






C s p e c i e s  l a y  s u b s t r a t e

e r  l v  g r  nd nu c o  ba  dv rao f r

3 Mycena s t y l o b a t e s  L
3 C o l l y b i a  h a r l o l o r u m  F ♦ ♦

L + ♦
3 P s a t h y r e l l a  m u r c i d a  F

L
2 G a l e r l n a  a t k l n s o n l a n a  S t o  ♦

S t u  -*■
2 C o l l y b i a  c o o k e i  F *■
2 C o l l y b i a  o b s c u r a  F ♦
2 C l i t o c y b e  m e n t h i o d o r a  L ♦
2 P s e u d o c 11t o c y b e  c y a t h i -  S t o  +

f o r m i s
2 Mycena f l  l o p e s  F + +  +
2 C l i t o c y b e  f r a g r a n s  F ♦
2 Conocybe  r l c k e n l a n a  F ♦
1 Mycena l o n g i s e t a  F -*■
1 Mycena r o r l d a  L +
1 Mycena mucor  L
1 N y c t a l i s  a s t e r o p h o r a  F ♦
1 P l u t e u s  s a l i c l n u s  F ♦
1 Mycena c a p l l  l a r i s  F
1 Mycena d i o s m a  F +
1 Mycena f l a v e s c e n s  F +
1 C o p r l n u s  d o m e s t i c u s  F

L ^
1 L yc o p e rd o n  ec h l n a tu m  S t e  +
1 Ma r a smlus  c o h a e r e n s  F ♦
1 C l i t o c y b e  d i t o p u s  L
1 En to l oma  n l d o r o s u m  F ♦
1 C o p r l n u s  x a n t h o t h r i x  F ♦
1 Ma r a smlus  r o t u l a  F
1 T u b a r l a  s p .  F ♦
1 C l i t o c y b e  c l a v i p e s  F
1 Mycena p o l y a d e l p h a  F
1 C o l l y b i a  c l r r h a t a  F

Sd - SI
7 Mycena  g a  1 o p u s  F ♦ ♦ ♦  -*-+ +-*- +-+

L + ♦
7 Mycena s a n g u i n o l e n t a  F ++  + +-*■
5 En to loma  c e t r a t u m  F ♦ ♦  ♦ ♦
2 S t r o p h a r l a  a e r u g i n o s a  F +
2 S t r o p h a r l a  c a e r u l e a  F ♦
2 A g r o c y b e  p r a e c o x  F ♦ ♦  ♦
1 P s a t h y r e l l a  o b t u s a t a  F
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T a b l e  6 -  The o c c u r r e n c e  o f  t he  l i g n i c o l o u s  f ung i  on wood 
In v a r i o u s  s t a g e s  o f  d ec a y .  C= c o n s t a n c y .  A: A b i e s  a l b a .  C : 
wood o f  c o n i f e r s .  F: Fagus  s l l v a t l c a .  p: P l c e a  a b i e s  
b r : b r a nc h es ,  r t :  r o o t s  o f  t he  l i v i n g  t r e e s  a bove  the  s o l i
s u r f a c e .  se= f a l l e n  steins .  s t e=  st ems o f  the  l i v i n g  t r e e s .  
su - s tumps ,  v :  wood in  s o i l .  1 -  5 r e c o r d s .  6 - 2 0
r e c o r d s .  more than  20 r e c o r d s .

C s p e c i e s  t r e e  p a r t  s t a g e  o f  d ecay

sp .  o f  t r e e  1 2  3 4

Sd -  S I
8 P h o l l o t a  l e n t a  F b r . v

somet imes  on beech  l e a v e s  In l a y e r  L o r  F
7 Cys tode rma  l on g i spo ru m I F l s e . s u  ■*■+ ++■*•

I A |se I -*■
somet imes  on d e c a y i n g  mosses  on s t o n e s ,  wood and s o l i

I I  I I I I8 M e g a c o l l y b l a  p l a t y p h y l l a |  F | s e . s u . b r . v |  1 | I
somet imes In l a y e r  F a r ound the  f a l l e n  beech stems

8 Mycena g a l e r i c u l a t a  F s e . s u . b r . v
8 Mycena haematopus F s e . s u .  b r . v
8 Mycena r e n a t l  F s e . b r . v  -*■+ -*•
8 Oudemans i e l  l a  mucida  F s e . s u . b r
8 P l u t e u s  a t r i c a p l l l u s  F s e . s u . b r . v  -*■ +++
7 Hypholoma sub  1 a t e r  11 1 um F s e . s u  +■ -*■
7 Marasmlus  a l l  l a c e u s  F s e . b r . v  >
6 G a l e r l n a  m a rg l n a t a  F s e . s u . b r . v  +++ ++

