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RESULTS OF SOIL PHYSICAL PROPERTIES
BY INCORPORATING OF ORGANIC MATTER INTO THE SOIL

VYSLEDKY PUDNICH FYZIKé&LNiCH VLAST}\IOSTi
PO APLIKACI ORGANICKE HMOTY DO PUDY

Barbora Badalikova, Jaroslava Novotna

Agricultural research, Ltd., Zahradni 1, 664 41 Troubsko, Czech Republic
tel.: 547138821, e-mail: badalikova@vupt.cz

Abstract

During years 2013 — 2016 basic physical soil properties and soil structure in silage maize
monoculture cultivated on the slopes was monitored. The experiment was established in the
field trial in sugar beet growing region on Carbonate Chernozem, clay loamy textured.
Monitoring was carried out in three variants with different dose of applied compost: Variant 1
— Control, without compost; Variant 2 — Compost 20 t.ha” applied in autumn; Variant 3 —
Compost 40 t.ha! applied in autumn. The following soil parameters were monitored: reduced
bulk density, porosity, actual contents of water and air, maximum capillary capacity, minimum
air-holding capacity, soil structure, water stability of soil aggregates, and penetrometric
resistance of soil. Samples of intact soil were collected by means of Kopecky cylinders. Soil
samples were collected in five replications from three different depths, viz. 0-0.10; 0.10-0.20
and 0.20-0.30 m. Soil structure was determined by method of dry aggregation from two
different depths, viz. 0-0.15;0-0,30 m. Values of water stability of soil aggregates were
estimated using the method of sieve analysis.

The obtained results showed that applied compost has a positive impact on the soil physical
properties. By compost incorporating soil compaction was reduced, its porosity was increased
and soil structure has improved. Better results were obtained at a higher dose of the compost.

Key words: soil compaction, soil structure, compost

Dedication: These results were obtained within the framework of the project QJ1210263
supported by National Agency of Agricultural Research, Ministry of Agriculture of the Czech
Republic.
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VYUZITIE MODELU EPIC PRE CASOVO-PRIESTOROVU ANALYZU
VPLYVU KLIMY NA PRODUKCIU P,LODiN A JEJ VYBRANYCH
FAKTOROV V REGIONALNEJ MIERKE

Juraj Balkovi¢'2, Rastislav Skalsky'=, Christian Folberth!, Mikul4a§ Madaras*

I International Institute for Applied Systems Analysis, Ecosystem Services and Management
Program, Laxenburg, Austria, > Katedra pedoldgie, Prirodovedecka fakulta, Univerzita
Komenského v Bratislave, Bratislava, Slovenskd republika, > Narodné polnohospodarske a
potravinarske centrum, Vyskumny ustav podoznalectva a ochrany pody, Bratislava, Slovenska
republika, * Vyzkumny vistav rostlinné vyroby, v. v. i., Praha, Ceska republika

Abstrakt

Procesné modely agro-ekosystému predstavuji pri ich kombinacii s priestorovo
reprezentovanymi vstupmi pre model (up-scaling) vhodny néstroj na kvantifikaciu
a inventarizaciu dostupnych zdrojov pre spolo¢nost’ z pol'nohospodarskej prvovyroby ako st
potraviny, krmivd a materidly. Vyhodou pristupu je moZznost celoploSnej analyzy Uzemia
(regidnu, Statu, kontinentu, sveta), projekcie v Case a tiez moznost’ uvazovania alternativnych
faktorov produkcie akymi st klima, vstupy vody a zivin alebo ochrana pody. V prispevku
prezentujeme naSu nedavno publikovanu stadiu o analyze dopadov a neistot ocakavaného
dvojstupniového oteplenia klimy na produkciu vybranych plodin a degradéaciu pody v Eurdpe
pomocou modelu EPIC. Pre hodnotenie dopadu klimy boli pouzité¢ europske regiondlne
projekcie EURO-CORDEX a priestorové udaje o pdde, plodinach a vyuziti pol'nohospodarskej
krajiny v rozlideni 1 x 1 km s pokrytim EU 27. V ramci ¢lenskych krajin EU 27 s vynimkou
juznej a juhovychodnej Eurdpy bol pri uvazovanom dvojstupiiovom otepleni simulovany
vSeobecne pozitivny vplyv na produkciu. Zaznamenané¢ zmeny produkcie suvisia najma
s narastom teploty a koncentracie oxidu uhlicitého, priCom pozitivny vplyv koncentracie oxidu
uhlic¢itého v pripade systémov s vysokymi vstupmi prevazuje nepriaznivy dopad zvysSujucich
sa teplot. V pripade uvazovania moznej degradaciou pody vplyvom erozie alebo poklesu
obsahu pddneho organického uhlika, sa prejavila zranitel'nost’ produkcie v regiéonoch s nizSou
uroviiou vstupu zivin do pddy. Dovodom je najmé nedostato¢na kompenzacia odcerpanych
zivin. Neistoty odhadu dopadu klimy na produkciu v ramci EU 27 stvisia s moznym
potencidlom buducej intenzifikacie pestovania plodin. Tieto neistoty st dokonca vysSie ako
samotny odhadovany dopad zmeny klimy pri dvojstupfiovom otepleni. TiezZ poukazuji na
dolezitost’ systému hospodarenia pre adaptaciu pol'nohospodarstva na oc¢akavané klimatické
zmeny.



PREDICTION OF SOIL ORGANIC CARBON STOCK
IN CONDITIONS EXPECTED CLIMATE CHANGE
ON SELECTED AGRICULTURAL FARMS

PREDIKCIA ZASOQ P(‘)];NEHO ORGANICKEHO UHLIKA V
PODMIENKACH OCAKAVANEJ KLIMATICKEJ ZMENY NA
VYBRANYCH MODELOVYCH PODNIKOCH.

Gabriela Barandikova'?2, Jan Halas!, Zuzana Tarasovi¢ova!, Stefan Koco'~,
Jozef Takad!, Rastislav Skalsky!

!National Agricultural and Food Centre — Soil Science and Conservation Research Institute
Bratislava, Slovakia
’Department of Environmental Management, The University of Presov, Slovakia
’Department of Geography and Applied Geoinformatics, The University of Presov, Slovakia
Email: g.barancikova@vupop.sk

Abstract

Soil organic carbon (SOC) stock is one of the basic parameter of intensively managed
agricultural soils, which is significantly influenced by soil management and natural factors such
as climate or soil. Strategies, which can potentially increase SOC stock in intensively managed
agricultural soils includes land cover and land use changes. Effective tool for evaluation of SOC
stock changes under different conditions is application of process-based models (Barancikova
etal., 2011, 2014). In this study we apply RothC model for modelling the effects of climate and
soil conditions, and land use change on SOC stock development in farm conditions. Two farms
were selected, which are located in different geographic, climatic and soil conditions.

Biofarm Sufava Agricultural Enterprise is located in marginal mountain production area. The
territory belongs to a moderately cold area. Arable land (AL) is at an alitude about 920 m and
permanent grassland (G) up to an altitude 1113 m. In the 1980s about 600 ha were AL and 728
ha G. Since 2004 about 292 ha represent AL and 986 ha G in the ecological management
systems. Dominant soil types are Cambisols, Rendzinas and Fluvisols.

The territory of Ristiovce Agriculture Enterprise represents the fertile land of loess hills in the
Danube Lowlands with a high degree of agricultural production intensity. From the climatic
point of view, the whole territory belongs to the climatic zone A, which is defined as warm,
dry with a mild winter. All area represents only arable land on three different soil types —
Regosols, Luvisols and Chernozem.

Modelling system consisting of RothC-26.3 model and corresponding geographical data on
climate, soil and management. Data on soil were taken from existing farm-level survey. Organic
carbon inputs were estimated from available farm data. Nearby climate station Poprad for farm
Sufiava and Nitra for Risfiovece served the sources of historical climate, A2 and B1 climate
change scenarios data.

In 2013, soil samples were taken on the studied farms and the actual value of organic carbon
was determined. Actual SOC inventory values were used to verify the RothC model in the given
territory.

The first part of soil organic carbon stock modelling represents time period 1970-2013. On
Sutiava farm SOC modelling was realized on arable land, grassland and territory of conversion
AL-G. On all territory increase of SOC stock was determined. The smallest increase of SOC
on arable land was found. On grassland and at conversion of arable land to grassland substantial
higher increase of SOC was found. Between modelled and measured data of SOC good match
was found. Similar trend, increase of SOC developing, on Risnovce farm was found.
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In time period 2013-2100 forecasting of SOC stock development was realized on the basis two
farming and two climatic scenarios. Farming scenarios are different in organic carbon (OC)
inputs. Optimal farming scenario implies suitable crop rotation, plant residues incorporation
and appropriate doses of organic fertilizers. Optimal scenario predicts higher OC and real
scenario lower OC inputs. Both climatic scenarios (A2, B1) predict gradual increase of
temperature (T), however A2 scenario predicts mainly in second half of 21. century higher T
increase compare to B1 scenario. According RothC model gradual increase of SOC stock can
be expected only at optimal farming scenario on both farms.

In conclusion, the soil management of both monitored farms is suitable in view of the current
level of SOC stock however in the future to achieve higher SOC stock, an optimal farming
scenario will have to be applied.

Key words: agricultural farms, soil organic carbon modelling, arable land, grassland
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INFLUENCE OF SOIL-WATER CONTENT ON CO; EFFLUX
VLIV PUDNI VLHKOSTI NA EMISI CO;

Miroslav Fér, Radka KodeSova, Antonin Nikodem, Klara Jelenova, Ales Klement

Czech University of Life Sciences Prague, Kamyckad 129, CZ-16521 Prague 6,Czech
Republic, tel.:+420224382757, email :mfer@af.czu.cz

Abstract

The CO> emission from soils is influenced by many factors. To study the impact of organic
carbon contents, and soil-hydraulic conditions a new experiment was designed to measure soil
emission from the samples under controlled soil-water conditions. Study was performed on the
intact soil samples from the morphologically diverse study site in loess region of the Southern
Moravia, Czech Republic. The original soil type within this area is a Haplic Chernozem
(remaining on top parts), which was due to erosion changed into a Regosol (steep parts) and
colluvial soils (base slope and the tributary valley) (Fig.1A). Sampling locations were selected
to characterize diverse soil conditions within the area, i.e. soil samples were collected in July
2014 after wheat harvest from topsoil at 5 positions (summit, shoulder, backslope, footslope
and toeslope) of the elevation transect and also from the parent material (loess). Initially air-
dried soil samples were placed at the top of a clay tank constructed as described by Fér and
Kodesova (2012) and samples were wetted by a capillary rise up to almost full saturation the
net CO2 and net H>O efflux were measured using the LCi-SD portable photosynthesis system
with a Soil Respiration Chamber, according to Instruction Manual to Soil Respiration Hood V2
(ADC, BioScientific, 2011) (Fig. 1B).

