P. v ir id ica tum )  

kyselina pen ic ilová  (P. thom ii; P. canescens), c ítrin ín  (P. exp a n su m ; P. ca n escen s ), patu lín  

{P. g ra nu la tum )  apod. M antle  (1989) uvádza, že p redstav ite lia  rodu  P en ic illium  spp. 

p roduku jú  až o ko lo  400  róznych  m etabolitov . V elká adaptačná schopnost' voči pH  (B ááth 

et al. 1984) im  um ožňu je  vyskytovat' sa tiež v substrá te  rózneho  charak teru .

Tab. 4 P ercen tuá lne  zastúpen ie  tried , radov a čeladí pódnych m ikrom ycét z K rižnej (lokalita  5), K óprovej 
(lokalita  6-7) a Furko tskej (lokality  8-9) doliny

5 6 7 8 9

Z ygom ycetes
M ucora les  11,1 11,1 18,2 - 5,5

M ucoraceae  11,1 11,1 18,2 - 5,5
D euterom ycetes
M onilia les  82,1 88,9 72,7 100,0 89,0

M oniliaceae  70,4 72,2 72,2 76 ,9  72,3
D em atiaceae  11,7 16,7 - 23,1 16,7

A scom ycetes 7,4 - 9,1 - 5,5

P očet druhov: 48 27 18 1 1 26  18

A ko uvádza S ingh (1977), pre rast P. n igricans  je  op tim álna  hodno ta  pH 2,8. V kyslom  

prostřed í je  ten to  druh to leran tný  k pom ěrně vysokým  koncen trác iám  solí Fe, Ni, C o a Cr. 

Z ástupcov ia  rodu P enicillium  p ren ikajú  do značnej h íbky  pódneho  horizon tu . B ehera a 

M ukerji (1985) ich napr. izolovali z h íbky  až 100 cm . P eniciliá  p roduku jú  tiež značné 

m nožstvo  enzým ov , napr. ce lu lázy , lipázy , p ro teázy , pek tino ly tické  enzým y - čo im 

um ožňu je  degradovat' rózny  m ateriál. Schopnost' zástupcov  rodu  P enicillium  produkovat' 

takú to  širokú  škálu  róznorodých  látok im um ožňu je  kolon izovat’ substrá t a lebo  p rostred ie ,

I

Č e s k a  m y k o l o g ie  46 (1 - 2 )  1992
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ktoré iným  druhom  nevyhovu je . Sú schopné potlačit' a lebo  i celkom  zastavit' rast 

nežiadúcich  konkurenčných  d ruhov  a sú tiež odolné voči an tropogénnym  vp lyvom  

(M arfen ina , M irčink  1988).

C elaď  D em atiaceae  p redstavu jú  štyri rody a sedem  druhov  m ikroskop ických  húb. Je to 

čelaď  po m em e m álo  zastúpená, p ričom  na lokalitě 7 sm e neizo lovali ani jed n éh o  je j 

p redstav itela . T riedu  A sco m yce tes  zastupu je  iba druh E m ericella  n idu lans  a Talarom yces  

fla v u s , k torí na lokalitě  6 a 8 chýbajú  (tab. č. 4).

Index podobnosti m ykocenóz S podía Sórensena (O dum  1977), resp. Sxy podlá 

Jaccarda (L am ée 1976) stanovený  na zák lade druhovej sk ladby  pódnych  m ikroskop ických  

h úb  na jed n o tliv ý ch  lokalitách  vy jad řu je  tabuťka č. 5.

T ab. 5 Index podobnosti m ykocenóz  S (Sxy) a index rozdielnosti m ykocenóz 1-S (1-Sxy) na lokalitě  5 v K rižnej,
6-7 v K óprovej a 8-9  vo F u rko tske j dolině

Lokality_______________________ S________________________ L-S____________________Sxy 1-Sxy

5-6  0,6  0,4  0,4 0,6
5-7 0,3 0,7 0,2 0,8
5-8 0 ,4  0,6  0,3 0,7
5-9  0 ,4  0,6  0,3 0,7
6-7 0,5 0,5 0,4 0,6
6-8 0 ,6  0,4  0,4 0,6
6-9  0,5 0,5 0 ,4  0,6
7-8 0,3 0,7  0,2  0,8
7-9  0,5 0,5 0,4 0,6
8-9 0,5 0,5 0,3  0,7

T ak isto  ako  pri stanoven í podobnosti m ykocenóz v T ichej do lině  (Š im onov ičová 

1992), aj v K rižnej, K óprovej a Furko tskej dolině sm e na susedných  lokalitách  zistili index 

podobnosti S = 0 ,5 ; resp. Sxy = 0,4. N ajvyšší index podobnosti S = 0 ,6  sm e zistili m edzi is

m ykocenózam i na lokalitě  5 -6  a 6-8. K rížna dolina (lokalita 5) a K oprová dolina (lokalita  

6) m ajú ce lkový  charak te r velm i podobný . Pódny typ, k torým  je  podzol aren ický , je  na 

oboch rovnaký  a tiež  rozd iel v nadm orskej výške tých to  dvoch lokalit je  velm i m alý.

R astlinné sp o ločenstvo  je  však na každej z n ich iné. M edzi K oprovou  do linou  (lokalita  6) 

a F urko tskou  do linou  (lokalita  8) sú rozdiely  podstatné vačšie. C elkový  charak ter každej 

z dolin  je  iný, tiež. rastlinné spo ločenstvo  ako i pódny typ. R ozdiel vyše 300 m v nad- 1

m orskej výške dáva tiež předpok lad  na iné, d rsnejšie  k lim atické podm ienky.

S im o n o v iCo v a : S p o l o č e n s t v a  m ik r o s k o p ic k ý c h  h ú b  II.
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1. D oliny  T ichá , K rížna, K oprová a F urko tská vo V ysokých Tatrách.
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D ruhová sk ladba pódnych  m ikroskop ických  húb  sa m ení pod vp lyvom  eko log ických  

fak torov . V te jto  súv islosti ide vždy o in terakciu  viacerých fak torov  pósob íac ich  ako  

regu lačně  a au to regu lačné  m echan izm y rep rodukcie  v m ik rob iálnych  spo ločenstvách .

Vzťah m edzi pódnym i m ikroskop ickým i hubam i, rastlinným  spo ločenstvom  a vlastnosťam i 

pódy v terestrickom  ekosystém e je  velm i úzky. Preto  je  značné ob tiažne jed n o zn ačn é  určiť, 

k torý  z tých to  fak torov  je  p rim árný  a u rčujúci pri stanovení podobnosti dvoch m ykocenóz.
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Dichomitus albidofuscus a Gelatoporia subvermispora - dva nové 
choroše pro Československo

D ich om itu s a lb id ofu scu s and G ela top oria  su b verm isp ora  - tw o new  

polypores for C zech oslovak ia

P etr Vampola  a J o s e f  Vlasák

A m oři pub liku ji nálezy  dvou velm i vzácných  re sup inátn ích  cho rošov itých  hub , D ichom itus a lb ido fuscus  
(D om aň .) D om aň. a G elatoporia  subverm ispora  (P ilát) N eim elá, které jsou  nové  p ro  Č eskoslovensko .

T w o  very  rare resup inate  po lypo res, D ichom itu s a lb ido fu scus  (D om aň.) D om aň. and  G ela toporia  
! subverm ispora  (P ilát) N iem elá, are reported  as new  spcc ies for C zechoslovak ia .

Č eskoslovensko , d íky  své zem ěp isné  po loze na rozhraní působení a tlan tických  a k o n 

tinen táln ích  v livů  a také vzhledem  k pom ěrně  značném u počtu  dosud  pozoruhodně 

Zachovalých přírodn ích  lokalit, patří k zem ím  s m im ořádně bohatou  m ykofló rou . U tra 

dičně  p ilně studovaných  skupin  vyšších  hub , ja k o  jso u  např. choroše , lze jen  ob tížně  

jm en o v a t ev ropské  druhy (s vý jim kou středozem ních  - m editerann ích  druhů), které se na 

územ í našeho  státu  nevyskytu jí. 1 druhy  velm i vzácné nebo druhy  nedávno  popsané bývají 

u nás větš inou  brzy nalezeny , jak m ile  jso u  je jich  znaky ja sn é  definovány  a soustřed í se na 

ně pozornost m ykologů . T o to  platí i p ro  dva velm i vzácné druhy  chorošů  - D ichom itu s  

i  a lb ido fu scus  a G ela toporia  subverm ispora . O ba druhy  jso u  nápadné bílé p ó m atky , tvořící

na pad lých  km enech  tlusté a rozsáh lé  povlaky  a rostoucí převážně v Zachovalých b io topech  

typu jed lo b u k o v éh o  pralesa nižších  poloh.

D ich om itu s a lb id o fu scu s (D om aň.) D om aň. - póm atka  hnědobílá  

Syn.: P oria a lb ido fusca  D om aň. 

j D ichom itus a lb ido fu scus  (D om aň.) D om aň. byl jak o  nový druh pro  vědu popsán  na

základě opakovaných  nálezů v B ělověžském  pralese ve východní části Polska. Poprvé je j 

|  tam  v roce 1958 nalezl polský m yko log  S. D om aňski a o osm  let později je j popsal pod

jm énem  P oria  a lb ido fusca  (D om aňski 1966). S tejný au to r později (v roce 1972) přeřadil 

P oria  a lb ido fusca  do R eidova rodu  D ichom itu s  (D om aňski 1972). V tom to  rodě jso u  dnes 

v E vropě zařazeny  tři choroše s d im itickým  hyfovým  systém em  se skele tovým i, na vrcholu  

■’ rozvětveným i hyfam i, a to D. squa lens  (P. K arst.) R eid, D. cam pestr is  (Q uél.) D om aň. ct

O rlicz a D. a lb id o fu scu s  (D om aň.) D om aň. Podle našeho  názoru  je  však rod D ichom itu s  

značně um ělý  a nesourodý . P ředevším  D. a lb ido fu scus  nejev í žádnou příbuznost k ostatn ím  

d ruhům  v tom to  rodě; to se týká i skeletových  hyf, lišících se způsobem  větvení, barvou , 

lám avostí apod. Pro po třebu  toho to  č lánku  však zatím  jm én o  D ichom itus a lb ido fu scus
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akcep tu jem e, neboť ten to  druh nelze  u spoko jivě  p ře řad it do žádného  z dosud  popsaných  

ev ropských  rodů  chorošů  a p říbuzenské  vztahy k m im oevropským  druhům  jsm e 

nestudovali. V zh ledem  ke kon trastn ím u  zbarvení rourek a pórů  současně  navrhu jem e pro 

tento  druh nové české jm én o  p ó r n a t k a  h n ě d o b í l á .

Pórnatka hnědob ílá  roste  v B človčžském  pralese na starších  a již  částečně zetle lých  

ležících  km enech  sm rků  (P icea ab ies), v zácně i habru  obecného  (C arp inus betu lus) a p ů 

sobí b ílou  p lá tkovou  hn ilobu  dřeva. N ová československá  lokalita  je  vůbec prvním  

dok ladem  o ex istenci této  houby  m im o je jí o rig ináln í nalez iště a současně i p rvním  \

dok ladem  o růstu  toho to  druhu  n a je d l i bělokoré  (A b ies  alba).

N ásledujíc í pop is je  sestaven  pod le  p lodnic  nalezených  druhým  z autorů  u H luboké nad 

V ltavou , k teré ve všech znacích  p řesně odpov ídaly  o rig ináln ím u popisu . S právnost určeni 

však byla p řesto  je š tě  ověřena srovnávacím  stud iem  dvou herbářových  po ložek  

/. B ělověžského  p ralesa, které sbíral a určil sam otný  au tor druhu.

P lodnicc jso u  jed n o le té , na dřevu  zcela rozlité , ok rouh lé  nebo po délce km ene trochu  

pro táh lé , u p rvn ího  nálezu asi 15 x 30 cm , u druhého  12 x 15 cm velké, na povrchu  značně 

nerovné a cca 0,5 - 1 cm  tlusté. Za čerstva jso u  m ěkce m asité. S terilní p lstnatý  okraj je  

zpočátku  až 1 cm  široký , později však zcela m izí. C elé p lodn ice  jso u  nejp rve  č istě  bílé, 

jak o b y  stříb řité  b lýskavé, po o tlačení a na lom u tm avě hnědě (asi jak o  druhy  rodu 

P hellinus), při dozráván í hnědnou i na povrchu  do odstínu  b ílé kávy. R ourky jso u  až 1 cm 

d louhé, již  od počátku  nápadně tm avé. Póry jso u  d robné, 4 - 5  na 1 |jm , d louho  b ílé  nebo 

bělavé. P lodnicc rostou  velm i rych le  (rourky  dosahují délky  5 m m  asi za 10 dní), a le žijí 

krátce; asi za dva týdny  se rozpadnou  a oddělí se od substrátu . H yfový systém  je  d im itický  

s hyfam i dvou  typů. G enera tivn í hyfy  jso u  1 , 5 - 3  (jm tlusté, tenkostěnné, na p řehrádkách  

s p řezkam i. V plodnici přev ládají vegeta tivní hyfy , které jsou  2,5 - 5 (jm tlusté a cca 500 

Um dlouhé, od po lov iny  délky ke šp ičce nejprve s tenkým i pokrouceným i výběžky, později 

ho jně větvené. N ejtenčí koncové větve jso u  cca 1 pm  tlusté. T y to  hyfy  jso u  tlustostěnné až 

plné, k řehké, nahněd lé  a v KOH tm avnoucí. B azidie jso u  te trasporícké, široce ky jov ité ,

10 - 1 6 x 4 - 6  jim  velké. V ýtrusy  jso u  e lipso idn í, 5 - 6,5 x 2,5 - 3 pm  velké, hyalinní, 

tenkostěnné, h ladké a neam ylo idn í.

N ová lokalita  D. a lb ido fu scus  v Č eskoslovensku : B ohem ia m erid. - H luboká n /V lt., 

silva „ B o k y ”  ad ripam  flum inis V ltava, cca 400  m s. m ., ad truncum  iac. A b ie tis  albae,

16. V II., 27. V II., 7. VIII. 1986, ibid. ad truncum  iac. P iceae a b ie tis , 27. VIII. 1990, leg. ct 

det. J. V lasák  (herb . J. V lasák).

N ejlepšim  terénn ím  znakem  pro  určení pórnatky hnědobílé  je  nápadný  kontrast m ezi 

b ílým i póry a hnědou  stěnou  rourek , podobný  jak o  u pérovky  šedé - A porp ium  caryae  

(Schw .) T eix . ct R ogers. Pórovka šedá však n ikdy netvoří tak m ohutné p lodnice a neroste  

na jeh ličn an ech , nýbrž, na listnáčích . V elikostí a stříb řitým  leskem  pórů je  dosti podobná
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také pórnatka  velkopórá - D onkioporia  expansa  (D esm .) K oti. et P ouz., avšak  je jí povrch  

je  vždy hnčdý . N avíc je  pórnatka  velkopórá d ruhem  vy trvalým  a ro stoucím  h lavně  na 

dřevu  dubů (Q uercus). M ikroskop icky  zcela un ikátn ím  znakem  pó m atk y  hnčdob ílč  jso u  

světle  hnědé, ke konci rozvětvené  vegeta tivn í hyfy.

P lodn ice  pó m atk y  hnědob ílé  nalezl d ruhý  z autorů  poprvé  v červenci 1985 v lese 

„B o k y ” , cca 5 km severně od H luboké n /V lt., a to na p rudkém  svahu  k řece V ltavě 

(nedoloženo). P lodn ice  rostly  na pad lém  a již  dosti ze tle lém  km enu  je d le  bě lokoré  (A b ies  

alba), porostlém  m rtvým i p lodnicem i troudnatce  růžového  - F om itopsis rosea  (A lb. et 

Schw .: Fr.) P. K arst. Považoval ten to  nález za p óm atku  ěu lym skou  - S ke le to cu tis  tschu- 

lym ica  (P ilát) K eller a nálezu nevěnoval pozornost dokud  nezjistil, že houba po třech 

týdnech  „ zm ize la” . N ásledující rok  (1986) pak  sbíral na ste jném  m ístě  další ex em p láře  16.

V II., 27. VII. a 7. V III.; p lodn ice  houby  se však  opět b rzy  po té  zcela rozpad ly . Č asný  růst a 

rych lý  rozpad  p lodn ic  jso u  z ře jm ě pro  ten to  d ruh  charak teristické . T aké všechny  exem pláře  

z Polska byly  nalezeny  od června do  srpna, tedy v obdob í, kdy podobné ve lk é  pó m atk y  

so tva začínají růst. O  rych lém  rozpadu  p lodn ic  se však  D om aňski ve svém  pop isu  

nezm iňuje . N ásledu jíc í dva roky (1987 , 1988) vy rostla  na ste jném  m ístě pouze p lodn ice  

bě lochoroše  rozlitého  - A ntrod ia  gossyp ia  (Speg.) R yv., což  je  kupod ivu  jed in ý  choroš, 

k terý  je  ste jně  efem ém í. D alší p lodn ice  p óm atky  hnědob ílé  byla nalezena  až 27. V III.

1990, a to  ve vzdálenosti asi 30 m  od m ísta p rvn ího  nálezu. V yrůstala  na ležícím  

sm rkovém  km enu , opět po rostlém  m rtvým i p lodnicem i F om itopsis rosea.

