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Abstract
SzomBATHOVA, N., Noskovic, J., BABosovA, J. 2007. Selected chemical properties of soil in the Nature Re-
serve Zitavsky wetland. Folia oecol., 34: 61-65.

We described and compared selected chemical properties of soils near Nature Reserve Zitavsky wetland
(Mollic Fluvisols and Eutric Fluvisols) and soil from artificial water reservoir Zitavsky wetland (Histi-
Umbric Gleysols). On the base of results of sorption properties, soil reaction and carbonates content and
also character the surrounding relief and position of Zitavsky wetland we can conclude, that alluvial soil
forming substrate of Mollic Fluvisols was partially layered by carbonate loess eroded from near gentle
slope. As in Mollic Fluvisols and Eutric Fluvisols profile the total organic carbon (C,) content decreased
gradually (from 19.10 gkg'to 4.11 gkg'; and from 17.05 g kg ' to 7.26 g kg ! respectively), the dynamics
of C, content in Histi-Umbric Gleysols profile was different. In Ao horizon of Histi-Umbric Gleysols was
found very high C, content (72.54 g kg'), which gradually decreased till depth of 0.6 m (Gr horizon),
where was reached second maximum of C_ content. Probably in this depth begins humus horizon of buried
original Mollic Fluvisols. This assumption was confirmed by humus quality, which sharply increased just
in Gr horizon (humic to fulvic acids ratio increased from 0.86 to 2.15, and colour quotient of humus sub-
stances declined from 6.26 to 4.05). Other chemical properties of Histi-Umbric Gleysols were also changed
in Gr horizon.

Key words
wetland, soil, pH, sorption, organic carbon

more acknowledged, they are subjected to a continual
devastation (EisTELOVA, 1996).
Sustainability of biotopes and ecosystems,

Wetlands belong to the most endangered Earth’s eco-
systems. They represent significant habitats for many
rare and endangered plants, microbial and animal spe-
cies. They are also high important for appropriate wa-
ter regime of the land. Despite the fact that the values,
functions, and importance of wetlands are more and

management of infrastructure (water management
works) and sustainability of traditional extensive
systems are important topics discussed in the EC
Resolution No. 1257/1999 for Rural Development
(Macak, 2006).
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The Nature Reserve Zitavsky wetland was decla-
red in year 1980 on the area of the former Gendiarske
wet meadows. The original area of Zitavsky wetland
was 140 ha, but after the drastic canalisation of the Zi-
tava River (1980—1981), the acreage has decreased to
74.68 ha. In south part of Nature Reserve, the regulated
river was provided with a dike with lock controlling the
height of artificial flooding (flooding begins on March
15 and finishes 15 of June. Nowadays, 262 taxons of
higher flora (36 endangered) and 174 bird species (51
nesting in the area) live in the NR Zitavsky wetland
(ANonyMus, 2007).

The aim of the work was to characterise and
compare selected chemical properties between soils in
neighbourhood of the Nature Reserve Zitavsky wetland
and soils from the artificial water reservoir Zitavsky
wetland.

Material and methods

The Nature Reserve Zitavsky wetland is situated in
southwest part of the Slovak Republic (altitude 18°19",
longitude 48°09"), district Nové Zamky on a fluvial
plain of the Zitava River. The Zitava River, dividing
the study area, represents the border between the Zita-
va and Hron loess highlands. The relief of the area has
been modelled by wind and fluvial action (PEsTUN et

al., 1967).

Soil pits were taken in the south part of the Zitav-
sky wetland:

o Soil pit 1: Mollic Fluvisols (Isss-Isric Fao, 1994) at
a 5 m distance from the agricultural soil and 50 m
from the artificial water reservoir.

o Soil pit 2: Eutric Fluvisols (Isss-Isric Fao, 1994),
at a 70 m distance from the water reservoir. Since
2004, this land has been excluded from agricultural
use.

o Soil pit 3: inside the water reservoir, Histi-Umbric
Gleysols (Isss-Isric Fao, 1994) was taken in Au-
gust, after draining of the artificially flooded water
Ieservoir.

