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Symposium program
13-14 February, 2019

Institute of Agrophysics, Polish Academy of Sciences

4 Doswiadczalna str., 20-290 Lublin, POLAND

13th of February 2019

18.00 Get-together meeting - Institute of Agrophysics, Polish Academy of Sciences, 4
Doswiadczalna str., 20-290 Lublin, POLAND

14th of February 2019

9.00-9.10 Opening of the Symposium
9.10-11.00 Presentations Session I,
Charmen: Rimantas VAISVALAVICIUS, Tomasz ZALESKI

9.10 Andras MAKO, Gyongyi BARNA, Zsofia BAKACSI, Kalman RAJKAIL Soil
structure and its role in the development of pedotransfer functions

9.40 Beata HOUSKOVA, Jarmila MAKOVNIKOVA, Rastislav BUSO, Roman
HASANA, Jan SLINSKY. The use of fertilisers and different cultivation
technologies in agriculture and their influence on soil properties

9.55 Miroslav_FER, Radka KODESOVA, Antonin NIKODEM, Ales KLEMENT.
Simulation of pharmaceuticals transport in soil columns

10.10 Marzena RACHWAL, Tadeusz MAGIERA, Marcin SZUSZKIEWICZ, Malgorzata
WAWER. The effect of long-term deposition of dust from steel plant on magnetic
properties and chemical pollution of soil and groundwater on protected areas
Nature 2000

10.25 Jonas VOLUNGEVICIUS, Mykola KOCHIIERU, Virginijus FEIZA, Inga
LIAUDANSKIENE, Rimantas VAISVALAVICIUS, Kristina AMALEVICIUTE-
VOLUNGE, Alvyra SLEPETIENE, Grazina SKRIDLAITE, Gailé ZALUDIENE.
Some aspects of SEM application in the research of soil weathering and clay
mineral formation

10.40 TDR presentation

11.00 — 11.30 Coffee break and Poster session
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11.30-13.10

11.30

11.45

12.00

12.15

12.30

12.40

12.55

Presentations Session I,

Charmen: Beata HOUSKOVA, Radka KODESOVA

Mykola KOCHIIERU, Krzysztof LAMORSKI, Virginijus FEIZA, Dalia FEIZIENE,
Jonas VOLUNGEVICIUS. The effect of macropore network on plant root length
in retisol of western Lithuania

Tomasz _STANCZYK., Amanda KOSMOWSKA, Anna BARYLA, Ewa
PAPIEROWSKA. Assessment of soil surface relief evolution in laboratory
experiment under simulated rainfall

Rafal MAZUR, Magdalena RYZAK, Michat BECZEK, Agata SOCHAN, Andrzej
BIEGANOWSKI. Analysis of the ways of using glass beads as a soil model
material in splash research

Agnieszka JOZEFOWSKA, Magdalena RYZAK, Justyna SOKOLOWSKA, Karolina
WOZNICA, Romualda BEJGER, Barttomiej KAJDAS, Tomasz ZALESKI, Andrzej
BIEGANOWSKI. Structure formation in soils with differing textures: the role of
varied organic additives and earthworms - laboratory experiment

Virmantas POVILAITIS, Sigitas LAZAUSKAS, Sariinas ANTANAITIS, Renaldas
ZYDELIS. Cereal crop productivity in long term field experiment under changing
climate

Jarostaw KNAGA, Tomasz ZALESKI, Stanistaw BOGDAL. The analyses of the
temperatures fluctuations in the strawberries cultivated in growing gutter in low
tunnel system

Piotr BARTMINSKI, Marcin STEUCH. Verification of the extent of organic soils
on the basis of remote sensing data

13.10 Summary and closing

13.20 Lunch and visiting laboratory

11.00 - 11.30

Poster session

List of posters:

1. Guillaume DEBAENE, Jacek NIEDZWIECKI. Mapping soil stability with an on-the-go

sensor

2. Magdalena DEBICKA. Mobility of soil colloids depending on some basic physical-
chemical and chemical properties of soil
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3. Edyta HEWELKE, Lidia OKTABA, Dariusz GOZDOWSKI, Marek KONDRAS, Ewa Beata
GORSKA, Izabella OLEINICZAK. Temporal fluctuations of soil water repellency in the
pine forest Peucedano—Pinetum affected by the surface fire

4. Jarostaw KASZUBKIEWICZ, Przemystaw WOZNICZKA, Krzysztof PAPUGA, Dorota
KAWALKO. Device for measuring of the soil granulometric composition with an
integrated mixer with sample changer

5. Ales KLEMENT, Miroslav FER, Antonin NIKODEM, Radka KODESOVA, Pavlii LENKA.
The impact of different mulching materials on soil water contents