Figure 1A4. Sampling location in Brumovice (Czech Republic), 1B. Clay tank apparature for
measuring the net CO> and net H>O efflux using the LCi-SD portable photosynthesis system
with a Soil Respiration Chamber.

Numerical inversions of the measured cumulative capillary rise and evaporation data using the
HYDRUS-1D program were applied to simulate water regime in the columns and to estimate
soil hydraulic parameters. In all cases, the net CO» exchange rate (NCER) rapidly increased in
the beginning of wetting (Fig. 2A). Next, NCER decreased with increasing soil-water content
(summit, shoulder, backslope and loess) or remained relatively stable (footslope and toeslope).
The average soil-water content values at the maximal values of NCER for summit, shoulder
and footslope were similar. Lower average soil-water content values at maxNCER were
simulated for backslope, toeslope and loess, which was attributed to high contents of loess
substrate in topsoil samples. Maximal values of NCER measured on topsoils were closely
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related to the organic carbon contents (R=0.94) (Fig. 2B) and the maxNCER values obtained
on all samples correlated with estimated shape parameters ares (R=0.856) and nres (R=-0.876)

of the soil-water retention curves, and saturated h ydraulic conductivity (Ks) values (R=0.856)
(Féretal., 2018).
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Figure 24. Example of recorded soil net CO: efflux (NCER), net H>O efflux (WrLux) and
cumulative infiltration at sample B2 - shoulder slope, 2B. Comparison of the organic carbon
contents (COX) and maximal values of net CO; efflux (NCER) in measured soil samples. Figure
shows coefficient of determination between COX and NCER for BI-BS5, S and BI-B5
respectively.

Key words: soil CO» efflux, HYDRUS-1D, soil erosion, soil hydraulic properties, undisturbed
soil
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KVALITA PUDNI ORGANICKE HMOTY VYBRANYCH CERNOZEMI
Jan Horaéek!, Pavel Novak?, Peter Liebhard?, Maria Babulicova*
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Abstrakt

Pidni organickd hmota (POH) je velice slozity soubor nezivych organickych latek rizného
ptivodu a stupné pfemeny, ve které je prevazné nejvice cenéna jeji zhumifikovana (sekundarni)
slozka, 1 kdyz v posledni dobé stoupad zajem i o tzv. rozlozitelnou (primarni) slozku POH
s pokusy o jeji lepsi charakterizaci. Stav POH v pad¢ nelze proto hodnotit jen udajem o jejim
celkovém mnozstvi, resp. o celkovém organickém (oxidovatelném) uhliku (Cox). Tento
kvantitativni parametr je proto vétSinou dopliovan kvalitativnimi parametry POH.
Nejpouzivangjsi jsou pomér huminovych kyselin k fulvokyselinim HK:FK a tzv. barevny
kvocient Q 4/6 s pokusy charakterizovat POH pomoci dalsich ukazatelii, napi. IC spekter,
stupném humifikace Sh, r.M.h. humusovych latek, jejich hustotou, magnetickou susceptibilitou
sorp¢nimi vlastnostmi, termickou analyzou, biochemickymi metodami a riznymi kombinacemi
vyse uvedenych postupti.

Hodnoty vySe uvedenych hlavnich kvalitativnich parametri z fady ¢ernozemnich lokalit
z posledni doby jsou vSak vyrazné horsi, nez vysledky uvadéné zejména ve starsi literatuie pro
tento pidni typ a znamenalo by to zhorSeni kvality SOM ¢ernozemi v poslednich desetiletich.
Toto zhorSeni by bylo mozno zdiivodnit lidskou ¢innosti, predevsim zplsoby zpracovani pady,
ale 1 acidifikaci, nevhodnymi osevnimi postupy, niz$i kvalitou a mnozstvim organickych
hnojiv, erozi, atd. Pro zodpovédnéjsi hodnoceni vSak vétSinou nejsou pro konkrétni lokality
k dispozici porovnavaci (vstupni) hodnoty uvedenych kvalitativnich parametric POH. Pro
porovnani starich a soudasnych dat byly proto s laskavym svolenim VUMOPu Zbraslav
analyzovany archivované pudni vzorky vybranych stfedoceskych cCernozemi ztzv. ,,S*
(specialnich) sond (KPP) a paralelné Cerstvé odebrané vzorky z tychz lokalit a zaroven byly
analyzovany znovu i archivované vzorky. V souboru Cerstvé odebranych vzorkl byly u vSech
lokalit zjiStény horsi kvalitativni parametry (niz$i poméry HK:FK a vy$si hodnoty Q4/6) POH,
nez ve vzorcich archivnich. U vSech kvantitativnich parametrt POH (Cox, a jeho vSech
stanovenych zhumifikovanych slozek) tomu bylo naopak. Z vysledkl by bylo mozno usuzovat,
ze zhorSeni kvality SOM soucasnych cernozemi je ¢asteCné kompenzovano vyssi sekvestraci
uhliku do ptdy, pti¢emz doslo 1 k nepatrnému zhorSeni stupné nasyceni sorpéniho komplexu.
Problematiku porovnani soucCasnych a starSich udaji kvality SOM c¢ernozemi Ize vSak
povazovat stale za otevienou.

Klicova slova: pudni organickd hmota, kvalitativni ukazatele, ¢ernozemé



THE EFFECT OF BIOCHAR AND ITS REAPPLICATION IN
COMBINATION WITH N FERTILIZATION ON PH AND SORPTION
TREATMENTS

VPLYV BIOUHLIA A JEHO REAltLIKACIE V KOMBINACII S N
HNOJENIM NA PH A SORPCNE VLASTNOSTI PODY

Martin Juriga, Vladimir Simansky

Slovak university of agricultural in Nitra, Faculty agrobiology and food resources, Tr. A.
Hlinku 2, 949 76 Nitra ,tel.: 037/641433, email: xjuriga@uniag.sk

Abstract

In the last decades, the interest for using the biochar has grown as a tool for improving
agricultural production. For this reason, we have decided to share the results of our study and
to enhancing knowledge about biochar application. In 2018, during the vegetation season of
spring barley, the study was conducted on experimental site of SUA in Nitra (Dolnd Malanta)
on a silty loam Halpic Luvisol as a part of biochar experiment. The aim of the study was (1.)
the monitoring the changes in soil pH and sorption parameters after the application of individual
rates of biochar (0, 10 and 20 t ha') and biochar with N fertilizer (40 kg N ha') and (2.) the
evaluating the effect of biochar reapplication on those changes. The results showed that the
primary application of 20 t.ha™ biochar (B20) statistical significantly increased the values of
sum of exchangeable base cations (S), active (pH H20) and exchangeable (pH KCl) pH,
compared to the control (B0). The reapplication of the fresh biochar at the rate of 10 t ha'!
(B10B) increased the values of pH H,O, pH KCI and S. In addition, at the rate of 20 t ha™!
(B20B) the values of pH H>O, pH KCl, S, degree of sorption capacity saturation of basic cations
(V) increased and the value of hydrolytic acidity (H) decreased, compared to the BO treatment.
The strongest effect of pure biochar was observed in B20B treatment, which had higher values
of pH H20 by 9.7%, pH KCI by 9.2%, S by 29.5% and V by 5.5% and lower value of H by
31.1%, than B0 treatment. In combination of biochar with N fertilization, the results were as
followed: the observation of the lowest values of pH H>O, pH KCI, S, total sorption capacity
(T), V and the highest value of H in BON40 treatment. The primary application as well as
reapplication of biochar with N in comparison to the BON40 treatment with caused significant
increase in pH H>O, pH KCIl, S, T, V and decrease of H. In this case, the best observed result
was in BION40 treatment where the values of pH H>O, pH KCI, S, T and V were higher by
15.8%, 19.2%, 47.9%, 37.5%, 16.8% and value of H was lower by 77.2% than in BON40
treatment.

Key words: biochar, N fertilization, soil pH, sorption parameters

Dedication: This study was supported by Slovak Grand Agency VEGA (Project No. 1/0136/17).
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VLIV KOMBINOVANEHO HNOJENI MINERALNIMI HNOJIVY,
HNOJEM A SLAMQU S MEZIPLODINOU NA VLASTNOSTI PUDY A
VYNOSY PESTOVANYCH PLODIN

Martin Kas

Vyzkumny ustav rostlinné vyroby, v.v.i., Drnovska 507, 16100 Praha 6,
tel.: 702 087 685, email: kas@vurv.cz

Abstrakt

Polni pokus byl zaloZen v roce 1983 na dvou stanovistich s odlisSnymi pidnimi a klimatickymi
podminkami: Lukavec u Pacova (kraj Vysocina) a Ivanovice na Hané (Olomoucky kraj). Pokus
je zalozen do tfthonného osevniho postupu — okopanina (v Lukavci brambory, v Ivanovicich
cukrovka), ozimé pSenice, ozimy jeCmen. Pokus je rozdélen na tfi hony, kazd4 plodina byla
péstovana ve vSech letech. Kazdy hon je rozdélen do tii systému organického hnojeni: A — bez
organického hnojeni, B — 30 t/ha hnoje k okopaniné¢, C — zapravena slama obilnin +
meziplodina. V ramci kazdého systému organického hnojeni je Sest urovni hnojeni dusikem
v minerdlnich hnojivech, v rozsahu 0 — 160 kg/ha N pro obilniny a 0 — 200 kg/ha N pro
okopaniny. Na obou stanovistich byl potvrzen pozitivni vliv organického a mineralniho hnojeni
na vynos hlavniho a vedlejsiho produktu.

