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Abstract 
An oak ecosystem whose plant community belongs to the 

association Abieto-Quercetum was under study. The s truc
ture of under-storey was described by help of units 
called the types of plant microcoenoses (types of PMCs). 
In the course of five years th~ herb above-ground bio
mass raised from 55 to 160 g.m- as well as the unde~ 
ground biomass. Damage degree of the tree layer became 
more and more considerable . Its history was described on 
the basis of ring-increment analysis. It was found out 
that probably no significant relation exist!between "the 
social position of a tree and its damage in the studied 
ecosystem. Attention was also paid to the accumulation 
o f soil organic matter (litterfall and soil detritus), 
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Introduction 

biomass, bi tumens, 
humic subs tances, plant 
soil detritus, tree-ring 

Nowadays oak tree and oak ecosystems are strongly endangered 
(see the r esults of the moni t oring of the condition of forest 
ecosystems, Matejka, 1993, 1994a). In the Czech Republic this 
tracheomycotic damage occurs both in Quercus petraea and Q. 
robur. Differences in the intensity of damage can be probably 
explained by the different environmental conditions both the 
species are found in most frequently. To understand the dynamics 
of damage to oak ecosystems it is necessary to have maximum data 
concerning their structure. This knowledge can be obtained on the 
basis of ecosystem study projects, through a long-term monitoring 
of selected ecosystems. 

The present literature includes a very extensive collection 
of contributions concerning the forest ecosystem research·. 
A certain approach (more or less unified) to these studies was 
carried out (e.g. Ellenberg, 1971; Powers; Reichle, 1973; Van 
Cleve, 1991) . 

One of the most significant 
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ecosystems of the Central Europe was conducted in Hungary (Jakucs 
et al., 1985), in Slovakia it was the "Bab" Project (Biskupsky, 
1975). A series of partial results were obtained - such as the 
studies of the effect of air pollution on the die-back of forests 
with oak (Medwecka-Kornas, Gawronski, 1990), bioindlcation and 
acidification of forests with Q. robur (Tyler, 1987) or the use 
of Ellenberg's eco- indices in young stands of Q. petrea 
(Roo-Zelinska, Solon, 1990). Pape, van Breemen, van Oeveren 
(1989) followed the cycle of calcium in the stands of Q. robur 
and Betula pendula. The study of the structure of Q. cerris stand 
(Scarascia- Mugnozza et al., 1989) should be also mentioned. 

When studying the succession in abandoned fields in the 
Southern Bohemia (the name of the project carried out by the 
Institute of Soil Biology of the Academy of Sciences at Ceske 
Budejovice was "Biological Structure and Function of the Soil 
Component of the Ecosystem", see Matejka, 1990) extensive inves
tigation was also performed on a reference forest plot . Research 
on this plot proceeded from 1985 up to now when this locality is 
observed within the monitoring of forests of the Czech republic . 

Locality 

The locality 
a nd Krtely, in 1.7 
lice (geographical 

Met hods 

is situated near the road connecting Netolice 
km from the road and railway junction at Neto 
coordinates are 14"11 ' E, 49"04'N) . 

The basic plant coenological data were obtained by the clas
sic plant coenological method using the Braun-Blanquet's seven 
- grade combined scale for abundance and dominance extended by 
intermediate grades . Nomenclature of plant taxa is after Rothma
ler et al. (1982). Nomenclature of higher-order syntaxa is after 
Moravec et al. (1983) . 

Location of all the trees on the study plot , 15x30 m in 
size, was measured and plotted on the map of the plot . Basic 
mensurational parameters (height and diameter at a breast height 
measured on the basis of girth) were measured in the stand repea
tedly. Samples for the annual ring analysis were taken from 
eleven trees at the end of October 1992 in such a way that all 
the size classes of trees in the stand were represented proporti
onally. Defoliation of all the trees was evaluated by three inde
pendent judges in June 1993. The mean defoliation va l ues were 
calculated . 