6. Radka KODESOVA, Ales KLEMENT, Oksana GOLOVKO, Miroslav FER, Olga KOBA,
Martin KOCAREK, Antonin NIKODEM, Roman GRABIC. Uptake of pharmaceuticals
from sewage sludge amended soils by spinach

7. Adam KUBACZYNSKI, Malgorzata BRZEZINSKA, Anna WALKIEWICZ, Cezary
POLAKOWSKI, Andrzej BIEGANOWSKI, Bogustaw USOWICZ. The effect of biochar
addition to the soil (Haplic Luvisol) on Water Holding Capacity

8. Inga LIAUDANSKIENE, Aleksandras VELYKIS, Antanas SATKUS, Tomas ZUKAITIS.
The effect of reduced tillage on soil organic carbon in clay loam soil in Lithuania

9. Antonin NIKODEM, Radka KODESOVA, Miroslav FER, Ale§ KLEMENT. Temporal
changes of soil hydraulic properties in soil columns with green pea plants

10. Lidia OKTABA, Marek KONDRAS, Edyta HEWELKE. Bulk density of soils after a fire
in the Kampinos National Park

11. Ewa PAPIEROWSKA, Jan SZATYLOWICZ, Tomasz GNATOWSKI, Tomasz
STANCZYK, Mateusz PORTKA. Impact of soil pollution by petroleum substance on soil
water evaporation

12. Vaida STEPONAVICIENE, Vaclovas BOGUZAS, Ausra SINKEVICIENE, Lina
SKINULIENE, Alfredas SINKEVICIUS. Long-term impact of reduced intensity tillage
systems, straw and green manure combinations on soil physical properties

13. Oskar TYLMAN. Changes in the basic properties of selected organic soils after 10 years
of impact of the dewatering barrier around open pit mine Tomislawice

14. Rimantas VAISVALAVICIUS, Romuté MIKUCIONIENE, Juraté ALEINIKOVIENE, Vita
SMALSTIENE. Water stability of soil aggregates under the different fertilization
systems
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A.P. Instruments - firma z wieloletnig tradycja i ponad

czterystoma instalacjami w Polsce. Dla §rodowiska badaczy gleb i & I-jI:I 1
geo_logiioferujemy A P. INSTRUMENTS
m. In.:

Wielkos¢ i ksztalt czastek

Mastersizer 3000 - lider w dziedzinie dyfrakcji laserowej. Technika ta, dzigki swojej niezawodnosci
1 zautomatyzowaniu pomiaréw, oferuje blyskawiczne analizy wielko$ci czastek w ekstremalnie
szerokim zakresie. Metoda dyfrakcji laserowej stanowi doskonalg alternatyw¢ dla zmudnych i
ucigzliwych pomiaro6w metoda sedymentacyjng i metoda sitowa. Analizator umozliwia pomiary
czastek od wielko$ci nano do milimetrow (zakres 0,01 - 3500 pum). Oferowany jest z cala gama
przystawek umozliwiajagcych badania zawiesin cieczowych jak i1 suchych proszkéw, w tym
odpowiednie do pomiaréw sktadu granulometrycznego gleby.

Morphologi 4 - w pelni zautomatyzowany, bardzo czuly analizator do jednoczesnego okreslania
ksztattu, wielkosci 1 liczby analizowanych czastek w probce. Umozliwia pomiar zardwno proszkéw
w stanie suchym, jak i emulsji, a takze zawiesin cieczowych, w zakresie wielkos$ci czastek 0,5 - 1300
um. Model 4-ID wyposazono w spektrometr Ramana, ktory umozliwia dodatkowa identyfikacje
chemiczng czastek. Analizator dobrze sprawdza si¢ w pomiarach ksztaltu i wielkosci czastek gleby
oraz umozliwia identyfikacje chemiczng poszczegolnych mineratéw czy zanieczyszczen w probee.

Analiza pierwiastkowa

Cintra - Rodzina spektrofotometrow UV-Vis Cintra charakteryzuje si¢ niezwykta uniwersanoscia.
Analizatory wykonane sg z bardzo trwalych i wytrzymatych materiatow. Optyka spektrofotometrow
zostata pokryta kwarcem, co przyczynito si¢ do wzrostu odpornosci na uszkodzenia mechaniczne.
Wszystkie aparaty serii posiadaja system modutowy, dzigki ktéremu w jednym momencie mozemy
catkowicie zmieni¢ charakterystyke pomiardw.

Optimass 9600 ICP-TOF-MS — jedyny spektrometr masowy z analizatorem czasu przelotu jonow z
plazma wzbudzang indukcyjnie na rynku. Analizator wykonuje jednoczesny pomiar wszystkich
pierwiastkow w zakresie 1 - 260 amu w zaledwie 25 sekund. OptiMass wyposazono w oktopolow3a
komoreg kolizyjng dla jeszcze wigkszej doktadno$ci pomiaréw. Dodatkowy modut pozwala oznacza¢
pierwiastki w ilosci pojedynczych ppt, a takze ograniczy¢ zakldcenia.

