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Abstract: This work presents the analysis of the influenteanpost and reclamation substrate addition and
mineral fertilizers application on leaching of miakenitrogen, microbial activities, soil hydropholty and plant
biomass production. To demonstrate the effect ofipmst, reclamation substrate and mineral nitrodénn)
addition on above parameters, the pot experimestpeaformed. As a model cropeschampsia caespitosa L.
was used and cultivated for 63 days in climate di&nirhe leaching of i\, was measured by application of ion
exchange discs, soil hydrophobicity was determimesid on the values of saturated hydraulic condtyc{iKsa)
and microbial activity was expressed as ba&®) (and substrate induced respiratid®lR). Four variants
(V1-V4) with different doses of fertilizers weregmared: V1 - control without addition of fertilizgrv2 - this
variant of experiment was prepared as mixture ofimsst and arable land in ratio 7:3; V3 - 90 gshmineral
fertilizers NPK (in the ratio 1:1:1) were applicbete and into V4, dose 30 g of compost were applida:
significant differencesR < 0.05) in the detection of W, values oKs: andSIR were found. The highest decrease
of mineral nitrogen leaching was observed by theuttaneous applications of compost (V4) to arablg about
50% in comparison with the variant V4 (applicatiminmineral fertilization) and about 10% in compariswith
the control. Variants with addition of compost (¥8d V4) showed higher values than variants withatrich
were measured at three stages (before applicafidhng - 12 days after establishment of the experimeitér a
application of Ny, - 34 days; at end of the experiment - 63 daysjiriguthe experiment, two types of respiration
were measuredBR and SR. The significant differences iBIR were found between variants with addition of
compost and variants without. The SIR (cumulatikepction of CQ) was higher about 25% in variants V2 and
V4 compared to variants V1 and V3. The highest eslofKs were found in variants with addition of compost.
Conversely, the lowest value K, was detected in variant with addition ofiN Low values oKy indicate an
increased level of hydrophobicity.
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Introduction

Soil is a natural resource that is not renewabke liistorical time scale. Soil is the first
link in the food chain determines the chemical cosifion of plants, and finally the health
of humans and animals [1]. Soil erosion is a natptzenomenon and has occurred
throughout geological history. However, human atigig have increased erosion rates. This
human influenced process is termed acceleratedoar{®]. Erosion is a major factor for
soil degradation which causes irreversible effects.

Today in many parts of Eastern Europe the soil caves significantly damaged by
erosion processes [2]. Significant erosion inflleermn soil cover due to human impact
started in medieval times [3]. Soil erosion, leaghof nutrients and soil fertility depletion
are one of the key threats to soil in both indasiréd countries (developed) and in
developing countries. These problems include irsinggapplication of mineral fertilizers,
decrease in addition of organic materials such asume or organic waste compost into
arable land and cultivation on marginal and fratzileds [4-6].

Soil has been perceived by human beings as a sotitmglding materials and as the
medium for farming, ergo the lowest component & fbod chain. However, from an
environmental point of view, soil should be peregias an ecosystem, the quality of which
is influenced positively or negatively by the mutirderaction of individual (animate and
inanimate) components. For that reason, soil héetoonsidered an animate, dynamic and
vitally important part of the ecosystem [7].

Within an environmental and sustainable agricultpdicy, reduction of soil erosion
must be a priority. Erosion causes damage not nlyultivated soils, but it also affects
water quality and is responsible for sediment fpans causing many off-site problems such
as mud floods. Hereafter, we only consider watesien occurring in cultivated areas,
excluding erosion of river banks and mountain graasvell as mass movements that result
from different factors and processes [8].

Currently modern agriculture is faced with the disesof how to resolve these issues.
These problems can be solved only by changes ifath@ng. The basis of all changes in
modern (intensive) agriculture should be to achisustainable arable soil. Sustainable
arable soil is the cornerstone of sustainable aluie. This new way of agricultural
management represents a different approach to rigrroin arable soil. Sustainable
agriculture aims to increase soil organic mattentest, support microbial activity and
improve soil physical a chemical parameters [9].

