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Presentation compares the status of humus forms in two young stands (35-40 years) of different tree species composition, of

similar age, growing in the same site conditions. The humus forms reflect the effects of particular tree species, i.e. Norway spruce

(Picea abies) and European beech (Fagus sylvatica), on humus form after several decades of growth. It was determined: the
accumulation and basic soil chemistry characteristics. The territory of study was the virgin forest Zakova Hora Nature Reserve,
in typical selected parts (forest site type 6D1 — Piceeto-Fagetum acerosum deluvium — Impatiens noli-tangere). Results document

the progressing accumulation of holorganic layers in the spruce stand, together with the acidification of the soil surface. This is

caused by the quality and quantity of litter, by the different transformation processes and different level of primary production of

the both studied ecosystems.
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INTRODUCTION

European beech (Fagus sylvatica /L./) represents the
most important ameliorative and stabilizing tree species
considered in the forest management of the Czech Re-
public today. Economically and environmentally rele-
vant increase of its rate is supposed in the tree species
composition of the Czech forests: its original percentage
reached 37.9%, being reduced to 6.2% today. The offi-
cial aim is the increase to 18.0% of the forested area. In
the last years, the annual increase of the beech rate is
some 0.1% (Zpravy o stavu lesa a LH CR - Mze CR,
1998-2002). This tendency is documented by the neces-
sity of the stabilization of forest stands, their biodiversity
restoration and by the higher demands for ecological and
environmental functions of forests. On the other side,
there is really a low number of information on actual
effects of particular tree species and tree species mixtures
on different forest ecosystem compartments as well as on
the environment. Partial results are documented e.g. by
$kolek, Bublinec (1981) and Podrédzsky
(1999). The aim of this presentation is to describe the
effects of growth and development of different tree spe-
cies (European beech — Norway spruce) on the humus
forms in conditions minimally disturbed by the man on
the territory of the Nature Reserve (NR) Z4kova Hora.

MATERIAL AND METHODS

The state of humus forms in the Norway spruce and
European beech of the IInd age class was studied on the

area of the above-mentioned NR (beech group) and in its
border (spruce part). Both stand groups originated by
plantation 35-40 years ago, original site characteristics
are very similar (identical) and the differences in the soil
state can be considered mainly as a function of different
tree species composition. The forest site type is determi-
ned as 6D1 (Piceeto-Fagetum acerosum deluvium — Im-
patiens noli-tangere), enriched spruce-beech site with
Mercurialis perennis and Impatiens noli-tangere in the
understorey. Description is documented in detail by
Vrika et al. (1999). The humus form sampling was
performed on both localities accordingly to particular
layers (L, F, F», H, Ah — Green et al., 1993) in the
autumn 2000. Samples were transported to the laboratory
Tom4s (FGMRI — Station Opo¢no), where the quantity
and chemical soil characteristics were determined. The
steel frame 25 x 25 cm was used for the quantitative
holorganic layers sampling, the dry matter was determi-
ned at 105 °C. From chemical soil characteristics it was
determined: pH (H,0, IN KCI), soil adsorption complex
characteristics by Kappen (S — bases content, T — cation
exchange capacity, H — hydrolytical acidity, V - base
saturation), further the exchangeable acidity, total nutri-
ents content (holorganic horizons) after mineralisation by
sulphuric acid and Se, AAS, total nitrogen content by
Kjeldahl, carbon by combustion method, plant available
nutrients in the 1% citric acid leachate. Older analytical
methods were used for comparison with past determi-
nations. Samples of particular horizons were taken in
4 replications. Bulk samples for financial reasons were
formed directly in the field. The number of replications
is on the significance limit, no statistical evaluation was
enabled using bulk sample method.

* The presentation originated as a part of the research project MSM 414100006 Forest Management in Economically and Ecologically limit

conditions.
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RESULTS AND DISCUSSION

Despite the thickness of the humus did not differ pro-
foundly, considerable differences in the surface humus
accumulation were determined: 32.3 t/ha in the beech
and 92.7 t/ha in the spruce stand part (Table 1). Compar-
ing to older stands, the thickness decrease of 1 to 2 cm
was documented (Podrédazsky, 2002). In both stands,
the humus form can be described as Mor (Green etal.,
1993), despite the lower thickness of the particular hol-
organic layers (with exception of H horizon) in the beech
stand. The results of the morphological survey of the
humus forms document more rapid decomposition and
transformation of the beech litter on the given locality.