For each soil pit, we characterised morphological
and physical properties of the sampled soil (SzomBa-
THOVA et al., 2005).

We also analysed the following chemical proper-
ties: soil reaction — potentiometrically, in H,O and in
KCI; exchangeable base ions and hydrolytical acidity
— by the Kappen's method (HANEs et al., 1995); carbo-
nates content — by the volumetric method (CurLix et al.,
2003); phosphorus (P) and potassium (K) — by method
Melich IIT (MELicH, 1984), total nitrogen content — N
— by Kjeldahl (Fecenko, 1991); total soil organic car-
bon (C,) — by the Tyurin method (OrLOV and GRISHINA,
1981); humus content was calculated C, * 1.724; hu-
mus fractions — according to Kononova and BELcHIKO-
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VA (1961); spectral analyses of humus substances (HS)
and humic acids (HA) — 6400 Spectrophotometer (Jen
Way). Each analyse was repeated three times, and the
average values were recorded.

Results and discussion

Soil reaction values gradually increased downwards to
the C horizons in each of the studied profiles (Table 1).
The highest values of pH were found for the Mollic
Fluvisols. The whole profile of this soil contained car-
bonates, keeping pH neutral or slightly alkaline in the
CGo horizon. On the other hand, Kukra (2002) inves-
tigated pH values and carbonate content of Calcaric
Mollic Fluvisols in the Nature Reserve Sur. He found
increasing contents of carbonates and pH values from
the lower layers (Equiv. CaCO, = 0.1%, pH,,,, = 6.46)
to the upper layers (Equiv. CaCO, = 4.75%, pH,,, =
7.06), but he detected the maximum value of soil reac-
tion at a depth of 10-20 cm (Equiv. CaCO, = 1.3%,
pH,,, = 7.35). He concluded that this phenomenon
could be connected with presence of aragonite shells
accumulated from dead little organisms in the topsoil.

The low content of carbonates (precipitated on
surface in the form of meadow chalk) determined in the
Ao horizon of Histi-Umbric Gleysols allow us to sup-
pose, that the soil reaction should be higher than 5.29.
On the other hand, this horizon was found having a very
strong hydrolytic acidity (H = 18.0 mmol kg'). This
strong acidity may be caused by acidic products from
the decomposing organic matter. It is known that in
moist conditions, the products of organic matter trans-
formation are mostly acidic, because low-molecular or-
ganic substances and fulvic acids contain high amounts
of dissociating H" ions increasing the soil acidity (Ha-
NES et al., 1997, 2002). Very high hydrolytic acidity and
corresponding low pH values were found also in the
Akp and C horizons of Eutric Fluvisols (Table 1).

The sorption complex was fully saturated with
base cations (BS) in each soil profile, and the degree
of BS increased with increasing depth (Table 1). High
base saturation corresponded to the dominance of base
cations in the adsorption complex and also to the fact
that soils did not loose cations by leaching.

The observed soil colour, high contents of silt
(SzomBATHOVA et al., 2005), sorption properties, soil
reaction, carbonates contents, character of the surroun-
ding relief and position of the Zitavsky wetland allow
us to conclude that the alluvial soil forming substrate
for Mollic Fluvisols was partially layered with carbo-
nate loess eroded from a near gentle slope.

The content of macronutrients in the profile is il-
lustrated in Table 1. According to the scale Melich 11
(Lozek et al., 1995), both terrestrial profiles were found
having very low contents of accessible phosphorus, and



high contents of potassium corresponding to grassland.
Potassium and nitrogen contents gradually decreased
across each profile. Surprisingly, middle phosphorus
content was determined in the Ao and also in Gr ho-
rizons of Histi-Umbric Gleysols. In terrestrial profiles,
phosphorus contents decreased with depth.

Lower C/N ratio of soil organic matter throughout
the entire profile of Mollic Fluvisols suggests that the
mineralization of soil organic matter was higher in this
profile (Table 1).

Very high total organic carbon (C,) content was
found in the A-horizon of Histi-Umbric Gleysols (72.54
gkg'). C, content in the A-horizon of Mollic Fluvisols
was high (19.10 g kg™') and in the A-horizon of Eutric
Fluvisols middle (17.05 g kg™). Organic carbon con-
tent in Mollic and Eutric Fluvisols profiles gradually
decreased with depth, but a sharper drop was observed
in the Mollic Fluvisols profile (Table 2).