The fundamental change is to increase the confestiborganic matter in arable soil
using organic substances. Organic matter (substpream be applied as manure, crop
residues, compost or reclamation substrates thatuarable for highly degraded soil [4, 5].

A significant problem is the price of these matsrand their application. For example,
the decline in livestock production and the culiiva of monoculture instead of forage in
the Czech Republic is the main reason for the tdakrganic residues; these are necessary
to increase the content of soil organic mattehén@zech Republic. Thus, in the second half
of the nineties farmers started to look for compéine and found it in the form of
a compost.

Compost, the main product of composting, may bdnddf as the stabilized and
sanitized product of organic matter decompositi®h Czech farmers’ lack of interest to
use compost as organic fertilizer caused that dlhepost producers can start to use more for
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the preparation of reclamation substrates [10]. lisppon of compost (from vegetable,
fruit, garden and organic waste) and reclamatidrstsate that is made from it has positive
influence on soil fertility, soil properties (chezal and physical) and microbial activity [9,
11]. This positive influence is possible due to themical composition and structure of the
compost. More than 80% of the total nitrogen conierin organic compounds together
with carbon. Available carbon and nitrogen is seuof energy for microorganisms, thus
this energy can be subsequently used for the psmzesf nitrogen. Consequently, nitrogen
is fixed in the bodies of soil microorganisms andriinly their life cycle nitrogen is
progressively released into the rhizosphere ofivaitd crops. Positive influence of
compost on soil structure is based on the contkthieosolid fraction (>5 mm), which in
combination with organic substances makes a presiggjfor increasing the ability of water
retention and creation of capillary pores [4, 5, Bhese facts are very important for
achieving the optimum soil properties and thus-edfgictive production of cultivated crops.

Therefore, the influence of compost and reclamasobstrate addition as well as
mineral fertilizer addition on selected parametges studied. The hypothesis arguing that
the compost addition has better positive effectptamt growth, microbial activities, the
leaching of mineral nitrogen from arable soil ad Bydrophobicity than the reclamation
substrate addition and mineral fertilizer applioatiwas tested. This paper presents the
results of a laboratory experiment.

Objectives of this study were: (i) to determine armipare the effect of compost,
reclamation substrate and mineral nitrogen additiormicrobial activity; (ii) to determine
and compare the effect of compost, reclamationtsalesand mineral nitrogen addition on
soil hydrophobicity and leaching of mineral nitrogiEom arable soil; (iii) to identify the
influence of the above fertilizing substances adhfedility - production of plant biomass.

Material and methods

The experiment was carried out in plastic expertalercontainers (Fig. 1)
of a diameter of 10 cm and a height of 11 cm fillgu with arable soil collected from
protection zone of underground drinking water seuBtezova nad Svitavou, where annual
climatic averages (1962-2012) are 588.47 mm ofipitation and 7.9°C mean annual air
temperature.

Each experimental container was filed with 550 gaxdble soil (with or without the
addition of compost and mineral fertilizer). Saihspling was carried out on ®Slovember
2013 in accordance with the Czech National Stand8N ISO 10 381-6. Compost {C
was obtained from the Central Composting PlantrimoBSamples of Qwere taken on 2
November 2013 in accordance with the Czech Nati@tahdardCSN EN 46 5735.
Samples were sieved (grid size of 2 mm) and storedthermostat at a temperature of 4°C.
The experimental containers were filed with soilmptes on 2% February 2014.
Deschampsia caespitosa was used as a model plant to determine the effecompost,
reclamation substrate addition and the applicatifomineral nitrogen on plant production.
Individual plants (seedlings) for the experimentavpre-cultivated from a formerly single
clump of grass. Pre-cultivated seedlings were f@pbtne month. Before transplanting, both
aboveground and underground parts of seedlings iedueed to the same size.
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Fig. 1. Experimental container
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Fig. 2. Distribution of laboratory experiment (pemtages represent the proportion of the applied
recommended dose of NPK and compost; precise @bdedilizers are listed above)

The experiment was conducted in the period frofi E8bruary to 28 April 2014
(63 days). During the whole experiment, plants wegt in a climate chamber at 22°C with
a day length of 16 hours and a light intensity @ 8mol/m-s.