C su
6 Hypholoma f a s c i c u l a r e  F s e . s u  +■++

J s e
6 Kuehneromyces m u t a b i l i s  F s e . s u  -*■
6 Mycena abrams 1 C s e  +-*■-*- -*•-»-
5 Mycena m acu l a t a  C s e . s u
5 Mycena polygramma F v
5 P o l y p o ru s  v a r l u s  F b r  -*■
5 X e r u l a  r a d i c a t a  F v
4 Mycena c r o c a t a  F s e . b r . v
4 Mycena l e p t o c e p h a l a  F su

C s e  ♦
4 Mycena rub romarg  1 n a t a  C s e  -*■
4 Mycena v 1 r i d l m a r g  1 n a t a  C s e . s u
4 Mycena v l s c o s a  A s e . s u .  v
4 P l u t e u s  p o u z a r l a n u s  C s e . s u
3 Mycena s t l p a t a  F s e  +

C s e
3 G a l e r l n a  t r i s c o p a  F s e

C s e
3 Lycope rdon  f o e t l du m F s e . s u
3 He r l c l um f l a g e l l u m  A s e  -*■-*-
3 Hypholoma c a p n o l d e s  C s e . s u  -►
3 C op r ln us  m lcaceus  F s e . s u  -► +-*■
3 Lycope rdon  pe r l a t um  F s e . v

o b s e r v e d  a l s o  in  l a y e r  L 
3 Mycena a r c a n g e l  i a na  F s e . s u . b r  +-*■-*■
2 G a l e r l n a  p seud oc ame r ln a  F s e

A s e
2 Mycena p u r p u r e o f u s c a  C s e . s u . v -*--*■ -►
2 P a n e l l u s  s t y p t i c u s  F s e  •«- +
2 T r i ch o l om ops  i s  r u t l l a n s  C s e . s u  -► *■
2 G a l e r l n a  s t y l i f e r a  F s e

A b r
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C s p e c i e s  t r e e  p a r t  s t a g e  o f  d ecay

sp .  o f  t r e e  1 2  3 4

2 G a l e r l n a  sp .  3 C s e  ■*"*• +
2 Gymnop l l u s  h y b r l d u s  C s e . b r  ♦
2 P l u t e u s  p u n c t l p e s  F s e
2 C l l t o c y b u l a  l a c e r a t a  C s e
2 X e ro m p ha l l a  c an p an e l  l a  C s e . s u  ♦
2 Lyc ope rdon  p y r l f o rme  F s e  *

A su -*■
2 B o l b i t i u s  a l e u r l a t u s  F s e . s u  -►
2 Ompha l i na  sp .  A s e . w  -*■
2 P h y l l o t o p s i s  n l d u l a n s  F s e  ■*■ +
2 Hypholoma margina tum C s u . b r  -*-
2 T r  i cho l omops  i s  d e c o r a  C s e
2 P s a t h y r e l l a  p 1 1 u 1 1 f orm 1 s F s e . s u  -*■
2 P o l y p o r u s  brumal  i s  F s e . b r  -»■
1 G a l e r l n a  ampul  l a c e o c y s t l s  F s e . b r
1 C r e p l d o t u s  a p p l a n a t u s  F s e
1 C r e p l d o t u s  s u b s p h a e r o  -  A s e