G elatop oria  su b verm isp ora  (P ilát) N iem ela - pórnatka slám ožlu tá  

%! Syn.: P oria  subverm ispora  P ilát, F ibu loporia  subverm ispora  (P ilát) D om aň., T yrom yces

subverm isporus  (P ilát) R yv ., Spong iporus subverm isporus  (P ilát) Ryv. et G ilbn ., 

C eriporiopsis subverm ispora  (P ilát) G ilbn. et R yv., P oria  no ta ta  O verh . (nom . inval.),

Poria quercuum  Baxt.

G ela toporia  subverm ispora  byla pod jm énem  P oria  subverm ispora  popsána  A. P ilátem  

ja k o  nový druh pro  védu před  více než padesáti lety , a to  podle  č ty ř p o ložek  z herbáře  

L. O. O verho ltse , pocházejíc ích  ze tří různých  lokalit v Severní A m erice. Jako  typus vybral 

P ilát po ložku  No. 8821 (herb. O verho lts), k terá je  nyní u ložena v herbáři m yko log ického  

oddělen í N árodního  m uzea v P raze (PR M  200515). T u to  po ložku  sbíral A. S. R hoads 

16. IV. 1922 na m rtvém  km enu Q uercus a lba  v M ountain  G rove ve státě  M issouri v U SA  

(P ilát 1940). V Severní A m erice však  byl ten to  druh později popsán  je š tě  dvak rá t, a to 

poprvé  nep la tně  (bez la tin ské  d iagnózy) ja k o  P oria  no ta ta  O verho lts  (1942), p o d ruhé  pak 

ja k o  P oria  quercuum  B axter (1949). O bě tato  jm éna  patří tedy do  synonym iky . P ostupným  

rozpadem  širokého  rodu  P oria  vzn ik la  o tázka , do k terého  z m enších  rodů  zařad it P oria  

subverm ispora , což. se  od razilo  v několika nových  kom binacích . První se  snažil vy řešit
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problém  zařazen í té to  houby  D om aňski (1969), když publikoval novou  kom binaci 

F ibu loporia  subverm isp o ra  (P ilát) D om aň. T ypovým  druhem  rodu  F ibu loporia  B ond. et 

Sing. ex Sing. je  P oria  m ollusca  (Pers.:F r.) C ooke s. Bres. 1897 = Poria m ucida  (Pers.:F r.) 

C ooke, u nás /.nám á pod  jm én y  F ibu loporia  donkii D om aň. nebo P orpom yces m ucidus  

(Pers.:F r.) Jiilich. P odle našeho  názoru  však zahrnutí téch to  dvou  druhů  hub  do  jed n o h o  

rodu není nejšťastnčjší, neboť obě houby  jso u  značně rozd ílné. D o rodu  Tyrom yces 

P. K arst. kom binoval naši houbu  R yvarden  (1973), avšak ani to to  řešeni neby lo  vhodné, 

neboť příliš  š iroce  pojatý rod Tyrom yces  je  v posledních  letech již  také neudrž ite lný .

Z  těch to  důvodů  zřejm ě R yvarden spo lečně  s G ilbertsonem  provedli později další novou  

kom binaci, a to do  rodu S po n g ip o ru s  M urrill (R yvarden  et G ilbertson  1984) a zcela 

nedávno  je š tě  do rodu C eriporiopsis  D om aň. (G ilbertson  et R yvarden  1985). Zdá se však , 

že ob tížnou  situaci dobře vyřešil až N iem elá (1985), když vystavěl nový rod G ela toporia  

a P oria subverm ispora  stanovil je h o  typovým  druhem . D o rodu G ela toporia  současně 

přeřadil je š tě  jed en  druh pórnatky  v Č eskoslovensku  znám ý pod jm én em  slizopórka 

nazelenalá  - G loeoporus p a n n o c in c tu s  (R om ell) J. E rikss. V zhledem  k tom u, že N ie- 

m eláovo  řešen í považu jem e z uvedených  kom binací za nejvhodnější, používám e tedy 

jm én o  G ela toporia  subverm ispora  (P ilát) N iem elá; k tom uto  řešení se p řik lon ili též 

K otlaba a P ouzar (1990). Současně navrhu jem e pro tento  druh i nové české jm én o  p ó r 

n a t k a  s l á m o ž l u t á .  N evyužívám e tak p řek ladu  latin ského  d ruhého  jm éna  

„ su b v erm isp o ra” , k teré volně pře loženo  znam ená „s červům  podobným i v ý tru sy ” , ale 

navrhu jem e jm én o  vy jadřu jíc í jeden  z ne jnápadnějších  m akroznaků  dospělých  plodnic 

toho to  druhu.

' ^  _

r  i > c a

1. D ichom itus a lb ido fuscus  (D om aň.) D om aň. - rozvětvená vegetativní hyfa.

Pórnatka slám ožlu tá  je  d ruhem  znám ým  dosud  pouze ze Severn í A m eriky a z E vropy.

Ze Severní A m eriky , kde je  dosti rozšířená , byla publikována z U SA  ze států  M ontana,
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A rizona, C o lo rado , N ew  M exico , T exas, M issouri, G eorg ia , N orth  C aro lina , V irgin ia, 

Pensy lvania  a z K anady pak  z O ntaria  a po loostrova  N ova Scotia (G ilbertson  et R yvarden  

1986). V E vropě, kde je  však  velm i vzácná, byla dosud  nalezena  jen  na něko lika  lokalitách  

ve F insku  (N iem elá 1985), na je d n é  lokalitě  v Polsku (D om aňski 1969) a v Jugosláv ii 

(T ortič  1984). Č eskoslovensko  je  tedy č tv rtou  ev ropskou  zem í, kde ta to  houba 

prokazate lně  roste.

^  | 5 „ m  ,

2. G ela toporia  subverm ispora  (P ilát) N iem elá - A) krysta lové růžice na hyfách  v o s tií rou rek , B ) výtrusy.

C o se týče pó m atk y  slám ožlu té , lze ten to  druh charak terizovat ja k o  sap ro fy tický , 

rostoucí na m rtvém  d řevu  listnáčů  i jeh ličn an ů  a působící b ílou  hn ilobu  dřeva. Ze Severní 

A m eriky jso u  ja k o  hostite lské  d řev iny  uváděny  z jeh ličn an ů  druhy  rodů  A bies, Picea, 

P inus  a Pseudotsuga , z listnáčů  pak Acer, P opu lu s  a Q uercus  (P ilát 1940, B axter, 1949, 

G ilbertson  1974, G ilbertson  et al. 1975, L ow e 1966, M artin  et G ilbertson  1978, N akasone 

1981, G ilbertson  et R yvarden  1986.) V E vropě je  p řev ládajíc ím  hostite lem  sm rk  ztepilý  

(P icea ab ies), byly  však  zaznam enány  i nálezy na jív ě  (Salix  caprea) a střem še obecné 

(P adus avium ) (D om aňski 1969, N iem elá 1985, T ortič  1984).

Jak  již  b y lo  uvedeno , je  G ela toporia  subverm ispora  v E vropě velm i vzácná a pro 

většinu  československých  m ykologů  tedy zřejm ě neznám á. Pro ně je  u rčen  n íže uvedený  

popis, k terý  je  ses taven  podle  p lodn ic  nalezených  d ruhým  z au to rů  v A dam ové u Brna.

P lodnice jso u  jed n o le té , na d řevě zcela rozlité, ne jprve tvořící tenké  okrouh lé  skvrny  až 

2 cm  široké, později sp lývajíc í v souv islé  pov laky  až 25 cm d louhé, 10 cm  široké  a 0 ,5  cm 

tlusté. Za čerstva jso u  ce lé  p lodn ice  bílé, později se šedohnědým  nádechem , za sucha pak 

šp inavě  slám ově zbarvené. S teriln í okraj je  0,5 - 1,5 pm  široký , vatovitý  nebo  p řitisk le  

pavučinov itý , bílý a za sucha kontrastu jíc í se slám ově zbarveným i rourkam i. S ub iku lum  je
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velm i tenké , b ílé , nehygrofánn í. R ourky  jso u  až 4 pm  d louhé, na šikm ém  podk ladu  

po trhané, za čerstva  b ílé  a vodnatě  hygro fánn í, za sucha slám ově žlu té  a křehké. Póry  jso u  

pom ěrné  d robné, 3 - 5 na 1 pm  (za sucha se však něk teré  rozesychají do  značné šířky ), jso u  

hranatě  o k rouh lé , za sucha na ostří b íle  o jíněné. H yfový systém  je  m onom itický , tj. tvořený  

pouze genera tivn ím i hyfam i. H yfy jso u  2 - 3,5 pm  tlusté, vě tš inou  tenkostěnné nebo  se 

slabě ztloustlým i stěnam i, na p řeh rádkách  s p řezkam i, v tram ě rourek  slabě am ylo idn í. 

N e jnápadnějším  m ikroznakem  jso u  velm i ho jné k rystaly , vysky tu jíc í se  p řevážně  na 

hyfách  v o stří rou rek  a vy tvářejíc í jakés i ku lov ité  růžice o p rům ěru  5 - 1 0  pm . H ym enium  

je  tvo řeno  bazid iem i, bazíd io lam i a nehojným i vřetenovitým i cystid io lam i. B azid ie  jso u  

te traspo rické , ky jov ité , 13 - 20 x 4 - 5 pm  velké. V ýtrusy  jso u  úzce válcov ité , m írně 

zak řivené  a k pou tku  (ap iku lu) p řišp iča tě lé , 5 - 6 x 1 - 1,6 pm  velké, hyalinn í a neam y- 

loidní.

N ová lokalita  G. subverm ispora  v Č eskoslovensku: M oravia centr. - A dam ov ap. B rno, 

in silva supra stat. A dam ov - zastávka (area tuta = SPR  „C o u fav á” ), cca 250  m  s. m ., ad 

truncum  iac. A b ie tis  albae, 30. VIII. 1989 leg. et det. J. V lasák  u t Ske le tocu tis  tschu lym ica  

{= S. odora), 11. II. 1991 rev. P. V am pola ut G ela toporia  subverm ispora  (P ilát) N iem elá 

(PR M  868537).

Jak  je  již  z c itace  etikety  herbářového  dokladu  patrné, byl ten to  nález v terénu 

p ředběžně určen ja k o  pórnatka  ču lym ská - Skele tocu tis  tschu lym ica  (P ilát) K eller. Pod 

tím to  terénn ím  určen ím  byl také v roce 1990 publikován  ja k o  první p ro  M oravu  v seznam u 

druhů  nalezených  v průběhu  exkurzí VIII. celostátn í m yko log ické  konference  v B rně (viz 

M ykol. listy  no. 39 : 24). T eprve  následné podrobné stud ium  toho to  sběru , p rovedné 

prvním  z au to rů  počátkem  roku  1991, p řineslo  p říjem né p řekvapení. M ikroskop ickým  

vyšetřen ím  by lo  to tiž  z jištěno , že uvedený  nález není Skele tocu tis  tschulym ica, ale 

m nohem  vzácnější G ela toporia  subverm ispora  a že je  v lastně p rvn ím  nálezem  pro 

Č eskoslovensko . S právnost toho to  určení byla ověřena stud iem  ho lo typu  Poria sub-  '

verm ispora  P ilát v herbáři N árodn ího  m uzea v Praze (PR M  200515). ;

Č erstvé p lodn ice  pórnatky  slám ožlu té  se velice podobají něk terým  dalším  d ruhům  

bílých p ó m atek , usušené však  získávají charak teristické šp inavě slám ožlu té  zbarvení, \

někdy až se  slabě  o livovým  nádechem . Pro nápadnou  inkrustaci hyf, nejlépe patrnou  v ostří

rourek, jso u  m ik roskop icky  snadno  určitelné.

S u m ni a r y

Tw o specics o f po lypo res, Dichomitus albidofuscus and  Gelatoporia subvermispora were found in 
C zechoslovak ia  fo r the first tim e.

Dichomitus albidofuscus that has been know n from  B ialow ieža virgin forest in Poland only appeared  tw icc 
011 a locality  near H luboká n/V lt. in sou th  B ohem ia on rotten trunks o f  Abies alba and  Picea abies. It is a large, 
fleshy, up  to 10 |im  tliick Poria w ith the consp icuous con trast betw een  w hitish  pores and  dark  brow n tubes as the 
m ain fie ld  character. B asid iocarps develop  very early  (June, July) and  qu ick ly  but a fter only  one m onth

I
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com ple te ly  d isin teg ra te . M icroscop ica lly  the brow nish , in the u p p er h a lf  ram ified  and  in K O H  darken ing  
vegetative  hyphae  a re  qu ite  un ique. T he position  o f  th is fungus in the genus D ichom itu s  is d iscussed .

K G ela toporia  subverm ispora  g row s in N orth A m erica an d  Europe. T his spec ics is very rare in E urope and
m eanw hile  it has been  found  in F in land , P oland and Y ugoslavia. The. new  C zechoslovak  locality  at A dam ov near 
B rno in centra l part o f  M orav ia  is reported . G. subverm ispora  is  very s im ilar to som e w hite spec ies  from  the 
g roup  P oria  s. 1. bu t m icroscop ica lly  it is  d ifferen t by the p rom inen t crysta l ro se ttes  on  hyphae  o f  the 
d isepim ents.
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Two Gerronema species growing on Marchantia thalii. 
1. G. marchantiae Sing, et Clém., 2. G. postii (Fr.) Sing.

D vě kalich ovk y  rostoucí na stélce porostn ice.

1. ka lich ovk a  p orostn icová , 2. k a lichovka Postova

Ja ro s la v  K lán

D escrip tion  o f  tw o rare G erronem a  spccies g row ing  on M archantia  thalii is presented . T he m ain 
d istingu ish ing  fea tu res o f  bo th  spec ics, their ecology, and d istribu tion , are described . G. p o stii is assoc iated  w ith -j
firep lace  m osses. G. m a rchan tiae , an  alp ine e lem ent, has been  recorded  in C zechoslovak ia  fo r the first time.

Je podán  pop is  dvou vzácných  d ruhů rodu G erronem a  rostoucích  na stélce  porostn ice . Jsou uvedeny  hlavni 
rozlišovací znaky obou d ruhů , je jich  ekologie  a rozšířeni. G. p o stii je  vázána svým  výskytem  především  11a  starší %
sp á len iš ti. G. m archantiae , a lp inský p rvek , je  poprvé  pub likována z Č eskoslovenska.

G erron em a m arch an tiae  Sing. et C lěm . 1971 in Schw eiz. Zeit. Pilzk. 49 : 119.
Syn.: G. daam sii M erxm . et C lém ., Schw eiz. Zeit. Pilzk. 1982 A, 123 : 18, M ycol. H elv. 1982.
Icon.: W atling  et R om ero  1989 : 193; Scnn-Irlet et al. 1990 : 17; B reitenbach et K ránzlin  1991 : 214.

Pileus 2 - 1 0  pm  diam ., sligh tly  hyg rophanous, at first convex , la ter p lano-convex  to 

som ew hat depressed  cen tre , m argin  crenulate; sm ooth . V ivid orange red w hen young , 

bright taw ny orange to  ochre w ith darker, a lm ost rust-co lo red  centre. L am ellae L = 8 - 12,1 

= 0 - 1 ,  deep ly  decurren t, alm ost triangu lar, d istan t, forked, sligh tly  th ick ish ; w hitish  or 

yellow ish . S tipe 8 - 15 x 0.8 - 1.4 pm  ho llow , conco lours w ith p ileus or sligh tly  paler, 

sm ooth , p ru inose at apex. C ontex  th in , conco lou rs w ith pileus; odour and taste indistinct.

Spore prin t w hite. Spores 8.5 - 10.5 (11.5) x 5 - 6.5 (7) pm , Q = 1.50 - 1.75, e longate  

e llip so id , b road ly  e llip so id , hyaline; sm ooth , inam ylo id , acyanophilous. B asid ia 30 - 40  x 7 

- 10 pm , c lavate , 4 -spored . H ym enophoral tram a regular. S tip itipellis w ith scattered , 

flexuose, sligh tly  c lava te  cau locystid ia  30 - 50 x 5 - 10 pm . P ile ipellis sligh tly  d iffe ren 

tia ted , rad ia lly  arranged  hyphae 3 - 5 pm  broad, w ith abundant yellow  in tracellu lar 

p igm ent. H ym enial cystid ia  and  c lam ps absent.

C ollectioas  exam ined: B ohem ia m erid.: m ontes Šum ava, in dccliv . m ontis "Popelná hora" pars supra  Popelná 
ap. N icov pr. S tachy in alt. 940  m .s.m ., ad M archantiam  po lym orpham , 21. VI. 1987, F. K otlaba (PR M  853322).
S lovakia bo realis : m on tes B ielské T atry , in ripa lacus B iele P leso , in alt. 1 7 50  m .s.m ., ad  M archantiam  
alpestrem , 26. VII. 1978, J. K lán (herb. K lán).

E c o l o g y  a n d  d i s t r i b u t i o n

T his b ryoph ilous species g row s solitary  or in sm all g roups exclusively  on dead  and 

liv ing thalii o f  hepatics (M archan tia  po lym orpha , M. a lpestris  and M. p a leacea ), on hum id  

soils. T he m ain  fructification  period  is the aestival season (June - July). G. m archantiae  

w as found p redom inan tly  in (sub)a lp ine  zone - the Sw iss A lps (S inger et C lém en fo n  1971;



Senn-Irle t et al. 1990), the French A lps (S enn-Irle t et al. 1990), the A ustria A lps (S chm id- 

H eckel 1990), a lp ine  sites  in N orw ay (S enn-Irle t et al. 1990) and  the H igh T atra  M ts., 

S lovakia. In subm ontane  zone it is reported  from  G erm any (K rieg lste iner 1980) and  the 

Šum ava M ts., B ohem ia. It w as also  observed  in arctic  areas - A laska (S enn -Irle t e t al. 