Analizator TOC/OWO

Sievers InnovOx Lab ES - Innowacyjny analizator TOC w wodzie i $ciekach. Pierwsze i jedyne
urzadzenie laboratoryjne wykorzystujace technologie utleniania w warunkach nadkrytycznej wody.
Urzadzenie wykorzystywane jest do pomiaréw catkowitej zawartosci wegla organicznego (TOC),
catkowitej zawarto$ci wegla nieorganicznego (TIC) oraz catkowitej zawartosci wegla w nielotnych
zwigzkach organicznych (NPOC). Analizator charakteryzuje si¢ niezawodnoscia, wszechstronnoscia,
bardzo szerokim zakresem detekcji (0,05 - 50000 ppm) oraz niskim kosztem utrzymania i
konserwacji.

Kontakt: www.apinstruments.pl, tel. +48 22 644 00 45
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MAKROANALIZATORY ELEMENTARNE DO OZNACZANIA CHNS +0 VarioMAX
+ TOC + CL W DUZYCH NAWAZKACH PROB SRODOWISKOWYCH CNS/CN
(GLEBY, OSADY, MATERIALY ROSLINNE, BIOMASY, NAWOZY,
KOMPOSTY, MATERIALY BIOTECHNOLOGICZNE, ROWNIEZ
ZSYSTEMEM  AUTOMATYCZNEJ EWAKUACII  POPIOLOW
PO KAZDEJ ANALIZIE.

VarioMacro CHNS

i

ANALIZATOR DO JEDNOCZESNEGO OZNACZANIA WSZYSTKICH FRAKCJI WEGLA
. ORGANICZNEGO (BIODEGRADOWALNEGO AOC i RESZTKOWEGO ROC)
SoliToc ORAZ NIEORGANICZNEGO TIC | CALKOWITEGO TC, Z OPCJA DO AZOTU CAtKOWITEGO TN
! ‘ W PROBKACH STALYCH METODA GRADIENTOW TEMPERATUROWYCH.
]

AUTOSAMPLER na 90-tygli z systemem automatycznej ewakuacji tygli z popiotami po kazdej
analizie.
Analizator moze réwniez oznaczaé TOC tradycyjng metoda zakwaszeniowa.

4 |

MODUtOWY ANALIZATOR WEGLA ORGANICZNEGO TOC, NIEORGANICZNEGO
TIC, CALKOWITEGO TC W ROZTWORACH GLEBOWYCH, ROSLINNYCH, WODACH
i SCIEKACH Z:

- MODULEM AZOTU CALKOWITEGO TN,

- MODULEM FOSFORU CALtKOWITEGO TP,

- MODULEM DO OZNACZANIA TOC/TIC/ROC W PROBKACH STALYCH.

@ Modul TOC @ Modul TP @ Modut TN @ Modul do préb
An Anatza fostors Aeals szotu stalych
Aniza TOGTICRC

,,,,,

mmmmmmmmmmmmmmmmm

Accquray TOC

FIA Modula / Compact ANALIZATORY NASTRZYKOWO-PRZEPLYWOWE FIA DO OZNACZANIA

W EKSTRAKTACH GLEBOWYCH, RO§LINNYCH, WODACH i SCIEKACH:

Azotynow, Azotanéw, Azotu catkowitego, Amoniaki, Ortofosforanéw, Fosforu
catkowitego, Siarczandw, Siarczkéow, Cyjankéw wolnych i catkowitych,
Chlorkéw, Chloru wolnego i catkowitego, Indeksu fenolowego, Krzemiandéw,
Wapnia, Chromu, Hydraksyny, Glinu, Formaldehydu, Zwigzkéw Anionowych.
zwigzkéw powierzchniowo czynnych.

KOMPLETNE SYSTEMY DO ANALITYKI 1ZOTOPOW GEOVISION
STABILNYCH W NAUKACH O ZIEMI, GEOCHEMII
| HYDROLOGII.

POLACZONY ZESTAWY SPEKTROMETRU IRMS
Z ANALIZATOREM ELEMENTARNYM
LUB CHROMATOGRAFEM GAZOWYM

DO OZNACZEN STOSUNKOW 1ZOTOPOW C, O, H, Ni S.