Efekt organického hnojeni byl nejvétsi na mineraln€ nehnojenych variantdch. Se stoupajicimi
déavkami mineralniho hnojeni byl vliv organického hnojeni na vynos mensi. Mineralni dusikaté
hnojiva zvySovala vynos u vSech péstovanych druhti plodin, ale maximalni efektivni ddvka byla
odli$na jak mezi druhy plodin, tak i mezi stanovisti. Mineralni hnojeni N mélo pozitivni vliv na
vynos, ale negativni na kvalitu sklizené produkce. Vysoké davky mineralniho dusiku vyznamné
zvysuji riziko vyplaveni rezidualniho dusiku do spodnich vrstev piidy a nasledné do spodnich
vod. Optimalni kombinaci z hlediska kvality produkce a péce o piidu a zivotni prostiedi 1ze
tedy oznacit kombinaci organického hnojeni a nulové, nebo nizké ddvky mineralniho hnojeni.
Vyznamnym faktorem ovliviiujicim vynos produkce byl ro¢nik. V Ivanovicich se ukdzal jako
limitujici faktor nizky thrn srazek, v Lukavci teplota vzduchu. S ménicim se klimatem se méni
1 mapa urodnosti zemédélskych vyrobnich oblasti. Vyssi jistota srazek a Castéjsi vyskyt teplych
dnti zvyhodnuje stanici Lukavec pied pfilis teplou a suchou oblasti v Ivanovicich na Hané.

Klicova slova: dlouhodoby polni pokus, organické hnojeni, mineralni hnojeni, kvalita pady,
vynos a kvalita produkce

Dedikace: Vysledek vznikl za podpory Ministerstva zemédélstvi CR, institucionalni podpora
MZE-RO0418.
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USING VNIR-DRS AND MAGNETIC SUSCEPTIBILITY TO PREDICT
SOIL ORGANIC CARBON CONTENT

VYUZITI VNIR SPEKTROSKOPIE A MAGNETICKE
SUSCEPTIBILITY K PREDIKCI OBSAHU ORGANICKEHO UHLIKU

Ales Klement!, Ales Kapic¢ka?, Radka KodeSova!

! Department of Soil Science and Soil Protection, Faculty of Agrobiology, Food and Natural
Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague 6 -
Suchdol, Czech Republic,

2 Institute of Geophysics AS CR, v. v. i., Boc¢ni II/1401, 141 31 Prague 4, Czech Republic
tel.: +420224382757, e-mail: klement@af.czu.cz

Abstract

In this study we attempt to apply two techniques (reflective spectroscopy in the visible and near
infrared part of electromagnetic spectrum, VNIR DRS, and mass-specific magnetic
susceptibility, MS) to estimate oxidable organic carbon content (Cox). Tested soil type was
Haplic Chernozem. Samples were taken from the entire soil profile (depths of 0 to 130 cm),
which consisted of two layers: organic matter horizon and soil substrate (loess). In total, 59
samples were collected. The soil spectra curves (of air dry soil) were measured in the laboratory
using spectrometer FieldSpec®3 (400 — 2 500 nm). Partial least squares regression (PLSR) and
support vector machines (SVM) were used for modelling of the relationships between soil
spectra and measured oxidable organic carbon content. The magnetic susceptibility
measurements were carried out using Bartington MS2B for low and high frequency. Simple
regression was carried out to relate MS and Cox values.

The results showed that the best predictions of the oxidable organic carbon contents were
obtained using VNIR DRS and PLSR technique (R? = 0.92, RMSE = 0.08). Predictions using
SVM technique were less accurate (R? = 0.78, RMSE = 0.16). In the case of the magnetic
analysis, the strongest linear relationship was found between soil organic carbon and mass
specific magnetic susceptibility at high frequency (R*=0.91, RMSE = 0.12) in comparison to
that measure at low frequency (R? = 0.89, RMSE = 0.13). In general, the results confirmed that
the measurement of soil spectral characteristics and magnetic susceptibility measurements are
promising novel techniques for digital soil mapping and could be utilized for prediction of soil
degradation due to erosion processes.

Key words: Visible and near infrared diffuse reflectance spectroscopy (VNIR DRS), magnetic
susceptibility, soil organic carbon, partial least squares regression (PLSR), support vector
machine (SVM)

Dedication: The work was supported from European Regional Development Fund-Project
Centre for the investigation of synthesis and transformation of nutritional substances in the food
chain in interaction with potentially harmful substances of anthropogenic origin:
comprehensive assessment of soil contamination risks for the quality of agricultural products
(No. CZ.02.1.01/0.0/0.0/16_019/0000845)
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EVALUATION OF SELECTED PARAMETERS OF SOIL ORGANIC
MATTER IN AGRICULTURAL SOILS IN THE CZECH REPUBLIC

HODNOCENI VYBRANYCH PARAMETRU PUDNI ORGANICKE
HMOTY V ZEMEDELSKYCH PUDACH CR

Ivana Komprsova

Central Institute for Supervising and Testing in Agriculture, Brno, Hroznova 63/2, 656 06,
Czech Republic,ivana.komprsova@ukzuz.cz

Abstract
Agrochemical testing of agricultural soils is performed by the Central Institute for Supervising
and Testing in Agriculture in accordance with Act on fertilisers No. 156/1998 Coll. It regularly
assesses the status of available nutrients in soil, soil reaction and liming requirements.
Oxidizable carbon (Cox) is determined in selected 6 349 samples representing 43 900 hectars of
agricultural land since 2014. This parameter, that is considered as the primary organic matter,
is measured by NIR spectroscopy. The results are evaluated according to crop, main soil units
and climatic regions.
Key words: soil testing, soil organic matter, oxidizable carbon

Agrochemické zkouseni zemédélskych pid (AZZP) pravidelné zjistuje na 4216 tis. ha
zemédélské pady CR stav piistupnych Zivin v pidé, padni reakci a potiebu vapnéni. Ve
vybranych 6 349 vzorcich, které reprezentuji 43 900 ha zemédélské pidy se od roku 2014
stanovuje Cox. Vzorky na stanoveni Cox se vybiraji jednotlivé podle kédu BPEJ tak, aby ve
vybéru byly zastoupeny ptdy odlisSnych typt i druhti a pokud mozno i z riznych klimatickych
regiont. Ackoliv piidni organickd hmota tvoifi pouze 2-5 % z celkové hmotnosti pldy,
ovliviluje celou fadu pldnich vlastnosti (retenci vody, pevnost a tvorbu agregatd, pudni
strukturu, nachylnost k erozi, sorpéni schopnost, vyrovnani kolisani pH, zvySeni kationtové
vyménné kapacity).

Vzorky se odebiraji individualné na pidnich blocich zemédélskych podnikli konvencénim
zpiisobem po uhlopficce nebo v kruhu z horizontu 0-30 cm. Plochy pro odbér jsou lokalizovany
zemépisnym souradnicovym systémem jednotné trigonometrické sit¢ S-JTSK, coz umoznuje
provadét odbéry pidnich vzorkli opakované z identickych ploch [1].

Cox (oxidovatelny uhlik), ktery ptedstavuje primarni organickou hmotu v podobé¢ rozlozenych
i nerozlozenych kofend, kotfenového vlaSeni, exudatd, poskliziiovych zbytkl, odumftelych
mikroorganizmu, dodanych organickych hnojiv a dale humusovych kyseliny a fulvokyselin, je
méfen metodou NIR spektroskopie v blizké infradervené spektralni oblasti 4 000—10 000 cm™
tj. 1 000-2 500 nm s reflektancni detekci. Vyhodnoceni stanoveného parametru se provadi
matematickymi postupy z kalibraéniho modelu, méfeni probiha v pevném vzorku vysuSeném
na vzduchu, prosatém na 2 mm. Jedna se o postup podle mezinarodni evropské normy (EN ISO
17184), ktery umoznuje simultanni stanoveni vice parametrQi [2]. V rdmci statistického
zpracovani dat padni organické hmoty byla hlavni pozornost vénovana zptisobu zeméd¢élského
vyuziti piidy (kultura), hlavni ptidni jednotka dle BPEJ (HPJ) a klimaticky region dle BPEJ.
Ze zjisténych vysledkl vyplyva, ze median Cox se v celém souboru dat pohybuje v intervalu
1,53-2,17 %. Obsah Cox na orné pude, ktera je zastoupena 5 740 vzorky (tj. 90,4 % vzorki)
zastoupenim v CR (soubor 2840 vzork®l) vykazuji median 1,57 % Cox. Niz§i obsah Cox
charakterizuje mirn¢ teplé oblasti (1,4-1,58 %), v teplejSich klimatickych regionech naopak
stoupd a pohybuje se od 1,42 do 1,78 %.
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Graf 1: Median pidniho Cox (%) podle kultur v AZZP; smérodatna odchylka
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Graf 2: Median ptidniho Cox (%) podle hlavni ptidni jednotky v AZZP; smérodatna odchylka
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Graf 3: Median ptidniho Cox (%) podle klimatického regionu v AZZP; smérodatna odchylka
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VT: velmi teply, suchy, T 1: teply, suchy; T 2: teply, mirné suchy, T 3. teply, mirné vihky; MT 1: mirné teply, suchy; MT 2: mirné teply, mirné
vihky; MT3: mirné teply az teply; MT 4. mirné teply vihky; MCH: mirné chladny, vihky, CH: chladny

Nedestruktivni stanoveni kvality organické hmoty na rozsahlych souborech vzorkti kazdorocné
stanovovanych UKZUZ v ramci pravidelné kontroly trodnosti pudy (AZZP) rozsituje
informaci o stavu pudy ve sledovanych lokalitach. Z vysledkl screeningu, provadéného od roku
2014 vyplyvé, ze median obsahu organického uhliku na orné ptidé je 1,55 %. Toto zjisténi je
v souladu s klasifikacemi uvadénymi v literatute, kdy u ornych ptid s majoritnim zastoupenim
vzorkll se obsah pohybuje mezi 1-2 % Cox [3]. Na obsah plidni organické hmoty mé zasadni
vliv intenzita a zpisob hospodateni na pude¢, ale také lokalita, se kterou dale souvisi klimatické
a ostatni pudotvorné faktory.