1990) and G reen land  (L am oure et al. 1982). O nly  one find ing  w as reported  from  low lands 

in G reat B rita in  by W atling  and R om ero  (1989), w ho fo u n d .it in an area a round  a w ater 

channel but take it for very probab ly  adven tive  in its p resent site.

i \ i %  T o r
I I  I I Q  m 0

j? 1 a-c. G erronem a m archan tiae  Sing, et C lém . - b -basid ium , c-spores. 2a-c  G. postii: b  - basid ium , c  - spores.
J. K lán  del.

N o t e : G. m archantiae  com es very  c lo se  to  G. daam sii M erxm . et C lém . It d iffers  ho w ev er by a la rger 
quan tity  o f  c lubshaped  h a ir on the stipe. A s in te rm ediates occur, the dem arcation  betw een  the  tw o spec ies  is still 
im possib le  because  o f  lack  o f  m aterial. M ore m ateria! m ight enab le  to  d istingu ish  be tw een  them .

G e rro n e m a  p o stii (Fr.) Sing. 1961 in Sydow ia 15: 50.
Syn.: A g a ricu s  p o s tii  Fr. 1863, M onogr. H ym en. Suec. 2: 291.

O m phalina  p o s tii  (Fr.) Sing. 1947, M ycolog ia  39: 83.
Icon.: C ejp  1936, tab. 6 , fig . 118-119, p ho to  I4 a ; P ilát 1952, pho to  312a, S pooner 1987: 19; Senn-Irle t et al. 
1990: 19.

Pileus 20  - 30 (40) pm  d iam , sligh tly  hyg rophanous, convex , p lane  a lm ost depressed  

and um b ilica te  centre. M argin  sligh tly  incurved , en tire , sm ooth . O range yellow , b righ t 

orange. L am ellae L = 20 - 55, 1 = 3 - 5, deeply  decurren t, close, not forked. W hitish , pale 

yellow ish  or pale cream . S tipe 20 - 55 x 1 - 2 pm , equal, sm oo th , w ith  w h ite  basal to 

m entum , solid  to  hollow . C onco lo rous or pa ler w ith p ileus. C ontex  th in , w h itish  to 

yellow ish ; odou r and taste sligh tly  farinaceous. Spore prin t w hite. Spores 7.5 - 9 .5  x 4  - 5 .6  

pm , Q  = 1.4 - 1.8, e llip so id , hyaline, sm oo th , inam ylo id , acyanoph ilous. B asid ia  25 - 35 x
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K l á n : G e r r o n e m a  o n  M a r c h a n t ia

6 - 10 (am, cy lind ric , 4 -spored  (2-sp.). H ym enophoral tram a regu lar to  subregular.

S tip itipe llis  w ith  sca ttered  flexuose, p ro trud ing  term inal cells (?cau locystid ia) 35 - 70 x 4-6  

pm , yellow  in tracellu lar p igm ent p resent. P ile ipellis o f  repent to  ascend ing  hyphae , 5 - 7  

pm  broad ; subpe llis  o f  loosely  in terw oven  hyphae; go lden  yellow  in tracellu lar p igm en t 

abundant. H ym enial cystid ia  and  c lam ps absent.

C ollections exam ined : B ohem ia m erid.: in s ilva  "V e lk ý  P á len ec”  prope B latná, V lil. 1926, K. C ejp  (PRC ); 
m onte  B rdy , pr. M ýto , in carbonariis  silva tic is, IX. 1928, K. C ejp (PRC ); in m onte K očka (B rdy), VIII. 1929, K.
C ejp  (PR C ); m ontes Š um ava, pr. Č. K řiž, in p ine tis  ad  M archantiam , VIII. 1929, A. Pilát (PR C ) (P ilát 1930; C ejp 
1936). B ohem ia borealis: L ovosice , in portu  m ercato rio  prope o rbitas viae ferreae, ad  terra in  hum idam  particu lis  
carbonum  to sto rum  et cinere  perm ix tam  (slag), ad  M archantiam  po lym orpham , 12. X. 1984, 26. IX. 1985, V.
Jehlik . M alá  B ělá, in v ico  V elký R ečkov , in valle  rivi R okytka, in carbonariis  in ter m uscos (F unaria hygro- 
m etrica ), 17. V I., 12. VII. 1970 J. H erink  (herb. H erink  127/70). S lovakia sept.: Tatrae M agnae, in ter pagos 
V ýchodná et V ažec, 850 m. s. m ., in carbonario  in ter thallos M archantiae  po lym orphae , 17. IX. 1972; V ažec, 
tab em acu lu m  "H o te l  V ažec” , in stratu  h e paticam m , 14. VIII. 1 9 8 7 ,1. K uthan (BRA).

E c o l o g y  a n d  d i s t r i b u t i o n

G. p o s tii  g row s so litary  am ong dead thalii o f  hepatics (M archan tia  p o lym orpha )  and  

m osses (F unaria  hygrom etrica , C era todon  purpureus). M ost reco rds o f fructifica tion  have ‘

been m ade in sero tinal season  (A ugust-S ep tem ber). It occurs from  hilly  country  to  the 

m oun ta in  belt (the H igh T atra  M ts.). A ccord ing  to Senn-Irle t et al. (1990), it is a 

p redom inan tly  low land  species, but found also  in subalp ine , a lp ine zone and subarctic  

reg ions. All C zechoslovak ian  hab ita ts are o lder bum s. G. p o stii seem s to  be associa ted  w ith 

firep lace  m osses. G. p o stii does no t appear on the b u m s until a m oss carpet has been  

estab lished  and d isappears w hen  the m oss carpet is broken  up. T he fungus w as co llected  by 

P etersen  (1970) on b u m s from  64 to at least 187 w eeks after fire.

C oeno log ica lly , the localities m ay m ostly  be p laced in d ifferen t p ioneer B ryophyta 

com m un ities subass. F unarietum  hygrom etricae  H übsch. 1957, M archan tie tosum  

p o lym o rp h a e  H übsch. 1957. T hese com m unities are m esophytic  to hyg rophy tic , w ith rich 

con ten t o f  sa lts  and  n itrogen . G. p o stii is a sap ro troph ic  species w ith ruderal stra teg ies. It 

g row s occasionally  on peat am ong Sphagnum  and P olytrichum . It is rare in N orth 

tem pera te  zone.

Tab. 1
M ain  d istingu ish ing  fea tu res betw een  G. m archan tiae  and G. postii.

G. m archan tiae  G. postii

Pileus -d ia m  2-10  jim  > 1 0 jim
- m arg in  crenu la te  entire

L am ellae  d istan t, fo rked  close , not fo rked
S pores - w idth  5-6.5 um  4-5 .6  (im

N o t e :  R ickenella  fib u la  (Bull.: Fr.) R aith ., R. m ellea  (S ing, et C lém .) a re  s im ila r in shape , co lo u r o f  
carpophores  and  by  g row ing  on s im ila r eco topes as  G. m archantiae  and  G. po s tii, are easily  recogn ized  by 
p resence  o f  hym enial cystid ia  and  clam p  connections.

I
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New records of micromycetes from Czechoslovakia. II. Filobasidiella 
depauperata (Petch) Samson, Stalpers et Weijman

N ové nálezy  m ik rom ycetů  v Č esk osloven sk u . II. F ilob asid iella  d ep au p erata  (Petch)

S am son , S ta lp ers et W eijm an

A lena  K ubátová

The m icroscop ic  fungus  F ilobasid ie lla  depaupera ta  is recorded  from  C zechoslovak ia  fo r the first tim e. It w as 
iso la ted  from  the su rface  o f  a V erticillium  lecan ii co lony ob tained  from  m ycelial ove rg row th  on  a ca terp illa r o f 
to rtric id  (C arpocapsa  p o m one lla , L ep idop tera). The stra in  is m ain tained  in the C ultu re  C ollection  o f  Fungi, 
D epartm ent o f B o tany , C harles U niversity , P rague, as C C F 274b. D escrip tion  and illu s tra tion  are given .

Z  povrchu  ko lon ie  houby  V erticillium  lecanii izo lované  z h o usenek  oba leče  jab lečn é h o  by la  vy izo lována  
houba F ilobasid ie lla  depaupera ta . T en to  d ruh  nebyl d osud  v Č eskoslovensku  zaznam enán . K ultu ra  houby  je  
u ložena ve Sbírce  ku ltu r hub  katedry  botaniky  Pí. f. UK v P raze pod č. C C F 2746. Je uveden  je ji pop is  
a vyobrazeni.

In 1991 the fo llow ing  en tom opatogenous fungi w ere iso lated  from  dead  ca te rp illa rs  o f  a 

to rtricid : V erticillium  lecanii (Z im ní.) V iégas, B eauveria  bassiana  (B als.) V uill. and 

P aecilom yces fa r in o su s  (H olm ) B row n et Sm ith. A fter som e w eeks sm all w hitish  

sporodoch ia -like  fo rm ations o f  a very slow ly  g row ing  fungus w ere reco rded  on one o f  a 

Verticillium  co lony . T he fungus w as iso lated  and determ ined  as F ilobasid ie lla  depaupera ta  

(a fter M alloch  et al. 1978; Sam son et al. 1983). D escrip tion  o f  th is stra in  is reco rded  

below .

F ilobasid iella  d ep au p erata  (P etch) Sam son, S talpers et W eijm an  1983 
Syn.: A sp erg illu s  d epa u p era tu s  Petch  1931

F ilobasid ie lla  a rachnophila  M aloch , K ane et L ahaie  1978

S t u d i e d  m a t e r i a l :

I T he fungus w as iso lated  from  a surface o f  Verticillium  lecanii co lony  ob ta ined  from  a

dead ca te rp illa r o f  to rtric id  C arpocapsa  pom onella  (L ep idop tera) in XII. 1991 by A. K u

bátová as No. 174/91. T he ca te rp illa rs w ere co llected  on app le-trees in H o lovousy , E astern 

B ohem ia, C zechoslovak ia  by P. Syrovátko  in V. 1991. T he strain  w as deposited  in the 

C ultu re  C o llection  o f  Fungi (C C F), D epartm ent o f  B otany , C harles U niversity , Prague, as 

C C F  2746.

D e s c r i p t i o n :

T he fungus w as cu ltiva ted  on the fo llow ing m edia:

- C zapek  yeast ex tract agar (C Y A ),



- C Y A  w ith cca 2 % o f  d ried  and pow dered  C arpocapsa  ca terp illa rs  (C Y A 2C ),

- w ater agar w ith cca 2 % o f d ried  and pow dered  C arpocapsa  ca terp illa rs  (W A 2C ),

- w ater agar w ith dead  m ashed  Verticillium  (W A V ),

- W A V  w ith 2 % y east ex tract (W A V 2Y E ),

- w ort-beer agar (W B A ).

C o lon ies on all o f  the m edia w ere w hitish  to w hite, p lane, ve lu tinous, very slow ly g row ing , 

w ith u nco lou red  reverse. O n C Y A , C Y A 2C  and  W A 2C  at 25°C  the co lon ies a tta ined  about 

25 pm  in diam . a fter 30 days. O n W A V  and W A V 2Y E  at 25"C the co lon ies a tta ined  cca 

10-20 pm  in d iam . after 30 days. O n W B A  at 25°C  the grow th w as very  poor, w ith 

co lon ies a tta in ing  4 pm  after 30 days. A t 3 7 ”C after 30 days the g row th  w as nil.

H yphae hyaline , sep tate , w ithout c lam ps, som etim es sw ollen  at the base o f  the 

spo rophores, cca 1.6-2.5 pm  w ide, at about 5 pm  in diam . at the sw ellings. S porophores o f 

c lava te  form  w ith  long cylindrical stipe, cca 30-80  x 4 .7 -5 .4  pm , o ften  grow ing  in vertic ils 

o f  2 to 4 , w ith 4 apical spo rogenous loci on the head, w ithout sterigm ata. Spores produced  

in chains, hyaline , ob long  to  pen tagona l, truncate  at the base, cca 3-3.9 x 2 .3 -2 .9  pm  (see 

figure). B udding  cells know n in a pa thogen  F. neo form ans  as C ryp tococcus  anam orpha 

w ere not observed . C h lam ydospo res no ted  by M alloch, K ane and L ahaie (1978) in F. 

arachnoph ila  w ere no t observed  either.

Perm anent m ounts o f  F. depaupera ta  in a po lyv iny lalcohol are p reserved  in the CCF. 

N o t e s  o n  e c o l o g y :

F. depaupera ta  w as o rig inally  described  as an en tom opatogenous fungus on a 

A sp id io tu s  sp. (H om optera) in Sri Lanka by Petch (1931). He reported  this fungus as ra ther 

abundan t on Lep idosaphes u lm i (H om optera) in N orfolk, E ngland also.

R ockw ood  (1951) found  ” a pretty  little  A sperg illu s, w hich answ ers to the descrip tion  o f 

A. d ep aupera tu s  Petch  (1 9 3 1 )”  on aph ids in the Pacific N orthw est o f  USA.

M alloch et al. (1978) iso lated  F. depaupera ta  from  a dead sp ider in O ntario , C anada, 

together w ith V erticillium  lecanii. N otew orthy  is ano ther stra in  iso lated  from  aph id s in 

W agen ingen , T he N etherlands, together w ith V. lecanii (Sam son et al. 1983). M alloch et al. 

(1978) no ted  b e tte r spo ru la tion  o f  F. depaupera ta , w hen V. lecanii w as inocu lated  near a 

co lony  o f F. depaupera ta .

A ccord ing  to  the above cited  data and to ow n observations, F. depaupera ta  is 

considered  as an  en tom opatogenous fungus w ith affin ity  to Verticillium  lecanii. In contrast 

to the dangerous pathogen  F ilobasid iella  neo form ans, F. depaupera ta  g row s very poorly  

or not at all at 37°C  and is nonpathogen ic  for hom oio therm ic an im als (M alloch  et al. 1978).

K oval’ (1974) reported  A. depaupera tu s  on H om optera in C rim ea, but her descrip tion  o f 

this fungus (viz. dark  green co lon ies, ellipsoidal con id ia) is not in accordance  w ith the 

descrip tion  presen ted  here.
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N o t e s  o n  s y s t e m a t i c  p o s i t i o n :

From  a sy stem atic  po in t o f  v iew , the genus F ilobasid ie lla  is inc luded  in Sporid ia les, 

U stilaginom ycetes, B asid iom yco tina  (after H aw ksw orth , Sutton  et A insw orth  1983).

K w on-C hung  has suggested  the inclusion o f  th is genus in the F ilobasid iaceae  o f  the 

U stilag ina les  and  la te r a new  order, F ilobasid ia les  (K w on-C hung  1975, 1987).

W ith regard  to  the m orphological resem blance, M alloch  et al. d escribed  F. arach- 

noph ila  as d iffering  from  F. neo fo rm ans  by spore shape and the absence  o f  a yeast-like  

g row th  phase and  c lam p  connections. S am son et al. (1983) found that F. a rachnoph ila  is 

iden tical w ith  A sp erg illu s  depaupera tu s  Petch and they  m ade, therefo re , a new  

com bination  F ilobasid ie lla  depaupera ta  (Petch) Sam son, S talpers et W eijm an.

K han et al. (1981), S am son  et al. (1983) and K w on-C hung  (1987) have  m ain ta ined  the 

accom odation  o f  F. d epaupera ta  in the genus F ilobasid ie lla , but they h ave  accep ted  it w ith 

som e reservations:

- F. depaupera ta  has spo rogenous s tructu res strong ly  resem bling  basid ia  o f  F. neo -fo rm ans  

and its spores are p roduced  in chains as those o f  F. neo fo rm ans  (they  are no t d ischarged) 

but F. depaupera ta  lacks c lam p  connections and  yeast like grow th phase.

- A fter K han et al. (1981), w ho  investigated  the u ltrastructu rc  o f  F. a ra ch n o p h ila  by 

transm ission  and  scann ing  elec tron  m icroscopes, the septa in F. dep a u p era ta  have 

do lipo res w ith  septal sw ellings, w ithout the pore caps, resem bling  the septal po re  appara tus 

o f  F. neo fo rm ans  and  som e yeast-like fungi. T he type o f  spo re  fo rm ation  in F. 

depaupera ta , how ever, is en terob lastic ; in F. neo fo rm ans  the  spore fo rm ation  is 

ho lob lastic . T hese  au thors also  reported  the inability  o f  F. depaupera ta  to hyd ro lyze  urea, 

ox id ize  pheno lic  com pounds, and syn thesize  starch (physio log ica l fea tu res charac te ristic  o f 

F. neo form ans).

- A ccord ing  to  Sam son et al. (1983), the carbohydrate  p ro file  o f  tw o investiga ted  stra ins o f 

F. depaupera ta  revealed  basid iom ycetous affin ities. O n the con trary , the vast m ajority  o f 

the m ycelia l cells are m onocaryo tic , dem onstra ting  that F. depaupera ta  is no t a typical 

basid iom ycete .

R egard ing  Sam son et al. (1983), fu rther genetic  stud ies are requ ired  to  determ ine 

w hether the spores are sexual o r not and thus w hether the fungus is an anam orph  or a 

te leom orph . O n the basis o f  the above m en tioned  facts, the generic  position  o f  F. 

d epaupera ta  is considered  to be uncertain .