INNY SPRZET ANALITYCZNY i LABORATORYIJNY:

SPEKTROFOTOMETRY UV-VIS, APARATY KJELDAHLA, SOXHLETA, APARATY CHZT, MINERALIZATORY | DESTYLATORY, FOTOMETRY
PLOMIENIOWE, SYSTEMY PRZYGOTOWANIA PROBEK DO ANALIZY DIOKSYN, SYSTEMY OCZYSZCZANIA PROBEK ZA POMOCA
CHROMATOGRAFII ZELOWEJ, ZAUTOMATYZOWANE SYSTEMY PRZYGOTOWANIA PROBEK (zatezanie, wymiana rozpuszczalnikéw,
oczyszczanie, ekstrakcja do fazy statej SPE), DERYWATYZACJA POKOLUMNOWA HPLC i UV.

SUSZARKI i PIECE, LIOFILIZATORY, WIROWKI LABORATORYJNE, KOMORY LAMINARNE, CHtODZIARKI i ZAMRAZARKI w tym
GLEBOKIEGO MROZENIA, WYTRZASARKI,TERMOBLOKI, PLYTY GRZEJNE, tAZNIE WODNE, REAKTORY UV itp.

Kendrolab Sp. z o. o. 04-653 Warszawa, ul. Ciesielska 18
Tel: +48 22 663 43 23, fax: +48 22 663 43 25

email: kendrolab@kendrolab.pl www.kendrolab.pl
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E-Test Ltd.

Precise Our company is a leading Polish "0; &N
irrigation system manu_facturer gf_ soil moisture (TDR :g;";;"_“;‘ilg';
technique), salinity and temperature FAs
measuring equipment. Our customers
include institutions and industry from over
16 countries, including Germany, China,
Poland, the Netherlands, India, Spain, -
France, Israel, Japan, Taiwan. Measurement Of SOlI

Our devices have been developed at the mOISture' Sallnlty
Institute of Agrophysics, Polish Academy and temperature

of Sciences in Lublin. Cooperation with
researchers ensures access to the latest
technologies and continuous upgrade of
our products.

Contact:

21-030 Motycz
Poland

+48 508 499 494
info@e-test.eu
www.e-test.eu

E-Test Sp. z 0.0. [m] MRS |
WA R
Stasin 90 rk : _,;:.;F Lt
Soil moisture, -

temperature and
salinity monitoring station

i
A
e
e Ay

INSTITUTE OF
AGROPHYSICS

A s

www.e-test.eu

FP/mts — field TDR probe
FOM2/mts

> Field Operated Meter

TDR/MUX/mpts
fLaboratorv Meter
v’ Soil moisture (TDR)
v’ Soil temperature
v’ Soil salinity (bulk EC)

v/ Soil moisture (TDR)
v Soil temperature
v Soil salinity (bulk EC)

LP/ms — laboratory TDR probe

Main features:

* lightweight, portable device

« fully controlled by an Android
device via Bluetooth

* supports field and laboratory TDR 8
probes of custom cable lengths

LP/p — pressure

Main features:
* eight-channel TDR multiplexer
* internal logger and memory
* appropriate for laboratory
use and field monitoring stations
« telemetry functionality

www.e-test.eu LP/t — temperature
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Soil structure and its role in the development of pedotransfer functions
Andras MAKO, Gyongyi BARNA, Zsofia BAKACSI, Kalman RAJKAI

Institute for Soil Sciences and Agricultural Chemistry, Centre for Agricultural Research,
Hungarian Academy of Sciences, Budapest, Hungary

There is no objective or generally applicable method to quantify soil structure. It is not
known yet how the structural properties depend on other soil and environmental parameters, and how
they affects other soil physical properties. Our work aims to characterize statistically the
interrelationships between the particle size distribution (PSD), structure and pore size distribution (in
connection with fluid retention and conductivity) of soils analyzing existing and a newly built soil
structural databases.

Our new soil physical database with structural information represents the major Hungarian soil types.
The dataset is based on an extensive sampling and laboratory measurement program. Compared to
similar ongoing international projects, our project has a many-sided measurement plan (e.g. soil
mineralogy, shape analysis and surface measurements), moreover the fluid retention and conductivity
measurements will be done with nonaqueous phase liquids, as well.

In our presentation we wish to present the process of producing the database and the first results of
the project, which are related to the soil structure studies. We would like to emphasize our aggregate
stability tests, which are based on wet sieving and laser diffraction method.
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The use of fertilisers and different cultivation technologies in agriculture and their

influence on soil properties

Beata HOUSKOVA?, Jarmila MAKOVNIKOVA!, Rastislav BUSO?, Roman HASANA?,
Jan SLINSKY3

1 National Agricultural and Food Centre — Soil Science and Conservation Research Institute
2 National Agricultural and Food Centre — Research Institute of Plant Production
3 EKOplod, Pavlovce nad Uhom, Slovakia

Type of soil cultivation and the use of fertilisers in agricultural production have
significant effect on the environmental burden. This is one of the reasons why in ecological farming
the use of artificial fertilisers is forbidden. Long-term application of a particular method of soil
cultivation leads to the change in soil properties. Intensity of such change is very closely related to
the textural category of soil and soil type, concretely to the kind and arrangement of soil horizons.
We have studied the influence of different cultivation practises on soil physical properties and the use
of organic type of fertiliser in ecological farm.