Literatura:

Smatanpvé M. (2018): Jednotné pracovni postupy pro AZZP v Ceské republice v obdobi 2017 az 2022. Metodicky
pokyn UKZUZ ¢.9/SZV.
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oxidaci chromsirovou smési; postup ¢. 30980.2 Stanoveni obsahu Cox, Ciot, Niot @ glomalinu metodou NIRS.

Kubat J. a kol. (2008): Metodika hodnoceni mnozstvi a kvality pidni organické hmoty v ornych pudach, VURYV,
Praha 2008 ISBN: 978-80-87011-65-2.
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CHANGES OF CLAY MINERALS CONTENT AND COMPOSITION,
DEPENDING ON THE VARIANTS OF LONG-TERM EXPERIMENTS

,ZM]:ZNA OBSAHU A SLOZENi JILOVYCH MINERALfI o
V ZAVISLOSTI NA VARIANTACH DLOUHODOBYCH POKUSU

Magdaléna Koubova', Markéta Mayerova?
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2Vyzkumny tstav rostlinné vyroby, v.v.i., Drnovska 507, 16100 Praha 6,
tel.: 702 087 756, mayerova@vurv.cz

Abstrakt

Na osmi pokusnych lokalitach byla studovana mineralogie piidniho horizontu A (0-7 cm). Pro
studium mineralogie byly na kazdé¢ lokalité vybrany parcelky s co nejrozdilnéjSimi pokusy,
nejlépe 1) nehnojeno (kontrolni parcelka), 2) hnojeno hnojem + NPK. Na téchto parcelkach
byla mineralogie pid studovana na smésnych vzorcich pfedev§im pomoci RTG difrakéni
analyzy a nasledného modelovani RTG zaznamii pomoci programu Sybilla (Chevron). Ve
frakci jilu u vSech lokalit byly pozorovany zmény mezi nehnojenou a hnojenou variantou
pfedevsim v poméru mineralnich fazi. Ve vétsin€ frakci jilu nehnojenych variant byl pozorovan
pomérové niz8i obsah illitu (min. sk. slid s K" v mezivrstvi) a/nebo smi$ené vrstevnych
mineralll s dominantnim obsahem illitu (nad 85% I). Tento niz§i obsah illitu je na ukor vyssiho
obsahu smiSen¢ vrstevnych minerdlti bohatych smektitem, nebo vermikulitem s niz§im
nabojem (oba expandabilni s Ca’" nebo Mg?* v mezivrstvi). Tzn., zdroj K* pro rostliny
u nehnojenych variant pochazi vice z mineralnich fazi ptid nez u hnojenych variant.

Podle chemickych (silikdtovych) analyz se obsahy prvkli mezi nehnojenymi a hnojenymi
variantami témef nelisi, pouze v piipadé hnojeni NPK hnojivy i kompostem je zvySeny obsah
P>0s a v pfipadé hnojeni hnojem a kompostem je vySsi obsah C(tot). Je zajimavé, ze obsah K2O
je priblizné stejny i mezi variantami nehnojeno a hnojeno NPK.

Klicova slova: glomalin, jilovit¢é mineraly, smiSen¢ vrstevné mineradly, RTG difrakce,
dlouhodobé polni pokusy

Dedikace: ptispévek vznikl za finanéni podpory projektu MZe QK 1810186.
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Legenda: M - min. sk. slid (illit), K - kaolinit, Q - kremen, F - Zivce, mlm - smiSenévrstevné
mineraly, v popisu grafu: I - illit, S - smektit, S2g nebo S1g - smektit se dvemi nebo s jednou
molekulou ethylenglykolu v mezivrstvi vyjadiujici nizsi nebo vyssi naboj smektitu, HI. Occ. -
obsazeni hydroxidového mezivrstvi, N - primérnd hodnota koherentné difraktujicih doméen,
zjednodusené krystalinita, R (reichweite) - usporadanost (RI - usporadana struktura, RO -

neusporadana)

Graf 1: RTG difrak¢ni zaznamy vzorkd, méfenych s ADS clonou, vyseparované frakee jilu
(JF), sycené ethylenglykolem (Gl) z lokality Céslav. Vzorek varianty "bez hnojeni" nahote,

vzorek "hnlj + NPK" dole
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THE USE OF EPIC MODEL FOR SOIL ORGANIC MATTER
MODELING IN A LONG-TERM TRIAL WITH STRAW APPLICATION

MODELOVéNi VYVOJE PUDNI OI}GANICKE’ HMOTY ’
V DLOUHODOBEM POKUSE SE ZAORAVKOU SLAMY POMOCI
MODELU EPIC

Mikula§ Madaras', Juraj Balkovi¢?, Rastislav Skalsky?

Y Crop Research Institute, Prague, the Czech Republic
2 International Institute for Applied Systems Analysis,
Ecosystem Services & Management Program, Laxenburg, Austria

Abstract

Process-based cropping systems EPIC model can be used as a tool to searching for and valuate
possible strategies for SOC balance improvement. A local implementation of EPIC model was
run using data from a long-term field experiment located near the Trutnov town (430 m a.s.l.).
The Trutnov field experiment was running between 1965 and 2009. Its original aim was to
compare the effect of organic fertilization with either farmyard manure (FYM) or cereal straw
supplemented with mineral N (Straw N) on crop yields and soil fertility. FYM was applied
each 4" year at the rate of 30 t/ha. In the same years straw was applied after harvest of cereals.
Mineral N fertilizer was added at the rate of 1 kg N per 100 kg straw. Mean C inputs at the
FYM and StrawN plots were similar. In this study, we used data from non-fertilized treatment
(Nil+Nil), only mineral ferilization (NPK+Nil), only organic fertilization (Nil+FYM,
Nil+StrawN) and combination of mineral and organic fertilization (NPK+FYM,
NPK+StrawN).

The eight-year crop rotation consisted of cereals (50%), potato (25%), and a fodder crop
(clover; 25%). Conventional soil cultivation was maintained. At the experiment initiation, SOC
content was about 1.15% by weight. After 40 years, the SOC content was 1.03% (Nil+Nil),
1.14% (NPK+Nil), 1.17% (Nil+StrawN), 1.19% (NPK+StrawN), 1.17% (Nil+FYM), and
1.38% (NPK+FYM). The results show that FYM manuring cannot be fully replaced by mineral-
N-enhanced straw applications involving roughly equivalent doses of C inputs.

The EPIC modelling was performed in several steps. Sensitivity analysis (SA) was performed
with the aim to identify parameters with the largest influence on the model output variables —
crop yields and SOC. We used a variance-based global SA according to Sobol (1993). Sobol’s
total order sensitivity index (St) was used for parameter ranking. From 121 parameters covered
by SA, not more than 15 occurred to have a substantial influence on crop yields, and even fewer
on SOC. Uncertainty analysis (UA) was aimed at a determination of crop yields and SOC
predictions reliability in a way accounting for various sources of uncertainty in input parameter
values. It was based on a set of eighteen parameters whose St values for yield and SOC obtained
in the course of SA were the highest. 10,000 sets of input parameter values were randomly
generated. EPIC modelling was performed for each set and for both NPK+Nil and Nil+Nil
treatments. The modelling results were then pooled in order to obtain uncertainty ranges. Nearly
all of the measurements occurred to lie within the uncertainty range, indicating sufficient
plasticity of the model. Model calibration was performed using the data from the NPK+Nil
treatment. For each of the 10,000 model runs, the sum of normalized root-mean-square errors
pertaining to the difference between the predicted and reported crop yields (NRMSEyie1q) and
SOC contents (NRMSEs,) were calculated (NRMSE: = NRMSEyicia + NRMSEso). The
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parameter set of the lowest NRMSE run became a basis for the calibrated site model.
Subsequent model validation was performed using the measurements from the remaining
treatments: Nil+Nil, NPK+StrawN, and NPK+FYM. The model predictions of SOC
development in the Nil+Nil treatment were very accurate; however, the SOC difference
between FYM and straw was lower than observed. A qualitative difference between different
sources of organic matter cannot be specified as part of an EPIC model input.

We used validated EPIC model for predicting the potential SOC increase in the result of
changed crop rotation and soil cultivation intensity (Fig.). Clover appeared to have a positive
influence on SOC content, whereas wheat — negative. When grown in monoculture, fertilized
clover was associated with highest predicted SOC values within all simulations. We also
simulated 6-year crop rotation with 50% proportion of clover (3 years of clover - wheat - potato
- oats underseeded with clover). Final SOC contents were close to those resulting from original
crop rotation with NPK+FYM fertilization. The simulations also showed that SOC increase can
be expected after reducing tillage depth and an overall cultivation intensity. The predicted SOC
contents were negatively related to the number of soil cultivation operations. This is an
additional positive effect of clover insertion to crop sequence, because no soil cultivation is
applied for clover.

Predicted SOC contents under varying cropping sequences. Solid strips depict ranges that
depend on soil cultivation intensities - lower border represents conventional tillage and upper
border soil tillage minimization.
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Results from the field experiment combined with the EPIC predictions indicate that current
trends in agriculture make it difficult to substantially increase SOC in arable soils. Stabilization
of SOC contents at higher levels can be achieved under minimized soil cultivation.

Key words: soil organic carbon, crop rotation, modelling, EPIC model
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Abstrakt

Uvod a cil Ménici se podminky prosttedi v sou¢asnosti vnaseji znaénou neuréitost do variability
prostiedi v systému ptida — rostlina — atmosféra (Brazdil et al. 2015). Pocasi je vice proménlivé,
Castéji se vyskytuji pfirodni extrémy, tyto extrémy mohou byt v budoucnu vyraznéjsi i ve
vztahu k produktivité zemédélskych plodin a kvalité potravin (Zalud et al. 2017).