s p o r u s
1 Mycena p i c t a  F s e

o b s e r v e d  a l s o  i n  l a y e r  F on ba rk  
1 Mycena e p i p t e r y g l a  P b r  -*
1 Mycena f a g e t o ru m  F v -*■
1 Mycena s i l v a e  -  n i g r a e  A su -*■
1 Ompha l i na  ep i ch y s iu m  A s e
1 P l e u r o t u s  o s t r e a t u s  F s e
1 P l u t e u s  r o s e i p e s  A s e  -*■
1 G a l e r l n a  s i d e r o l d e s  A su
1 Mycena o l i d a  F s e  +■
1 Mycena s i m i a  P s e  -►
1 Mycena n i v e i p e s  F v
1 A r m l l l a r i a  c e p i s t i p e s  F s e  «■
1 P h o l i o t a  f lammans  C s e  ♦
1 P l u t e u s  a t r o m a r g i n a tu s  C s e
1 Hydropus  t r i c h o d e r m u s  A s e
1 L e n t i n e l l u s  c o c h l e a t u s  A su  +
1 Ento loma h l s p i d u l u m  P v
1 Hydropus  m a r g l n e l l u s  A su
1 P h o l l o t a  f l a m m u l o l d e s  F su  -*■
1 S t r o p h a r l a  a l b o c y a n e a  F v
1 Hydropus  s u b a l p l n u s  F b r
1 L e n t l n u s  a d h a e r e n s  C su -*■
1 C l i t o c y b e  l l g n a t i l l s  F s e  -*■
1 Phol  i o t a  a s t r a g a l  i na  P su -►
1 P s a t h y r e l l a  f r a g r a n s  F s e  -*•
1 P s a t h y r e l l a  f u l v e s c e n s  F s e
1 G a l e r i n a  c i n c t u l a  F v +■
1 C r e p l d o t u s  m o l l i s  F s e  -*■
1 P l u t e u s  p h l e b o p h o r u s  F s e
1 P l e u r o t u s  s e r o t i n u s  F s e

PI - SI
4 P s a t h y r e l l a  s a r c o c e p h a l u s  F s t e
3 P h o l i o t a  c e r í f e r a  F s t e . r t . s e
3 P o l y p o r u s  squamosus F s t e . s e

PI
2 A r m l l l a r i a  o s t o y a e  P r t
2 P h o l i o t a  s q u a r r o s a  F r t

A r t
2 P l e u r o t u s  p u l m o n a r iu s  P s t e
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(Table 4). The genera with the greatest number o f species were Mycena (21), Galerina (8), 

Pholiota (6), Pluteus (6), Hypholoma (4), and Psathyrella (4). Many species belong to 

critical or rare fungi, e. g. Entoloma hispidulum, Hydropus trichoderma, Mycena picta, M. 
silvae-nigrae, Pluteus roseipes, Pholiota flammuloides, and Psathyrella fulvescens.

On the high-lying plots B 1, B 2, and Z 1 (scarcely also on the plots M  1, L  1 and L  2), 

some montane species were found. However, they belong to the coniferous woods fungi: 

Mycena viridimarginata, Pluteus pouzarianus, Hericium flagellum, Omphalina epichysium, 
and Hydropus marginellus.

Only on the beech wood, 45 species were observed (50,5 %), e. g. above mentioned 

species with high constancy, Polyporus varius, Mycena crocata, Coprinus micaceus, etc. 

(Table 6).

On the coniferous wood, 33 species were found (37,1 %). On both spruce and fir wood 

17 species were observed, e. g. Mycena maculata, M. rubromarginata, Pluteus pouzarianus, 
etc. Five species were recorded on the spruce wood only: Armillaria ostoyae, Entoloma 
hispidulum, Mycena epipterygia, M. simia, Pholiota astragalina; on the fir wood only there 

were 11 species: Crepidotus subsphaerosporus, Galerina sideroides, Hericium flagellum, 
Hydropus marginellus, H. trichoderma, Lentinellus cochleatus, Mycena silvae-nigrae, M. 
viscosa, Omphalina epichysium, and Pluteus roseipes.

On both deciduous and coniferous wood, 11 species were recorded (12,4 %): 
Cystoderma longisporum, Galerina pseudocamerina, G. stylifera, G. triscopa, G. marginata, 
Hypholoma fasciculare, Lycoperdon pyriforme, Mycena leptocephala, M. stipata, 
Pleurotus pulmonarius, and Pholiota squarrosa.

It is surprising that beech wood species make only 50 % of all species observed. The 

small admixture o f spruce and fir wood causes the considerable increasing o f species 

number, although the amount o f beech wood on the plots is always higher.

On the wood in various stages o f decay, a great number o f mycoassociations were 

described and summarized e. g. by Darimont (1973), Runge (1980), Kreisel (1985), and 

Fellner (1988). These fungal communities are located on individual stems, stumps, and 

pieces o f wood, and are characterized mostly by ascomycetes or species o f the order 

Aphyllophorales s. 1. The comparison with my plots is not possible, as these groups o f 

fungi have not been studied and the species on one plot have been recorded on various 

substrate.