Č e s k a  m y k o l o g i e  4 6  (1 - 2 )  1 9 9 2
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F ilobasid ie lla  depaupera ta  (PcTch) Sam son, S talpers cl W eijm an, strain  C CF 2746 grow n on CY A , spo rophores H

w ith spores. H
A. K ubátová del. H
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Charakteristika huby Tilletia controversa Kühn a jej novej lokality 
na pýre (Elytrigia Desv.)

C h aracteristic  o f  the fu n gu s T illetia  con troversa  K ühn and its new  locality  on d o g 's  

grass (E lytrig ia  D esv.)

P eter P aulech

V práci je  op ísaná  nová lokalita  liuby Tilletia controversa K ühn na pýre sivom  (Elytrigia intermedia (H ost)
N evski) a pýre p laz ivon i (£. repens (L .) D esv.). N achádza sa na svalin koty Vrcliná hora , v ka tastrálnom  územ í 
M ást I, v na jzápadnejše j časti pohoria  M alé  K arpaty , pri obci Stupava. U populácie  huby je  uvedená 
m orfo log ická a ekofyz io log ická  charak teristika  je j ch lam ydospór a výsledky analýzy  rastovej depresie  |
in fikovaných  hostite lských  rastlin . K u k ličeniu  chJaniydospóry vyžadovali světlo  a nizku tep lo tu . D oba ich :
don n an cie  trvala  28 -3 0  dni. Infekcia  p reukazne  znižila  dížku klasu a vysopreukazne výšku rastlin , d iik u  stéb la  a 
vrchného  in tem ód ia , ako  aj počet in tem ódii.

Ill th is con tribu tion  is described  a new  locality  o f the fungus Tilletia controversa K ühn on Elytrigia 
intermedia (H ost) N evski and E. repens (L .) D esv. It occurs on the slope o f  the V rchná hora hill in the land 
register M ást I, in the w estern  part od the M alé  K arpaty  M ountains, near village S tupava. The fungus popu la tion  V
is defined  by m orpholog ica l and  ecophysio log ica l charac te ris tics  o f  its ch lam ydospores and by results o f  grow th  ij
depression  analysis  o f in fected  host p lants. T he  light and  low  tem perature  w ere necessary  fo r the germ ination . ¡S
D orm ancy  period  o f the fungus w as 28 -30  days. The infection  low ered sign ifican tly  the lenght o f the spike and 
highly s ign ifican tly  the height o f  p lan ts , lenght o f the stem  and upper in tem odium  as also  the num ber o f 
in tem odes.

Ú v o d

Tilletia con troversa  je  znám a ako hospodářsky  význam ný patogén  ozim nej pšen ice 

(D uran ct F ischer 1961, Paulech 1964 a ini). Jej výskyt na dalších  druhoch  tráv je  n ielen  

u nás, ale i vo svete /.riedkavý. B äum ler (1927) a neskoršie  i Paulech a M aglocký  (1988) 

uvádzajú  ju  i u nás aj na pýre p lazivom  (E lytrig ia  repens  (L .) D esv.) a na pýre sivom  

(E. in term edia  (H ost) N evsk i), subsp . in term edia  a subsp. tr ichophora  (L ink.) Á. et 

D. Löve. V súčasnosti sú na S lovensku  znám e iba dve lokality  T. con troversa  na pýre:

M alý K am enec a M alý H oreš (Paulech et M aglocký  1988). O be sa nachádzajú  na 

východnom  S lovensku  v okrese T reb išov . K oncom  roka 1990 sm e zistili ďalšiu - tretiu 

lokalitu  je j výskytu  nachádzajúcu  sa na západnom  S lovensku , v oblasti M alých K arpát, 

nedaleko  obce S tupava. V našom  příspěvku  prinášam e je j b ližšiu  charak teristiku  a zá

kladné údaje  o m orfo log ii a ekofyz.iológii ch lam ydospór populácie  huby z uvedenej 

lokality .
M a t e r i á l  a m e t o d y

Tilletia controversa sine zistili pri terénnom  výskunie fy topatogénnych  m ikrom ycét rodu Tilletia na našom  
územ í, pri k torom  sm e zvýšenu  pozornost' věnovali dn ihom  rodu Elytrigia, znám ým  u nás ako hostitefov  
uvedeného  rodu. V ýskům  sm e robili h lavně na xero tem iných  stanov ištiach , v čase od  polovice  jú la  do konca 
vegetácie. Z istenú lokalitu  sm e v budúcom  roku b ližšie  charak terizovali (rozsah , ekologické podm ienky , 
rastlinné d ruhy apod .) a zistili sm e zák ladné, h lavně m orfo log ické a eko fyzio log ické charak teristiky  
ch lam ydospór populác ie  uvedenej huby.



R ozm ěry  c lilam ydospór, hrůbku  hyalinného  obalu  a počet oč iek  re tiku lác ie  na p riem er c lilam ydospóry  sm e 
zistili u 100 sp o r z dobré  vyv inu tých  sórusov . P ercen to  hya linných  a a sferických  spo r u v ádzam e z 500  hod- 
noteni. C h lam ydospóry  sm e m ik roskopovali v lak to feno le  (V ánky 1985), ich rozm ěry uvádzam e bez výšky líšt 
re tiku lácie  a hrůbky  hyalinného  obalu . M ikroskop ické  preparáty  sm e zah n a li nad liehovým  k ahanom  a po  vy
ch ladnu tí m ikroskopovali. P ercen to  asférických  spó r sm e zisťovali v bezvodom  p ropano le  (T rione et K ryg ier 
1977). Z ískané  b íom ctrické  údaje sm e štatisticky  vyhodnotili a výsledky  zostav ili do  tabu lky . Sú v nej uvedené 
rozpátia  tzv. typ ických  hodnot (= p riem er ± sm ěrodatná odchy lka) a v zátvorkách  p ricm ery  najincnše j a naj- 
váčšej m eranej ch lam ydospóry  v hodno tenom  súbore.

K líčen ie  ch lam ydospór (d ížku do rm ancie) sm e zisťovali v Pe triho  m iskách  na vyp lavenej neste rilizovanej 
ilov itoh lin ite j pode  (N iem ann  1957) v troch opakovan iach . Petriho  m isky  sm e um iestn ili do  k lim atizovaných  
boxov  (KTLK. Ilka , N D R) so  stab ilnou  tep lo tou  7 ‘C, 12hodinovou sveteh iou  periodou  (12 0 00  luxov) a s re 
la tivnou vlhkosťou vzduchu 60  % (±5 %).

P otografickú  dokum entáciu  sm e robili rastrovacím  m ik roskopem  zn. T E SL A  BS 301 N ázvy rastlin  sú podfa 
D ostála  (D ostál 1989).

VRCHNÁ N\x snet"
^  \  \  HORA +2 8 2 \ ^

^  s

\  ' v .  /
V

\  \

\  ZÁHORSKÁ V
i \ BYSTRI CA /  N ' A

1. N ákres lokality  Vrclm á hora s výsky tom  Tilletia con troversa  K iihn na pýre (E lytrig ia  D esv.).

V ý s l e d k y

N ovu lokalitu  výskytu  huby Tilletia controversa  na pýre (E lytrig ia  D esv.) sm e zistili 

| 5. 9. 1990 v katastrá lnom  územ í M ast I, nachádzajúcom  sa m edzi obeam i S tupava,

Z áhorská B ystrica a M arianka. Leží na ju hozápadnom  až ju h o v ý ch o d n o m  svahu  kóty
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P a u l e c h : T il l e t ia  c o n t r o v e r s a  H

V rchná hora (282 m n. m .), v na jzápadnejšej časti pohoria M alé K arpaty . In fikované

rastliny  sa tu  vyskytovali nad po  l nou cestou  p rechádzajúcou  nad  horným  okra jom

v inohradov , oko lo  chatick  so  záhradkam i, od nadm orskej výšky  cca 210  m až po h o rizon t WS

(obr. 1). S vah je  trávnatý  a m icstam i riedko  porastený kram i a strom am i. Sneťou tu bol

napadnu tý  pýr sivý  (E lytrig ia  in term edia) a pýr p lazivý (£. repens). g |

C harak teristika  ch lam ydospór Tilletia con troversa  :Jg |
(L okalita: S tupava, M ást I, 7.bcr-septem ber 1990) § p
H odnotené  param etre  Z istené hodnoty

R ozm ěry spó r v m n (14-) 15 -17 ( - 19) x ( 12-) 13,5-15 ,5 (-17) ja |

H rubka hya linného  obalu  v jíiii (1,5-) 1,7 - 2 ,4(-3)

P ercen to  a sférických  spó r 5 - 1 3

(v bezvodom  propano le) ¡|§§

Počet oč iek  na p riem er spóry  4 - 7  g í

Percen to  hyalinných  sp ó r 0 - 4  H

K onzistencia  spó rového  p rachu  sem iaglu tinózna

Farba spó rového  p rachu  tm avohnědá 9

2. C lilam ydospóry  Tilletia con troversa  K ůhn na pyre sivom  (lokalita  V rchná hora). Zv. 3 000  x. 9

Infikované rastliny  m ali pozm ěněný  tvar lichoklasu . Ich obilky  boli zm ěněné v snětivé  H

hálky (sórusy) a vyplněné eh lam ydospóram i huby. L ichoklasy  boli širšie , k lásky a květné H

obaly m ali o dstávajúce  a snetive hálky v n iek torých  rniestach č iastočne  odk ry té , dobré | |

v id ite lné m edzi obalm i. Sórusy v důsledku  vyššej vlhkosti boli nabob tnané , p raskali ra

a uvolňovali tm avú  hm otu  spór. N apadnuté  rastliny a najm a ch lam ydospó ry  huby m ali H



charak teristický  n ep říjem ný  zápach. M ikroskop ické  pozo rovan ia  ukázali, že  ch lam y d o 

spóry  huby  sú gu la té  až  takm er gu laté , s dobré vyv inu tou  re tiku lác iou  p o v rch u  (obr. 2) 

a s hyalinným  obalom . Ich b ližšiu  charak teristiku  uvádzam e v tabufke 1.

U popu lác ie  T. con troversa  z lokality  M ást sm e zistili i eko fyz io log ickú  charak teristiku  

ch lam ydospó r (Tab. 2). Je z nej vidieť, že ch lam ydospóry  vyžadu jú  ku k líčen iu  světlo  

a n ízké  teplo ty . D Ížku d o rm ancie  m ajú  28-30  dní.

E kofyzio lóg ia  k ličen ia  ch lam ydospór Tilletia controversa  
(L okalita: S tupava, M ást I, zber-sep tem ber 1990)

P odm ienky  k ličen ia  Z ač ia to k  k liie n ia

světlo  tep lo ta  v "C po  dňo ch  expozície

N epřetrž ité  osvetlen ie  8 28 - 30

18 nek lič ia

N epřetrž itá  tm a 8 nek lič ia

18 nek lič ia

S triedanie  12 hod. 8 28 - 30

světlo  a 12 hod. 18 nek lič ia

tm a

V poras te  bo lo  ťažko spo lah livo  posúdiť vplyv huby  na výšku  rastlin . V snahe 

zodpovedať tú to  o tázku  sm e na lokalitě  zozoberali p riem em u  vzorku  50  zd ravých  a 50 

" in fikovaných  rastlin  a v labora tó riu  získali z n ich příslušné  b iom etrické  údaje , k toré  sm e

Statisticky vyhodno tili a zhm uli do  tabulky  3.

Z úda jov  v tabufke 3 vyp lývá, že T. con troversa  zn ížila  vysokop reukazne  výšku  rastlin  

(p riem em e o 38 ,44% ), d ížku  stebiel (o 41 ,79% ), p riem em ý  počet in tem ó d ií (o 17,28% ) 

a d ížku  v rchného  in tem ó d ia  (o 43,75% ). D Ížku lichok lasu  skrátila  p reukazne  o 15,75 %. 

N ajvýraznejšie  sa je j vp lyv  prejav il na sk rá ten ie  d ížky vrchného  in tem ód ia . Podobné 

záv islosti sm e zaev idovali i u rastlin  pšen ice in fikovanej uvedenou  hubou  (nepub likované).

R astová depresia  pýru  s ivého  (E lytrig ia  in term edia) in fikovaného  Tilletia  con troversa . )

H odnotené  param etre  V ariant x ± 3.s¿ P ercen to

V ýška rastlin  v cm  K. 79 ,60  ± 3 .1 ,9 0  100

I 49 ,00  ± 3 .2 ,9 1  61 ,56

jjj a  30 ,60  38,44

Č e s k á  M y k o l o g i e  4 6  (1 - 2 )  1 9 9 2



  Il l  I  . . . . . . — —

P a u l e c h : T il le t ia  c o n t r o v e r sa

D Ížka stéb la  v cm  K  69,44 ± 3.1,83 100

I 40,42 ± 3.2,72 58^21

a  29,02 41 ,79

_____ 1(98}_________________________
P ++

D Ížka lichok lasu  v cm  K  10,16 + 3.0,57 100

I 8,58 ± 3.0 ,50  84^25

a  1,58 15,75

________ *198)________________________________

p + i
D Ížka v rchného  in tem ód ia  v cm  K 25 ,60  ± 3 .1 ,1 9  100

I 14,40 ± 3.1,08 56,25

a  11,20 43,75

Wi_______2^6___________
P ++

Priem em y počet in tem ód ií K  4 ,86  ± 3 .0 ,1 1  100

I 4,02 ± 3.0,08 82,72

a Ö 84 1 7 ¿ 8  \

',98, '  6 '0 2

P + +

= kontro la  t = vypočítané
I = in fikované  rastliny  + = p reukazné  (t(9g) > 1,98)
a  = rozd iel ++ = vysokopreukazné (t(9g) > 2,63)

Z  rastlinných  rodov , k to rých  d ruhy sú  v zahran ičí znám e ako  hostite lia  huby T. con troversa , rástli na loka litě , 
okrem  uvedených  d ruhov  rodu E lytrigia, následovné: Festuca rupicola  H euff., D actylis  po lygam a  H orvá tovszky ,
A rrhena therum  e la tiu s  (L.) B eauv. cx J. et C. P resl, K oeleria  m acran tha  (L edeb.) Schult, a B rom opsis  erecta  
(H uds.) Fourr. Na ž iadnom  z nich sa však  huba T. controversa  n evysky tovala . V snahe  b ližšie charakterizovat' 
lokalitu  uvádzam e i da lšie  (nehostite íské) d ruhy  rastúce na danom  územ í: B rachypodium  p inna tum  (L .) B eauv.,
P im pinella  sa xífraga  L ., C entaurea  scab íosa  (L.) H olub, A ster  am ellus  L ., T ithym alus cypar'issias (L .) Scop.,
O rthantha lutea  (L.) A. J. K cm er cx W cttst., A straga lus  c icer  L., C oronilla  varia  L ., A rtem isia  cam pestris  L.,
A rah is h irsu ta  (L .) S cop., L ib a n o tis  pyren a ica  (L.) B ourg ., M elilo tus o ffic ina lis  (L .) Pallas, Salvia  p ra ten s is  L. a 
Stachys recta  L. (záznam  bezprostredne  z lokality).

V širšom  okolí sm e na lokalitě  zistili d ruhy: H ieracium  um bella tum  L ., So lidago  virgaurea  L ., C arlina  
vu lgaris  L ., P runus d o m estica  L ., Robinia  p seudo-acacia  L ., C rinitina  linosyris  (L.) Soják , C am panula  
rapuncu lo ides  L ., P olygona tum  odoratum  (M iller) D ruce, Scabiosa  ochro leuca  L ., O riganum  sangu ineum  L.,
C linopodium  vulgare  L. a X eran them um  annuum  L.

C elkové sa jed n á  o xero term nú  lokalitu  s  p iesčitou  až p iesčitoh lin itou  pódou.

D i s k u s i a

Prvú sp rávu  o výsky te  Tilletia  con troversa  na pýre rastúcom  na územ í S lovenska podal 

B äum ler (1927). U vádza v nej údaj o zistení na E lytrig ia  repens  z b rehov  D unaja 

v B ratislavě. B ližšie  údaje o m ieste výskytu  a ani herbářové dok lady  z te jto  lokality  n ie  sú 

k d ispozícii. N apriek  do tera jšiem u  našem u úsiliu , ako aj ú siliu  iných au to rov  nepodařilo  sa
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doteraz uvedenu  lokalitu  potvrdit'. Paulech a M aglocký  (1988) vyslovili dom ienku , že 

úp ravou  b rehov  D unaja , p řipadne rozsiah lou  výstavbou  m ohla uvedená lokalita  zaniknut'. 

Svah kóty  V rchná hora je  v súčasnosti jed in é  znám e m icsto  výskytu  T. con troversa  

v oblasti západného  S lovenska. V súčasnosti znám e slovenské  lokality  sú si eko log ickým i 

podm ienkam i podobné. N achádzajú  sa na xero term ných  s tanov ištiach  n ajtep le jších  oblastí 

nášho  územ ia , v b lízkosti v inohradov  a na zistených  lokalitách  sa huba vysky tu je  

každoročně. O krem  loka lit M alý  K am enec pri S třede nad  B odrogom , M alý  H oreš pri 

K ráfovskom  C hlum ci a V rchnej hory  pri S tupave podobné eko log ické  podm ienky  m ajú  

i znám e lokality  na ju žn e j M oravě v oblasti P ouzdranskej stepy  (N ováková et Z acha 1975, 

Paulech  et M ag locký  1988).

M orfo log ická  a ekofyzio log ická  charak teristika ch lam ydospó r T. con troversa  na pýre 

z lokality  V rchná hora je  v podsta tě  podobná ako z íných v Č SFR  a v zahran ičí znám ých 

lokalit. M enšie , n ie  však  podsta tnejšie  rozdíely  ex is tu jú  napr. vo vefkosti ch lam ydospór. 