Concerning cultivation practices we assessed soil physical properties in experimental farm Borovce
as follows: fields with conventional cultivation, minimal cultivation, no-till and mulch application.
The highest maximum retentive capacity (in ®) and bulk density (pd, g-cm=) was observed in the
field with convention cultivation; 36,23 (®) and 1,45 pd, g.cm-3 respectively. Total porosity P was
the highest (47,01 ®) in the soil with minimizing technology. Minimal air capacity (®va) was the
highest in the soil with mulch type of cultivation (12,55 ®) and the lowest in conventional cultivation
(8,98 ®). Soil moisture in profile 0 — 0,8 m was the highest in minimizing technology (18,35 ®)
together with mulch (18,33 ®). In case of no till there have been dry conditions in soil profile 0,4 —
0,8m. Reasons of this were the weather and the type of crop / grain maize. The lowest penetrometric
resistance (MPa) has been observed in the soil with minimizing technology (2,06 MPa) and no-till
(2,09 MPa) on the contrary to the soil with conventional cultivation (2,34 MPa). All these facts show
positive soil saving effects of assessed cultivation technologies in comparison to conventional
cultivation.

In ecological system of farming it is important to decide what kind of organic fertilisers will be used
and how to apply them without harm to the environment and without loss of nutrients which can
contaminate it. It is also important from the point of view of the economy to realize that even a small
reduction in consumed fertilizer or the elimination of surplus labour operations will favorably affect
the total costs of cultivation. Thus, the solution of effective and non-harmful fertilisation is the
targeted application to the immediate vicinity of the plants with the necessary nutrients, depending
on plant’s developmental stage. The fertilizer thus comes in close proximity to the cultivated plant to
save the amount of fertilizer needed (as opposed to wide-spread fertilization) and also prevents the
outflow of nutrients to the weeds. Such soil saving fertilising has positive effect on soil structure,
especially on the formation of agronomically valuable structure.

Ecological farming has significant positive effect on biological life in soil because of low soil
disturbance and effective use of organic fertilisers. The earthworms density in soil monoliths from
ecological farm Ekofarm Agrokruh recalculated per square meter shows that the amount of
individuals was in 2 years observations in average as follows 248 — 246 - 7 for 5 years ecological
farming, 3 years ecological farming and conventional farming respectively. Concerning biomass, the
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order was approximately 70 — 55 — 5 g m for 3 years of ecological farming followed by 5 years of
ecological farming and conventional farming. These results show significant positive effect of
ecological farming on the amount of earthworms in comparison to conventional cultivation. The
biomass was the highest in 3 years ecological farming comparing with 5 years. It can be also the
effect of the type of crop. The biomass in conventional cultivation field was again significantly lower
in comparison to the ecological fields.

Ecological farming is soil awareness in praxis and can significantly contribute to soil protection and
its sustainable use requested also in Agenda 2030 of UN and its sustainable development goals
(SDG’s), especially SDG 15 which aims to “protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat desertification, and halt and reverse land degradation
and halt biodiversity loss”.

The authors acknowledge the Slovak Research and Development Agency for the financial support
via contract No. APVV-15-0160.

4th INTERNATIONAL SYMPOSIUM OF SOIL PHYSICS, Lublin 13-14/02/2019 Page 16



Simulation of pharmaceuticals transport in soil columns

Miroslav FER, Radka KODESOVA, Antonin NIKODEM, Ale§ KLEMENT

Czech University of Life Sciences Prague, Faculty of Agrobiology, Food and Natural Resources,
Dept. of Soil Science and Soil Protection, Kamycka 129, 16500 Prague 6, Czech Republic

Pharmaceuticals can be found in agricultural soils mainly due to use of wastewater for
irrigation or sewage sludge as soil amendment. The aim of this work was to describe transport of the
selected pharmaceuticals in the undisturbed soil columns. Study was performed on the soil samples
taken from different horizons of a Haplic Luvisol and Greyic Phaeozem. Columns (volume of 100
cm3) were used to measure soil hydraulic properties using the multistep outflow experiment and
numerical inversion using HYDRUS-1D. Larger columns (1220 cm3) were used to perform solute
transport experiments. Initially solution of 4 pharmaceuticals (sulfamethoxazole, carbamazepine,
trimethoprim and atenolol) of known volume and concentrations was applied at the soil surface
followed be ponded infiltration with fresh water. Two tensiometers were inserted into the each
column to monitor water regimes in the soil samples. The cumulative infiltrations, outflows at the
bottom and concentrations of compounds in infiltrated and leaked solutions were measured. The
HYDRUS-1D program was applied to simulate observed water regime and compounds transport
through the soil columns using two models (single porosity and dual-permeability). Some of soil
hydraulic parameters were set as obtained from the multistep outflow tests and some were optimized
using the numerical inversion. Adsorption isotherms were measured. Other parameter related to the
transport of pharmaceuticals were estimated using the numerical inversion. The results showed that
the dual-permeability model describing preferential flow and two-site sorption model describing non-
equilibrium sorption could approximate measured data.