The occurrence o f the fruitbodies o f individual species was observed in dependence on 

the stage o f wood decay. The fruitbodies were found mostly in more stages, but each 

species had a ’ ’peak”  o f its fructification in a particular stage (Table 6). These 

characteristic species o f the individual stages o f the wood decay are listed in the following
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survey. For the evaluation o f the stage o f wood decay, simple empirical scale based on 

easily recognizable features was used:

Stage 1: fresh-fallen stems, twigs and branches with bark and without any visible 

changes in the wood structure -  Oudemansiella mucida, Kuehneromyces mutabilis.
Stage 2: wood without bark, the wood structure is slightly damaged but still hard -  

Mycena renati, M. viscosa, Hypholoma fasciculare, H. sublateritium, Pleurotus 
pouzarianus, and Polyporus varius.

Stage 3: rotten wood with distinct damaged structure, by the touch is soft, but the initial 

shape o f stem or branch is still visible -  Mycena galericulata, M. haematopus, M. abramsi, 
M. rubromarginata, M. purpureofusca, Galerina marginata, Hericium flagellum, 
Hypholoma capnoides, Pholiota lenta, and Pluteus atricapillus.

Stage 4: the wood structure is completely destroyed, the wood is soft, decayed into pulp 

and partly mixed with surface humus, the initial shape is not discemable -  Cystoderma 
longisporum, Megacollybia platyphylla, Marasmius alliaceus, Mycena crocata, M. 
arcangeliana, M. maculata, M. polygramma, M. stipata, M. viridimarginata, and 

Lycoperdon perlatum.
The occurrence o f fungi on the wood in various stages o f decay studied e. g. Kuthan 

(1988) with the help o f similar scale. His results are almost identical with those o f mine. 

Kreisel (1961) and e. g. Runge (1975) distinguished the initial, optimal and final phase o f 

fungal succession on dead wood. Stage 1 corresponds to the initial phase when the fungi o f 

the order Aphyllophorales s. 1. should dominate and when only a small number o f gilled 

fungi was observed (Table 6). Stage 2 seems to correspond to the beginning o f optimal 

phase and stage 3 belong obviously to the late optimal phase or early final phase. Since 

stage 3, the number o f species increases considerably. Stage 4 represents the final phase of 

succession where the great number o f species were observed but mostly rare or in a small 

number o f fruitbodies.

R e l a t i o n s  b e t w e e n  t h e  e c o l o g i c a l  f a c t o r s  o n  t h e  p l o t s  

a n d  t h e  o c c u r r e n c e  o f  f u n g i

The species with the constancy 6 - 8  have a relatively broad ecological amplitude in the 

range o f the plots investigated because o f the occurrence on plots that differ significantly in 

the habitat conditions. On the other hand, some species with constancy 1 - 4  were 

associated distinctly with specific ecological factors on some plots. Such species have 

seemingly narrower ecological amplitude in the range o f beech woods investigated and can 

serve as ecological indicators o f the habitat conditions.

H o l e c : E c o l o g y  o f  m a c r o f u n g i

185



Mycorrhizal fungi
Some species with lower constancy show a distinct preference for particular humus type 

that relates also to pH value and C/N ratio (Table 1). Only on the plots with mull or mull- 

moder (scarcely also on the plot P 1 with moder, but with the highest pH value o f all plots), 

Gyroporus cyanescens, Inocybe assimilata, I. geophylla, Lactarius pallidus, L. ruginosus, 
Amanita citrina, and A. submembranacea were found. The same edaphic preference o f 

these species observed Tyler (1984) with exception o f Amanita citrina that he observed on 

more acid soils and Lactarium ruginosus that was not found by him. Amanita 
submembranacea seems to have no distinct preference for humus type, as it was found e. g. 

by Kubička (1982) in acid raw humus too. The next species associated with mull were 

Inocybe geophylla and I. petiginosa. They are regarded to be an element o f the beech 

woods on calcareous soils (e. g. Dorfelt 1985, Kreisel et al. 1987). However, they can also 

grow in montane beech woods on acid silicate rocks, obviously thanks to the presence o f 

the mull with favourable biological properties (Table 1).

To the plots with raw humus and moder, Russula aurora and R. mairei were confined. 

Cantharellus tubaeformis, Cortinarius delibutus, Inocybe napipes, and Laccaria proxima 
were observed only on the plots with raw humus. These observations agree with the data 

given by Tyler (1984). To this group belong also Amanita subalpina, Hygrophorus 
hyacinthinus, and Lactarius ligniotus that are associated with spruce.