Ich priam e porovnan ie  nie je  však  dobré m ožné, nakofico jed n o tliv í autoři používali 

k m eran iu  od lišné m édia (voda, ch lo ra lhydrá t, lacto fenol), p řipadne m erali spóry  spo lu  

i s hyalinným  obalom , rózne staré spóry  a pod. O krem  toho  pri po rovnávan í je  po třebné 

brať v úvahu  i ďalšie fak tory  podm ieňu júce  p rírodzenú  variab ilitu  d ruhu . U nás sú pre 

po rovnávan ie  k d ispozici! dva p ram ene charak teristik  ch lam ydospó r T. con troversa  na 

pýre. P ochádzajú  z lokalit Pouzdranská step  (N ováková et Zacha 1975) a z dvoch  lokalit na 

východnom  S lovensku  (Paulech  et M aglocký  1988). R ozdiel m edzi ich a našim i údajm i 

z V rchnej hory  je  v záznam e o vp lyve huby na výšku rastlin . N ováková a Z acha (1975) 

u vádzajú , že na P ouzdranskej stepi odnože  in fikovaných  rastlin  neboli skrátené. U vedení 

autoři však  súčasne  poukazu jú  na to , že v herbári R. P icbauera z H ercegoviny  (B R N M ) sa 

nachádzajú  rastliny  zo silným  sk rá ten ím  odnoží. Je znám e, že rastová reakcie  pýru  na 

in fekciu  m óžu  byť velm i variab ilné a že n iekedy  je  len ťažko m ožné v po raste  spofah livo  

ten to  sym ptom  posúdiť. V našej práci sm e ho p re to  zisťovali m eran ím  u p riem em ej vzorky  

v laboratóriu . U infikovaných  rastlin  na V rchnej hore sa rastová dep resia  p rejav ila  

p reukazne až vysokopreukazne. Na lokalitách  M alý  K am enec a M alý  H oreš boli in fik o 

vané rastliny  tiež skrá tené  (Paulech et M aglocký  1988). V ýskyt T. con troversa  na pýre je  

zriedkavý  n ielen  u nás, a le  i v zahran ičí (H ard ison  et al. 1959). Z istená lokalita , je j 

charak teristika , ako  aj b ližšia charak teristika  sam otnej huby je  p ríspevkom  k b ližšiem u  

poznan iu  je j popu lácie  u  nás.
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Taphrina potentillae (Farl.) Johans, on Parageum montanum  
(L.) Hara - a new species in Slovakia 

T ap h rin a  p oten tillae  (F arl.) Joh an s, na P arageu m  m on tanum  

(L.) H ara, nový dru h  pre S loven sk o

K am ila  B acigá lová

Taphrina p o ten tilla e  (F arl.) Johans, is described  fo r  the first tim e in  S lovak ia  te rrito ry  on  the h o st p lan t 
Parageum  m ontanum  (L .) H ara [syn. S ieversia  m ontana  (L .) R. B r.]. T he m entioned  host p lan t-fungus 
com bina tion  w as unknow n in ou r cond itions; it w as reco rded  only in M onte R o tondo  M ts. on K orsica  (M ix 
1949). T he p resen t p ap er desc ribes  sym ptom s and  anatom ica l-m orpho log ica l charac te rs  o f  the m en tioned  fungus 
on its host plant.

Je pop ísaný  na S lovensku doposial’ nezaev idovany  d ruh  rodu Taphrina  Fr., Taphrina  p o ten tilla e  (Farl.)
Johans, na P arageum  m ontanum  (L .) H ara  [syn. S ieversia  m ontana  (L .) R. B r.). Ide o o jed inelý  výsky t uvedenej 
hostite isko -paraz iticke j kom binác ie  do teraz  znám ej z pohoria  M onte  R o tondo  na K orz ike  (M ix 1949). V  článku 
je  op ísaná  sym ptom ato lóg ia  a anatom icko -m orfo log ická  charak teristika  huby.

B y the study  on  eco logy  and  d is tribu tion  o f  the genus T aphrina  sp. and the ir host p lan ts 

in S lovakia  in N ational P ark  o f  H igh T atra  M ts. w e observed  in the period  1990 - 1991 the 

occurrence  o f  infected  overg round  parts  o f  the p lan ts P arageum  m ontanum  (L .) H ara. T he 

leaves and flow er sta lks w ere attacked  by T. po ten tilla e  (Farl.) Johans. C onsidering  the first 

reco rd  in ou r cond itions, w e stud ied  m ain ly  ana tom ical-m orpho log ica l charac ters o f  the 

pathogen  and the eco log ical cond itions o f  its occurrence.

1. D eform ations o f the leaves o f  P arageum  m ontanum  (L.) H ara caused  by the fungus Taphrina  p o ten tillae  
(F arl.) Johans.
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B a c ig a l o v a : T a p h r in a  p o t e n t il l a e

I n f e c t i o n  s y m p t o m s :  T he in tram atrical pa thogen  T. po ten tilla e  causes on 

host p lan ts o f  P arageum  m ontanum  leaf defo rm ations, w hich have a ch aracter o f 

d ifferen tly  g reat, round  to  heterom orph ic  spo ts (fig. 1). T. po ten tilla e  be longs to  those 

species o f  the genus Taphrina  w hich d o n 't  infect the w hole leaves [as opposed  to  T. 

to squ inetii (W estend .) M agn. on A ln u s  g lu tin o sa  (L .) G aertn .] bu t it causes the local, | | |

dem arcated , convex  o r concave defo rm ations o f  lea f tissues. T he g rea ter part o f  the lea f 

area is no t in jured  and it rem ains alive till the end  o f  vegeta tive  period  (fig. 1).

T he in fected  lea f parts are  at first ye llow , then reddish  to  red, roughen  and  on  convex ly  

defo rm ed  part there  are covered  by w hite coat. A fter dy ing  o f  cells o f  infected  lea f tissue in »

consequence  o f  hypertrophy  and hyperlasia  o f  cells, the spo ts turn  brow n, d ry  and rem ain  §1

on the le a f (fig. 1).

''ssto ~

2. C ross sec tion  o f  h ealthy  (a) and  in fected  (b) lea f tissues o f  P arageum  m ontanum  (L .) H ara. E f

T h e  a n a t o m i c a l - m o r p h o l o g i c a l  c h a r a c t e r s  o f  t h e  f u n g u s  

T he thin cross sec tions w ere m ade by the aid o f  b lade from  naturally  infected  leaves o f  

P arageum  m ontanum  and  then  observed  in the d rop  o f  50% lactic acid. T he evalua tion  w as | |

m ade by the help  o f  in terferen tial m icroscope A m plival w ith m icropho tograph ic  

equ ipm en t. B
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3. V egetative  m ycelium  o f  the fungus Taphrina po ten tillae  (Farl.) Johans, in su b ep idenna l layer o f leaf. H
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4. V egetative  m ycelium  o f  the fungus Taphrina po ten tillae  (Pari.) Johans, in in te rce llu la r spaces o f  spongy 
parenchym a (a) and  o f  p alisade parenchym a (b).

t  ■- \
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5. T he fo rm ation  o f  ascogenous cells o f the fungus Taphrina po ten tillae  (F arl.) Johans, in the su b ep id en n a l layer 
o f  the le a f tissue o f  Parageum  m ontanum  (L .) H ara.

T he vegeta tive  m ycelium  grow s in in terce llu lar spaces o f  lea f parenchym a o f  the host 

plant (fig. 2b). T he  m ycelial cells are e longated , d iv ided  by layered  septa (fig. 3). T hey  are 

changed  in d ependance  on the size o f  in terce llu lar spaces o f  parenchym a. In the spongy  

layer the m ycelial cells are shorter and b roader (fig. 4a); g row ing  th rough  the palisade 

parenchym a they are p ro longing , (fig. 4b). T he cells o f  m ycelium  in the subep iderm al layer 

o f the lea f increase in their size in association  w ith their change in to  ascogenous ce lls  (fig.

5). A scogenous cells are at first ovo id , later increase their size  and they are d ispersed  in 

subepiderm al layer (fig. 6). T hey d o n 't  form  a com pact layer be tw een  cu tic le  and 

ep iderm is, as it is by T. de fo rm ans  on P runus persica . T he asci are d iffe ren tia ted  in 

j subepiderm al layer from  ascogenous cells (fig. 6).

* T he asci are one-celled , oval, p ro longed , c lub -shaped , in the apical part rounded , in the

basal part they  form  d ifferen tly  long " f o o t”  by w hich ihey are a ttached  to the cells o f 

ep iderm is (fig. 6, 7).

________  I
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B a c ig a l o v a : T a p h r in a  p o t e n t il l a e

T he asci are form ed largely  on the dorsal side o f  the lea f (above the palisade 

parenchym a), on convex  infected  parts o f  lea f tissues. If the sw elled  parts are on the ventral ¿|

side o f Ihe leaves, the asci m ay d ifferen tia te  also  on ventral side o f  the leaf. T he asci arc at 

first slender, e longa ted , later they increase the size and penetrate  the cuticle. The ascus has g

8 ascospores, w hich are budding  into b lastospores in the ascus (fig. 7). j
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6. D ifferen tiation  o f asci from  the ascogenous cells o f  the fungus Taphrina potentillae (Farl.) Johans, in the 
subep iderm al layer o f le a f tissue  o f  Parageum montanum (L.) Hara.
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7. D ifferen tia tion  o f asci and ascospores o f the fungus Taphrina potentillae (Farl.) Johans, in the leaf epiderm is.

T he asci are 20 - 58 pm  x 8 - 20 pm  m ost frequently  24 - 29 - 33 pm  x 10 - 12 pm  [ac

cord ing  M ix (1949) 17 - 58 pm  x 7 - 17 pm ], A scospores are oval o r round  4 - 5 pm  x 3 - 5 '%

pm , budd ing  in to  b las to spo res o f  ovo id  size, 2,5 - 3,5 pm  x 2 - 3 pm , later they reach the 

size o f  ascospores.

T. po ten tilla e  (Farl.) Johans, parasitizes on host plants o f the genus P oten tilla  in E urope,

N orth A m erica and Japan (M ix 1949, Salata 1974). It occurs in N orw ay on P oten tilla  

erecta  (L .) R auschel and on P. rupestris  L. at 540 m a. s. 1. and h igher (G jaerum  1964), in 

Poland, G erm any , F rance and Sw eden  (Salata 1974, 1975), on P. thuring ica  var. genu ina  

Th. W o lf in R um ania (B echet 1973), on P. erccta  in B ohem ia (Jeschková 1957). Il appers 

on P. s ilvestris  in G erm any and in Poland (M ix 1949), in N orth A m erica on P. arguta
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Pursh , P. canadensis  L., P. g landu lo sa  L indl., P. fla b e llifo lia  H ook., in Japan  on  P. 

n ippon ica  W o lf (M ix 1949, Salata 1974).

* The occurrence  o f  71 p o ten tillae  (Farl.) Johans, on host p lant P arageum  m ontanum  (L.)

H ara is know n only  from  M onte R otondo  M ts. on K orsica, recorded  on Ju ly , 2 2 nd, 1902 

(M ix 1949).

T he occurrence  o f  T. po ten tilla e  on E uropean continen t is recorded  m ain ly  from  north

areas. O n the base  o f  lite ra tu re  data abou t the appearing  o f  T. p o ten tilla e  on  Poland  side  o f

H igh T atra M ts. on P. erecta  (L .) R auschel (Salata 1974, 1975), w e supposed  its

occurrence  on S lovak  side o f  H igh Tatra Mts. H ow ever, w e did not note here  the

occurrence  o f  th is fungus on host p lan ts o f  the genus P oten tilla  till now . But w e found  the

new  localities o f  T. po ten tilla e  (Farl.) Johans, on P arageum  m ontanum  in ou r territory .

T he new  localities are situa ted  at altitudes above 1 700 m a. s. 1. and on the base o f  ou r

i observations it appears , that the e levation  is a lim iting  factor. T his assum ption  confirm s

I  G jaerum  (1964) w ho recorded  occurrence o f  the m en tioned  fungus on P oten tilla  erecta  in

N orw ay at a ltitudes above 540 m a. s. 1. W ith regard  to the occurrence  o f  the fungi on

m oist stands in the v icin ity  o f  m ountain  lakes, tem perature and m oisture  are a lso  very

im portan t factors.
Tlie loca lities  in S lovakia (all on  P arageum  m ontanum ):
Pleso  nad  Skokom  (m ountain  lake) 1 801 m  a. s. 1., 20. 7. 1991, in the north -easte rn  part o f the m oun ta in  lake 

on wet s tands, sporad ically . D olina  Z lom isk , the m ead o f Ladovy potok, about 1 700 m a. s. 1., 29. 7. 1990, 27. 8. 
1990, 19. 7. 1991, on no rh t-eas tem  side, sporad ically . L adove P leso  (m ountain  lake), abou t 1 925 m a. s. 1., on 
northw estern  side, 27. 8. 1990, 19. 7. 1991, abundantly . M agistrá la  na O stravu , at 1 800 m a. s. 1., at pavem ent, 
2 1 .7 . 1991, sporad ically . B atizovské P leso  (m ountain  lake), at 1 898 ill a. s. I., on north -easte rn  side o f the lake, 
27. 7. 1991, sporad ica lly ; all co llected  and  de term ined  by K. B acigálová, the herbarium  spec im ens are p reserved  
in the Institu te  o f  B o tany , S lovak  A cadem y o f  Science, B ratislava.

S u m m a r y
T he new  know ledge on  the b io logy  and  eco logy  o f  Taphrina p o ten tilla e  w as ob ta in ed  an d  som e new  

localities  o f  its occu rrence  on  P arageum  m ontanum  in S lovakia w ere recorded. T he link-up  o f  its occu rrence  to 
ecological cond itions o f  subalp ine  and alp ine vegetation  degrees (1 700  m  - 1 925 m  a. s. 1.) in H igh T atra  M ts. 
po in ts  out that the  fungus  m ay be d istribu ted  a lso  in o ther m ountains o f  C entral Europe.

T he au to r is gratefu l to M r. I. V ološčuk fo r h is perm ission  to w ork  on  the territory  o f  N ational P ark  o f  H igh 
T atra M ts. and to M rs. G abrie la  V osátková fo r technical assistance.
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Nálezy dřevomorky domácí - Serpula lacrymans v přírodě 
F inds o f  Serp u la  lacrym ans in nature

F rantišek K otlaba

V Č eskoslovensku  znám e v p řírodě  12 lokalit Serpula  lacrym ans  (W ulf. in Jacq.: Fr.) Schroet. R oste  většinou
paraziticky  na ž ivých  kořenech  a bázích  km enů sm rku z tep ilého  (P icea ab ies) a v několika  p řípadech  též i
saprofy ticky  na pad lých  km enech , větv ích  a p ařezech  sm rku. V šechna ostatn í pozo rován í a nálezy  té to  jin a k  í
běžné houby  jso u  u nás z vnitřku  dom ů n ebo  jin ý ch  staveb.

T w elve loca lities  are know n in natu re  (open fo rests) in C zechoslovak ia  for the dry-ro t fungus, Serpu la  
lacrym ans  (W ulf. in Jacq.: Fr.) Schroet. It g row s m ostly  parasitica lly  on the roots and  b ases o f  liv ing  N orw ay ;
Spruce (P icea ab ies)  but, in a few  cases, is also  saprophytic  on dead , fa llen  trunks, b ranches o r s tum ps o f  sp ruce. \
All o ther observations  and  finds in this coun try  o f  th is  o therw ise  frequen t fungus are w ith in  houses and  o ther 
build ings.

D řevom orka dom ácí - Serpula  lacrym ans  (W ulf. in Jacq.: Fr.) Schroet. = M eru lius  

lacrym ans  (W u lf in Jacq.): Fr. - patři k obávaným  d řevokazným  houbám  v dom ech , 

by tech , sk lep ích , ků lnách  a chatách: když se v nich rozroste , ničí vše, co  je  ze d řeva nebo 

co a lespoň  zčásti obsahu je  ce lu lózu . Její růst na op racovaném  dřevu  ve stavbách  byl 

příč inou , proč dostala  d ruhové jm én o  „d o m ác i” . Přesto však už. B ourdot a G alzin  (1928) 

citu jí dva nálezy d řevom orky  dom ácí z přirody  (M. L udw iga a L. R om ella), z. N ěm ecka 

a ze Švédská.

I když je n  nem nozí m yko logovc sbírali Serpula  lacrym ans  m im o lidské stavby  (tj. ve 

„v o ln é ”  přirodě), přece jen  určitý  počet nálezů  i u nás v přírodě ex istu je  a dokonce  jich  

v posledn ích  letech  p řiby lo  (snad v důsledku  zvýšené pozornosti m yko logů  po publikaci 

F. Soukupa a Z. H ájka). N álezy d řevom orky  dom áci v p řírodě jso u  za jím avé především  

pro to , že většina z n ich je  na živých strom ech , kde tento  druh - považovaný  jin a k  za 

typ ického  sapro fy ta  na m rtvém  dřevu  - vystupu je  ev iden tně  ja k o  parazit.

