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IRON ISOTOPES FOR RECONSTRUCTING THE DEVELOPMENT

OF PADDY CHRONOSEQUENCE
_Cix1, CHINA, 2000 YEARS OF RICE CULTIVATION

TWtl 3 Land reclamtion area
— . = = Dyke
M \g- _ . \\\ =3 Primary mainland

e e lin
e = =S Q)Samp ng site

~ ‘ '///,/00 ,{_5,;24 Nﬂﬁo
G \;}§q5‘x47? -~ %P50 M\z\/\
Nanjing.;,—" | R

oy . Cixi

modified from Mueller-Niggemann and Schwark,
Org. Geochem. 2015, 83-84, 215-226.

RADIOGENIC STRONTIUM ISOTOPE FOR TRACING NUTRIENT SOURCE

AFTER SUSTAINABLE SUBSOIL MANAGEMENT
_BONN & BERLIN, GERMANY, DEEP LOOSENING + BIOCOMPOST INCORPORATION
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RECONSTRUCTING THE DEVELOPMENT OF PADDY CHRONOSEQUENCE
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» Decrease of Fe concentration

» Depletion of light Fe isotopes

Fig. Iron concentration and isotope composition of the topsoil of
the paddy chronosequence and that of non-paddy soil at the
study site.
Bulk: bulk paddy topsoil of 5-, 50-, 100-, 300-, 700-,
and 2000-year-old;
NP: bulk upland topsoil of 700-year-old;
PO: parent material (tidal wetland soil)
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RECONSTRUCTING THE DEVELOPMENT OF PADDY CHRONOSEQUENCE
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RADIOGENIC STRONTIUM ISOTOPE FOR
TRACING NUTRIENT SOURCE AFTER SUSTAINABLE SUBSOIL MANAGEMENT

Subsoil:
 Significant nutrient reservoir

= additional nutrient resources = possible reduction in fertilizer use

* Important water resources.

= "insurance system" for plants = enhanced crop security
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Schmittmann et al., Agronomy, 2021, 11,1970.  Deep loosening with biocompost incorporation
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TRACING NUTRIENT SOURCE AFTER SUSTAINABLE SUBSOIL MANAGEMENT
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TRACING NUTRIENT SOURCE AFTER SUSTAINABLE SUBSOIL MANAGEMENT
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« Unvaried radiogenic 87Sr/8Sr ratios in soil profile

 Impossible to identify mean uptake depth by matching

87Sr/86Sr ratio
Radiogenic 87Sr/8Sr ratio of the biocompost clearly visible

Unvaried radiogenic 87Sr/8Sr ratios in crop

= Nutrient uptake remained in the top horizon

Fig. Radiogenic 87Sr/8Sr ratio of winter rye, maize, and the exchangeable
fraction of Retisol soil profiles with and without subsoil management
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» |Isotope signature as a result of long-term agricultural land-use
can be used to understand the development of the systems.

» Geological tracers can be useful in soil sciences.
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