Acknowledgment: Authors acknowledge the financial support of the Czech Science Foundation
project No. 17-08937S, Behavior of pharmaceuticals in soil-water-plant system. The work was also
supported from European Regional Development Fund Project NutRisk Centre (No.
CZ.02.1.01/0.0/0.0/16_019/0000845).

Key words: pharmaceuticals, HYDRUS-1D, dual-permeability model, two-site sorption
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The effect of long-term deposition of dust from steel plant on magnetic properties
and chemical pollution of soil and groundwater on protected areas Nature 2000

Marzena RACHWAL,, Tadeusz MAGIERA, Marcin SZUSZKIEWICZ, Malgorzata
WAWER

Institute of Environmental Engineering, Polish Academy of Sciences

Keywords: magnetic susceptibility, soil pollution, metallurgical dust deposition, trace elements

The research on soil contamination was carried out in the forest complex Grabicz
located on the slope of Jasieniowa Berg (521 m a.s.l.). Part of this complex constitutes a protected
area named Nature 2000 which is covering a spring area with deposition of limestone necrosis and
travertine. Forest Grabicz is the large forest complex (95 ha) located the nearest (5 km away in the
south-west direction) to the Czech ironworks and steel mill (operating continuously since 1839) in
the border city Ttiniec.

The aim of this investigation was to explain the origin of magnetic anomaly extending from the area
of Tfinec and Cieszyn eastwards up to Skoczow and visible on the map of Magnetic Susceptibility of
Polish Soils (Magiera, Lis, Nawrocki, Strzyszcz, 2002). Simultaneously, the origin of one of the
strongest geochemical anomalies of chromium in Geochemical Atlas of Poland (Lis, Pasieczna, 1995)
in the same area will be examined. In the area of the forest enclave, surface measurements of magnetic
susceptibility (x) were carried out using the MS2D Bartington field equipment. In the laboratory,
vertical distribution of magnetic susceptibility in 30 cm deep cores was determined with the MS2C
Bartington sensor.

The results showed high surface magnetic susceptibility values ranging from 50 to 175 x107 Sl units
in the entire study area, which indicates a significant concentration of technogenic magnetic particles
(TMPs) in the topsoil. The highest k values were recorded in the southern and southwestern part of
the area as well as in the top part of Gora Jasieniowa. The vertical distribution of k is characteristic
for contaminated soils developed on the paramagnetic substrate (brown soils) with values of approx.
10 %107 Sl units in the mineral soil horizon and a wide magnetic peak in the organic soil horizon,
with x values at a depth of about 5 cm ranging from 120 to 220 x 107 S units.

Determination of the content of heavy metals (Fe, Cr, Cu, Ni, Pb, V and Zn) in soil samples was
performed with the ICP OES method after digestion in the aqua regia. The content of individual
metals ranged as follows: Fe 1.6-3.2%, Cr 27-55 mg/kg, Cu 10-46 mg/kg, Ni 12-39 mg/kg Pb 33-86
mg/kg, V 37-66 mg/kg, Zn 87-158 mg/kg. The contents of Cr, Ni and V are much higher than the
average contents of these elements in Polish soils and their highest values were also recorded in the
southern and south-western part of the enclave showing significant spatial correlations with the
magnetic susceptibility (correlation coefficients 0.61 for Cr, 0.62 for Ni and 0.68 for V). All three
metals are usually emitted into the atmosphere during iron metallurgy processes, therefore the 180
years of activity of the steel plant in Ttinec is the probable reason of their accumulation in the organic
soil horizon. What is more, the analysis of groundwater taken from natural outflows in the spring area
in the Grabicz Forest, as well as in other protected areas included in the so-called Cieszyn Sources of
Tuff (Kamieniec Forest located 10 km from the smelter and Skarpa Wislicka reserve - 15 km from
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the steelworks) showed elevated nickel content in groundwater so that these waters do not meet the
criterion of the first quality class, because the Ni content exceeds 5 pg/dm?.
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Relevance and goal. There are not so many soil studies using the Scanning Electron
Microscope (SEM), where clay particles are analysed in their natural pedogenic environment (in situ).
No such studies were carried out in Lithuania till now. Some earlier research was mostly based on
SEM and X-ray investigations of clay particles extracted from mineral soil samples (Bridickaite,
1971; Vaicys, 1975; Vaisvalavicius, 1998; Prosycevas et al., 2003, etc.). An application of the modern
SEM analysis for in situ clay particles is valuable for better understanding the peculiarities and
processes of clay formation in the soils of different genesis.

