r Instytut Uprawy
I U n G Mawozenia i Gleboznawstwa

Soil monitoring in Poland - long term and
new approaches

Grzegorz Siebielec, Radoslaw Kaczynski,
Artur topatka, Bozena Smreczak

r Instytut Uprawy
I U n G Mawozenia | Gleboznawstwa

Brno 2017



( Instytut Uprawy
I U n G Mawozenia i Gleboznawstwa

Institute of Soil Science and Plant Cultivation (IUNG) State
Research Institute

e Agro-microbiology
e Herbology and Soil Tillage

e Agrometeorology and
Informatic Systems

e Cereal Production

e Forage Crop Production

e Plant Breeding and Biotechnology

e Plant Nutrition and Fertilization
e Systems and Economics of Production

e Biochemistry and Plant Quality

¢ Soil Science and Land Protection
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SOIL DATABASES IN POLAND
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Database of 60000 soil profiles
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LARGE PROGRAMME FOR SOIL ASSESSMENT AT NATIONAL SCALE

Initiative of Ministry of Agriculture

Years 1995-1998 OM %
Coordination IUNG-PIB, Analyses OSCHRS 50

45000 soil samples, 35000 plant samples N
1 average soil sample per 400 ha

Parameters: soil texture, pH, SOC, Cd, Pb, Zn, Cu, Ni, S; plant
composition
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PERMANENT NATIONAL MONITORING 1995-2015; 216 LOCATIONS
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PERMANENT MONITORING OF SOIL QUALITY

,20il Monitoring,, is an element of the State Monitoring of the
Environment

Aim: to observe changes in soil quality under agricultural and non-
agricultural anthropogenic pressure

Obligation of monitoring, observation of changes and soil quality written
In the Environmental Protection Law

Criteria for TE content in the Regulation of Min of Environment (2002)
soil quality standards. New regulation in 2016.

Editions: 1995, 2000, 2005, 2010, 2015

Performed by IUNG

Financed by State Fund for Env. Prot.

Granted by Chief Inspectorate of &5\
and Water Management. Environmental Protection \& >/
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Monitoring data — available for public

,é Monitoring Chemizmu Gleb - Windows Internet Explorer

@—g} - I@ http:/fgeo.iung.pulawy.pl/chemizm index. html?mod=pomiary&p =277

,Oj |E||‘_f||£‘ @ Monitaring Chemizmu Gleb

O monitoringu | Metodyka badan | Podsumowanie | Wyniki szczegotowe | Objasnienia

Punkt: 277

Miejscowosc: Skowieszyn

Gmina: Koriskowola (0614052)
Wojewddzwto: lubelskie; Powiat: putawski

Kompleks: § (zbozowo-pastewny mocny); Typ: Dz (czarne ziemie zdegradowane); Klasa bonitacyjna: lllb

Gatunek gleby wg:
BN-78/9180-11: plg (pyt gliniasty)
PTG 2008: pyg (pyt glinfasty)
USDA: SiL (silt loam)
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Uziarnienie Jednostka
[ == ] o T T T

1,0-0,1 mm udziat w %
0,1-0,02 mm udziat w % 70 67
< 0.02 mm udziat w % 24 25
2,0-0,05 mm udziat w % n.o. 20
0,05-0,002 mm udziat w % n.o. 7
= 0.002 mm udziat w % 3
o P T S
1995 m-m
Odczyn "pH " w zawiesinie H20 jednostka pH
Odczyn "pH " w zawiesinie KCI jednostka pH 6.5 6.8 6.4 7.9
Weglany (CaC03) % n.o. 1.46 2.31 2.24
Substancja organiczna gleby Jednostka m
Prochnica 2.10 1.90 1.97 1.90
Wegiel organiczny % 1.22 1.14 1.14 1.10
Azot ogdlny % 0.150 0.138 0.136 0.143
A’*smrt| DDge " odbior | ) 111 etap monitoring | [3#] Microsoft word |[Z Monitoring Chemt

www.gios.gov.pl/chemizm gleb/
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http://www.gios.gov.pl/chemizm_gleb/
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From analogue to digital information

Paper information—> Spatial digital data (soil maps, land use maps,
road network, aerial images)—> verified georeferences — field
verification — final update of locations
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Monitoring parameters

« Texture

« SOC

« Carbonates —Scheiblera meth.