Four variants (V1-V4) of the experiment with diet doses of fertilizers (CRS and
GSH) were prepared. All used fertilizers are reged for agriculture use in the Czech
Republic (under Fertilizers Law). GSH (mineral ilezér containing N, P, K and S in the
ratio 10:10:10:13) and special type of CBlack Dragon (BD) were used, because these
types are registered by Ministry of Agriculture er@ral Institute for Supervising and
Testing in Agriculture (GSH-NPK reg. no: 2007 anglr€g. no.: 3372). Each variant had
four repetitions: V1 - control was conducted withdlue addition of fertilizers. V2 - this
variant of the experiment (reclamation substrata3 wrepared as a mixture of compost and
arable soil in ratio 7:3. As for variant V3, onlyimaral fertilizer was used (GSH). One
hundred percent of recommended dose of mineralifertwas applied here (90 nmy?of
GSH). Within variant V4 a 30 g dose of compost vegplied (recommended dose in
accordance with the Czech National Standa®&N EN 46 5735 - 50 Mpa™). This dose
represents one hundred percent of recommendedflosenpost.
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Measurement of leached mineral nitrogen

Mineral nitrogen (Ni» = NH,-N and NQ™-N) that leached from the experimental
containers was captured by special discs with mik&l (lon Exchange Resin). Discs were
located under each experimental container. Thesdisre made from plastic (PVC) tubes.
Each disc was 75 mm in diameter and 5 mm thickmFboth sides of each disc, nylon
mesh was glued (grid size of 0.1 mm). Mixed IER RCECation Exchange Resin and AER
- Anion Exchange Resin in ratio 1:1) were then ethinto the inner space of annular flat
cover [12].

After the termination of the lon Exchange Resinearkpent, quantification of M,
trapped by the mixed IER (resin) was performedfirat the disks were dried at laboratory
temperature (18.5°C) for one week. After 7 days Ifiigs were removed from individual
discs and divided by the variants (V1, V2, V3, am). Subsequently, captured,Nwas
extracted from IER using 100 énof 1.7 M NaCl. Ny, that was released by NaCl was
determined by distillation-titration method accoglito Peoples et al [13]. The value of
Nmin Was calculated as the sum of the detected ammoandnnitrate forms. The results
obtained from the analyses of IER were expressethgnof Ny, per nf (surface of
experimental containers - rng?).

Index of nitrogen availability - ammonium production during waterlogged incubation

Ammonium production during waterlogged incubatiomswused to determine the
amount of N which was stored in the microbial bismdn this method that was carried out
by Bundy & Meisinger [14], soil N availability isssmated from N'-N produced during
a seven-day waterlogged incubation. The method ased on the determination of
difference between the original and final conteinNbl,"-N. This difference is appropriate
to the amount of nitrogen that was previously stoire the original microbial biomass
before the incubation. The only anaerobic as wsllifacultative anaerobic thermopiles
(these bacteria constitute a minority in the omgisoil environment) can survive these
extreme conditions of waterlogged incubation at Gl0Organic N from original
microorganisms is mineralized during the incubatimi accumulated as NN [12, 14].
The method of nitrogen availability index consistéwo parts.