Cilem feSeni projektu SmartField v obdobi 2018-2022 bude vyvinout, validovat a verifikovat
automaticky systém sbéru a zpracovani teplotnich a vlhkostnich dat/parametri mikroklimatu
a pudy (komplexni senzor/multisenzorovou platformu pro detekci teploty a vlhkosti vzduchu
a soucasne¢ i teploty a vlhkosti ptidy v rtiznych trovnich/ hloubkach) pro podminky precizniho
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zemé&délstvi v CR (Zemédélstvi 4.0) na principu Internetu véci (IoT) pro efektivni a Setrné
obhospodarovani krajiny. Navrzenym feSenim je poskytnout efektivni pomér mezi praktickou
vyuzitelnosti kliCovych méfenych parametri mikroklimatu a cenovou naro¢nosti celého
systému tak, aby se zvysila jeho dostupnost pro Siroké spektrum uzivatell v oblasti zeméd¢lstvi
a lesnictvi.

Materidly a metody ReSeni projektu, spoéivajici ve vyvoji, validaci a verifikaci multisenzorové
platformy pro sbér dat bude probihat v riznych piidné klimatickych podminkach CR (Jevicko,
Olomouc, Praha) formou: (1) laboratornich experimenti - testovani ve sklenikovych
podminkach; (2) v dlouhodobych maloparcelovych pokusech VURV, v.v.i. a (3) v provoznich
pokusech na modelovém tzemi spole¢nosti AGROSPOL, a.d. Kninice.

Koncepce senzorového systému: senzorovy systém bude tvoien autonomnimi jednotkami pro
meéteni teploty, vlhkosti vzduchu a pidy rozmisténymi ve sledované oblasti. Naméfena data
z jednotek budou bezdratové prendsena do centralniho bodu a nasledné ukladédna do vzdalené
databaze. S pomoci vytvotenych softwarovych modulii bude mozné tato data statisticky
analyzovat a vizualizovat pro zvySeni efektivity hospodatfeni s pidou v ramci konceptu
Precizniho zemédélstvi.

Zaver Originalita a jedinecnost projektu spoc¢iva oproti stavajicim komplexnim a cenové
naroénym systémum pro monitoring povétrnostnich podminek a parametri pidy v konceptu
autonomnich méficich multisenzorovych jednotek s technicky minimalistickym provedenim,
které bude mit zasadni dopad na snizeni vyslednych nékladl na realizaci celého systému.
Vysledky projektu kromé piimého praktického piinosu v podobé zvySeni efektivity
hospodareni s ptidou, rovnéz umozni $irsi a rychlejsi osvojeni prace s modernimi technickymi
feSenimi naplitujicimi koncept precizniho zeméd¢€lstvi v cilové skupiné€ uzivatelt.

Klicova slova: multisenzorova platforma, teplota a vlhkost plidy, precizni zeméd¢lstvi
(Zemédélstvi 4.0), Internet véci (IoT), Ceska republika

Dedikace: Prispévek vznikl za podpory feseni NAZV MZE QK 1810010 ,,SMARTFIELD -
Automaticky systém sbéru a zpracovani teplotnich a vlhkostnich parametri mikroklimatu
a pudy pro podminky precizniho zemé&délstvi v CR na principu Internetu véci (IoT) a MZe
RO0418 VZ 07: Péstovani picnin na orné pudé a obhospodaiovani TTP pro udrzeni
biodiverzity, pidni Grodnosti, kvality a bezpecnosti krmiv".
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Abstrakt

Uvod a cil Pidni organicka hmota (SOM) hraje diileZitou roli v suchozemskych ekosystémech
a agroekosystémech. Zmény v zemédélském sektoru v Ceské republice za poslednich 25 let
m¢ély negativni dopad na obsah SOM a ptispély k postupné degradaci pidy. Cilem této studie
je vyhodnotit vliv dlouhodobé aplikace mineralnich hnojiv (NPK) a organickych hnojiv (hnij,
kejda) na zakladni chemické vlastnosti pidy (obsah organického uhlik, kvalita humusovych
latek, ptistupné ziviny a ptidni kyselost).

Materialy a metody Pidni vzorky byly odebirany na hnédozemi modalni v obdobi 2014-2016
v dlouhodobém polnim vyzivarském experimentu zaloZzeném v roce 1955 v Praze-Ruzyni
s prumérnou ro¢ni teplotou 8,5 © C a ro¢nimi srazkami 485 mm. Osevni postup: 45 % obilovin,
33 % okopanin a 22 % picnin. Charakteristikami pro hodnoceni kvality pidy byly: obsah
organického uhliku (Corg), obsah humusovych latek (HL), obsah huminovych kyselin (HK),
obsah fulvokyselin (FK), pomér HK/FK, stupeii humifikace (SH), barevny kvocient (Qu/s)
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pudni reakce a obsah pfistupnych Zivin. Ziskané vysledky byly zhodnoceny vicerozmérnymi
statistickymi metodami: prizkumovou analyzou vicerozmérnych dat, analyzou hlavnich
komponent (PCA), faktorovou analyzou (FA), analyzou shluki (CLU).

Vysledky a diskuse Analyza PCA, FA, CLU vyznamné vyliSila v hodnocenych parametrech dveé
kategorie variant hnojeni: (1) varianta s mineralnim hnojeni NPK (nizsi kvalita humusu) - vyssi
kyselost, nizsi obsah Corg @ HS, prevladani FK, vyssi SH, nizsi obsah dostupnych Zivin; (2)
varianty s mineralnimi a organickymi hnojivy (vyssi kvalita humusu - hnaj, kejda) - nizsi
kyselost, vyssi obsah Corg @ HL, pfevladani HK, stfedni SH, vysoky obsah dostupnych Zivin.
Vysledkem studie je syntéza poznatkii a praktickych doporuceni pro udrzitelné
obhospodarovani pudy s organickou hmotou v zeméd¢lské krajin€ ve vztahu k potravinovému
zabezpeceni (vynosy, kvalita potravin) azvySovani adaptacniho potencialu pidy na
ptedpokladané ucinky klimatické zmeény.

Zaver Dlouhodoba aplikace mineralnich hnojiv NPK bez vstupli organickych latek urychluje
mineralizaci humusu a degradaci kvality pidy se vSemi negativnimi duasledky, jako je
(vyluhovani dusikem, vyssi dostupnost toxickych prvki pro rostliny, pomala energie pro pidni
mikroorganismy apod.). Aplikaci organickych hnojiv (hnlj, kejda) mizeme dosahovat
dlouhodobé¢ stabilnich vynost pti zachovani kvality a zdravi pady (dlouhodobé udrzitelné
hospodateni se SOM). Rozsitené vysledky studie byly publikovany v ¢asopisu Journal of Soil
and Sedimets (Mensik et al. 2018).

Klicova slova: pudni organicka hmota; frakcionace humusovych latek; pH, ptistupné ziviny;
statkova a mineralni hnojiva; dlouhodobé polni pokusy; Ceska republika
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Abstrakt

Pouzivani omezeného zpracovani pudy pfinasi celou fadu pozitivnich aspekta, které se odrazeji ve
zlepSovani kvality pudy. Zlepsuji se predevsim nékteré fyzikalni vlastnosti piidy, zvlaste se omezuji
erozni vlivy, pozitivni vliv byl pozorovan na biologické vlastnosti piidy, zejména obsah organické
hmoty, mikrobidlni vlastnosti a v neposledni fad€ i snizeni emisi CO> z pudy.

Vliv riiznych technologii zpracovani ptidy je sledovan v dlouhodobém pokusu zalozeném v roce
1995 v Praze — Ruzyni. V pokusu jsou uplatiiovany jak konvencni zpracovani ptidy (orba do 22
cm), tak minimalizacni technologie (prokypfeni do 10 cm) a technologie bez zpracovani. Na pokusu
je od roku 2001 sledovan vyvoj jak nékterych fyzikalnich vlastnosti pdy, tak i obsah organického
uhliku a mikrobialni biomasy. Nov¢ jsou pak sledovany i emise CO; v letnim obdobi po piiprave
pady pro seti fepky ozimé a v ndsledném podzimnim obdobi.

Objemova hmotnost v obdobi 2001- 2017 ztstavala podobna u orebného zpracovani pudy v profilu
0-10 cm (cca 1,3 g/cm?), vyssi objemova hmotnost byla zaznamenina ve vétsich hloubkach
ptdniho profilu (v priméru 1,35-1,4 g/ cm?). Omezeni zpracovani pidy vedlo ke zvyseni objemové
hmotnosti, kde u minimalniho zpracovani ptidy byly hodnoty na podobné urovni jako u orby, ale
v priibéhu let zvySovaly ve vétsi hloubce ptidniho profilu (1,45 -1,55 g/ cm®). U pidy bez
zpracovani byly obecné zjistény vyssi hodnoty objemové hmotnosti, kde u svrchni vrstvy byly
zjistény hodnoty v priméru 1,45 g/ cm® a v hloubkach od 10 do 30 cm pak mezi 1,55-1,6 g/ cm®).
Obsah organického uhliku podobné jako hodnoty objemové hmotnosti byl zna¢né ovlivnén
hloubkou zpracovani pudy, kde nejnizsi hodnoty Corg byly zjistény u orebného zptisobu zpracovani
pidy, kde obsah organického uhliku byl ovlivnén vétsim prokysli¢enim, a tim

1 vy$$i mineralizaci organické hmoty. Soucasné byla u obsahu organického  zjiStény nejveEtsi
vyrovnanost ve sledovaném pudnim profilu (cca 1,25-1,3%). Vyrazna sekvestrace obsahu
organického uhliku pak byla pozorovana u minimalniho zpracovani pudy a nejvice pak u pidy bez
zpracovani, kde ve vrchni vrstvé pudy postupné stoupaly od 1,5 % do 1,65% a u pudy bez
zpracovani od 1,5% po 1,75%. Naopak v hlubsich vrstvach sledovan¢ho ptidniho profilu (10-30
cm) byl pozorovén tbytek organického uhliku.