« pHin 1MKCI and water

* Hydrolytic and exchange acidity

« Exch. Al

* Available P, K, Mg
« Soluble S

« Total C
 Radioactivity

« Salinity

 Exchange cations
» Base cations

« CEC
e CEC saturation with base cations
« Total S

- Total P, Na, Mg, Ca, Fe, Mn, Al, Cu, Ni, Cr, Zn, V, Cd, Co, Pb, Ba, Be, Li, La
- PAH

Since 2015:

° Hg

* Nmin

» Pesticides - carbaryl, carbofuran, maneb, atrazine

» Chloroorganic pesticides - DDT/DDE/DDD, aldrine, dieldrine, a-HCH, B-HCH, g-HCH
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Monitoring - Analysis of trends
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Average SOM
content in regions

SOM

100%

90%

80% —
70%

60%

50% -

40%

30%

20%

10%

0% - T T

1995 2000 2005 2010

M bardzo wysoka
m wysoka
MW érednia

M niska

Share of SOM content classes (blue <1%, red 1-
2%, green (2-3.5%), purple (>3.5%)

Legenda
Ocena zawartosci
materii organicznej w glebie

»

[ Niska

[ Srednia

[ vWsoka

I Bardzo wysoka

Srednia % zawartos¢
materli ;erwmczmj w glebie

14-17
B 18-21
225
.25

~—— Granica




r Instytut Uprawy

I U nG NawozZenia i Gleboznawstwa

TE exceeding Standard criteria

TE content levels — IUNG guidelines
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REGIONAL ASSESSMENTS FOR SOC CHANGES — HISTORICAL PROFILES

10 000 georeferenced samples
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Fig. 9. Comparison of SOC stock trends for scenarios 5-1(aswas) and 5-2 (MFS ). Bars mean average manure and plant inputs of C in years of national agricultural census for the considered
SCEnarios.

Contents lists available at ScienceDirect

Geoderma

journal homepage: www.elsevier.com/locate/geoderma

Work under

Modelling soil carbon trends for agriculture development scenarios at @msmm 7FP Cantogether prolect
regional level

Radoslaw Kaczynski **, Grzegorz Siebielec ®, Marjoleine C. Hanegraaf ®, Hein Korevaar ©

* Institute of Soil Science and Piant Cultivation-State Research Institute, Pulowy, Poland
® Nutrient Mi Institute, i The Netherlands
© Wageningen University & Research, Ag Research, Wageningen, The Netheriands
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MONITORING OF PEAT SOILS — SINCE 2016
Peat soils — what are the trends?
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Financed by Ministry of Agriculture and Rural Development
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Financed by Ministry of Agriculture and Rural Development __
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Case studies

Legenda
‘:] Grunty orne / tereny otwarte

:] Uzytki zielone
B s

- Tereny zabudowane
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SOIL MONITORING FOR CAP EVALUATION AND IMPLEMENTATION 0

Soil parameters Year — number of sampling locations

2014-2015

2016 2017

pH-H,0 and pH-KCI 160 228 - 3200

Corg - 30 000 14 200

exchangeable P, K, Mg - 30 000 14 200

CEC - - 44 200
Since 2017:

* 600 farms across Poland representing various CAP instruments
* range of chemical and biodiversity parameters
e questionnaires on agricultural data

Collaboration with state Agro-chemical Stations

Financed by Ministry of Agriculture and Rural Development '
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MONITORING LAND TAKE, URBAN SPRAWL, ARTIFICIAL SURFACES, SEALING

Zmiana liczby ludnosci na km?
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Demographic data - migration

GmﬂmmﬁmeﬂNMﬂ'mmﬁmmcﬂwﬂﬂ'

e 8 eEEaseE8E8c888e888e888 88 E

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ L I o O B o TR o B o B ot B o I N o Y o B |
|-l @Y OViVI BiInpe grunty rolne

Land take vs soil classes (based on
GUS data)
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————— Soil Management Strategy
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URBAN-SMS
Urban Soil Management Strategy

URBAN-SMS project partners:
2007 - 2013

City of Stuttgart (Lead Partner)

Priority 3 Environment . .
City of Vienna

Area of Intervention 3.1

Federal Environment Agency, Aus

Developing a High Quality City of Milan

Environment by Managing and University of Torino

Protecting Natural Resources and City of Celje

Heritage Agricultural Institute of Slovenia

Institute of Soil Science and Plant Cultivation, Pulawy
www.urban-sms.eu Czech University of Life Sciences Prague

Soil Science and Conservation Research Institute,
Bratislava

District Authority Stuttgart
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Financed by Ministry of Agriculture and Rural Development
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