The first part (A) is used to determine the contehtNH,-N and NQ-N before
incubation. N@-N is determined to find out how many,Nwas in soil. This parameter is
very important in evaluating the amount of;Nthat escaped from the soil. The second part
(B) is used to determine the content of J#N, which is floated out of the microbial cell. In
part A 20 g of soil sample (from each variant aepletition) and 100 cfrof 2 M KCI (two
molar solution of potassium chloride) were placetb iincubation bottle and shaken for
60 min. After shaking, suspension was filtered andcentration of NH-N and NQ™-N
was performed by distillation-titration method aatiog to Peoples et al [13]. In the second
part (B) 20 g of soil sample (from each variant agyketition) and 50 crof distilled water
were placed into incubation bottle. Aftéf @ay of incubation at 40°C, 50 érof 4 M KCI
were added and the sample was shaken for 60 miar sliaking, suspension was filtered
and concentration of NN was performed according to the same method fsebthe
incubation [12, 14].
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The results obtained from the determination of mahaitrogen (NH'-N and NQ™-N
before incubation) and ammonia nitrogen (after liration) were expressed in mg of;N
per kg and in mg of NH-N per kg of soil.

Determination of basal and substrate induced respation

Basal respiration (BR) was determined by measuttieggCQ production from soils
incubated in serum bottles for 24 hours. Field ms@l (15 g) was weighed into each of
three 120 crhserum bottles. Bottles were sealed with butyl mrbétoppers and incubated
at 25°C. After 3 and 24 hours a 0.5%sample of the internal atmosphere in each bottle
was analyzed by gas chromatography (Agilent Teduies 7890A GC System equipped
with a thermal conductivity detector). Respiratiwas calculated from the increase in £LO
during the 21 h incubation period. At the end o theasurements, the total headspace
volume for each replicate bottle was determinednensuring the volume of water required
to fill the bottle. The measured amounts of G@re corrected for the gas is solved in the
liquid phase. The results are expressed per grairycfoil and hour [15].

Substrate induced respiration (SIR) was determimecheasuring the CQproduction
from soils incubated in serum bottles for 4 houtsrahe addition of glucose. Field-moist
soil (5 g) was added to three replicate serum dmtils described for the determination of
BR in the previous paragraph, and 23avfi a glucose solution was added to each bottle
(4 mg C/g of dry soil). Bottles were sealed withtyuubber stoppers, and soils were
incubated at 25°C. After 2 and 4 hours a 0.5 sample of the internal atmosphere was
analyzed by gas chromatography (see previous graprSIR was calculated from the
CGO, increase during the 4 h incubation period. Thetlémtwere further processed as
described for BR measurement [15].

Determination of hydraulic conductivity

Saturated hydraulic conductiviti({;) was calculated based on the measured volume of
water that infiltrated into the soil (infiltrationfCumulative infiltration was measured using
Mini-Disk Infiltrometer (MDI) according to Robichauet al [16]. The measurement is
based on the recording of the infiltrated volume vadter over the time. High soil
hydrophobicity slows water infiltration (hydraulmonductivity is lower) and conversely.
Therefore, Ky may indicate a degree of soil hydrophobicity. TWis confirmed also by
Robichaud et al, Doerr et al, and Buczko et al186-

The calculation oK was performed by Sindelét al, Lichner et al, and Lichner et al
[19-21]. K& Was calculated by the modified formula (1), oradin Zhang [22]:

Ka =C/ A @)

where C, [m's ] is the function of the soil water contefitand suction l) [cm], A, is
dimensionless coefficient.

This parameter was determined by Van Genuchtertiegsawhich were described by
Zhang [22].

Statistical analysis

Differences in the amount of leached mineral nigmgindex of nitrogen availability,
respiration and hydraulic conductivity were anatiyZgy one-way analysis of variance
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(ANOVA) in combination with the Tukey's test. Allnalyses were performed using
Statistica 10 software.

Results and discussion
Leaching of mineral nitrogen

Leaching of mineral nitrogen from arable soils isnajor threat for the quality of
drinking water from underground sources in the @zRepublic. The most dangerous are
nitrates. These compounds are very mobile in theasothey have a negative charge,
whereas soil sorption complex has minimal affifiitynegatively charged particles.