The biggest number o f species was recorded on the plots Z 1, P 1, and B 1 (Fig. 4). 

However, their species composition differs considerably (Fig. 3). On the plot B 1 occur 

many species associated with raw humus and observed also in spruce woods (Lepšová 

1988). On the other hand, on the plot P 1 (600 -  640 m a. s. 1.) there occur mainly species 

without distinct soil preference and growing above all in the colline and submontane belt. 

These species are almost lacking on other plots. The occurrence o f Amanita phalloides, 
Craterellus comucopioides, and Strobilomyces strobilaceus relates to the slight warm 

climate o f this plot. Acidophilous species Cantharellus cibarius and Boletus calopus occur 

on places with naked humous topsoil whose pH was by 0,2 -  0,3 lower than the pH of 

surface humus (Holec 1991). Plot Z 1 represents somewhat heterogeneous habitat where 

the places with thick mull layer change with places without surface humus (Table 1). The 

community o f mycorrhizal fungi is composed o f a mixture o f species with various 

ecological demands. Surprising is the presence o f many species that should occur at lower 

altitude and milder climate. Their occurrence at the altitude o f 990 m is obviously enabled 

by the sunny SW aspect o f the plot. A  relatively high Ca content o f the surface humus (Fig. 

1) corresponds to the occurrence o f species mentioned above all on calcareous soils 

(Inocybe geophylla, I. petiginosa, Lactarius ruginosus). Their presence as well as the 

occurrence o f many mull preferring species can be explicated by favourable properties o f
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the mull that is the ’ ’ richest”  one o f all plots. On the other hand, acidophilous species 

Cantharellus tubaeformis and Tylopilus felleus grow here on highly decayed wood in soil. 

The species Laccaria affmis, Lactarius vellereus, and Inocybe sp. div. prefer the sites with 

naked humous topsoil.

The smallest number o f mycorrhizal species occurs on the plots M  1, RH 1, and L  2. 

Although the properties o f the mull humus on the plots M  1 and RH 1 are very similar to 

that one on the plot Z 1, the number o f species is considerably lower. The only difference 

o f these plots is the microrelief. The plots M  1, RH 1, and L 2 are covered by a continuous 

layer o f mull that is obviously unfavourable for the occurrence o f some mycorrhizal 

species. The same results published Tyler (1984) and Kost et Haas (1989). They also 

observed that on sites with mull or big nutrient supply the number and percentage o f 

mycorrhizal species is lower than on sites with ’ ’poorer”  and more acid humus.

The only difference between the plots L  1 -  L 2 and B 1 -  B 2 is the thickness o f the 

detritus layer that is bigger on the plots L  2 and B 2. The number o f species on these plots 

is smaller than on the plots L  1 and B 1 with thin detritus layer.

A ll factors discussed are summarized in fig. 4. It is obvious that a great number o f 

mycorrhizal species can be found in all vegetation belts o f beech woods investigated. 

However, the species composition is different in every belt (Table 2, Fig. 3). The 

heterogeneity o f the plot caused by irregular microrelief (Z  1, P 1, L 1) enables the 

occurrence o f a greater number o f species than the homogeneous layer o f mull (M  1, RH 

1). The cluster analysis show (Fig. 3) that the division o f the plots based on the species 

composition o f mycorrhizal fungi is very similar to that one based on the analysis o f the 

plant relevés. It means that the occurrence o f fungi on the plots is in close relation to the 

factors that determine also the species composition o f the plant community.

The species composition and the number o f species in beech woods represented by 

permanent plots is influenced above all by the following factors:

1 -  The presence o f the mycorrhizal partner. The species with high constancy do not 

require special habitat conditions. The only condition o f their occurrence on the plots 

seems to be the presence o f the partner tree species.

2 -  The altitude together with the climate define above all the species composition. 

Some species were observed only in the montane belt, other species in the submontane 

belt. The distribution o f these species over the altitude gradient was very distinct. Some 

species were observed at higher altitude than it is common for them (on mull).

3 -  The humus type and the pH value influence mainly the species composition on the 

plot. The humus type preference o f some species is very distinct. Such species were 

confined to mull and mull-moder or to raw humus only. Many species do not require a
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specific humus type. The continuous layer o f mull seems to be unfavourable for some 

mycorrhizal species.