Heterogeneity of the herb layer of the stand was observed on 
the basis of the analysis of networks of the quadrats 1/ 4 m2 in 
size, regularly distributed in 5 m distance. The presence of each 
species was given in a scale: 1 - the species is present, 2 
- dominant species. By analysing the file of data obtained in 
that way interspecific associations were tested by help of 
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chi-square test. 
The above-ground biomass was sampled from randomly selected 

squares 0.25 m2 in size by cutting off at the soil surface. Dead 
plant matter accumulated on the soil surface was taken out paral
lelly. The samples were taken in the period at the optimal deve
lopment of herb biomass within the years 1986 up to 1989. 

To determine the mass of the total underground biomass, soil 
monoliths were taken out by a probe 65 mm in diameter to the 
depth 100 mm. Freezing of the samples was applied to destruct of 
soil compactness. The samples were dissolved by a stream of water 
on sieves of 0.25 mm meshes. All the underground organs were 
taken out subsequently over a sieve of 2 mm meshes (cf. Fiala in 
RychnovskA et al., 1987, pp. 104-107). 

The remaining sample (both parts above both sieves) was used 
for the determination of soil detritus , i.e. undecomposed or 
partly decomposed dead plant matter in the soil body. It was 
determined as a matter able to be flooded out from the remaining 
sample after its drying. When interpreting the results it is 
necessary to consider that the organic matter content is lower in 
the samples prepared in that way because of the admixtures of 
mineral particles of soil. 

For the purposes of the analysis of soil detritus the 
fol lowing procedure was used: 
- combusti on at 600 · C and determination of the content of total 

ash: 
und issolved residue with the filter paper is again burned at 
the same temperature and the so-called content of insoluble ash 
is determined (content of soluble ash is computed as a diffe
rence of total and insoluble ashes); 

- content of phospho rus is determined photometrically in the 
solution as yellow vanadate- molybdate complex; 

- content of K, Na and Ca was determined on the basis of flame 
emiss ion spectrometry~ 

- he at of combustion was determined via c alorimeter , results are 
computed on ash-free dry-weight of detritus. 

Production of litterfall was measured in autumn months of 
two years by help of litterfall-collectors (polyethylene nets 
with 1.5 mm meshes , stretched in square frames of the 0.5 m side) 
placed on the soil s ur face . The collected material was dried up 
and weighed. 

Organic lipophilic substances in soil are called bitumens. 
The prevailing part of them comes from the dead plant matter, 
especially from the leaf litter in forest. The content of bitu
~ens in litterfall was observed as follows: 
- dry material was completely extracted by ethanol-benzene 

mixture (in the volume ratio 1;1); 
- tota l bitumens were determined gravimetrically after evaporat

ing the solvent ; 
- content o f carbon in bitumens was determined oxidometrically by 

help of potassium dichromate; 
- content of polar components in the extract was determined after 

their yxtraction into the solution of potassium hydroxide (0.1 
mol. l- ). 

Humic acids ( HA) and fu l vic acids (FA) were extracted ftom 
the material together using the solution of NaOH (0 . 1 mol.l- ), 
HA was separated by means of the precipitation of sulfuric acid 
and repeated dissolution. Content of carbon in solutions was 
determined oxidometrically by means of potassium dichromate. The 
extinction of samples was determined at 400 and 600 nm (extincti
on coefficients e 400 , e600' and colour quotient Q4/6 were calcu-
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la ted; Pospisil, 1980). 

Results 

stand description 

The cultura l broad leaved forest has more or less na tural 
species composition . The age-class composition of stand does not 
correspond to the condition in a natural stand, however. It fol
l ows from the geobotanic reconstruction map t hat the local ity 1s 
situated at the border of acidophilo~oak forests (Genisto 
germanicae- Quercion) and beech forests (Eu-Fagion). The analysed 
community was classified wi thin the association Abieto-Querce tum 
MRAZ 1959 of the suballiance Galio-Abieteni on OBERDORFER 1962. 
Species Ti.l ia cordata, Fraxinus excelsior a n d Fagus syl vatica are 
admi xe d 1n Quercus robur s tand. Abies alba i~ entirel y absent 
now. 19 19~9. the stand basal area was 36.7 m . ha- , of which 
33 . 4 m . ha- (i .e. 91 t) falls to the oak . The number of trees 
was 867 per 1 ha. The extr emely s lan t divi s ion of trees in rela
tion t o diameter at breast height proves the effective stand 
tendi ng in the past. 