Figure 3 indicates significant differences in tkadhing of N, in particular variants.
The highest detection of i\ (V3 = 78.42 mgn ) was recorded for the variant withous, £
addition. Conversely, the lowest detection @f;NV4 = 37.19 mgn?) was found in variant
with C, addition in comparison with control, reclamatiarbstrate and the variant, where
mineral nitrogen was applied. Increased value gf Msses in variant V2 was caused by
a high dose of compost (12 fold higher dose in camispn with recommended dose). The
values of Ny, in variant V4 indicate a positive effect of @ddition on leaching from arable
soil. Diaz et al [9] state that during the prodostiof compost microbial activity is
developing and this activity continues after theplaation of compost. Moreover,
according to Schimel and Bennett [23] microbialiaiiés in soil are necessary for the
utilization of nitrogen in soil.

. T T
w n -

40

o1 =

Npin (mg/m?)

-

20

"2l V2 V3 V4

Variants

Fig. 3. Detection of mineral nitrogen (mean valdestandard errorn = 4, different letters indicate
a significant differences at the level 0.05 - ANOVR< 0.05)

The compost addition has a positive effect on ¢aeting of N, because it contains
carbon and two forms of nitrogen (mineral and oigjarCarbon is a source of energy for
microbial activities and nitrogen is the cornerstdior the construction of their bodies.
More than 85-90% of total nitrogen is in organicnficand is therefore immobile in soil and
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can be slowly degraded by soil microorganisms. Tégilts in increased functionality of
organic-mineral sorption complex and thus in inseghcapacity for the retention of soll
environment for mineral nitrogen [4, 9, 24].

Table 1
Content of Nyn in soil samples

Variants Nmin [Mg/kg] +SE Mean differences
V1 20.40 1.58 a,b
V2 21.56 0.82 a,b
V3 17.46 2.01 a
V4 27.84 2.44 b

Mean values + SE (standard errar)= 4. Different letters indicate a significant @ifénces at the level 0.05 -
ANOVA P < 0.05

The amount of mineral nitrogen in arable soil that determined according to Bundy
and Meisinger [14] is an important indicator ofldettility. For complete results of J,
content see Table 2. The Table shows how valud,@fcontent increase in variants with
the addition of ¢ (V2 and V3). The stockpile of J\, was larger in variant V4 compared
to V3.

Data presented in Table 1 indicated positive eftédt, application on soil fertility -
content of nutrients (N, - consisting of N@-N and NH-N) in soil. The highest content
of Nmin was recorded for variant V4 with recommended difsg,. Conversely, the lowest
content of N,, was measured in variants withNaddition. Nevens and Reheul, and Weber
et al [11, 24] confirm that the application of dntributes to an increase of,Ncontent in
soil, because Ccontains organic matter, which is decomposed lilynsigsroorganisms to
NH,-N and subsequently to NGN. Moreover, G contains carbon, so that
microorganisms had sufficient source of energypiarcessing available organic nitrogen.
Consider Figure 3 and Table 1, which show a refatiipp between values of N leaching
and values of N, content. These values confirm that recommendee ddsG, has
a positive effect on the increase of;Ncontent and its retention in soil, which is
a prerequisite for increasing soil fertility.

Ammonium production during waterlogged incubation

Ammonium N (NH™-N) production during waterlogged incubation indésa the
amount of NH*-N in microbial biomass, but does not indicate wixal activities in
soil [14]. Amounts of NH'-N, which was released from microbial biomass,saramarized
in Table 2. These data do not show significanedéfices among individual variants.