Emise CO, byly sledovany po piipravé piady pro seti fepky ozimé, ke které dochdzi v naSich
podminkach v poloving srpna. V tomto obdobi je pocasi pro emise CO, z pudy nejrizikovéjsi,
protoze teplé pocasi a zvlaste, pokud piijdou srazky, je mohou vyznamné podpofit. Sledovani emisi
CO; prokéazalo, ze v priméru nejvyssi emise CO; byly zjistény po orbe, zvlasté pokud bylo teplé
uminimaliza¢ni technologie. Naopak vyssi emise, které za urcitych okolnosti mohou byt i na urovni
emisi u orebného systému, byly zjiStény u pidy bez zpracovani, u které jsou pravidelné zjistény
1nejvyssi vlhkosti ptidy. Pii pripravé setového liizka pak miize spole¢na kombinace vyssiho obsahu
organické hmoty, mikrobialnich aktivit zvysit emise CO> z pudy. Ptesto jsou emise CO, u pudy bez
zpracovani v priméru nizsi.

Omezeni zpracovani pudy vede ke zvySeni obsahu organického uhliku v piidé, a to zv1asté ve vrchni
vrstvé piidniho profilu. Soucasné je patrnd vyrazna stratifikace jak fyzikalnich, tak biologickych
vlastnosti ptidy. Letni orba k fepce vede ke zvySeni emisi CO,, zatimco minimalni technologie
zpracovani pudy a pida bez zpracovani emise CO; snizuji.

Dedikace: Vyzkum byl podporovan projektem MZe CR &. RO 0418.
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NEW TRENDS IN SOIL ORGANIC MATTER QUALITY ASSESSMENT

NOVE TRENDY V HODNOCENI KVALITY PUDNI ORGANICKE
HMOTY
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Microbiology and Plant Nutrition, Tel. +420 545 133 059, Email, pospisil @mendelu.cz

Abstract

Soil organic matter is the largest reservoir of organic carbon on the Earth. For this reason, the
carbon sequestration in soils is the important factor of greenhouse gases mitigation. Moreover,
it is a key factor of soil fertility and contributes to ecosystem stability. Chemical composition
and molecular structure of humic acids (HA), the main component of soil organic matter, is
supramolecular rather than macro polymeric. They consists of a variety of relatively small
compounds with self-assemble ability. The aim of this presentation is to compare structural
differences of HA isolated from different sources (soils, lignite, compost, and lignohumate).
For this purpose the standard IHSS (International Humic Substances Society) method for their
isolation was applied. Elemental composition given by H/C and O/C ratios can characterize
stability of HA molecule (Fig. 1). Higher values of H/C ratio indicates prevalence of aliphatic
groups in HA molecule, which is typical for Cambisols, Luvisols, compost, and lignohumate.
Lower H/C values are typical for more aromatic HA (e.g. Chernozem, lignite, and standard
Elliot). O/C ratio is indicating oxidation degree of HA. High oxidation degree is typical for
Cambisols, Luvisols, compost, and lignohumate. Low oxidation degree is typical for
Chernozems, lignite and standard Elliot (Fig. 1). Selected non-destructive spectral methods and
techniques for HA characterization will be also presented (SFS, FTIR, and EPR). Indexes
calculated from spectral measurements are considering as a very important indicators of HA
origin and quality.

Key words: soil organic matter, humic acids, elemental composition, spectroscopic techniques
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Fig. 1: Elemental composition of HA isolated from different sources
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EXPERIENCE WITH THE APPLICATION OF DIGESTATES AND OTHER
ORGANIC FERTILIZERS IN LONG -TERM FIELD EXPERIMENT
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Abstract

Field experiments were established 2011 at three testing stations of UKZUZ in Lipa (on sandy
loam soil), Jarométice n. Rokytnou and Hradec n. Svitavou (both sandy loam soil) which are
situated in vulnerable areas. Crops were grown in the order: silage maize, spring barley, winter
oilseed rape, winter wheat. Five treatments with different types of fertilizers were used:
1. Control (unfertilized); 2. Mineral N (Calcium ammonium nitrate); 3. Slurry;
4. Digestate L.; 5. Digestate II. (anaerobic, from agricultural biogas plant) and 6. Compost (4 x
repeated). Determining of the fertilizers doses was based on the consumption presumed total
nitrogen of harvest: 150 kg N ha™! to the maize and 120 kg N ha™! to the rape and wheat.
Digestate and slurry are in the category of quick-release nitrogen fertilizers, while the compost
is slow-release nitrogen fertilizer. For this reason, its application dose of N was doubled. The
effect of one-sided fertilization on wheat was evaluated. The crop rotation ware designed
deliberately and inappropriate. The quality of grain and unbalanced fertilizing of grain, flour,
dough, finally pastries had been evaluated.

Key words: digestate, slurry, compost, wheat, grain, flour, dough

V polnim pokusu se kazdoro¢né hnoji vyhradné organickymi hnojivy (varianty 3-6)
a mineralnim hnojenim (MH) ve form¢ v ledku amonného s vapencem (var. 2). Davky vSech
hnojiv byly navrzeny tak, aby pokryly zékladni potfebu dodaného dusiku, u pSenice 120
kg N.ha! ve dvou dé&lenych divkich na podzim na jafe. Dal§imi Zivinami ani jinymi
organickymi hnojivy se v pokusu nehnoji, slama se z pokusu odvazi a neni zaoravana. Pokus,
ktery ma zamérné navrzeny osevni postup bez zlepsujici plodiny modeluje redlnou situaci, ktera
muzZe v praxi nastat za obdobnych podminek.

Technologicka jakost pSeni¢ného zrna je sice geneticky pfedurena, presto je silné ovlivnéna
prubéhem pocasi, a pfedevsim agrotechnickymi opatienimi. Ty zahrnuji pravidelné organické
hnojeni a udrZzeni minimalné dobré zasoby pfistupnych Zivin a optimalni stfidani plodin. V roce
2018 byla péstovana na vSech pokusnych stanovistich pSenice odridy Dagmar s kvalitni
(kategorie A) pekarskou jakosti.

Kvalita zrna hodnocena objemovou hmotnosti souvisi s vytéznosti mouky ale také
s agrotechnikou a podminkami ro¢niku. Nejvyssi primérna objemova hmotnost tfi pokusnych
lokalit byla zjisténa po minerdlnim hnojeni 774 g.I' a digestatu I. 771 g.l!. Po hnojeni
kompostem nebyl dosazen normativ 760 g.I!. MnoZstvi hrubého proteinu neboli obsah
dusikatych latek je ale jednoznacné ovlivnén dusikatym hnojenim a urovni zasoby dalSich
piistupnych zivin v piid¢, neni tedy pouze genotypovou vlastnosti. Po organickych hnojivech
byl obsah N latek v rozmezi 8,57-9,09 %. Tedy méné nez 11,5 %, cozZ je limit pekarenské
psenice (CSN 461100). Vyslednou technologickou jakost potravinaiské psenice ovliviiuji
predev§im viskoelastické vlastnosti a obsah bilkovin, umoznujici kynuti. Po mineralnim
hnojeni bylo zjisténo v priméru 12,08 %, potvrdila se tak negativni korelace s obsahem Skrobu
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(68,8 %). Vysledné primérné hodnoty Zelenyho sedimentaéniho testu pozitivné koreluji
s obsahem hrubych bilkovin a objemem peciva. Oba digestaty a kejda dosahly polovicni
hodnoty (21-23ml) ve srovnani s mineraln¢ hnojenou (2) variantou (40 ml). Z hodnot Zelnyho
sedimentacniho testu vyplyva, Ze pouze mineralné hnojena varianta splnila normou stanovenou
hranici (> 30 ml) pro potravinatfskou psenici.

Tab. 1. Vliv hnojeni na jakostni ukazatele zrna

Primérné hodnoty jakostnich ukazatel(l zrna a smérodatné odchylky (n=12)

Varianty Objemova Obsah N Obsah Sedimentacni]
hnojeni hmotnost s.d. latek s.d. gkrobu s.d. test s.d.

(8.I") (%) (%) (ml)

1.Kontrola 761 11,8 8,43 0,49 72,3 0,49 16 3,04
2.MH 774 10,8 12,08 0,47 68,8 0,47 40 2,38
3.Kejda 767 8,1 8,96 0,41 72,1 0,41 22 2,78
4.Digestat |. 771 8,8 9,09 0,37 72,0 0,37 23 2,18
5.Digestat Il. 768 12,1 8,99 0,48 72,1 0,48 23 2,63
6.Kompost 757 17,8 8,57 0,53 72,5 0,53 19 2,50

Cislo poklesu charakterizuje poskozené zasobni latky endospermu p$eniéného zrna, tento znak
je jednou z hlavnich odridovych vlastnosti, je ovlivnén pritbéhem pocasi v dobé dozravani
a sklizné. Norma urcuje hodnotu minimalné 220 s, pekroc¢ena byla pouze u mineralné hnojené
varianty (2), ostatni hnojeni nevyhovélo a tésto z téchto variant (3-6) bylo lepkavé, mazlavé
a tudiz obtizn€¢ zpracovatelné. Vaznost mouky je nejdilezitéjSim kritériem z pekaiského
hlediska, posuzuje vytéznost a stabilitu tésta (Prugar et al. 2008) Jak jiz vysSe uvedené vysledky
pekatského testu (RMT) je hodnota objemové vytéznosti peciva, jejiz vysledky predurcuji
pekarenské zpracovani mouky. RMT je charakteristicky intenzivnim hnétenim, kratkou dobou
odlezeni tésta a strojnim zpracovanim na housky. Vysledky objemové vytéznosti kladné
koreluji s vysledky sedimenta¢niho testu. Nejvyssi objem pecéiva 473 ml.100 g' mouky byl
dosazen opé€t po minerdlnim hnojeni, organicka hnojiva vykazala ptiblizn€ o 24 % mensi objem.