The membership of commun ity in t he s uballiance Gali o
Abie tenion is indicated in species Sani e ula e uropaea , Galium 
rotundifolium and Luzula pi l osa. Further Vi ol a reichenbachiana , 
Ranuncul us nemorosus, Festuca altissima, Poa nemoralis, Fragaria 
moschata and Heliea nutans can be cons i dered significant species. 
Of the characteristic species of alliance Genisto- Quercion, Luzu
la l uzuloides, Vaccinium myrtillus a nd Helampyrum pratense occur 
with a higher degree of constancy and dominance. Due to their 
occurrence, they generally exceed the borders o f this alliance t o 
a great ext e nt. Othe r significant spec i es are pa rticularly Oxal is 
ace t osella, Hieracium murorum and Veronica chamaedrys . As far as 
the plot is concerned, t he r e can be fully quoted the polemics 
g iven in the treatise on the cu ltural forests of the Southern 
Bohemia which r e l ated t o the distinguishing of the associations 
Luzulo albidae- Quercetum and Abieto-Quer eetum (Matejka, 1994 b ; 
Neuhaus l, Neuhauslova-Novotna, 1979) . 

He rb layer struct ure 

The analysis of interspecific associa tions in the quad rat 
ne t showed the existence of two basic species groups which could 
be conside red "structural groups of species" ( s ee Matejka, 199 2) : 
- g roup Gall um ro t undlfol l um: sanieula europaea, Veronica chamae-

drys, Agrostis tenuis , Ca mpanula persici fol ia, Festuca rubra, 
Rubus Sec t. Suberecti; 

Heliea nu tans, Euphor bia 
Luzula pilosa, Viola 
Vaccini um myrtillus, 
juv. 

- g r oup Fraqaria vesca: Viola canina, 
eyparissias, Calamagrostis epigejos, 
reiehenbachiana, Helampyrum pratense, 
Fraxlnus excelsior juv., Sorbus aueuparia 
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A separate position was proved in Oxalis acetosella , Hycelis 
mural is, Luzula luzul oides, Calamagrostis arundinacea and Rubus 
hirtus. In these species a lot of negative relations were proved 
in relation to each other as well as to species of both groups 
firstly mentioned (Fig . 1). 

Fig. 1. 
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The results a re connected also with the following types of 
plant microcoenoses (PHC) distinguished by help at numerical 
classification of quad rats arranged in a net (see Figs. 2 , 3): 

Type of PHC Calamagrostis arundinacea (group of quad rats 
A in Table 1). In the stand of this domi na nt s pecies a small 
number of other species present only, regular occurrence was 
found by Oxalis acetosella, Sanicula europaea or Viola reichenba
chiana. 

Type of PHC Helampyrum pratense-Vaccinium myrtillus (group 
of quadrats B) is characterized by these species with the absence 
ot i ndi cators at the next type . The central part ot the locality 
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Table 1. Species composition of plant microcoenosis recorded in 
the oak forest by Netolice in the quadrat networx. 
Constancy of the species in per- cent. 

type of PMC A 81 82 C 0 1 02 03 total 
number of quad rats 9 12 6 14 6 10 5 

Calamagrostis arundinaeea 100 17 21 33 24 

Helampyrum pratense 11 92 100 93 20 53 
Vaeeinium myrtillus 11 92 83 36 33 10 40 

Heltea nu tans 33 50 14 20 20 18 
Fraxinus exeelsior juv. 25 50 17 10 20 15 
viola canina 11 67 14 11 

Luzula pilosa 8 43 20 13 
Rubus fruticosus agg. 29 6 

Oxalis aeetosella 100 100 50 100 67 100 100 92 
Sanieula europaea 67 58 100 79 67 90 10 0 77 
viola reiehenbaehiana 44 25 67 100 83 60 60 63 
Veronica chamaedrys 22 67 50 50 100 100 56 
Hycelis muralis 67 100 29 100 80 40 55 
Fragaria sp . div. 22 42 67 93 20 100 50 
Luzula luzuloides 22 75 21 50 80 40 
Calium rotundifolium 33 8 33 21 60 40 27 
Quercus robur juv. 33 8 43 33 30 24 
Festuca rubra aqq. 22 21 17 40 16 
Sorbus aucuparia juv. 8 17 29 33 20 15 
Poa nemoralis 11 33 14 10 10 
Anemone nemorosa 17 14 30 10 