Table 2
Index of nitrogen availability
Variants NH4*-N [mg/kg] +SE Mean differences
V1 35.13 2.19 a
V2 40.93 2.30 a
V3 32.81 2.59 a
V4 34.71 0.70 a

Mean values + SE (standard errar); 4
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Basal and substrate indicated respiration

According to previous researches, soil microorganontrols soil respiration and
nitrogen mineralization [25]. Silva et al found ttmicrobial and actinomycete populations
were positively correlated with gross mineralizatamd ammonium consumption rates [26].
Muller et al used barometric process separatiorP@atechniques to indicate that soil
microorganism affected soil respiration [27]. Adalially, soil respiration and nitrogen
mineralization are also influenced by many envirental factors including soil hydrology,
soil texture, and soil aggregate [25]. Moreoveiisitvidely reported that soil temperature
can significantly impact microbial species, quantitnd activity which determine these soll
processes [25].

Soil respiration is one of the most important irmdars of microbial activity in the soil
[15, 28, 29]. Soil respiration is attributed to @& range of microorganisms, such as fungi,
bacteria, protozoa and algae. Moreover, the saitdacontributes significantly. Generally,
the microbial contribution to the total releaseCd), (excluding root respiration) is thought
to be about 90%, compared to 10% released by theafaAlthough fungal biomass often
dominates microbial biomass the relation fungibescteria with respect to respiration may
vary considerably, due to, for example, type ofsgstem or soil management. To complete
the picture, plant roots also contribute betweenahd 30% to the total release of £O
through respiration in the field [29]. The abovatstl confirm the importance of respiration
for the assessment of soil quality.

5

Respiration (CO,-C ug/g'h)

[l BR

Bl sir

Variants

Fig. 4. Basal and substrate induced respiratiorafmelues + standard error,= 4, different letters
indicate a significant differences at the levelB0:ANOVA, P < 0.05)

During the experiment, two types of respiration eveneasuredBR and SR. The
values of both respirations are presented in Figur8ignificant differences were found
only in SR, BR was at the same level for all variants. This situais not surprising
because respiration was measured after the tetiotinaf the experiment, at a time when
the activity reached its peak. According to Bloemak [29] BR is the steady rate of
respiration in soil, which originates from the taver of organic matter. And SIR (method)
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is based on the detection of a respiratory respohsil microorganisms on supply of
glucose. Thus, only glucose-responsive and actigaresms are measured.

SIR is more important for the assessment of comaiodtmineral nitrogen addition on
microbial activities and thus the soil properti&se highest values of SIR were found in
variants V2 (4.31 pg/g) and V4 (4.11 pgfg). Conversely, the lowest values were
detected in variants without compost (V1, V2). Thdata indicated that the addition gf C
has a positive effect on soil quality. Borken et{28] confirmed that the application of
compost has a positive effect 8iR and thus on microbial activities.

Small letters indicate a significant differend¢e < 0.05) among individual variants in
BR and different uppercase letters indicate a Bagmt difference P < 0.05) among
individual variants ir8lR.

Plant biomass production

After 63 days, on 28April 2014, indicator plant was harvested andritduction is the
main indicator of compost and mineral nitrogen &ddion plant production for individual
variants. Production of aboveground and undergrduindhass is presented in Figure 6.
Significant differences were found only in prodoatiof aboveground biomasag). The
highest production ofB was found in variant V1R < 0.05) and the lowest production of
AB was detected in variant V3. In addition, the pithn of AB was lower than the
production in V1, but higher than in V3.

0,9

0,8 _}

0,7

0,6
0,5 % D

0.4

Solid (g)
H-

0,3

0,2

0,1

[E] Aboveground
biomass

[E] Underground

Variants biomass

0,0

V4

Fig. 5. Production of plant biomass (mean valuestandard errorn = 4, different letters indicate
a significant differences in production of aboved amderground biomass among individual
variants at the level 0.05 - ANOVR, < 0.05)