Hypothesis. The SEM analysis of undisturbed soil samples provides an opportunity
to evaluate soil degradation processes, while the clay particle analysis allows determining nature
(origin) of clay particle and their forming processes.

Objectives: to determine micro-morphological differences due to weathering processes
in soils of different ages; to identify clay particle compositions that developed during soil forming
processes.

Methods. Samples were taken from mineral soils developed on Quaternary rocks of
different ages: Upper Pleistocene (13,600 tol4, 000 years) and Middle Pleistocene (128,000 to
100,000 years). Thin undisturbed soil tablets (diameter 29 mm, thickness 5-6 mm) from contrasting
soil genetic horizons — eluvial and parent rock — were prepared. The tablets were coated with Araldite
2020 from both sides and polished. The clay fraction was isolated by pipette analysis and clay
dispersion methods. For the SEM (Quanta 250 with the BSED detector) analysis, samples were coated
with carbon (Emitech SC7620 Sputer Cooter). The Samples were prepared at the Institute of
Agriculture, Lithuanian Research Centre for Agriculture and Forestry, while the SEM analysis was
performed at the Laboratory of Bedrock Geology, Nature Research Centre in Vilnius.

Morphology of the soil profile was described in detail and the soil typological unit was identified
according to WRB guidelines (WRB 2014).

Results. The SEM analysis of a thin soil section with undisturbed structure made it
possible to observe soil weathering processes and the secondary clay mineral formation. We assume
that clay minerals of glacial origin form a debris or cryptocrystalline mass (made up of clay mineral
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plates adhering to each other). Newly formed (during soil formation) clay occurs as separate plates
or films between other soil grains. The chemical composition spectrograms of these particles can help
to determine from which mineral they have been formed during weathering. However, the
identification of a particular clay mineral, as the clay particle is covered with various weathering
products.

The analysis of film of separated and dispersed clay particles make it possible to identify the exact
chemical composition of the clay particles, however, chemical dispersants (e.g. Na2COs, (NaPO3)n)
cannot be used in the dispersion process, because they contaminate the sample. In such a study, it is
not possible to determine the nature of the clay particles and the processes that caused them to form.
The investigation revealed:

1. SEM analysis allows us to estimate soil weathering along the quartz particle surface (Fig. 1).
We think that strong weathering or desquamation, i.e. surface chapping and lamination are
typical for Planosols quartz particles of Middle Pleistocene glacial deposits in Lithuania
(128,000 to 100,000 years of age). This is the most visible in the sheet of periglacial
weathering. These processes were not recorded in the Upper Pleistocene (13600-14000 years)
Luvisols and Cambisols of Lithuania. Also, weathering is clearly visible in mica minerals.
They break down into plates, which are later transformed into clay minerals (Fig. 1a, 1b, 1c,
1d).

contact between
unweathered:quartz
and clay particl
e

det HV mag - spot WD curr  pressure * 200 p det HV mag - spot WD curr | pressure 100 um
BSED19.30kV 400x 5.0 10.2 mm1.2 nA1.06e-4 Pa Do _6_ LV _F_75-110cm BSED20.00kV 700x 50 102 mm1.2nA213e-4 Pa Do_11_CM_G_0-11cm

Fig. 1la. Non-weathered quartz in the forest soil of the Fig. 1b. Non-weathered quartz in the agrarian land soil of
Upper Pleistocene deposit (Central Lithuania, Dotnuva) the Upper Pleistocene deposit (Central Lithuania,
Dotnuva)

2. Clay minerals of several origins were identified: clay minerals of presumably glacial origin
such as kaolinite (debris particles up to 1000 um) and a finely-dispersed mixture of illite and
montmorillonite (Fig. 2) as well as illite that we think was formed during the soil forming
process (2-20 um plates) (Fig. 3). Under Lithuanian climatic conditions (humid and cold),
the illite is most abundant clay mineral to form in modern soils. In pedogenic environment
kaolinite may form from feldspars in topsoil due to interaction with atmosphere or in aeration
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zone above the groundwater level. It is difficult to recognize kaolinite and montmorillonite of
soil-forming origin, moreover that they usually form in hot and humid or warm and dry
climate.