The sharp decrease in C_ content in Mollic Flu-
visols refers about a long, progressive, continual soil

Table 1. Soil sorption, pH values, contents of carbonates and macronutrients (total nitrogen, phosphorus and potassium)
in Mollic Fluvisol, Eutric Fluvisol and Histi-Umbric Gleysol

SOll horizon pH pH H S BS CaC03 P K NT C /N
subtype H,0 KCl (mmol kg™) (%) (mg kg™) T
Mollic  Amé 783 7.07 6.1 287 979 012 122 537 1868 9.4
Fluvisol  A/cGo 7.94 7.20 4.4 254 98.3 0.10 14.3 353 825 7.75
CGo 835 757 3.1 469 993 175 135 350 577 713
Eutric Akp 615 468 278 285 911 000 180 218 1570 1086
Fluvisol 702 572 124 322 975 0.00 93 196 1,080  11.40
C/Go 739 615 58 283 979 000 108 178 819 8.86
Histi- Ao 599 529 180 314 946 010 460 353 5813 1248
ginbﬂcl Gor 684 555 136 313 958 000 275 221 841 1137
YO G 774 649 65 340 981 000 475 200 754 1346

Am¢ — subhorizon with cutants of Fe** and Mn*" (see Morphogenetic classification system of Slovakia —2000), H— hydroly-

tic acidity, S —
— total nitrogen content, C /N, —ratio C//N,

sum of bases (Na*, K*, Ca*", Mg*"), BS — base saturation, P — phosphorus content, K — potassium content, N

Table 2. Quality and quantity of humus for Mollic Fluvisol, Eutric Fluvisol and Histi-Umbric Gleysol

Soil horizon dopth G humus Gy G Co HAFA Q. _HS Q. HA
subtype (m) (gkg™) (% of C,) o o
Mollic Amé 0.0-035  19.10  32.9 262 13.0 13.2 0.98 428 3.46
Fluvisol  A/cGo  0.35-0.62 6.37 11.0 24.0 15.2 8.7 1.75 4.05 3.18
CGo >0.62 4.11 7.1 229 14.6 8.0 1.82 3.80 2.97
Eutric Akp 0.0-020 1705 294 377 11.9 25.5 0.47 6.31 4.69
Fluvisol ¢ 02045 1231 212 33.1 10.8 218 0.50 5.74 4.40
C/Go >0.45 726 125 28.4 10.5 172 0.65 4.92 3.97
Umbric Ao 0.0-0.1 7254 1251 244 12.4 122 1.01 6.34 5.65
Gleysol  Gor 0.1-0.6 9.56 165 328 15.4 17.9 0.86 6.26 474
Gr 0.6-12 10.15 175 287 19.3 9.0 2.15 4.05 3.68

Am¢ — see Table 1, C,— total soil organic carbon, humus content was calculated C * 1.724, C , — carbon of humus substan-

ces, C,, — carbon of humic acids, C,, — carbon of fulvic acids, HA/FA — humic acids to fulvic acids ratio, Q,, HS —

colour

quotient of humus substances, Q,, HA — colour quotient of humic acids
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forming process, during which there was formed the
thick A-horizon with high content of humus. In contra-
ry, the total organic carbon content in Eutric Fluvisols
decreased gradually. It is known that the soil forming
process in Eutric Fluvisols used to be interrupted with
floods. During the flooding, the original A-horizon was
covered with new sediments, and then a new soil for-
ming process started.

SotAkovA (1982) stated that for Eutric Fluvisols
development is characteristic organic matter accumula-
tion, both biological and mechanical. Mechanical accu-
mulation means not only by flooding water, but also
deluvial accumulation of soil matter eroded from the
humus horizon of soil on the slope.