These results indicate that the application gth@d a greater effect on plant growth
than the application of mineral nitrogen, which vegeplied in variant V3. The significant
differences between control variant and varianth tie addition of compost could be due
to phytotoxicity or worse quality of CAslam et al, Tiquia and Himanen and Héanninen
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[30-32] draw attention to the danger of phytotayief compost, which can be caused by
raw input, a mistake in the manufacturing procasisoexcessive applications. Increasing
the dose of € could cause phytotoxicity of reclamation substrated thus reduced
production ofAB. Conversely, recommended dose gfwas applied in variant V4 and this
type of G (Black Dragon) had already been successfully defit@, 12, 33] and each time
its positive effects on plant biomass productiorvehdbeen demonstrated. There is
a presumption that the sample taken gfc@Gntained fewer nutrients than samples used in
previous experiments. Despite this fact, this tgp€&;, applied in V3 had a positive effect
on soil fertility in comparison with other varianfhe highest values of SIR, content gf;N
in soil and the lowest value of leaching of;Nwvere found here.

Different uppercase letters indicate a signifiadifference P < 0.05) among individual
variants in production of aboveground biomass aiiferdnt small letters indicate
a significant differencel < 0.05) among individual variants in undergrouimhiass.

Hydraulic conductivity

Soil water repellency is a widespread phenomendithwaffects infiltration as well as
soil water retention and plant growth. It can bspansible for enhanced surface runoff,
erosion and preferential flow. Due to this highexgnce, a great number of studies have
been conducted on possible causes of water repgliemd point to a variety of factors
causing and influencing repellerid, 17].

Doerr et al, Buczko et al, and Robichaud et al I8p-confirmed that soil
hydrophobicity has direct impact on water infiltoat into soil. The ability of the soil to
accept water can be expressed as (saturated) ligdranductivityKs. ThereforeKg may
be used to determine the degree of hydrophobifitiyensoil.

0,0006

12,3

0,0005

0,0004

0,0003

Ksat (cm/s)

0,0002

Bl Kean

(Before fertilization)
Bl Kea

(After fertilization)
Ksat

(After 67 days- end

of the experiment)

0,0001

0,0000

V3
Variants
Fig. 6. Impact of compost addition and mineralagan application on saturated hydraulic condugtivit

(mean values * standard errar= 4, different letters indicate a significant difaces inKsx
among individual variants at the level 0.05 - ANOVA< 0.05)
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The values oK were calculated based on the measured volumetef i@umulative
infiltration) which were measured in three perio@®) before the application of mineral
fertilizer into variant V3 (12 days after the edisftiment of the experiment), (b) after the
application of mineral fertilizer (34 days afteethstablishment of the experiment) and (c)
at the end of the experiment (63 days followingektablishment of the experiment). Figure
6 displays the values & for three periods. In each period, the highestesbfK,; were
found in variant V4. Furthermore, these values wagaificantly @ < 0.05) higher than
values in variant V3 (addition of }\) in the last two periods. This fact is very imgmtt for
the authors because it confirms the premise tratiplication of ¢4 has a positive effect
on soil hydrophobicity and soil properties in terwfsa longer period of time, but the
authors stress that the experiment was conductegpenific conditions and it should be
repeated as a field and laboratory experiment. idering values oKy in variant V2 (the
application of reclamation substrate), these valuese higher than values in variant V3,
but these differences are insignificant.

Diaz et al, Walker and Bernal, and Lakhdar et aBf@ 35] confirm a positive effect of
compost addition on the development of soil biatd an physical and chemical properties
of soil. Therefore, the application of, @ad an influence on leaching of mineral nitrogen
and the values of hydraulic conductivity.

Different uppercase letters indicate a signifiadifference P < 0.05) among individual
variants in the first period, different small le#eéndicate a significant difference among
individual variants in the second period and ddfdr numbers indicate a significant
difference among individual variants in the thiretipd.