4 -  The microrelief and the thickness o f the detritus layer. On the plots with regular 

microrelief (covered by continuous detritus layer), the number o f species was smaller than 

on the plots with irregular microrelief where some mycorrhizal species occur on places 

with naked humification layer or humous topsoil. On the plots with thick detritus layer, the 

number o f species is smaller in comparison with similar plots covered with a thin detritus 

layer. The thick layer o f detritus seems to have an inhibition effect on the occurrence (or 

fructification?) o f the mycorrhizal fungi.

The influence o f the microclimate was not studied precisely, but its importance can be 

demonstrated on the plot P 1 where some warmth requiring species o f the genera Amanita,
Boletus, Lactarius, and Russula grow at the sunny margin o f the plot that is adjacent to a 

clearing. The influence o f other ecological factors was not studied.

Terrestrial fungi
In most terrestrial fungi, the distinct preference for the particular humus type was not 

observed. Generally, the correlation between the occurrence o f individual species and 

ecological factors on the plot was less distinct than in the group o f mycorrhizal fungi. The 

association o f terrestrial fungi with substrates in individual layers o f the surface humus was 

much more pronounced. The evaluation o f the ecological demands o f species with 

constancy 1 (66 % o f the total number o f terrestrial species) is not possible because o f their 

scattered or rare occurrence. In addition, the distribution o f many typical beech wood fungi 

at the locality seems to be random. Such species are not inevitably recorded on the 

relatively small plot investigated. Both Tyler (1984) and e. g. Lisiewska (1972) also did 

not observe the distinct humus type preference o f terrestrial fungi. They found most species 

in a broad range o f various beech woods. It is caused by the fact that beech leaves as the 

main substrate are present in all types o f beech woods.

The species Phallus impudicus and Collybia hariolorum show the correlation o f their 

occurrence with warmer climate o f the plots in the Sumava foothills.

The biggest number o f species was recorded on the plots Z 1, M  1 and RH 1 with mull 

(Fig. 5). Their fermentation layer is very diverse and consists o f leaves, rests o f plants, 

bark, and pieces o f wood. The decay o f surface humus proceeds continually thanks to the 

relatively favourable pH valaue, moderately cold and humid climate, and steady 

mesoclimate inside the near natural ("v irg in ” ) wood (M  1, Z 1) or subnatural wood with 

dense canopy cover (RH 1). It represents very favourable conditions for the growth o f 

terrestrial fungi as well as the continuous detritus layer (M  1, RH 1) or thick and diverse 

detritus layer (Z  1). The importance o f factors mentioned results from the comparison with
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H o lec : Ec o lo g y  of m acrofungi 

V 6 8 10 12 14 16 18
I_______ I_______ I--------- 1_______ I_______ I_______ I-

M 8 . I 0 1.2 , \k . 1 .6

T 7,4 8 9 10 11 12
i_____i_______i______ i______ I______ I______

L 7,2 8 9 1 0 1 1 12
i_______ i------------1_________ i_________ i_________i

Fig. 3 -  Cluster analysis of the similarity of the spccics composition on the permanent plots. The similarity is 
expressed by the use of the Euclidean distance. V -  vascular plants (on the basis of phytosociological relevés), 
M -  mycorrhizal fungi, T -  terrestrial fungi, L -  lignicolous fungi.
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the plot P 1 where only 7 species o f terrestrial fungi occur. The slight warm climate o f the 

plot together with the open area in the vicinity cause the drying o f the surface humus in 

summer. Such fluctuation o f the mesoclimate and discontinuation o f the decomposition is 

extremely unfavourable for the occurrence and fructification o f the terrestrial fungi.

Fewer species were recorded on the plots with raw humus (B 1, B 2) and mull-moder 

(L  2). These humus types are not so favourable for the terrestrial fungi as mull. It shows 

distinctly the plot B 2 where the thick, uniform, and acid detritus layer enables the growth 

o f only restricted number o f species. The importance o f the microrelief results from the 

comparison o f the plots L 1 and L  2. The irregular microrelief on the plot L  1, where the 

places without detritus layer occur, relates to smaller number o f species in comparison with 

the plot L  2 where the microrelief is regular.

According to the similarity o f the species composition o f the terrestrial fungi, the plots 

were divided into two main groups (Fig. 3). The first group consists o f mull beech woods 

and the plot B 1, the second one o f the the mull-moder, moder, and acid soil beech woods. 