Soil reaction (pH H,0) was not distinctly different in
the humus layers of both compared stands, a little lower
it was in the mineral horizon of the spruce stand. Soil
reaction in KCI showed similar tendencies, with bigger
differences in favor of the beech stand. Significant was
the lower content of bases in the spruce plot, especially
of surface horizons (L + F;), with considerable higher
values in the beech. Those trends were reflected also by
the higher hydrolytical acidity in spruce stands, by rela-
tively comparable values of the cation exchange capacity
and by the extreme low values of base saturation in the
spruce stand part (Table 1).

Higher acidification in the soil compartment of the
spruce stand was reflected also by higher values of the
exchangeable acidity, which was determined especially
by greater activity of the exchangeable aluminum (Table
2). Values of the total nitrogen content were (with ex-
ception of the H layer) similar in both stands. On the
other side, higher content of the total phosphorus was
documented in holorganic horizons of the spruce stand,
which indicates bigger consumption and uptake by the
broad-leaved stand. Similar trend was described also in
other cases comparing spruce and broad-leaves (P o -
dréazsky etal, 2002). The bases content (K, Ca, Mg)

was significantly higher in the top soil of the beech stand,
being more effectively fixed and recycled, as well as the
litter content is bigger on these elements there.

The humus content did not show simple and distinct
differences between both stands. In the beech litter and
less transformed fermentation horizon, the total nitrogen
was slightly lower, indicating more rapid decomposition.
The opposite trend in the F, horizon and lower, docu-
ments more favorable humus form under beech. The
plant available P content was higher at the humus form
layers of the beech stand with the exception of the H
horizon — opposite dynamics to this element in total
form. Dynamics of particular nutrient form needs more
detailed research. Seasonality could be an explanation in
this case. In the soil of the spruce stand, there was
a lower content of plant available calcium and magne-
sium documenting bigger demands and soil depletion in
these elements, as well as lower retention capacity of the
spruce ecosystem. As for potassium, its content was
Jower in holorganic and higher in mineral horizons of the
spruce stand — this can be considered as leaching of this
macroelement in the lower horizons of the soil profile.
The Fe sesquioxides were more accumulated in the lay-
ers of the spruce stand, accordingly to their higher acid-
ity. In the Ah horizon of the beech stand, higher Fe
contents were documented — this can be explained by its
leaching from the A horizon of the spruce ecosystem —
by the beginning crypto-podzolization (Table 3).

CONCLUSIONS

In general, the development trends can be evalu-

ated as:

— relative more pronounced accumulation of surface hu-
mus in the spruce stand,

— more rapid and intense humus form (soil) acidifica-
tion, especially of the top soil layers,

Table 1. Comparison of humus forms of young stands of beech and spruce — amount of surface humus and adsorption complex state

Stomd Thickness Dry matter pH H,O pH KCI S H T \Y
cm g/m? meq 100 g fine earth %
Beech stand
L 0.5 50.8 5.0 4.0 18.7 19:1 37.8 49.6
F, 0.5 288.4 5.1 4.0 27.6 333 60.9 453
F, 1.2 1811.2 4.4 2.9 2.0 30.2 32.1 6.2
H 225 1079.9 42 2:5 4.7 55.8 60.6 7.8
Ah 5.0 3.2 2.9 16.6 19.5 14.9
Total 4.5 3230.1
Spruce stand
L +F, 1.2 497.6 5.0 3.6 33 213 24.7 13.5
F, 1.6 2236.8 44 2.8 1.2 54.5 55.7 2.1
H 2.2 6538.0 4.4 2.5 I:1 55.1 56.2 1.9
Ah 4.7 3.1 33 20.7 24.0 13.8
Total 5.0 9272.4
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Table 2. Comparison of humus forms of young stands of beech and spruce — exchangeable acidity and total nutrients content