o P
g p M e ag -~ sp WD curr  pressure pm
BSED 19.60 kV 400 x 5.0 10.3 mm1.2nA4.23e-4 Pa Di 51 PL F 31-56cm BSED20.00 kV 1600 x 5.0 10.1 mm 1.2 nA2.42e-4 Pa Bi 27 RT F 93-115cm

Fig. 1c. Weathered quartz in the soil of the Middle Fig. 1d. Weathered phyllosilicate (stilpnomelane) in the
Pleistocene deposits (Southeast Lithuania, Dieveni§kés)  soil of the Upper Pleistocene deposits (Western Lithuania,
Bijotai)

3. According to the SEM results, the secondary minerals containing titanium (Ti) have been
formed during the phyllosilicate (mica and stilpnomelane) weathering (Fig. 4a, 4b), and they
are most abundant in the Lithuanian soils. In clay minerals formed from feldspars, Ti is absent

(Fig. 5).

lllite + smectite
(montmorilonite

HV mag - spot WD curr  pressure 100 pm det HV mag - spot WD “eurr pressure i
BSED17.70 kV 800 x 4.9 9.9 mmO0.99 nA1.66e-4 Pa Bi 23 RT_F_25-38cm BSED 19.14 kV 1600 x 5.0 10.3 mm 1.2 nA2.57e-4 Pa Do_11_CM_G_0-11cm

Fig. 2. Clay minerals of presumably glacial origin in the Fig. 3. Clay minerals of presumably pedogenic origin in
soil of the Upper Pleistocene deposits the soil of the Upper Pleistocene deposits
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4. We looked after a mineral bentonite (aluminium phyllosilicate clay consisting mostly
of montmorillonite (Ca) and montmorillonite (Na) w during the study in order to justify the
process of Cambisols formation in Lithuania. Bentonite was not found in the soil profile
weathering horizon in Lithuanian Cambisols while the amount of Na in the identified mixture
of illite and smectite (montmorillonite) was below 2.95% (Fig. 6).
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o Tﬂamum (T &é’;ﬂlcﬂlﬁs that me origin of ilite |}
plate eriny %

phylloslllca(es (mica, snlpname!ane and other), -

dteg ;
=2 : il - A s E v : aar g UYL
det HV mag - spot WD curr 40 pm det HV mag spot WD curr pressure i
BSED20.00 kV2 600 x 5.0 9.8 mm1.2nA1.83e-4 Pa  Bi 21 _RT_F_0-10cm BSED 18.00 kV 1600 x 5.0 10.4 mm 1.1 nA1.32e-4 Pa Jo 6 LV_F_120-140cm

Fig. 4a. Clay minerals formed in weathered phyllosilicates Fig. 4b. Clay minerals formed in weathered

(mica, stilpnomelane and others) in the soil of the Upper phyllosilicates (mica, stilpnomelane and others) in the soil

Pleistocene deposits (Western Lithuania, Bijotai) of the Upper Pleistocene deposits (Northern Lithuania,
Joniskélis)

lllite + smectite [ o S el v lilite + smectite
liite without titanium (Ti) indicates . ™ «
that origin of it has been weathering;

of feldspars.

Natrium content are too low to indicte
bentonite (montmorillonite Ca)

2 e ML A Al b i 5id el i s B
det HV mag - spot WD curr  pressure HV mag - spot WD curr  pressure um
%)

y
BSED19.30 kV 800x 5.0 10.2 mm1.2nA1.04e-4 Pa Do 6 LV _F 75-110cm BSED18.00 kV 1600 x 5.0 10.3 mm 1.1 nA2.00e-4 Pa Jo 6 LV | 20-140cm

Fig. 5. Clay minerals formed in weathered feldspars inthe Fig. 6. A suspected bentonite (Northern Lithuania,
soil of the Upper Pleistocene deposit (Central Lithuania, Joniskélis)
Dotnuva)
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Conclusions. The results of the SEM investigations are highly dependent on the sample
preparation. Membrane-forming or membrane encapsulation (up to 40pum) methods are most suitable
for testing of separated and dispersed clay particles, while in pedogenesis studies the most suitable
are thin sections of intact soil structure. In order to investigate pedogenesis, clay minerals should be
used for the SEM analysis since they are the most informative minerals of weathering process and
associated with climatic conditions.
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Many soils, even if hard, contain continuous macropores that provide niches for the
roots to grow in. The presence of such macropores increases the extent of the root system.
The objective of this study was to determine the effect of different macropores on plant roots length
under different land use (grassland, forest and arable farming) in different soil depth (0-10 and 10—
20 cm) on Retisol in hilly landscape, Western Lithuania. Root length analysis was performed using
the software WinRhizo. Soil macropore network was researched by implementing an X-ray computed
tomography and carried out at the laboratory of the Institute of Agrophysics, Polish Academy of
Sciences in Lublin, Poland.
The greates