Tab. II: Vliv hnojeni na jakostni ukazatele mouky a peciva

Varianty _ Priimérné hodnoty jakostnich ukazatelll a smérodatné odchylky
hnojeni Cislo poklesu (s) od. Vaznost mouky (%) od. Obje_zlm peciva (ml.100 od.
(n=12) (n=12) gt mouky) (n=3)

1.Kontrola 184 28,03 49,90 0,95 335 11,8
2.MH 248 22,38 56,63 2,55 473 10,8
3.Kejda 197 20,61 51,40 0,20 360 8,1
4.Digestat I. 203 17,75 52,13 0,35 361 8,8
5.Digestat Il. 195 16,45 52,03 1,21 366 12,1
6.Kompost 180 17,53 50,40 1,14 358 17,8

Vyznam organickych hnojiv a digestaty nevyjimaje je neoddiskutovatelny z hlediska udrzeni
pudni trodnosti, resp. biologické Cinnosti pudy i1 pozitivniho vlivu na padni strukturu
a pfijatelné vynosy. Jejich pouzivani v§ak musi byt doplnéno dalSimi tradicnimi postupy jako
je zaoravka jinych snadno rozlozitelnych organickych latek. Nezbytné je 1 doplné-
ni chybéjicich zakladnich Zivin. Pokud nebudou tyto predpoklady splnény, existuje nebezpeéni
poklesu urodnosti pudy, ale také jako v nasem piipad¢ nizka technologicka jakost produkce.

Literatura:
CSN 461100: Obiloviny potravinaiské — Cast 2 PSenice potravinai'ska
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Abstract

Soil aggregate stability (SAS) belongs among the most important parameters determining the
quality of soil. SAS has direct relationship to rainfall infiltration into the soil and the resistance
of soil to slake (Barthés and Roose 2002). Influence of crop rotation and fertilisation are often
mentioned to enhance SAS and soil quality (Stehlikova et al. 2016, Naveed et al. 2014). The
aim of this work is evaluate the relation between SAS, hydrophysical properties of soil and
infiltration rate in a long-term experiment at three experimental stations of Crop Research
Institute in the Czech Republic.

Stability of soil aggregates (SAS), hydrophysical soil properties and rate of infiltration were
investigated in the long-term trial established in 1956 at sites Ivanovice (altitude 225 m, mean
temperature 9,2 °C, rainfall 548 mm, silty loam chernozem), Caslav (altitude 263 m, mean
temperature 8,9 °C, rainfall 555 mm, silty loam phaeozem) and Lukavec (altitude 610 m, mean
temperature 7,3 °C, rainfall 683 mm, sandy loam-loam cambisol). The soil was cultivated by
conventional tillage up to 20-25 cm depth. Variants with different fertilisation (without
fertilisation, fertilisation with manure, fertilisation with manure and mineral fertilisation) were
evaluated. The depth for soil sampling was 7 cm. Samples were collected in autumn 2016 and
2017. SAS was analysed according to Kandeler (1996). The infiltration was performed by
method of ponded infiltration (Reynolds and Elrick 1990, Bagarello et al. 2004, Bagarello et al.
2006) in summer 2018.

Significant impact of fertilisation on SAS was found. The lowest SAS was at plots with manure
and mineral fertilisation (19.8%) compared with plots without fertilisation (23.1%) and plots
with manure fertilisation (22.2%).

Significant differences were recorded in infiltration rate. Two-times higher infiltration was
observed at fertilised plots (45 mm hour "') compared to unfertilised plots (24 mm hour ).
However the range of infiltration rates was wide (43-71 mm hour ) at plots fertilized by
manure.

Hydrophysical soil properties were more favourable at fertilised plots (total porosity 48.6%)
than unfertilized plots (47.3%). The lowest soil porosity (46.2%) and the highest bulk density
(1.4 g cm™) were recorded at Céslav, which corresponded with the lowest SAS (14.8 %).
Although locality Céslav and Ivanovice had the same soil texture, SAS (21.3%) and soil
porosity (50.2%) were higher at Ivanovice.

Key words: fertilisation, soil quality, SAS, infiltration

Dedication: This study was supported by the Ministry of Agriculture of the Czech Republic
MZe QK1810186.
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Abstrakt
V uplynulych 20 letech je v Ceské republice patrnd zména klimatu, kterd se projevuje

oteplovanim a cetnéjSimi vyskyty extrémnich pfirodnich jevl. Je nutné témto extrémim
prizplisobit zeméde€lskou praxi. Vedle moznosti monitoringu vlivu novych agrotechnickych
opatfeni v polnich pokusech nebo realnych provozech existuje také fada pocitacovych modelt,
které jsou schopny agrotechnické zésahy a vliv klimatu vérohodné simulovat. Pomoci téchto
modelta 1ze predikovat vynosy plodin a fadu piidnich a dalSich environmentalnich parametri
jak pro riizné klimatické scénare, tak 1 pro odliSny management na pozemku nebo variabilni
hnojeni. Sestaveni relevantnich modelt, vhodné popisujicich realitu, piedpokladéd jejich
predchozi kalibraci a validaci pro specifické podminky riznych ptidné-klimatickych oblasti.
K casto pouzivanym biodynamickym modelim ve svété patii model EPIC (Environmental
Policy Integrated Climate), vyvijeny od 80. let ve Spojenych statech americkych (Williams et
al. 2015). Cilem kalibrace a validace modelu je dosdhnout co nejvyssi piesnosti u vice vystupii
modelu soucasné a generalizovat vstupni parametry.

Model EPIC operuje se vstupy dat o pocasi (denni maximalni a minimalni teplota, denni srazky
a radiace, aj.), s planem praci na pozemku (seti, hnojeni, zpracovani ptidy, orba), s osevnimi
postupy, typy a davkou hnojeni, typy zemédélskych stroji (hloubka zpracovani ptdy, rozte¢
radkt, intenzita miseni pidy, drsnost povrchu), vlastnostmi ptidy (zrnitost, objemova hmotnost
pudy, obsah organického uhliku, kationtova vyménna kapacita, aj.) a vlastnostmi stanovisté
(obsah COz a dusiku v atmosféte, sklon, nadmoiskd vyska,aj.). Tyto vstupy jsou v modelu
zpracovavany sadou rovnic a nastavenim fidicich parametri. Vystupy modelu EPIC jsou
vynosy hlavniho a vedlej$iho produktu péstované plodiny, obsah piidniho uhliku, objemova
hmotnost pady, drsnost povrchu pudy, obsah vody v pidé, perkolace a odtok vody,
evapotranspirace, evaporace, eroze pudy, odtok zivin aj.

Nejvhodnéjsi data pro sestaveni a oveieni spravné fungujicich modelti predstavuji dlouhodobé
polni pokusy, z nichZ jsou pro kazdy rok dostupna realnd vystupni data pocasi, osevniho
postupu a praci na pozemku. Na datech vynosi hlavniho a vedlejSiho produktu a obsahu
organického uhliku z rtiznych variant z dlouhodobych pokust, trvajici i 60 let, je ovéfovano
chovéani modelu EPIC. Na zéklad¢ sensitivni analyzy je poté vyhodnocen vyznam jednotlivych
vstupnich a fidicich parametri modelu. Vysledkem je nalezeni takové sady parametrt, které
jsou rozhodujici pro spravné fungovani modelu ve variabilnich podminkéach.
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Za variabilni lokality byly vybrany 4 dlouhodobé pokusy s rozdilnym klimatem. Na datech
z lokalit Trutnov (50°34'N, 15°53'E, 427 m n.m., primérné ro¢ni teplota 7.5 °C, ro¢ni srazky
750 mm, piscito-hlinitd kambizem modalni); Hnévceves (50°19'N, 15°43'E, 275 m n.m.,
prumérna rocni teplota 8.1 °C, ro¢ni srazky 600 mm, jilovito-hlinita hnédozem luvicka); Praha-
Ruzyné (50°5'N, 14°18'E, 360 m n.m., primérna rocni teplota 7.9 °C, ro¢ni srazky 472 mm,
jilovito-hlinita hnédozem modalni a Uhersky Ostroh (48°59'N, 17°25'E, 196 m n.m., primérna
rocni teplota 9.1 °C, ro¢ni srazky 521 mm, hlinitd kambizem modalni) je model EPIC
v soucasnosti ovéfovan.

Klicova slova: klimatickd zména, uhlik, vynos, hospodateni, extrém, hnojeni
Dedikace: Tento ptispévek byl podpoten instituciondrni podporou MZe-RO 0418.
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SOIL QUALITY CHANGES IN LONG-TERM FIELD TRIALS
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ZMENY PUDNI KVALITY V DLOUHODOBYCH POKUSECH
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Abstrakt

Orné pidy na uzemi CR jsou &asto nespravnym hospodafenim negativné ovlivnény, jejich
kvalita se zhorSuje. Intenzivni obhospodafovani spojené s opakovanym péstovanim
monokultur, nadmérnym pouzivanim mineralnich hnojiv a pesticidi vede k poklesu obsahu
organické hmoty (POH) a zvySené utuzenosti pud. Dulezitym parametrem piidni kvality je
pudni struktura. Zaklad ptdni struktury tvoti agregaty, vznikajici slepovanim bakterii a jilovych
castecek s houbovymi vldkny, hrubS§imi minerdlnimi ¢asticemi, kofeny a nerozlozenymi zbytky
rostlin. Stabilita a architektura agregatii zlepSuji ptdni podrovitost a zvySuje zastoupeni
kapilarnich pért, v nichz zlstava voda dostupna pro rostliny.

Cilem vyzkumu bylo porovnani zmén stability piidnich agregatt a POH ve tfech dlouhodobych
polnich experimentech, které se lis§i v experimentadlnim provedeni, ale zahrnuji srovnatelné
hnojeni. Pro hodnoceni byly vybrany tii sousedici polni pokusy zaloZzené na Cernozemi
v Ivanovicich na Hané: pokus s monokulturou obilovin (Monokultury) a pokusy s tii (IOSDV)
a osmiletym (VOP) stfidanim plodin. Pokusy byly zalozeny v letech 1956-1983 s raznymi
plodinami a osevnimi postupy a srovnatelnymi systémy hnojeni: kontrola bez hnojeni; NPK;
hnaj; NPK + hntij; N + hnilj; zaordvka slamy a meziplodina; NPK + zaoravka slamy
a meziplodina. Po sklizni plodin byly v podzimnim obdobi odebirdany vzorky pidy pro
laboratorni analyzy. Ve vzorcich piid bylo stanoveno pH, obsah celkového organického C a N
a obsah horkou vodou extrahovatelného C (HWC). Soucasné¢ byla hodnocena stabilita pidnich
agregatli (SAS) ve frakci 1-2 mm. Pomoci FTIR spektroskopie byly sledovany alifatické
(labilni) a aromatické (stabilnéjsi) slozky pidni organické hmoty.