The division o f the plots is different from the division based on the similarity o f the plant 

communities or communities o f mycorrhizal fungi (Fig. 3). It means that the occurrence of 

the terrestrial fungi is determined by other combination o f ecological factors than in the 

case o f mycorrhizal fungi. The seemingly slight difference between plots B 1 and B 2 in 

the thickness o f the humus layer causes the big difference o f the species composition on 

these plots. The same effect has the microrelief on the plots L  1 and L  2. However, the 

second reason o f these differences is the random occurrence o f many terrestrial species, as 

was mentioned above.

The species composition and the number o f species o f terrestrial fungi in the beech 

woods represented by permanent plots is influenced above all by the following factors 

(Fig. 5):

1 -  The humus type influences above all the number o f species on the plot. Mull is the 

most favourable humus type for the occurrence o f a great number o f species including taxa 

with rare or random character o f occurrence and distribution.

2 -  The mesoclimate. The steady mesoclimate o f near natural woods and subnatural 

woods with dense canopy cover form very favourable conditions for terrestrial fungi. On 

such plots they grow without the disturbing influence o f the drying o f the surface humus 

and without the big temperature and humidity fluctuations. These fluctuations are increased 

on the plot with open area in the vicinity and cause the reduction o f the species number.

3 -  The microrelief. The number o f species is higher on the plots with homogeneous 

detritus layer caused by regular microrelief than on the plots where the detritus layer is 

removed in some sites because o f the irregular microrelief. Thus, the space available for 

the terrestrial fungi is decreased, as most o f species grow in the detritus layer.
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4 -  The thickness o f the detritus layer. The thick layer o f detritus represents a relatively 

uniform substrate for terrestrial fungi. On such plots (B 2, L  2), the number o f species is 

smaller than on the plots with diverse mull layer (Z  1, M 1, and RH 1), where the 

proportions o f the individual surface humus layers are well-balanced.

The other factors as microclimate, influence o f the animals, etc. were not studied.

Lignicolous fungi
The biggest number o f species was found in the near natural woods on the Boubin 

mountain (B 1, B 2). The big substrate diversity is combined with the steady mesoclimate 

o f the natural wood (Fig. 6). In addition, these plots are located in an extensive complex o f 

similar woods that represent natural refugium o f many rare lignicolous macrofungi 

(Kubička 1973). Although the habitat conditions on the plots Z 1 and M 1 are very similar, 

these plots are located in small remains o f near natural woods. It seems to be the cause o f 

the smaller number o f species observed.

The plots L 1 and L  2 (subnatural woods) and RH 1 (managed subnatural wood) are 

occupied by a considerably smaller number o f species. It is in relation to the middle or 

small substrate diversity o f these plots where only stumps and fresh fallen stems occur. The 

smallest number o f lignicolous species was observed on the plot P 1 because o f slight 

substrate diversity and big fluctuation o f the mesoclimate that causes the drying o f the 

wood in summer.

The occurrence o f Mycena crocata on the plots with mull only is very interesting. It 

grows on small pieces o f decaying wood in the soil. The association with mull was also 

observed by Tyler (1984).

The cluster analysis (Fig. 3) shows a similarity o f the species composition on the plots 

B 1, B 2, and Z  1. These plots are located in the Boubin mountain group and are 

characterized by admixture o f fir and spruce. The occurrence o f species associated with 

coniferous and particularly fir wood delimitates this group o f plots. On the other plots the 

fir absent and the spruce is present very scarcely. The plot P 1 differs by the occurrence o f 

species frequent in the cultural woods (Table 4) and growing on wood in initial stages o f 

decay.

Fig. 6 shows that the number o f species and the presence o f many rare and infrequent 

species are in close relation to the increasing degree o f naturalness o f the wood and 

increasing substrate diversity o f the plot. The mesoclimate is also very important. It is 

influenced by the character o f the wood on the plot and in the vicinity. The temperature 

and humidity fluctuations inside the wood effect unfavourably on the occurrence and 

fructification o f lignicolous fungi. The other important factors such as the ¡mission damage 

o f wood or the composition o f the substrate were not studied.
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H olec : Eco lo g y  of m acrofungi 

T h e  s h a r e  o f  t h e  e c o l o g i c a l  g r o u p s  o f  f u n g i  o n  t h e  p l o t s