The dynamics of total organic carbon content in
Histi-Umbric Gleysols was different compared to the
previous profiles. It gradually decreased from the A-
horizon (72.54 g kg ') to Gr horizon where the second
maximum of C_ content was found (Table 2). It is sup-
posed, that the second maximum in Histi-Umbric Gley-
sols corresponds to the humus horizon of the buried
soil. We suppose that after the regulation of the Zitava
water course, building the dike and artificial flooding of
the Zitavsky wetland, the original Mollic Fluvisols or
Eutric Fluvisols (according to humus quality reported
by Baranc¢ikova (2002) more probable are Mollic Flu-
visols) were covered by a layer of new sediments.

Also the quality of humus in Histi-Umbric Gley-
sols gradually decreased along the profile down to the
Gr horizon, where there was found a dramatic increa-
se in quality (Table 2). The ratio of humic acids to ful-
vic acids (HA/FA) increased from 0.86 to 2.15, colour
quotient Q, . of humus substances (HS) was diminished
from 6.26 to 4.05, and Q,, of HA from 4.74 to 3.68. The
higher degree of humification (percentage C, of C))
in the Gr horizon also indicated that larger proportion
of soil carbon had been transformed to humic acids.
Higher quality and quantity of humus in the Gr horizon
confirmed presence of buried Mollic Fluvisols.

The quality of humus in Eutric Fluvisols was very
low (HA/FA ratio in A-horizon was only 0.47, in C-
horizon 0.50 and in C/Go horizon 0.65). Unfavou-
rable humus quality in Eutric Fluvisols was confirmed
through high absorbance ratios Q,, of HS and HA,
which slowly decreased in profile (Table 2). Low hu-
mus quality was probably caused by permanently high
soil moisture content, which slows down the process of
organic matter decomposition and promotes formation
of fulvic acids and other organic acids with low-mole-
cular weight. SotAkovA (1982) stated that low quality of
humus in Eutric Fluvisols is caused by their young age.

The humus quality in Mollic Fluvisols was much
higher compared to Eutric Fluvisols and distinctly rai-
sed with depth (Table 2). We assume that carbonate
loess and mainly Ca*" presence in A/C and C Go ho-
rizons caused the sharp increase in humus quality. In
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contrary, Barancikova (2003) found a higher HA/FA
ratio in the topsoil compared to the subsoil.

Analysis of soil chemical properties reported in
this study allow us to outline the possible history of
recent soil-forming process over the investigated area.
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Vybrané chemické vlastnosti pdd Prirodnej rezervacie Zitavsky luh
Sthrn

Zistovali a porovnavali sme vybrané chemické vlastnosti pdd v blizkosti Prirodnej rezervécie Zitavsky luh — &ier-
nice modalnej a fluvizeme kultizemnej a pddy z umelo zaplavovanej mokrade Zitavsky luh — gleja mo&iarového.
Na zaklade vysledkov analyz sorpéného komplexu, podnej reakcie a obsahu uhli¢itanov v pdde, ako i charakteru
okolitého reliéfu a polohy prirodnej rezervacie Zitavsky luh usudzujeme, Ze aluvialny podotvorny substrat &ier-
nice bol Ciasto¢ne prekryvany sprasovym materialom oderodovanym z blizkeho mierneho svahu. Kym v profile
Ciernice a fluvizeme sa celkovy obsah organického uhlika (C)) s hibkou rovnomerne znizoval (od 19,10 g kg
do 4,11 gkg';a0d 17,05 g kg do 7,26 g kg''), dynamika obsahu C, v profile gleja bola nerovnomerna. V Ao
horizonte gleja sme zistili velmi vysoky obsah C, (72,54 g kg'), ktory s hibkou postupne klesal az do 0,6 m
(zodpoveda Gr horizontu) — kde nadobudol druhé maximum. Pravdepodobne sa v tejto hlbke zac¢ina humusovy
horizont pochovanej ¢iernice. Tento predpoklad bol potvrdeny aj kvalitou humusu, ktora sa vyrazne zvysila prave
v Gr horizonte (zastupenie huminovych kyselin k fulvokyselinam vzrastlo z 0,86 na 2,15, a hodnoty farebného
koeficienta humusovych latok poklesli z 6,26 na 4,05). Aj ostatné chemické parametre gleja mociarového sa v Gr
horizonte vyrazne menili.
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