Pfi hodnoceni stability pudnich agregatli byly zjistény statisticky vyznamné rozdily mezi
stanovena v pudach s monokulturnim péstovanim obilninn, zatimco nejvyssi hodnoty SAS byly
pozorovany v pokusu, kde byla péstovana cukrova fepa v kombinaci s obilninami. Rozdily
mezi jednotlivymi systémy hnojeni byly znatelné, vysledky ukazuji na negativni vliv
mineralniho NPK hnojeni na stabilitu plidnich agregath. Statisticky vyznamné rozdily mezi
aplikaci minerdlniho NPK a zaoravkou slamy s piidavkem NPK byly pozorovany
v monokulturnim pokusu. Ve vSech pokusech byl zaznamenan statisticky vyznamny pozitivni
vliv organického a kombinovaného hnojeni na obsah celkového organického C a N i labilniho
horkou vodou rozpustného C. Alifatické, labilni slozky POH byly ve vSech experimentech
hnojenych organickymi hnojivy vyssi ve srovnani s kontrolnimi plochami. Naopak obsah
stabilnich aromatickych slozek POH se mezi variantami pfili§ nelisil, i kdyz v nehnojenych
variantach a pifi hnojeni mineralnimi NPK byl ¢asto vyssi. Tyto vysledky naznacuji rozdily ve
stupni rozkladu piidni organické hmoty v zavislosti na rizném hnojeni. Hnllj dodavé do pady
vetsi mnozstvi organické hmoty, kterd se postupné preméiuje na stabilnéjsi slozky.
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Vodostalost piidnich agregatii v zavislosti od hnojeni ve trech pokusech na cernozemni piide v
Ivanovicich na Hané
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Pii statistickém hodnoceni vysledkl byla prokézana zavislost mezi SAS a pH reakci pldy.
Zavislost mezi SAS a obsahem organického C nebyla prokdzana. Také nebyla potvrzena
zavislost mezi SAS a celkovym obsahem dusiku. Labilni HWC pozitivné koreloval s celkovym
obsahem organického C 1 N a alifatickymi slozkami POH. Vyznamna pozitivni korelace mezi
HWC a alifatickymi slozkami POH ukazuje povahu této frakce, kterd je navic potvrzena
negativni korelaci mezi HWC a aromatickymi komponenty POH. HWC ptedstavuje labilni
(aktivni) ¢ast POH, ktera vykazuje vysokou miru obratu.

Analyza vodostalosti padnich agregatl je pro svou jednoduchost vhodna pro pro zjistovani
pudni kvality. Po ur¢itém metodickém ptizpiisobeni by mohla byt vyuZzitelnd i samotnymi
zeméd¢€lci pro operativni stanoveni kvality padni struktury.

Klicova slova: pudni organickd kmota, dlouhodobé pokusy, agregaty, ptidni struktura, uhlik

Dedikace: Vysledek vznikl za podpory Ministerstva zeméd¢lstvi, institucionalni podpora MZE-
RO0418 a za podpory projektu LH12211.
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DYNAMIKA PUDNIHO UHLIKU
V DLOUHODOBEM UHOROVEM POKUSU

Tomas Simon
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Abstrakt

U ornych ptd zavisi mnozstvi a slozeni piidni organické hmoty (POH) na vstupech organické
hmoty z organickych hnojiv a rostlinnych zbytki. Mnoho vlivi hospodafeni na pidu se
projevuje pouze v dlouhodobych polnich pokusech. Maloparcelkovy polni pokus, zalozeny
v roce 1958 jako Cerny uhor, je dobrym zdrojem experimentdlnich dat pro popis dynamiky
organického C v pad¢ v pribéhu Casu. Pokus se sklada se ze sedmi variant: I. kontrola bez
hnojeni; 1. kompost (80 t/ha); III. 2 x kompost (160 t/ha); IV. NPK - ekvivalentni davky zivin
jako u kompostu, V. 2 x NPK - ekvivalentni davky jako u varianty 2 x kompost, VI. redukované
zpracovani pudy a VII. konvencni zpracovani plidy (ob¢ varianty bez hnojeni). V roce 1989
bylo ukonceno pravidelné hnojeni a zpracovani pidy a od té doby byly do roku 2009 pouze
mechanicky odstraiovany plevely. V soucasné dobé¢ je pokus zatravnén a ponechan jako zeleny
uhor. Archivované ptidni vzorky byly pouzity pro sledovani celkovych obsahti organického C,
kvalita POH byla stanovena ve formé horkou vodou extrahovatelného C (HWC), C mikrobialni
biomasy a specifickych (alifatickych a aromatickych) funkénich skupin POH odvozenych
z FTIR spekter. Casové trendy od zaloZeni pokusu ukazuji, Ze obsah organického C u kontrolni
a NPK varianty po zalozeni pokusu mirn¢ klesal a potom ziistal dlouho konstantni. Organicky
hnojené varianty vykazaly v obsahu organického C dvé faze béhem hnojeni: akumulaéni
a rovnovaznou. Nasledovala faze poklesu po ukonceni hnojeni v roce 1989 a mirny vzrist po
preméné na zeleny tthor v roce 2010. Po ukonceni hnojeni se labilni HWC postupné snizoval
10 let a pozdéji dosahl pomérné rovnovaznou fazi. Naopak mikrobialni biomasa ve stejném
obdobi rostla a potom dosdhla rovnovazné faze. Obnova rostlinné vegetace roce 2009 zacala
dodavat organické latky do pliidy ve formé zbytki rostlin ve vSech variantach pokusu, coz se
projevilo postupnym zvySovanim obsahu labilni frakce pidniho C v nasledujicich letech.
Nicméné rozdily mezi pivodné organicky hnojenymi a organicky nehnojenymi variantami stale
pretrvavaji. Ukonceni hnojeni mé¢lo za nésledek pokles alifatickych labilnich slozek POH
a naopak posileni stabiln¢jSich aromatickych slozek POH v nasledujicich letech. Zatravnéni
¢erného thoru v roce 2009 a s tim spojeny vstup organické hmoty do piidy zplisobilo zmény ve
slozeni POH v pftistich deviti letech. Na parcelkach, které byly dfive hnojeny kompostem, doslo
k opétovnému posileni labilni ¢asti POH. Aktivita dehydrogenazy, arylsulfatdzy, ureazy,
invertazy a aktivita nitrogendzy byly pouzity pro charakterizaci vlivu hnojeni na ptdni
mikroorganismy a jejich enzymatické aktivity. Nadmérné, dlouhodobé pouzivané hnojeni
mineralnimi hnojivy vyznamné snizilo biologickou aktivitu ptidy ve srovnani s nehnojenou
kontrolou i ostatnimi variantami pokusu a podstatné snizilo i pH pady. Vliv riznych zpisobu
hnojeni pretrvava dodnes.

Klic¢ova slova: dlouhodoby tthorovy pokus, organické a mineralni hnojeni, ptidni organicka
hmota, enzymové aktivity

Dedikace: Vysledek vznikl za podpory Ministerstva zemédé€lstvi, institucionalni podpora
MZE-RO0418.
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SOIL PROPERTIES CHANGES BASED ON SOIL ACTIVATORS
APPLICATION

ZMENY PUDNICH VLASTNOSTI POMOCI APLIKACE PUDNICH
AKTIVATORU

Ivana Sindelkova, Barbora Badalikova

Agricultural research, Ltd., Zahradni 1, 664 41 Troubsko, Czech Republic
tel.: 547138822, e-mail: sindelkova@vupt.cz

Abstract

During 2017 - 2018 we observed the established experiment where the influence of soil support
substances - bio stimulants, products with a specific ratio of organic, mineral substances and
trace elements for the soil environment. The experiment was established in area of the village
Litobratrice. The experimental field was used for production of farming company usual crop.
Experimental site is located in 210 m above sea level and is classified as the warmest T4 climate
zone. Average annual precipitation is about 461 mm (only 252.3 mm are precipitations
occurring during the growing season). The average annual temperature is 9-10 °C. Soil
conditions: Modal chernozem on loess, medium heavy, and loamy to clay-loamy. The depth of
topsoil layer is around 0.3 m. Observations were carried out in three variants according to
application of bio stimulants: Variant 1 — Control, no bio stimulant; Variant 2 — Bio stimulant
—soil vital function activator, dosage 150 kg.ha™!, applied in autumn; Variant 3 — Bio stimulant
— stimulator of rhizosphere biological activity; dosage 150 kg.ha™!, applied in autumn.

The following soil parameters were measured: soil structure, actual content of water and air,
reduced bulk density, porosity, maximum capillary capacity, minimum air-holding capacity,
and penetrometric resistance of soil. Intact soil samples were realized by means of Kopecky
cylinders. Soil samples were taken in five replications from two different depths, 0-0.20; 0.20-
0.40 m. Soil structure was determined by method of dry aggregation from two different depths
0-0.20; 0-0.40 m. The obtained results show that application of soil bio stimulants has positive
impact on the soil physical properties. The bulk density of the soil was 1.51 g.cm™ on the control
and 1.29 g.cm™ on variant 2 and 1.35 g.cm™ on variant 3.

The obtained results showed a significant increase in soil organic carbon (Corg) variant 2 - 1.58
%, variant 3 - 1.39 % compared to control 1.30 % in the observed years.

With the growing ability of the root crop system, the organic soil component that is associated
with Corg increases, as well as the release of available nutrients into the soil solution. Bio
stimulants application into the soil results in reduced compaction, increased porosity as well as
the soil structure has improved. Better results were obtained by application soil bio stimulants.
Bio stimulants containing soil biology support were more effective, porosity increased and soil
structure improved. The yields were higher with this product compared to control.

Key words: organic matter, humus, soil structure, soil activators - bio stimulants

Dedication: These results were obtained supported by the Ministry of Agriculture of the Czech
Republic, institutional support MZE-RO1718.
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Uvodni slovo Ing. Jiban Kumar, Ph.D., feditel VURV, v.v.i.
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Michaela Smatanova
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Posterova sekce

Barbora Badalikov3, Jaroslava Novotna
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