Conclusions

Our experiment showed the potential benefits of posh and reclamation substrates
application. Based on these results, we can coadhg addition of compost (separately or
as reclamation substrate) has a positive effechiorobial activity and decrease leaching of
mineral nitrogen from the soil. Moreover, the caomtef compost (organic matter) has
directly affected soil hydrophobicity, which is yemportant for stability of soil aggregates.
For these comparisons, we may draw the followingclgsions. There are great differences
between arable soils with addition of compost arable soils without, as it was expected.
Compost has a positive impact on the soil envirartra@d thus on soil properties: content
of organic matter in soil, soil fertility, microbdiactivities etc. This positive effect is
manifested in all variants of experiment where costpvas applied. The authors are aware
that the experiment was conducted under laboratongitions and it should be repeated as
a field-experiment.
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WPLYW NAWO ZENIA NA AKTYWNO S$C MIKROORGANIZMOW,
HYDROFOBOWO SC GLEBY ORAZ WYPLUKIWANIE AZOTU MINERALNEGO

1 zakiad Agrochemii, Gleboznawstwa, Wydziat Mikroligli i Zywienia
Wydziat Rolniczy, Uniwersytet Mendla w Brnie, Czgch
2 7aktad Zastosowai Ekologii Krajobrazu, Wydziat Rolniczy, UniwersttMendla w Brnie, Czechy

Abstrakt: W pracy przedstawiono analizvptywu kompostu, substratu rekultywacyjnego orastasowanie
nawoz6ow mineralnych na wymywanie azotu mineralnegigtalngci mikroorganizméw, hydrofobowo gleby

i produkc biomasy rélinnej. W celu zbadania efektu wykorzystania kontppsubstratu rekultywacyjnego oraz
azotu mineralnego (N.,) zostat przeprowadzony eksperyment w doniczkaeko Jnodelowa rdina zostata
wykorzystanaDeschampsia caespitosa L, ktéra hodowano przez 63 dni w komorze klimatycznej. Wwyrayie
Nmin ZOStato zmierzone przy zastosowaniu tarcz jonowymych, hydrofobow& gleby okrélono na podstawie
wartaici przewodnictwa nasyconego hydraulicznedtsf, a aktywné¢ mikrobiologiczry wyrazono jako
podstawow (BR) oraz wskanik oddychania podi@m (SR). Wykorzystano cztery préobki (V1-V4) o zmdych
dawkach nawozow: V1 - kontrola bez dodatku nawdz2,- mieszanka kompostu oraz gleby w stosunku 7:3,
V3 - 90 g/nf nawozu mineralnego NPK (w stosunku 1:1:1) oraz-Vdawka 30 g kompostu. Stwierdzono
znaczne rénice P < 0,05) w badaniu N, wartdci Ks: oraz SR. Najwigkszy ubytek azotu mineralnego
zaobserwowano podczas jednoczesnej aplikacji komp@®8t) do gleby uprawnej, okoto 50% w poréwnaniu
z problg V4 (zastosowanie nawenia mineralnego) i okoto 10% w poréwnaniu z kolatr@robki z dodatkiem
kompostu (V2 i V4) wykazywaly wisze wartéci niz probki bez kompostu, co zostalo zmierzone w trzech
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etapach (przed zastosowaniemiN 12 dni po rozpogziu eksperymentu, po zastosowanigN 34 dni oraz na
koniec eksperymentu - 63 dni). Podczas eksperymmspiracja byta mierzon&R orazSR. Wyrazne ré&nice
w SIR zostaly zaobserwowane pedey probkami z dodatkiem kompostu oraz prébkamidematku kompostu.
SIR (skumulowana produkcja Glbyta wyzsza o okoto 25% w prébkach V2 oraz V4 w poréwnanprobkami
V1 oraz V3. Najwysze wartéci Ks zaobserwowano w przypadku prébek z dodatkiem katopoNartéé
najnizsz Ksr zaobserwowano dla prébek bez dodatksn.NNiskie wartéci Ke: wykazup zwiekszony poziom
hydrofobowdci.

Stowa kluczowe:kompost, substrat rekultywacyjny, dziatalbe mikroorganizméw, azot mineralny,
hydrofobowda¢ gleby