Rubus idaeus 22 8 10 6 
Agrostis tenuis 11 17 20 20 8 
Acer pseudoplatanus juv. 11 14 17 20 8 
Rubus sect. Suberecti 11 3 
Euphorbia cyparissias 11 7 3 
Haianthemum bifolium 8 2 
Aj uga reptans 8 2 
Hoehringia trinervtva 17 20 5 
Rubus hirtus 17 10 3 
Hieracium murorum 21 17 6 
Calamagrostis eptgejos 14 3 
Campanula persicifolia 7 3 
Carex pilulifera 7 2 
Holcus mollls 7 2 
Calamintha clinopodium 7 2 
sieglingia decumbens 7 2 
Piesa abies juv. 7 2 
Tilia cordata juv. 10 2 
Ranunculus nemorosus 20 2 
Rosa subcolina 20 2 
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Fig. 2 . Numerical classification (Ward's method , the Euclidean 
distance as a dissimilarity measure) of the quad rats in 
network (see Table 1). A, B11 , D) are distinguished 
plant microcoenosis. 
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plot. The description of species composition of the 
types PMCs 1s given in Table 1. 
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represents this type. 
Type of PKC Helampyrym oratense-Luzula pilosa (group of 

quad rats C) together with the next type occurs in the mosaic. 
Differential species combination includes Luzula pilosa, ' Rubus 
fruticosus excl. both R. hirtus and R. Sect . Suberecti, Acer 
pseudoplatanus juv. 

Type of PMC Sanicula europaea-Oxalis acetosella (group of 
quad rats D) is without differential species. 

We distinguished various sub-types (marked with a number by 
letter of the group of quadratsi Table 1) by help of numerical 
analysis. 

Somewhat different view of the structure of herb layer is 
provided when analysing the data obtained on the basis of the 
analysis of herb layer biomass. Five basic types of PMCs, very 
different also from the production aspect, were distinguished by 
means of the numerical classification of studied samples. 

Type of PMC Calamagrostis arundinacea: This high grass is 
dominant. It create!a specific stand with lot of gaps in the herb 
layer. They are places of growing other species. This structure 
of stand also reflects in the arrangement of the surface humus 
horizons of soil which is very irregular in this patch . In compa
rison with the next types the biomass of stand is medium high. 
Representation of this type of PMC on the plot makes about 19 , 
of area. 

Type of PMC Luzula-Veronica chamaedrys: The composition of 
species is much more balanced when compared with the first and 
last types. Veronica chamaedrys and Luzula luzuloides are domi
nant species. The occurrence of L. pilosa is also important. The 
total stand biomass is comparatively low. Representation of this 
type in the locality makes about 33 ,. 

Type of PMC Vaccinium myrtillus: This type is very similar 
to the foregoing one. It differs only in a higher participation 
of bilberry. A high dominance is reached by Sanicula europaea. 
The total herb biomass is very low. Its representation in this 
locality makes about 19 ,. 

Type of PMC Rubus truticQsus: Various species of this speci
es aggregate dominate. It causes high total biomass of the herb 
layer. The representation ot this type is low on the studied 
plot. Its occurrence is more frequent in the round of plot. 

Type of PMC P~a nemoralls : This grass is dominant absolute
ly. Total biomass is high. This type occupies about 24' of the 
plot area. 

The average blom,ss of the herb layer markedly increased 
from 55 up to 160 g.m- within the years 1985 and 1989. 

In September 1989 samples of both above-ground and 
under-ground biomass and soil were taken to define the traits of 
three main types ot plant microcoenoses and their relations with 
the environment. The basic differences were already found out 
when describing the arrangement of surface soil horizons (Fig. 
4) . The analyses ot humus indicate certain differences between 
the places where the samples were taken (Figs. 5, 6), but with 
regard to the small numbe r ot repetitions these dependen~les 
cannot be evaluated quantitatively. 