The share o f the lignicolous species o f the order Agaricales in the total number o f 

species observed on individual plots rises along with the increasing degree o f naturalness 

o f the wood. In the managed subnatural wood it amounts to about 25 % (P  1), in the near 

natural woods to about 45 % (B 1, B 2). The causes have already been discussed. The 

proportion o f the terrestrial and mycorrhizal species is determined above all by the 

properties o f the surface humus. The thick detritus layer, the presence o f mull, and regular 

microrelief prefer the occurrence o f the terrestrial fungi and restrict the occurrence o f many 

mycorrhizal species. It is clearly distinct on the plots M  1, RH 1, and L  2, where the share 

o f terrestrial fungi is about 45 % and the share o f mycorrhizal fungi about 25 % only. The 

ratio o f the mycorrhizal and the terrestrial fungi varies from 1 : 1,6 to 1 : 2,1 in favour o f 

terrestrial fungi. On the other hand, on the plots with mull (Z  1) and mull-moder (L  2), but 

with irregular microrelief the share o f both terrestrial and mycorrhizal fungi is about 30 % 

and their ratio is approximately 1,2 : 1 in favour o f mycorrhizal species. Thus, the 

considerable influence o f the irregular microrelief (or in other words the heterogeneity o f 

the plot surface) on the proportion o f these two ecological groups o f fungi is apparent. The 

ratio is 1 : 1 on the plots B 1 and B 2 with raw humus. It is obvious that the ratio o f 

mycorrhizal and terrestrial fungi is closely related to the humus type and increases in 

favour o f mycorrhizal fungi on the sites with acid raw humus. The same conclusion made 

Tyler (1984) who observed even an 70 % share o f mycorrhizal species on the plots with 

strongly acid raw humus (pHKC1 2,8 -  3,2). Kost et Haas (1989) also observed a small 

number o f mycorrhizal species in the woods with mull or with big amount o f nutrients in 

humus and soil. Fellner (1985) shows that in the beech woods o f the Krkonoše mountains 

the mycorrhizal fungi form about 40 % o f the total number o f macrofungi recorded. In my 

case, 72 mycorrhizal species (31 %) were found on the plots in the Sumava mountains and 

Sumava foothills o f the total number o f 230 species. However, in both cases the percentage 

is not precise, because many ungilled and corticioid macrofungi as well as ascomycetes 

were not studied.

The conclusions mentioned are derived from the observations in almost undisturbed 

woods. The plot P 1 shows the importance o f unsteady mesoclimate (in consequence o f the 

clearing near the plot) on the occurrence o f the mycorrhizal and terrestrial fungi. Their 

ratio 5,8 : 1 demonstrates that the habitat conditions are very unfavourable for the 

terrestrial fungi and that the occurrence o f some terrestrial species is not possible under 

such conditions.



C o n c l u s i o n s

The total number o f species recorded on all 8 plots is 230. The numbers o f species on 

individual plots vary from 56 to 108. The number o f species, the interesting species 

composition on the individual plots, and the occurrence o f many rare fungi show that the 

beech woods o f the Sumava mountains and the Sumava foothills are very valuable 

localities from the mycological viewpoint. They represent rare remains o f natural 

vegetation with typical mycoflora o f montane and submontane beech woods. In 

comparison with the mycoflora o f imission damaged beech woods o f the Krkonoše 

mountains, the mycoflora o f the beech woods in the Sumava mountains seems to be still 

relatively undisturbed.

The influence o f various ecological factors on the occurrence o f fungi has been 

observed. The decisive role o f the humus type, pH value, microrelief, and the thickness o f 

the detritus layer on the occurrence, number o f species, and ratio o f the mycorrhizal and 

terrestrial fungi has been demonstrated. The occurrence and number o f lignicolous species 

on the plot is in close relation to the degree o f naturalness o f the wood. These conclusions 

demonstrate the necessity o f a detailed analysis o f the habitat conditions that is o f great 

importance for the right interpretation o f ecological data concerning both the individual 

species and the ecological groups o f macrofungi. Generally, the macrofungi can serve as 

good indicators o f some ecological factors (e. g. the properties o f the surface humus). Kost 

(1991), for example, came to the same conclusion.

The views o f the status and role o f the macromycetes in ecosystem were summarized 

and discussed e. g. by Apinis (1972), Kreisel (1985), and Fellner (1987). My field 

observations are in accordance with Apinis’s opinion (Apinis 1972) that the fungal 

community in particular community o f vascular plants in a particular site can be regarded 

as a complex o f synusies. The synusies consist o f species growing together, e. g. in 

individual layers o f surface humus (L, F, H, Ah) or on specific substrate (e. g. wood in 

various stages o f decay).
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