V české m yko log ické  literatuře  byly dosud  uveřejněny tři lokality  Serpula  lacrym ans  

v p řirodě  u nás (pod le  pod robných  m ap jsem  doplnil nadm ořské  výšky):

1. Priihonický park  (bo tan ická  zahrada) u P rahy, ve sm rkovém  porostu  pob líž  hráze rybníku  „B o řin ” , asi 320 
ni n. ni., na bázi a k o řenech  ž ivého  sm rku z tep ilého  (P icea abies), 3. IX . 1974 (PR M  805255), V II. 1975, XI.
1976, VII. 1977, 6. XI. 1977 (PR M  874169), leg. et det. F. Soukup (Jančařík , S oukup et Z ezu la  1982, S oukup 
1979); n edaleko  sou toku  Z dim ěřického  potoka s B otičem  v parku (nad rybn íkem  „ L a b e šk a " ) , asi 310 m n. m ., 
na bázi ž iv éh o  sm rku z tep ilého  (P icea ab ies), VI. et XI. 1977, V. 1978 (S oukup 1979).

2. Polesi „ S v an k a ”  = „ Š v an k ”  mezi železu , s tan icem i K ozolupy a P lešn ice  z. od  P lzně, 380 m  n. m ., m ezi 
kořenovým i náběhy  ž ivého  sm rku z tep ilého  (P icea ab ies), 24. IX. 1978, leg. Z. H ájek  ju n ., det. Z. P ouzar (PRM  
815945), 1979, 21. VII. 1980, leg. et del. i. B aier (herb. Č SM S Praha, no. 206), 21. VII. 1980, leg. et det. Z.
H ájek  ju n . (H ájek  1981, 1990; S oukup  1979).

3. Les „ B r a d lo ”  asi 5 kin z. od  J ih lavy , 520 m  n. m ., na po raněných  kořenech  a ko řenových  nábězích  živého 
sm rku ztep ilého  (P icea ab ies), 21. VIII. 1988 (M J 685/88), 1989, leg. et det. P. V am pola  (V am pola 1992).



Protože se mi za pom oci něk terých  našich  m ykologů  (kteří jso u  dále uvedeni jak o  

nálezci a jim ž  děkuji za spo lupráci) podařilo  získat údaje k dalším  devíti lokalitám  

d řevom orky  dom ácí u nás v přírodě, uvád ím  je  v ch rono log ickém  pořádku  níže; dále 

p řipojuji své poznám ky a úvahy.

4. Polesí „ B u č ín ”  jv . od R osic u B rna, asi 400  m n. m ., na ko řenech  a bázi ž ivého  

sm rku  z tep ilého  (P icea ab ies), 1975, leg. et det. A. Č erný (osobní sdělení).

5. Při lesní cestě nedaleko  p ískovny  „N a s lan ý m ”  m ezi obcem i O strov  a M ilín 

u Příbram i (asi 2 km sv. od O strova), 560 m n. m ., m ezi kořenovým i náběhy  živých sm rků 

ztep ilých  (P icea ab ies) i je jich  pařezů, 1980, leg. E. L ippert, det. J. B aier (herb. B aier, 

Praha, no. 12), 9. V III. 1981, 18. XI. 1984, 30. V lil. 1985, 21. V III. 1986, 19. IX. 1987, 

let. ct det. E. L ippert (in litt. e 30. 1. 1988).

6. Lesní úsek  „P e líškův  m o s t”  m ezi K ácovem  a S oběšínem  u Z ruče  n. Sáz. (asi 3 km  

v. od Soběšína, na levém  břehu  Sázavy), 350 m n. m ., na bázi ž ivého  sm rku  z tep ilého  

(P icea ab ies), IX. 1984, leg. P. Š růtka, det. F. S oukup (PR M  873861).

7. Polesí „B ílý  k ám en ”  sz. od Jih lavy , asi 560 m n. m ., na bázi ž ivého  sm rku  ztep ilého  

(P icea ab ies), 1986, leg. ct det. A. Č erný (osobni sdělení).

8. SPR „Ž ákova h o ra ”  sv. od C ikháje  u Žďáru n. Sáz., asi 770  m n. m ., na kořenech 

ž ivého  a na km enu lež íc ího  sm rku  z tep ilého  (P icea ab ies), 1987, leg. et. det. A. Č erný 

(osobní sdělen í). Z  této  lokality  uvádí d řevom orku  dom ácí i L ázniěka (1990), avšak  bez 

b ližších  údajů ; v dop ise  ze 16. 3. 1992 mi sdělil, že tam  ten to  druh nalezl dr. F. Šm arda 

14. IX. 1960 na ležícím  km enu F agus sylvatica , avšak  dok lad  v herbářích  se nepodařilo  

nalézt. T aké vzh ledem  k hostite lské  d řev ině nepovažuji tento  údaj za věrohodný  - buď  šlo 

o m ylné určení houby  nebo  snad  dřeviny. V ěrohodný je  ovšem  údaj A. Č erného.

9. Polesí „O lo m u ča n y ” , ŠL Z  K řtiny  ssv. od B rna, 400  m n. m ., na m rtvých  km enech 

sm rku  z tep ilého  (P icea ab ies), 1987 - 1991, leg. et det. A. Č erný  (osobní sdělen i).

i 10. V lese 1 km j. od Ř evnic u Prahy (poblíž m ísta „V  m o k lin ách ” ), asi 360 m n. m ., na

kořenech a bázi ž ivého  sm rku z tep ilého  (P icea abies), od r. 1988 každoročně, leg. et det. 

F. S oukup (osobní sdělen í).

11. V lese sv. od B ělé pod B ezdězem  u M ladé B oleslavi, z. od kóty  306 „K ozí h řb e t” , 

asi 290  m n. m ., na m rtvých větvích a na bázi odum řelého  km ene sm rku  z tep ilého  (P icea  

abies), 15. IX. 1991, leg. R. K nížek, det. F. K otlaba (PR M  873075).

I 12. Ve skup ině  strom ů a keřů m ezi „S todů leckým  v rch em ”  a Pohořím  na Šum avě j. od

B enešova n. Č er., 920 m n. m ., na ležícím  km enu sm rku  z tep ilého  (P icea ab ies), 22. IX. 

1991, leg. et det. Z. H ájek  sen ., J. Šutara, F. K otlaba ct al. (PR M  873074).

S vý jim kou  jed in é  - Ž ákova hora - jso u  všechny  ostatn í naše  lokality  d řevom orky  

dom ácí v přírodě situovány  v ku ltu rn ích  porostech  - nikoli tedy  v p řirozených  lesích , což 

m á svůj důvod  (v iz dále). V ětšina p lodnic  by la  nalezena od července  do  října (vý jim ečně
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i v květnu , červnu  a lis topadu), tj. v ne jtep lejším  období roku; v budovách  nacházím e 

p lodn ice  d řevom orky  tém ěř po celý rok, neboť tam  m á stabiln í podm ínky  (podle m ých 

excerpt od konce ledna do konce listopadu  - ovšem  i tam  vyrůstají p lodnice h lavně koncem  ;

ja ra  a v létě). Pokud  jd e  o vertikáln í rozšířen í, sedm  z. dvanácti lokalit d řevom orky  v p ří

rodě leží u nás v pahorkatině  (konkrétně m ezi 290 až 400  m n. m .), čtyři v podhorském  

stupni (v 520, dvakrát v 560, a v 770 m n. m .) a pouze jedna  lokalita  leží v horském  stupni 

(v 920  m n. m .). - Z ajím avé též je , že všechny  dosud  znám é lokality  Serpula  lacrym ans  

v p řírodě jso u  z územ í Č ech a M oravy, avšak zatím  žádná ze S lezska a ze S lovenska*).

D ále je  velm i za jím avé, že u nás v p řírodě nebyla d řevom orka dom ácí p rokázané zjištěna 

na ničem  jin ém  než na sm rku  ztep ilém  (P icea ab ies), ačkoli ve stavbách  napadá jakéko li 

dřevo , ať už jeh ličn an ů  nebo  listnáčů  včetně  např. bukových  parket.

S oukup  (1979) v závěru  své práce píše: „ . . . naskýtá se o tázka , zda je  takový výskyt 

(tj. v p řírodě , F. K.) sku tečně  vý jim ečný , nebo  pouze p řeh lížený , zda se ta to  houba 

vysky tu je  pouze na lokalitách  synan tropn ího  charak teru  . . .  či i v běžných  lesn icky  | | |

obhospodařovaných  lesích  a p ralesn ích  rezerv ac ích .”  D nes už lze na základě většího  počtu  

lokalit Serpula  lacrym ans  v p řírodě uvedené o tázky celkem  uspokojivé zodpovědět: 1. g i

V ýskyt d řevom orky  dom ácí v p řírodě zůstává i nadále  výjim ečný , není však už větš inou  

přeh lížený . 2. T ato  houba se u nás v p řírodě vyskytu je  tém ěř výhradně v d ruho tných  I S

porostech , tj. v lastně na synan tropn ích  lokalitách . 3. D osud znám e pouze jed in o u  lokalitu  

dřevom orky  dom ácí v pralesn í rezervaci (Ž ákova hora, která je  ovšem  po řadu desetile tí n |

velm i frekven tovaná a nález byl u cesty , takže i tam  šlo zřejm ě o zanesení člověkem ); 

neznám e však žádný nález např. z přirozené k lim axové, pram eništn í nebo podm áčené g l

sm rčiny  apod ., tj. ze sku tečné  původních  a člověkem  m inim álně navštěvovaných  lokalit i | |

sm rku  ztepilého . Lze tedy uzavřít, že Serpula  lacrym ans  je  v podstatě p růvodcem  člověka § »

při svém  výskytu  i ve „ v o ln é ”  přirodě, neboť roste vlastně tam , kde č lověk  svou činností | p

vegetaci spo lu fo rm uje .

V ýskyt d řevom orky  dom ácí v přírodě (a to nejen  u nás) nám  dává i odpověď  na o tázku , |1 |

kde rostla p řed tím , než č lověk  vůbec začal používat d řevo  ke stavbám  obydlí, 

zásobáren , stájí apod. P rotože dřevní druhy A p hyllophora les  jso u  fy logeneticky  velice staré | |

a vzn ik ly  podsta tně  dříve než sám  člověk , nem ohla d řevom orka dom ácí vzn iknou t jak o  

druh až v době, kdy už. č lověk  měl d řevěné stavby , a m usela tedy přirozeně růst původně g |

v p řírodě ja k o  ostatn í houby (třebaže asi také tehdy velm i vzácné). T eprve v průběhu  11

m nohatis íc ile tého  rozvoje d řevěných  staveb  lidí v nich d řevom orka nalezla přím o ideální p |

*) V herbáři B RA  je  uložen  sběr dřevom orky  dom áci („ lil tn m eo  Abietis. S tefultov |j. od B an. S tiav n ice |, VI. |>
1892, leg. [et det.?] A. Kmet"), který by popř. snad  m ohl pocházet z přírody (p lodnice jsou  na vnitřní straně kůry 

jed le ), av šak  nen i uvedeno , že to bylo v lese, m im o obec.
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podm ínky  ke svém u životu  - dosta tek  dřeva v p řim ěřeně tem perovaném  a h lavně p říhodně 

v lhkém , nedosta tečně  větraném  prostřed í; tam  pak bujně rostla , bohatě  p lod ila  a dá le  se 

šířila  . . .

V yjdem e-lí z úvahy , že kdysi p radávno  se d řevom orka dostala  z p řírody  do  lidských  

obydlí, v n ichž pak „zd o m ácn ě la” , je  k tom u zapotřeb í nalézt na podpo ru  přija te lný  důkaz. 

M yslím , že jím  jso u  údaje  o  výskytu  Serpu la  lacrym ans  v p řírodě  v takových  ob lastech , 

které jso u  č lověkem  m inim álně ov livněné. T ak z A sie uvádí d řevom orku  dom ácí v p řírodě  

z P ák istánu  A hm ad (1972) na km enech  C edrus deodara  a z Indie B agchee  (1954) na A b ie s  

p in d ro w  a P icea sm ith iana  (= P. m orinda)  v záp. H im álaji v P aňdžábu , a to  z nadm ořské  

výšky  2 600  - 3 400  m , kde je  ov livněn í č lověkem  (zanesen í vý trusů  apod .) tém ěř 

vy loučené. Z dá se tedy nasnadě, že p rávě v Asii - snad  v oblasti H ím álaje  - je  třeba h ledat 

původní p rav last Serpu la  lacrym ans.

Situace s výskytem  dřevom orky  dom ácí v p řírodě u nás (a snad i v celé E vropě) je  

ovšem  jiná . Protože chybí v p řirozených  (i původn ích ) lesích , m usím e z toho to  faktu 

uzavřít, že na lokality  ve „v o ln é ”  přírodě by la  zav lečena až d ruho tně  z lidských  staveb , do 

nichž se dostala někdy pradávno  spolu  se šířen ím  lidí.

N akonec p ravopisná poznám ka. V literatu ře  se od starých  dob  až dodnes se tkávám e 

střídavě  s psaním  d ruhového  jm éna d řevom orky  dom ácí v latině ja k o  la crym ans  nebo 

lacrim ans  (tj. s -y- nebo  -i-). B ěhem  tisíc ile tého  používán í latiny  se v k lasické latině (k ní 

se  latináři vrátili opět v 19. a 20. sto le tí) psa lo  v tom to  a podobných  případech  -i-, za tím co  

ve středověké latině (která byla používána až do 18. sto l., kdy vznikla většina jm en  rostlin  

a ž ivočichů) se používalo  -y- (v iz např. sylvestris, sy lva ticu s  apod.). Z  nom enk la to rického  

h led iska  ale m ám e správně podle M ezinárodních  pravidel bo tan ické  nom enk la tu ry  (1988 , 

|  kap. VI, čl. 73) zachovat tu form u psaní jm en  - pokud  není v hrubém  rozporu  s p ravop isem

(a to  není náš případ) - j a k é  p o u ž í v a l i  p ů v o d n í  a u t o ř i  d r u h ů ,  které 

popsali. V p řípadě d řevom orky  dom ácí, řazené  tehdy do široce  p o jím aného  rodu  B oletus  

ja k o  B. lacrym ans, to  byl F. X. W ulfen  (ve sborn íku  prací N. J. Jacqu ina , M iscellanea 

austriaca 2: 111, 1781), který použil v d ruhovém  jm énu  lacrym ans  tv rdé  -y-. O  40  let 

později použil F ries v System a m yco log icum  (1821) ve slově lacrim ans  m ěkké -i-, což 

I: používají i někteří současn í autoři. Jak  však bylo  dovoženo  výše, správné je  psát Serpula

(M erulius, G yrophana) lacrym ans  s tvrdým  -y-.

D ěkuji kolegovi prom . biol. Z deňku  P o u z a r o v i ,  C Sc., za cenné p řipom ínky  

a d iskusí ke konceptu  toho to  článku.
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O h lá šen í „ M y k o lo g íck éh o  k u r s u ”

K atedra  bo tan iky  přírod , faku lty  U niverzity  K arlovy bude ve škol. r. 1993/94 opět pořádat „M ykolog ický  
k u rs”  p ro  abso lven ty  vysokých škol s p racovním  zam ěřením  na m ykologickou prob lem atiku , a to v rozsahu 200 
hodin (5 týdnů  rozv ržených  do 4 sem estrů : únor, červen , záři 1993 a únor, září 1994). N áplní kursu  je  
m ykolog ický  systém  (přednášky  a p rak tická m ikroskop ická cvičeni), dále dop lňu jíc í p řednášky  z, eko log ie , 
fy topato log ie , genetiky  hub, lékař, m ykolog ie  a tox ikologie . K urs je  ukončen písem nou prací a ústní zkouškou. 
A bsolventi získávají vysvědčeni.

Závazné p řih lášky  s doporučen ím  zam ěstnavate le  p řijím á do  října 1992 dr. O. F assatiová, katedra botan iky  
Přír. fak. UK, 128 01 Praha 2, B enátská 2. Počet m íst je  om ezen. Z ačá tek  p rvn ího  týdne bude p ro  p řijaté  
účastníky včas oznám en . C ena kursu je  4 00 0  - 5 000  K čs, rovněž nocleh  a stravné si účastnici zajišťují a hradí 
sam i. K atedra m ůže zajistit stravován i v m enze.
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Č e sk a  m y k o l o g ie  46 (1 - 2) 1992 

Ú m r t í  -  O b i t u a r y

Dr. Anna Kocková-Kratochvílová

It is w ith  g rea t sad n ess th a t w e hav e  to  an n o u n ce  you the  d ea th  o  P ro fesso r Dr. A . K o c k o v á -  
| | |  - K r a t o c h v í l o v á ,  D rS c., a p ro m im cn t sc ien tis t o f  the Ia stitu te  o f  C h e m is try , S lo v ak  A cad em y

o f  S c ien ces in B ra tis lav a , C z ech o slo v ak ia , an d  a lso  a  fo rm er asso c ia te  e d ito r  o f  the  Y east N ew s
le tters. S h e  p a sse d  on  Ju ly  2 2 , 1992, in th e  ag e  o f  77 , a f te r  a  p ro lo n g ed  illness . H er d ea th  is a  g rea t 
lo ss to  C z e ch o slo v ak  sc ience  an d  in te rn a tio n a l yeast re sea rch  co m m u n ity . She b e lo n g ed  to  those 

’W." C z e ch o slo v ak  sc ien tis ts  w ho  g a ined  in te rn a tio n a l rep u ta tio n  u n d er c o n d itio n s  o f  the p rev io u s system
in th e  co u n try , as a  re su lt o f  h e r  en o u rm o u s w o rk in g  ac tiv ity  and  to ta l d ev o tio n  to  sc ien tif ic  w ork. 
H er m o st im p o rtan t a c h iev em en t is th e  C z ech o slo v ak  C o llec tio n  o f  Y east an d  Y east-lik e  M icro- 
o rg an ism s , w h ich  she  fo u n d ed  and  d irec ted  for severa l d ecades. T he C o llec tio n  is one  o f  the largest in 
C en tra l E u rope and  rep re sen ts  a source  o f  s tra in s  fo r resea rch  and  fe rm en ta tio n  industry . She 
co n trib u te d  by m ore tha  300  o rig ina l p apers to  yeas t tax o n o m y , eco lo g y  and  b io ch em istry . She w rote 
severa l tex tb o o k s  and  m o n o g rap h s, p u b lish ed  severa l Y east C a ta lo g u es. H er last title  p u b lish ed  in 
E n g lish  is  „ Y ea sts  and  Y east-lik e  O rg a n ism s”  (V C H  P u b lish ers). H er last boo k  „ T a x o n o m y  of 
Y easts  an d  Y east-lik e  M ic ro o rg a n ism s" , w h ich  w as c o m p le ted  on ly  recen tly  and  p u b lish ed  in 
S lo v ak , aw a its  its  tran sla tio n  to  fo re ign  languages.