The investigated values of undergroun9 biomass into the 
depth of 10 cm ranged from 450 up to 700 g.m- . The increment of 
the average value within the years 1987 and 1989 is considerable 
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Fig. 4. The stratigraphy scheme of the surface soil horizons in 
three different types of PHCs (P - Poa nemoralis type, 
S - Luzula - Veronica chamaedrys type, C - Calamagrostis 
arundinacea). L - surface litter, A, B - horizons . 

and it is probably connected with the increment of the maximum 
above-ground biomass of under- storey in the studied period. 

The annual dynamics of the under-ground biomass is insigni
ficant probably as a result of the high representation ot long 
- time-surviving woody roots (the samples contained all the roots 
with the diameter to 10 mm). The minimum was reached 1n the tirs~ 
half of summer . Annual variation was approximately 120 g.m-
( F 19S. 7, 8). 

Structure of the tree layer 

The age of trees in 
annual ring analysis (Table 

the stand 
2) was 51 
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Fig . 5. The hierarchical classification (average linkage cluster
i ng method wi t h the Euclidean distance dissimilarity 
measure) o f the soil samples (see Fig . 4) based on the 
properties of humic sUbstances. Denotation o f the 
samples: S probe number (1 1 to 23 - the PMC type Poa 
nemoralis , 31 to 43 the PMC type Luzula-Veronica 
chamaedrys, 51 to 53 - the PMC type Calamagrostis arundi 
nacea ) i H horizon (1 - ho rizon A, 2 - transition horizon 
A/ B, 3 - horizon B). 

the same time we must add the time of growing young tree to the 
height of 1.] m). 

Table 2 . Growth analysis of the separated trees of Quercus robur. 
RATIO = average yea r increment during 1961-80 / diameter 

tree age diameter defal. aver. increment RATIO 
No . in 1990 1992/ 93 1993 1961-80 1985- 91 

[cmJ [ t J [ mm/year J [O.OO lJ 

14 51 28 . 8 8 2.09 1. 54 7.3 
17 62 25.8 17 1.32 .66 5. 1 
15 57 23 .5 18 1. 52 . 81 6.5 
21 58 17.7 20 1.09 .29 6. 2 
Jl 54 19 . 5 22 .88 .6 1 4.5 
36 51 22.5 28 1. 46 . 62 6.5 
29 60 26.9 23 1. 72 . 89 6. 4 
1 0 52 45.8 43 2.65 3. 1 2 5. 8 
30 58 30.4 53 1. 63 1.17 5.4 
11 48 15.1 80 . 50 . 1 5 3.3 

9 52 20.9 100 1. 40 - 6.7 
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Fi g . 6. The firs t and second or dina t i on axes (principal component 
method) of t he humic subs tanc es properties: H - the total 
carbon c ontent of the h umi c a c ids (HA ); F - the total 
carbon cont ent o f t he f u lv ic a c i d s (FA); T - the total 
carbon conte nt of HA+FA ; H: F - ratio CHA :CfA ; E - total 
extinction c oeffic i e nt by the wave-length 400 nm of the 
HaDH extract of s oil: e H' e F - extinction coefficients by 
the wave - length 400 nm of HA and FA solution , respective
ly : Q - colour coeffic i ent Q4 / 6 (ext i nc tion by 400nm: 
extinc i o n by 600 nm) of all e x trac t ed humic substance s; 
QH' QF - colour coeffi cient of HA and FA, respectively . 

The history of the oak d iameter increment shows approximate
l y three stages of development (Fig . 9 ): 
- till 1960 (time of high incre me nt and its higher variation, 

period characteristic of very young stands ) : 
- from 1961 till 1981 (time of comparatively balanced and stable 

i n c rement in me an height , pe riod characteristic of young and 
younger stands ) ; 

- from 1982 up t o now (the c onstant c o nsiderable decrease in the 
increment becomes evide nt ). 

The decrease in inc r e ment was evaluated in each tree on the 
basis of the ratio of average ring width in the period 1 985-91 
and in 1961 -8 0 . Nevertheless it became evident that this ratio is 
higher in those trees which show considerable regeneration at 
present. The increased present defoliation reflects rather in the 
low ratio of average increment in the middle period o f growth to 
the present diameter at breast height. 