- Acidity,., H,, Al N total P total K total Ca total Mg total
meq/kg fine earth %

Beech stand

L 31.7 18.7 13.0 1.41 0.12 0.24 0.28 0.050

F, 335 21.0 12.5 1.74 0.20 0.14 0.54 0.036

F, 54.7 20.7 34.0 1.92 0.12 0.14 0.20 0.026
; H 93.7 15.6 78.1 1.48 0.11 0.18 0.20 0.008

Ah 72.5 3.6 68.8

Spruce stand

L +F, 352 17.0 18.2 1.66 0.15 0.12 0.48 0.018

F, 68.2 18.2 50.0 1.92 0.18 0.12 0.08 0.008

H 132.8 12.0 120.8 1.33 0.15 0.22 0.08 0.008

Ah 90.8 3.7 87.1

Table 3. Comparison of humus forms of young stands of beech and spruce — content of total humus. nitrogen and plant available nutrients

Snd Humus A Ki. P,O5 K,0 ca0 |  Mg0 |  Fe0,
% mg/kg fine earth

Beech stand

L 59.1 j 1.49 - - - - -
F, 43.7 i 1.85 949 1233 5547 387 61
F, 60.8 | 2.07 399 557 2000 223 43
H 51.1 2.06 180 407 693 140 447
Ah 11.9 0.46 110 97 97 35 2211
Spruce stand

L +F, 51.8 1.65 516 553 3573 360 85
F, 53.9 2.01 327 227 2053 197 152
H 55.5 1.82 210 353 453 93 567
Ah 11.2 0.40 81 103 90 32 1690

— this is caused by the more acid spruce litter, its quan-
tity and more intense nutrient (base) uptake based on
different primary production,

— different level of acid deposition in particular forest

chemical characteristics of selected stands of the Zdkova
Hora Nature Reserve). In: Proc. Conf. Soucasné trendy
v pé&stovani lest (Current trends in silviculture), CUA Pra-
gue, 16.-17. 9. 2002: 193-202.

ecosystem types can also play important role, PODRAZSKY, V. - REMES, J. — LIAO, CH. Y.: Vliv

— in any case, beech admixture in the spruce forest can
ameliorate considerably the humus form quality.
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Srovnani stavu humusovych forem v mladych porostech smrku a buku na dzemi NPR Zakova hora.
Scientia Agric. Bohem., 35, 2004: 136-139.

Na tzemi NPR Zédkova hora byl sledovan stav humusovych forem ve 2. vékové tifdé porostl pfirozené buciny
a nepiirozené smréiny. Bylo vybrdno stanovisté néleZejici do SLT 6D1 (obohacend smrkova bucina netykavkovad).
Na podzim 2000 byly odebrény jednotlivé humusové horizonty L, F,, F,, H a Ah (Green et al, 1993). Na
vzorkovéni byl pouZit kovovy rdmedek 25 x 25 cm. Suchd hmotnost byla urcena vysuenim pfi teploté 105 °C.
Z chemickych charakteristik byly zjistovany: pH (H,O a 1N KCI), pidni adsorpéni komplex podle Kappena, vy-
ménn4 acidita, celkovy obsah Zivin (holorganickych horizontl) mineralizaci v kyselin€ sirové a Se, AAS, celkovy
obsah dusiku podle Kjeldahla, celkovy obsah uhliku spalovaci metodou a rostlindm dostupné Ziviny vyluhovanim
Vzorky jednotlivych horizontii byly odebirdny ve ¢tyfech opakovanich.

Z vysledkt lze vyvodit tyto vyvojové trendy:

Moews

— relativné vyrazn&j§i akumulace povrchového humusu ve smrcing,

— rychlejsi a silngj3i okyseleni humusu, zv1aSté pfi ptdnim povrchu,

— je to disledkem kyselej§tho smrkového opadu, jeho mnoZstvi a vet8i spotrebou bazi,

— rizn4 hladina kyselé depozice v ur€itych typech lesniho ekosystému miZe téZ hrat daleZitou roli,

— bukova pfimés ve smréiné mize vyrazné zlepsit kvalitu humusu.
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