D u rin g  h er w ho le  life Dr. K o ck o v á-K ra to ch v ílo v á  w as ex trem ely  ac tiv e  in p ro m o tin g  in ternationa l 
H ? sc ien tific  co n tac ts  and  coo p era tio n . She w as the  fo u n d er o f  the  trad itio n  o f  genera l and  specia lized
Vjfi in te rn a tio n a l yeast sy m p o sia . She o rg an ized  the  F irs t In te rn a tio n a l S y m p o siu m  on  Y easts in  1964 in
ijí;' S m o len ice  C astle  near B ra tislava . She w as a lso  in ch arge  o f  the S econd  In ternational S y m p o siu m  on

Y easts  h e ld  in 1966 in B ratislava . D uring  th is co n fren cc  she  in itia ted  the  c rea tio n  o f  the  In ternational 
C o m m iss io n  fo r Y easts w h ich  b ecam e the  d riv in g  force o f  in te rn a tio n a l a c itiv ie s  o f  yeast researches 
in the  y ea rs  to  com e. Dr. K o ck o v á-K ra to ch v ílo v á  se rv ed  as the firs t ch a irm an  o f  th is  in ternationa l 
b o d y  (1966  - 1969). She a lso  w as an o u ts tan d in g  teacher. She lec tu red  at v ario u s U n iv e rs itie s  at hom e 
an d  ab ro ad . S he  su p e rv ised  16 P h D  stu d e n ts  an d  m o re  th an  20  g rad u a te  s tu d e n ts . H er m erito rious 
w o rk  liv es in  h er pup ils.

A n  u n lim ited  d ev o tio n  o f  D r. K ocková - K ra to ch v ílo v á  to  sc ien ce , h er u n b e liev ab le  en erg y  and 
e n th u s ia sm , her love  fo r the n a tu re , w ill rem ain  a ligh t ex am p le  fo r al! th o se  w h o  kn ew  her.

P e te r  D iely
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N ové taxon y  a nová přeřazení - T axa nova atque com bin ationes  
novae

N ový rod - G enus novum

P seudobo le tu s  Šutara 2
N ová jm én a  - N om ina nova

M ucor oudem ansii V áňová 25 - M u co r nederland icus  V áňová 128
N ové druhy - Species novae

A ntrod ie lla  pa ra sitica  V am pola 10 - H ym enoscyphus d iabasicus  Svrček  134 - H ym enoscyphus duschekiae  
S vrček  135 - M ollisia  b iberi  S vrček  135 - O ligoporus sep ten tr iona lis  V am pola 147 - P arorb iliopsis  sa lic is  
Svrček 135 - 136 - P axillu s a lb idu lus  Šutara 129 - P hom opsis  fa b a e  O ndřej 65 - P silocistella  parca  Svrček  136

N ová odrůda - V arietas nova

M icrom ucor ra m ann ianus  (M oeller) v. A rx var. angu lisporus  N aum ov ex V áňová 26

N ová přeřazení - C om bination es novae
H elvetia  m acrosperm a  (F avre) Fe llner et L anda 35 - H ym enoscyphus au tum na lis  (V el.) Svrček  136 - M ucor  
d im orphosporus  L cndn. f. sp h aerosporus  (H agem ) V áňová 26 - M ycocladus b lakesleeanus  (L endn.) V áňová 26  - 
M ycocladus corym b ifer  (Colm  in L ichth .) V áňová 26 - M ycocladus ram osus  (Z opf in Schenk) V áňová 26 - 
P arorb iliopsis  sam a ra e  (V el.) Svrček  138 - P ezize llaster ochraceus  (V el.) S vrček  138 - P rotounguicu laria  
vandae  (V el.) Svrček  139 - P seudobo le tu s pa ra siticu s  (Bull.: Fr.) Sutara 2 - P silachnum  co toneastris  (V el.) 
S vrček  139 - P silachnum  laeve  (V el.) Svrček  140 - Skeletocu tis  kraw tzew ii (P ilát) K otlaba et P ouzar 93 - 94 - 
U rocystis rytzii (M asseno t) M ülle r 69.
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Index  rodových  a druh ových  jm en  hub ve 45 . ročn iku  (1991)
Index n om inum  generum  atque specierum  fu ngorum  vol. 45  (1991)

A. - abietina , C olum nocysis, Stereum , Thelephora, V eluliceps 15 - 21 - abietina , var. fu sco v io la cea , Tram etes 
92; var. „ S is to trem a ” holii, Trám eles 92 - abielinum , Trichaptum  10. 13, 14, 92 - ab ie linus, C orio lu s 91; f  
lenzito idea  91; H irsch ioporus  38; X erocarpus 16 - A bsid ia  25, 26, 38  - A c tin o m u co r  3 8  - acum ina tum , F usarium  
35 - acutum , P silachnum  140  - adusta, B jerkandera  3 8  - aereus, B o letus 1 - A g a r icu s  34 - alba, B u llera  104 - 
110  - A lb a tre llu s  34 - a lbellus, Lep toporus 92; f .  radu lo ides 92 - a lb icans, C anida 48, 53  - a lb idu lus, P axillu s  
129 - 133 - albidus, L ep to p o ru s  93; f  osse ifo rm is 93 - a lbocrem ea, Skeletocu tis  94 - a lbo lu tescens, A nom oporia  
148 - aln iphilus, M arasm ius  34 - a lp icolum , E nto lom a 35 - alp ina , am yloporie lla  148 - A ltern a rla  45, 48  - 
alutacea, Poria 93 - A m an ita  35, 36, 47, 49. 50  - am ericana, an trod iella  12 - am orpha, S kele tocu tis  148, 149 - 
am stelodam i, A sp erg illu s  45, 114, 116 - 118 - A m yloporie lla  148 - annosum , H e terobasidon  40, 59, 6 0  - 
anóm ala , H ansenu la  104 - 110  - A nom oporia  148  - A ntrod ia  38, 96 - A n trod ie lla  10  - 14, 81 - 84 - a phanom yces  
42 - apicula ta , K loeckera  104 - 110 - A p iosordaria  155, 156 ■ ap iosperm um , Scedosporium  113 - 
append icu la tus, B o letus 1 - arachnoidea , A thelia  28  - árctico , var. m acrosperm a, H elve lia 35 - A rcyria  27  - 29, 
32, 39  - arm eniacus, X erocom us 1 - arrhenatheri, Tuburcinia 71 - A rtliroderm a 45 - A sco ch y ta  42  - A sp erg illu s  
45, 47, 48, 113 - 122, 172 - 179, 158, 170 - astraeicola , X erocom us 2 ■ ater, C ryp tococcus 104 - 110  - A th e lia  28, 
44, 79 - A tireobasid ium  103, 104 - 110 - A uricu laria  48  - auripes, B o letu s 1 - au tum nule , Lachnum  136 - 
autum nalis, H ym enoscyphus 134, 136, 141 - avenaceum , var. avenaceum , F usarium  35 - avenastri, U rocystis 70
- aw am ori, A sp erg illu s  114, 115, 118, 172, 173.

B. - B ackusella  38  - bactrospora , Phia locephala , Sporendoclad ia  155, 158, 160  - B adham ia  27, 28, 32, 3 9  - 
badius, X erocom us 1 - B elonium  142 - benham iae, A rthroderm a 45 - biocolor, B o tryd iella  162; Laxitex tum  15 - 
biberi, M ollisia  134, 135, 137  - b iform is, Tram etes 94 - B ipo laris  155 - B jerkandera  38  - b lakesleeana , A bsid ia  
26 - b lakesleeanus, M ycocladus 25, 26  - B lastom yces 4 8  - B o letu s 1 - 9, 36 - boltonii, g o rg o n icep s  134, 142 - 
bom bacino, A thelia  44  - borealis. C lim acocystis  38  - B otrydiella  162 - B otryobasid ium  79 - bovina, M ariae lla  6 - 
bovinus. B o letus 6 - brassicae, P lasm odiophora  37, 43 - B rem ia 51 - bryoniae, D idym ella  41 - B ro yscyp h u s  134, 
140  - 142 - B ullera  104 - 110  - bulliardi, M arasm ius 34 - burtonii, H yphopichia  104 - 110.

C . - caesarea , A m an ita  36 - calcea, var. kraw tzew ii, P oria  93 - ca lopus, B o letus 1 - cam em berti, P en icillium
4 7  - canadensis, Tyrom yces 12 - C andida 44, 48, 53. 103 - 110, 170 - candidum , G eotrichum  104 - 11 0  - 
Candidas, A sp erg illu s  45, 114, 115, ¡18 , 119  - cants, M icrosporum  46  - C anthare llus 34 - capitatum , 
Trichosporon 45. 46  - caries. T illetia 52 - carneogrisea , Skele tocu tis  10, 14, 148, 149 - carneus, A sp erg illu s  114, 
175 - ca ta launica , Lep ton ia  35 - C atathelasm a 34  - C eratobasid ium  79 - C eripooria  93, 150, 151 - C eriporiopsis  
95 - chaetoclad ium  38  - C haetoporus 150  - C haetosartorya  113 - chakasskensis, P oria  93 - C heilym enia  3 7  - 
chioneus, Tyrom yces 92 - chrysenteron, X erocom us 1 - C hrysolom a, P hellinus 4 0  - chrysosporium , 
P hanerochaete  49, 51, 53 - C hryso tha llus 139 - cibarius, C anthare llus 34 - cichoracearum , E rysiphe  43  - 
C ienkow skia  39  - ciferri, C andida 104 - 110 - ciliata, H ya lopeziza  136 - cinerascens, P oria  144, 147, 148 - 
cinerea, A rcyria  27  - 29, 32 - C inereom yces 10, 144, 148 - c ircinata, P ericon ia  155, 158, 159  - c ircinatus, 
A sp erg illu s  158 - C ircinella  3 8  - C irc inom ucor 25 - citrina, A m an ita  5  - citrinella , A n tro d ie lla  12, 81; C oprob ia  
3 7  - c itrinum , Sc leroderm a 4, 5 - C ladorhinum  155, 156 - c ladosporio ides, C ladosporium  45 - C ladosporium  45,
48  - c lavariade lphus 34 - clavato-nanica , A sperg illu s 114, 175 ■ clavatus, A sp erg illu s  114, 175; gom p h u s 34 ■ 
C lim acocystis  38  - C occid io ides 48  - coccosporum , S taphylo trichum  155. 161 - 163 - coem ansia  38  - cocru leo- 
viridis, P loettnera  143 - coeruleum , Fusarium  35 - C o lum nocystis  15 - 21 - com atricha  2 7  - 29, 32, 3 9  - 
conchata, Thelepohora 16 - conchatum , S tereum  16 - concolor, F usarium  35 - conocephali, B ryo scyp h u s 142 - 
controversa , T tlletia  41, 52 - C oprobia  3 7  - C orio lellus 96 - corio lopsis  50, 51 - C orio lus 91 - cornigerum , 
C eratobasid ium  79 - jco ro n a ta , var. avenae, Puccin ia  101 - coronatum , G eastrum  34 - C ortinariu s  55, 44 - 
corym bifer, M ucor, M ycocladus 25, 26 ■ corticola, O xyporus, Poria, R ig idoporus 150, 151, 154 - cotoneastris, 
Lachnum , P silachnum  134, 139, 141 - crassa, Sarcosphaera  34 - crispa, Thelephora  16 - cristu la tum , S tereum  21
- C ryp tococcus 104 - 11 0  - cuneatus, O xyporus 15 0  - C unningham ella  38  - curreyi, M ara sm iu s  34  - cyanea, 
H ypochnus, Lazu linospora  75 - 79 - cylindrosporus, M ucor 25 - C ystostereum  15.
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D. - D aedalea  40  - defectus, A sp erg illu s  114, 175 - deform ans, Taphrina 3 9  - deliciosus, Lactariu s 34 - 
deterrim us, Lac tariu s 34 - d iabasicus, H ym enoscyphus 134, 137 - D iaporthe 65 - D iatrypella  37  - D ich laena  113
- dickinsii, D aeda lea  96 - D idym ella  41 - D idym ium  27, 29, 30, 32 - d im orphosporus, f .  d im orphosporus, M ucor  
25; f .  sp h aerosporus  25, 26 - d iscorosea , O m phalina  36 - dispersa, Puccin ia  100, 101 - D rechslera  155 - 
duschekiae, H ym enoscyphus 134, 135, 137.

E . - E ch inoste lium  27, 29, 30, 32 - edulis, B oletus 1 - E m ericella  113 - E nerthenem a 27, 29, 31, 32 - 
E nto lom a 34, 35 - E picoccum  4 8  - E piderm ophyton  46  - epitypha, var. iridina, M ollisia  135 - equiseti, var. 
equiseti, F usarium  35 - equisetinum , B elonium  142 - E rysiphe 42, 43, 53 - erythropus. B oletus 1 - E urotium  113
- exigua, P loettnera  134, 137, 143  - expansum , P en icillium  53 - Exserohilum  155, 157.

F . - fa b a e , P hom opsis  65 - 6 7  - fa lla x , G eoglossum  134, 141, 142 - favo liporus, Coriolus, Tram etes 91 - 
fa v re i, C ortinarius 35 - F ennellia  113 - F ibroporia  148 - flm b ria ta . C om atricha 27  - 29, 32 - fim ico la , 
M elanospora , S p haerodes  85 - 89  - fim ico lum , Sphaeroderm a 85 - ftsch eri, A sperg illu s  114, 116, 119; var. 
glaber, var. spinosus, var. Therm om utatus 119 - F lam m ulina  50  - fla v ica n s, Poria 147 - fla va , A m yloporie lla  
148; L ind tneria  79 - fla v ip e s , A sp erg illu s  114 - fla vo v iren s , M elancon is  53; T r ich o h m a  34 - fla vu s , A sperg illu s  
45, 47, 114, 115, 117, 119, 173; var. co lum naris  120; M ucor 26 - flo cc ife ru m , Fusarium  35 - floccosum , 
E piderm ophyton  46 - flm en ta riu s, Fontes 52 - Fontes 52 - F om itopsis  38  - fra c tip es , Spong ipe llis  36 - fra g ilip es, 
B oletus 1 - fra g ra n s , B o letus 1 - fro stii, B o letus 1 - grustu la , Thelephora 23 - fru stu la tu m , S tereum  15 -fu lig in ea , 
Sphaero theca  43 - F uligo  39  - fum iga tus , A sperg illu s  114, 116, 117, 120, 121 - fu r fu r , m alassezia  164 - 171 - 
F usarium  35, 39, 41, 42, 48, 53, 113 - fu sco tom en tosum , ento lom a 35 - fu scov io laceum , Trichaptum  92, 94, 95 - 

fu sco v io la ceu s, var. lenzito ides, Irp ex  91.

G . G aleoscypha 37  - G alerina 35 - gallica, Tram etes 96 - gausapata , Thelephora 21 - gausapatum , 
H eam atostereum , Stereum  15 - 17, 21 - 24 - G eastrum , 34. 6 - G elatoporia  148, 149 - gentilis, B o letus 1 - 
G eoglossum  34, 134, 141, 142 - G eotrichum  104 - 110 - g ibbosa, f .  am urensis, f .  hirsuta, f .  tenuis, Tram etes 95, 
96 - gigantea , P h leb iopsis  40  - g laucescens, Stereum  16 - G loephyllum  38 - g lutinis, R hodotoru la  44, 104 - 110  - 
G om phus 34  - G ongronella  38  - G orgoniceps 134, 142 - gracillim us, Irpex  92 gram inearum , F usarium  35 - 
gram inis, E rysiphe  43; f .  sp. hordei 53; f .  sp. tr itic i 53 - gram inis, P uccin ia  100, 101. f .  sp. Tritici 53 - gram inum , 
M arasm ius 34 - griseus, B o letus 1 - G yoerffyella  124 - gypseum , Trichophyton 53.

H . - H aem atostereum  21 - H ansen ia spora  104 - 110 - H ansenula  103, 104 - 110 - H apalop ilu s 93 - 
H aploporus 96 - harzianum . Trichoderm a 41, 43 - H ebelom a 35, 50  - H elicosty lum  38 - H elm in thosporium  155 - 
H elvetia  35 - H em icarpen teles 113 - H em itrich ia  39  - H eterobasid ion  40, 59, 6 0  - heterom orpha, A n trod ia  38  - 
hibernicus, P o lyporus 148, 149 - H irneo la  48  - H irsch ioporus 38, 94 - hirsuta, f .  dryina, Thelephora 21; 
Tram etes 51, 91 - hirsu tum , f.  abietis, C orio lus 91 - H istoplasm a 48 - hoehnelii, A n trod iella  81 - hollii, 
S isto trem a 92 - H ya lopenziza  136 - H yaloscypha  136, 138 - H ym onochaete  18 - H ym enoscyphus 134, 136 - 138, 
141, 142 - H yphoderm a 79 - H yphop ich ia  104 - 110 - H ypochnicium  79 - H ypochnus 75.