It was concluded from the comparison of measured characte
ristics and defoliation of individual trees that there was no 
significant relation between the tree size (or its social status) 
and degree of damage in the studied stand (Fig. 10). 
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Fig. 7. De velopment of the r o o t biomass ( g.m- 2 ) to the depth lOcm 
during years 1 9 88-9. 
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Fig. 8. The frequency distribution of samples according to the 
relative content ot root biomass (the ratio to the 
average content at the selected sampling date), total 
75 samples. Asterisks - possible distribution curve tor 
the normal-distributed data without the above-average 
contamination . 
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Soi l and soil organic matter 

Dynamic s o f nitrogen and phospho r us in soil a re desc ribed by 
NovAk (199J) and Novak, Kalcik (199J) . 

Distribution of organic matter in the surface layers of soil 
is visible from the following survey ( samples we re taken in the 
s pring period of 1990, combustible substances were determined, 
five repetitions were applied): 

depth average standard deviation 
(cm] ( \ ] ( \ ] 

0 - 2 25.J 15.6 
2 - 4 10 .7 3.0 
4 - 6 6.8 2.0 
6 - 8 6.4 1.2 
8 - 10 4.4 1.1 

70 00 
600 0 
5000 
4000 
3000 
2000 
1000 I OL-... 

F H R H J J R SON 0 J F H R H J J R SON 0 

1'388 1'38'3 

Fig. 11. Development of the content ot detritus in solI (g.m- 2 ) 
to the depth 10 cm during years 1988- 9 . 

The obtained data about the content at soil detritus (Fig. 
11 ) are quite heterogeneous. High contamination of normal distri
bution was proved by high (above-average) values (approximately 
in 20 , of samples) . Differences between the individual years can 
be substantial, particularly those between the maximum values in 
autumn. Low pool of soil detritus was f~und out in 1987 (average 
of the three autumn months 2.25 kg.m-). In 1988 the average 
content of soil detritus was ).66 kg.m- 2 and in the next year it 
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Fig. 12. The frequency distribution of samples according to the 
relative content of the soil detritus (the ratio to the 
average content at the selected sampling date), total 
75 samples. AsterisKs - possible distribution curve for 
the normal-distributed data without the above -average 
contamination. 

was again only 1.90 kg.m- 2 . 
content of soil detritus with 
to be typical. 

A single-top annual course of the 
its maximum in autumn period seems 

The proved high contamination of the distribution of measur
ed values confirms the idea of the existence of accumulation 
detritus centres in soil. In the mentioned centres the content of 
detritus is approximately by 90 t higher in comparison with that 
in surrounding soil (compare Fig. 12). 

Table 3. The content of some elements in soil detritus and mass 
of elements l oosened during the year period by decompo
sition (DEe) . 

range DEC 

total soluble ash 4.57 - 4.70 , 
phosphorus 0.74 - 0.94 mg.g- 1 6.2 g . m- 2 . y-1 
potassium o. 02 - 0,20 mg.g-1 1.) g.m- 2 ,y-1 
sodium 0.07 - 0,16 mg.g- 1 1.1 g.m- 2 .y-l 
calcium 2,77 - 7.05 mg.g-1 46,8 g.m- 2 .y-1 

energy content in the 
ash-free matter -1 135 MJ.m- 2 .y-1 20.)0 kJ.g 
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Fig. 1J. Relation between the tota l a s h conten t a nd s o me other 
cont ents (so lub l e a s h [SA ] , K, Ha , Ca and P respective) 
in the s oil detr i tus . The regres sion method: straight 
line 5 - less sum of squares, m - less median of 
squares. 

Release of mineral elements from s oil detritus in the course 
of decomposition is significant really for the dynamics of nutri
ents in the forest 5011. In view of this fact it is ess ential to 
know the content ot these elements in soil d e tritus . Since the 
s oil detritus cannot be isolated completely free of mineral soil 
additions and since there is a linear relation between the con
tent of element (P, X, Ha, Ca) and total ash c ontent , a linear 
model was used for the computation of the average content of this 
e lement in the own organic matter (Fig. 13). In model we suppose 
the content of total ash to be equal to the content ot soluble 
ash. The results are stated in Table 3 . 

The produced 
formation of the 
SUbstances of the 

litterfall is substantially significant for the 
complex ot soil organic matter. The content of 
leat litter similar to humic ones from the sOlI 
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has been in the focus of interest only sporadically. It is the 
fact that they become the part of the soil humic substances at 
moment of including of detritus particle into the soil body - the 
soil and detritus humic (humic- lake) matters become to be 
inseparable by using common analytical methods. 

Since the comparable data are missing in present literature, 
the litterfall of birch was analysed for the purposes of compari
son . Sampl es were taken out in approximately a thirty-year-old 
stand of Betula pendula in an old field. The locality is situated 
in the same region as the observed oak forest. The results were 
summarized in Table 4. 

Tabl e 4. The bitumens and humus (humus-like substances) in leaf 
litter. The increase (+) and decrease (-) during decom
position are marked. 

Quercus robur Betula pendula 

total bitumens , 15.2 - 20.7 20.1 - 30.3 -
carbon of bitumens , 6.6 - 8.2 7.8 - 11.2 -
polar:total bitumens , 34 . 8 - 36.4 36.8 - 39.9 -
C in bitutnens , 39.7 - 43.5 37.0 - 38.8 + 

energy content in bitum=~s 
kJ.g 27.15 28.78 

C-HA , 1.9 - 2 . 3 3.4 - 4.5 
C-FA , 8.5 - 9 . 4 7.6 - 10.3 

Q4/6 17.9 - 19.2 16.0 - 16.7 -
e40~ cm2 .mg- 1 34.2 - 37.0 21. 0 - 21.8 + 
HA: /It. 0.23 - 0.26 0.38 - 0.45 + 

Discussion and conclus i on 

In the cour se of the study, oak injury was observed. Deve
lopment of the tracheomycoses of oak occurred and the feeding of 
oak leaves by an insec t pests repeated regularly in spring 
months. This resulted in the gradual change of light conditions 
of the stand which probably caused the increase in the biomass of 
the herb layer . The annual ring analysis showed that the deterio
ration of stand condition also reflected in the decreased average 
increment from 1982. This trend thus manifested itself during the 
whole period the locality was observed. 

The stUdy succeeded to prove that the most damaged trees 
were those which had a deteriorated dynamics of growth in the 
history . 

The non - existence of relation between the social position of 
a tree and its degree of damage would be probably a typical phe
nomenon when a stand is damaged by biotic factors (in the observ-
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ed case of tracheomycosis). 
The spatial structure of oak stand is a very significant 

element which must be taken into account when arranging a plan 
for the study of similar ecosystems. The spatial structure of 
herb layer has an evident relation to this structure of solI 
properties. 

Soil organic matter is mostly concentrated at several surfa
ce (micro)horizons, its accumulation in mineral soil proceeds 
into the depth of about 6 cm. 

It was pointed out that litte rfall is important for the 
production of certain organic substances which becomes a part of 
the complex of soil humus substances. This particularly applies 
to bitumens the annual production of which reaches a rather high 
amount (15 up to 20 t of litterfall mass in oak, 20 up to 30 t of 
litterfall mass in birch). 

Annually a large quantity of nutrients is rileased in the 
course of soil detritus decomposition (62 kg. ha- of phosphorus 
and 470 kg.ha- of calc i um) . 
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Xarel Matejka: Ptiklad intensivniho vyzkumu lesniho ekosystemu 
(doubrava na okraji teskobudejovicke panve) 

Sledovan byl dubovy ekosystem, jehot rostlinne spolecenstvo 
nalezi asociaci Abieto-Quercetum. Popsana byla struktura podrostu 
za pomoci jednotek zvanych typy mikrofytocen~s. V pruhehu peti 
let stoupla biomasa podrostu z 55 na 160 g . m- ., rovnez tak pod
zemni blomasa. Dochazelo ke stale vyraznejsimu poskozovani stro
moveho patra, jehot historie byla popsAna na zaklade letokruhove 
analYzy. Zjistilo se, ze v tomto ekosystemu pravdepodohne neexis
tuje vztah mezi socialnim postavenim stromu v porostu a jeho 
poskozenim. Dalsi pozornost byla venovana akumulaci pudni orga
nicke hmoty (zvlaste 1istovemu opadu a pudnimu detritu). 
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