I. - im mitis, P o lyporus 93 - im periale, C a tathelasm a 34 - inaequalis, Venturia 42, 44  - Inocybe 35, 50  -
insignitum , Stereum  15 - involutus, P axillu s 40, 49, 129, 133 - Irpex  91, 92.

J . - jo h n sto n ii, Poria, Tyrom yces 144, 147, 148 - Junghuhn ia  95, 147, 148 - junqu illeu s . B o letus 1.

K. - K ickxella  38  - K loeckera  104 - 110 - kluyveri, Saccharom yces 104 - 110 - kraw tzew ii, Skele tocu tis  91, 
93, 94 - K uehnerom yces 5 0  - kuzyana, Tram etes 96.

L. - Laccaria  35, 50  - laccata, L accaria  50  - Lachnum  136. 139, 140 - laciniatus, P o lyporus 92 - L actarius  
34, 35, 4 9  - lactinea, Tram etes 95 - lactucae, B rem ia 51 - lacunosum , S tereum  21, 24 - laeve, Lachnum ,
P silachnum  134, 140, 141 - lam bica, C ondida 104 - 110 - L am proderm a 39  - laricina, Lenzites  91 - laricinum , 
Trichaptum  91, 94, 95 - laricinas, P hellinus 40  - laricis, P liellinus 40  - Laxitextum  15 - L azu linospora  75 - 79 - 
leguei. B o letus 1 - lem uriensis, C oprobia  3 7  - lenis, Poria 94; f .  kraw tzew ii 93 - Lenzites  91, 96 - L eocarpus 39  -
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L epista  50  - L ep ton ia  35  - L ep toporus  92, 93, ¡ 4 7  - lep tostrom iform is, P hom opsis  65 - lignicola , B o letu s 1 - 
lilacinus, P aec ilom yces 113 - lim osus, M arasm ius 34  - líndbladii, C inereom yces 10, 144, 147, 148  - L ind tneria  
79 - Ijubarskii, Tram etes 96 - L opharia  15, 21 - luridus, B o letus 1 - luteo-alba , Junghuhnia , P oria  95, 147, 148 - 
luteoalbum , S isto trem a 148 - luteus, Su illus 5 0  - L ycogala  39.

M . - m acrocarpum , C ladosporium  45 - m acrosperm a, H elvella  35 - M alassezia  164 - 171 - m alicola, 
A ntrodia , C orio lellus 96 - M arasm ius 34. 35 - m archantiae, Bryoscyphus, H ym enoscyphus, P eziza  134, 140. 141.
142 - M ariae lla  6 - m ayorii, U rocystis 71 - M egaspora , C heilym enia  37  - M elancon is 53 - M elanospora  85, 86 - 
m entagrophytes. Trichophyton 45. 46 ; var. granu losum  45, 46; var. in te rd ig ita lis  45; var. m en tagrophytes 45; 
var. qu inckeanum  45 - m esophaeum , H ebelom a 50  - M ela trich ia  39  - M icrog lossum  34 - M icro m u co r  25, 26, 38
- M icrosporum  46 - m ic ro sp o ru s^M u c o r  25 - M icro thecium  86 - m inula. R hodoloru la  104 - 110  - m inutum , 
E chinoste lium  27, 29, 30, 32 - m ollis, Tyrom yces 3 8  - M ollisia  134, 13 7  - m oniliform e, F usarium  53, 113 - 
m ontevidensis, A sp erg illu s  114, 175 - m oravicus, B o letus - M ortiarella  38  - M ucor 25. 26, 38. 48, 128 - murraii. 
C ystostereum  15 - musae, C andida 104 - 110 - m uscaria, A m an ita  35, 49  - m uscicola, S isto trem a 148 - m utabilis, 
K uehnerom yces 50  - M ycena  50  - M ycocladus 25, 26, 3 8  - M yco lepha  38.

N. - N aiadella  124 - nana, R ussu la  35 - nanum , G eastrum  34 - nanus, lactarius 35 - nederlandicus, M ucor  
128 - N eosarlorya  113 - nidulans, A sperg illus, E m ericella  113. 114, ¡17. 122; var. arista tus 122; f .  cesarii 122; 
var. d en ta tu s  122; var. ech inu la lu s ¡22 ; var. la tus 122; var. nicolle i ¡ 2 2  - niger, A sp erg illu s  ¡14, H 8 ,  172, ¡ 7 3  - 
nigricans, H irneo la  48  - niveus, A sp erg illu s  114, 175.

O. - occidenta lis, C orio lopsis  50, 51 - occulta , Tuburcinia 71 ; var. arrhena theri 71 - ochraceus, A sp erg illu s  
45; P ezize lla ster  ¡34, ¡ 3 8  - ochracea, H ya loscypha  ¡3 8 8  - odora, Tram etes 96 - odorus, H ap loporus 96 - 
O ligoporus ¡4 4  - 149 - O m phalina  36 - onychoides, an trod iella  8¡ - 84 - oreades, M arasm ius  35 - ornata, 
M elanospora  85 - oryzae, A sp erg illu s  ¡14 , ¡ ¡5 , ¡20 , ¡7 2  - oudem ansii, M ucor 25 - overholtsii, an trod ie lla  12 - 
O xyporus ¡ 5 0  - ¡5 4  - osysporum , F usarium  ¡ ¡ 3 ;  var. oxysporum  35.

P . - P aecilom yces ¡ ¡ 3  - pap illa tum , E nerthenem a 27, 29, 3 ¡ , 32  - paradoxa , Sch izopora  92 - P arasite lia  38  - 
parasitica , A n trod ie lla  ¡ 0  - ¡4 ; 81 - parasiticus, A sperg illu s  114; Boletus, P seudoboleius, X erocom us 1 - 9 - 
parasitica , Versipellis 2 - parca , P silocistella  134, 136, 137  - pargam enum , Trichaptum  94, 95 - pargam enus, 
H irsch ioporus 94 - P arorb iliopsis  134, 136 - 138, 141 - pauperculus, C ortinarius 35 - P axillus 40, 49, 129 - 133
- ped icella ta , B ipolaris, D rechslera, Setosphaeria , T richom etasphaeria  155  - ped icella tum , E xserophilum , 
H elm in thosporium  155, 157, 158 - pellucida , H yaloscypha  ¡ 3 6  - Penicillium  36, 47, 48, 53, ¡ 7 0  - pen ic illo ides, 
A sp erg illu s  ¡14, 116, 117 - P eniophora 79 ■ P ericon ia  155. 158. 159 - P eronospora  55 - persistens. var. 
triticina , P uccin ia  101 - P e trom yces 113 - P eziza  142 ■ Pezize lla  138  - P ezize llaster 134, 138, ¡4 ¡  - P haeo lus  40, 
93 - pha llo ides, am anita  35, 4 7  - P hanerochaete  79, 49, 51, 53 - phaseo lorum , var. so jae, D iaporthe  65  - 
P hellinus 38, 40  - P h ia locephala  158 - ph iladelph i, C haetoporus, O xyporus ¡ 5 0  - ¡5 4  - P h leb ia  79 - P lilebiopsis  
40  - P ho lio ta  50  - phoen ic is, A sp erg illu s  ¡14, 115, 172, 173 - Phom a 42  - P hom opsis  65 - 6 7  - P hycom yces  38  - 
phy lloph ilus, H ym enoscyphus 138 - Physarum  39  - p icen ius, P o lyporus 40  - P ilarla  38  - p ile iform is, 
G aleoscypha  3 7  - P ilobo lus 38  - p ini. P hellinus 4 0  - pin ícola , F om itopsis  38  - p in ico lum , Stereum  16, 17  - 
pinoph ilum , Stereum  23  - p inoph ilus, B o letus 1 - P ip tocephalis  3 8  - P irella  38  - p iriform is, M ucor 26  - pisi, 
A scochyla  42  - p istillaris, C lavariadelphus 34 - P itorosporum  164 - P lasm odiphora  37, 43 - P loettnera  134, 137,
143  - P leurage 155 - Poae, Fusarium  35 - poarum , P uccin ia  101; var. pe ta siti-pu lche llae  ¡01 - po lycystid ia ta , 
Poria 94 - polygoni, E rysiphe 42 - P o lyporus 34, 40, 81, 86, 92, 93, 148, 149  - po lytricha , A uricu laria  4 8  - pom i, 
Sp ilocaea  42  - Poria  13, 92 - 95, 144, 147, 148, ¡54  - P oron ia  34 - porosporus, X erocom us ¡ - porten tosum , 
Tricholom a 34, 49  - Postia  1 47  - pouzarii, G eastrum  36 - P ro tounguicu laria  134, 139, 14¡ - P seudobo le tu s 1 - 9 
-pseudohum ario ides, C heilym enia  3 7  - pseudoreg ius, B o letus 1 - P seudotom entella  75 - P silachum  ¡34. 139 - 
¡4 ¡  - P silocistella  134, 136, 137  - P silocybe 50  - puberum , H yphoderm a 79 - pubescens, f .  am urensis, C orio lus  
91 - P uccin ia  53, ¡00, ¡ 0 ¡  - pud icellum , Lachnum  ¡ 4 0  - pulclierrim a, C andida ¡0 4  - 110 - putlu lans, 
A ureobasidum  104 - 110  - pu lveru len tus, B oletus 1 - pum ila , Laccaria  35 - puncta ta . P oronia  34 - purpurea. 
C eriporia  93 - Pyth ium  42.
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R. - racém osos, M ucor 25 - radicans. B o letu s 1 - radiculosa, F ibroporia  148 - radula, Sch izopora  92; Poria  
150, 151, 154 - ram annianus, M icrom ucor, M ucor 25, 26; var. a n gu lisporus  25, 26  - R am ariopsis  35 - rameale, 
S tereum  15 - ram osus, M ycocladus, R h izopus 25, 26 - ravidus, O xyporus 150, 151 - recóndita , Puccin ia  100, 101
- regius, B o le tu s  1, 36  - repandum , H ebelom a 35 - repens, A sp erg illu s  114, 175 - resinascens, C eriporiopsis, 
P oria 95; var. p seu d o g ilvescen s  95 - restrictus, A sperg illu s  114, 116, 117, 173 - Reticularia  39  - reticulata, 
Poria, C eriporia  93, 150, 151 reticu la tus, B o letu s 1 - retipes, B o le tu s  1 - retispora, var. in ferior, S p haerodes  85 - 
89  - retisporum , var. inferior, M icro thecium  86 - rhacodes, Inocybe 35 - R h izoctonia  41, 42  - R h izom ucor 38  - 
R hizopus 26, 38, 48  - rhodellu , Poria 93 - rhodopurpureus. B oletus 1 - R hodotorula  44, 45, 103 - 110, 170 - 
rhodoxanthus. B o letu s 1 - R ig idoporus  154 - rom ellii, A n trod iella , P oria  12, 13, 81 - rotula, M arasm ius  34 - 
rubellus, X erocom us 1 - rubig inosa , H ym enochaete  18  - rubigo-vera , Puccin ia  100. 101; var. tritici 101 - rubra. 
R hodotoru la  104 - 110 - rubrum , Tric lw sporon  170 - rufus, L actarius 49  - rugosum , Stereum  21. 24 - R ussu la  35
- ru tilans, H apalop ilus, P haeo lus; f .  resup ina ta  93 - rytzii. U rocystis, Tuburcinia 69  - 73.

S. - Sa cch a ro m yces  104 - 110  - sagarum , Lachnum  140  - sa licis, P arorb iliopsis  134, 135, 137  - sa lic is- 
reticu la tae, L ac tariu s  35 - sa lm onico lor, Sporobo lom yces 104 - 110 - sam arae, Parorbiliopsis, P ezizella  134, 
138 - sam bucinum , var. sam bucinum , Fusarium  35 - Sarcosphaera  34 - sa tanas, B o letus 1 - saxonica , 
A m yloporie lla  148 - Scedosporium  113 - Sch izopora  92, 150, 151 - schw ein itzii, P haeo lus 40  - sciurinus, M ucor  
25, 26 - Sc leroderm a  2, 4, 5 - Sc lero tin ia  43, 44, 86 - sclero tiorum , Sc lero tin ia  86 - scottii, C andida 104 - 110  - 
Scu te llin ia  3 7  - sem isup ina . A n trod ie lla  10, 12 - sem isupinas, P olyporus, Tyrom yces 13. 81. S3; f .  p icea e  13 - 
separans. B o letus 1 - sep iarium , G loeophyllum  38  - sp ten triona lis. O ligoporus 144 - 149 - sesleriae, Tuburcinia  
71 - Se to sphaeria  155 - s im anii, O ligoporus 148, 149 - sinuascens, Poria 95 - S isto trem a 79, 92, 148 - 
S keletocu tis  10, 14, 91, 93, 94. 147, - 149 - svjae , P hom opsis  65 - solani, Fusarium  113; var. so lan i 
3 5 ;R hizocton ia  41 - Sordaria  155 - spadicea. Lopharia. Telephora, 15. 21, 23 - spadiceum , Stereum  23 - 
spa thu la tus, var. dendrides. Irpex  92 ■ speciosissim us, C ortinarius 44 - speciosus, B o letu s 1 - Sphaeroderm a  85 - 
S ph a ero d es  85 - 89  - sphaerosporus, M u co r 26 - Sphaero theca  43 - Sp ilocaea  42  - Sp ine llu s  3 8  - Spo n g ip e llis  36
- Spon g ip o ru s  14 7  - S porendoclad ia  155, 158, 160, 162 - Sporobo lom yces 104 - 110  - squam ulosum , D idym ium  
27, 29, 30, 32 - S taphylo tr ichum  155, 161 - s teid leri, Trem ella 36 - S tem onitis  39  - Stereum  15 - 24 - stip ticus, 
L ep toporus  93; f .  osse ifo rm is  93 - s torda lii, G alerina  35 - strictum , L laydella , Stereum  21 - striiform is, U stilago  
73 - S tropharia  50  - subartica , R am ariopsis  35 - subchartaceum , Trichaptum  94 - subclavata , G alerina  35 - 
sub incarna ta , Poria 93, 94 - subp ilea tum , S tereum  15 - subpudorina , Poria 95 - subtilissim us, M ucor 128 - 
sub tom entosus, S tereum  15 - sub tom entosus, X erocom us 1, 6, 7 - subverm ispora , G ela toporia  148, 149 - Su illus  
6, 50  - sydow ii, A sp erg illu s  114, 116, 118, 1 73 - Syncephalastrum  38 - Syncepha lis  38  - Syzyg ites 38.

T. - tabacinum . Fussariurn 35 - Taeniospora  124 - tam arii. A sperg illu s  45. 114 - Taphrina 39 - tphroleuca, 
T ram etes 91 - terreus, A sp erg illu s  45, 113 - 115, 118, 174; var. africanus, var. aureus  174 - Tham nidium  38  - 
T ham nostylum  38 - thelebo lo ides. C oprobia  37  - Thelephora  16, 21, 23 - tiliaceus, Irpex 92 - Tillelia 41. 52 - 
T om entella  75 - losquinettii, Taphrina  39  - Tram etes 51. 91, 92. 94 - 96 - Trechispora 79 - Trem ella 36 - 
Trichaptum  10, 12, 13, 91, 92, 94 - Trichia 39  - Trichoderm a 27. 4 0  - 43. 45, 60  - Tricholom a 34, 4 9  - 
T richom etasphaeria  155 - Trichophyton  45, 46, 53 - Trichosporon 45, 46, 165, 170 - trifoliorum , Sc lero tin ia  43,
44 - triticina , P ucc in ia  100, 101 - tropicalis, C andida 44, 104 - 110 - Tubifera 39  - Tuburcinia 69  - 71 - 
Tyrom yces 12 - 14, 38, 92, 93, 144, 147.

U. - U locladium  45 - um bella tus, P o lyporus  34 - U m belopsis 3 8  - unguis, A sperg illu s  114, 175 - uralensis, 
S keletocu tis  94 - U rocystis 69  - 73 - ustus, A sp erg illu s  114, 117, 174 - uvarum , H ansen iaspora  104 - HO.

V. - vanbreuseghem ii, A rtliroderm a 45 - vandae, C hrysothallus, P ro tounguicu laria  134, 139, 141 - 
V eluticeps 16 - ventricosum , F usarium  35 - Venturia 42, 44  - vernum , Entolom a 34, 35 - verrucosum , 
T richophyton  46  - verrucolosa , var. verroculosa , A p iosordaria  155, 156 - verruculosa, P leurage, Sordaria  155  - 
versicolor, A sp erg illu s  114, 116, 118, 175 - Versipellis 2 - versipora, Poria 92, 95 - viride, Trichoderm a 27, 42,
45  - vitícola, P he llinus  3 8  - volem us, Lac tariu s 34 - vorax, D aedalea, P hellinus 40.

Q . -  q u e le tü , B o le tu s  1 - q u erc in a , f .  m in u tip o ra , L en zites , T ra m e ie s  96.
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W. - w akefieldii, L azu linospora  75 - W arcupiella  113 - w ettsteinii, M arasm ius 34  - woodii, D iaporilie  65 - 
w ossnessenskii, M ucor  25.

X . - X erocarpus 16 - X erocom us 1 ,2 , 6 - 8.

Z . - zonatus, P o lyporus 86 - Z ygorhynchus 38.
Sestavil Dr. M . Svrček
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