
Effects of different crop management options 
on SOC stocks and deriving emission factors

Material & Methods

The potential of C sequestration was estimated as the quantitively 
changes of six established and known agricultural management 
practices on the SOC stock in European long-term experiments. 
These practices analyzed were: cover crops, crop diversification, 
crop residues, tillage, irrigation, agroforestry. This potential was 
expressed by emission factors (EFs) deriving from the following 
equation: 

EFrelative …emission factor of a measurement

SOC stocktreatment …the SOC stock as measured at a specific moment and 
sampling depth in the management option under evaluation 
(treatment)

SOC stockcontrol …the SOC stock as measured at the same moment and 
same soil depth in the control option

Data and metadata was collected from European LTEs (> 5 years) 
published in the literature, existing databases (e.g. CatchC, 
haddaway2015, EJP Soil T7.3) and metanalyses as well as from 
direct communication with LTE owners. 
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Introduction

The EJP SOIL-CarboSeq project aims to assess the potential of European agricultural soils to sequester soil organic carbon (SOC), 
considering biological, technical, and economic constraints. The project's WP2 on crop management focused on quantifying 
potential SOC sequestration across different pedo-climatic regions and agricultural management options by changing crop 
management practices in European croplands. 

Emission factors of selected management practices
Cover crops: no significant difference across climatic zones 
(Atlantic = 1.05 (SD=0.014), Continental = 1.07 (SD=0.034), 
Mediterranean = 1.08 (SD=0.025)).
The mean EF was 1.06 (SE=±0.02, SD=±0.08)

Crop residues: straw left on the field and incorporated vs. 
removal. The mean EF for retained crop residues is 1 .09 
(SD±0.12, SE±0.02)
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Benefits for Austria

The project involved extensive data collection, analysis, and 
comparison of SOC stocks at a European level. 

Inventories of the effects of various management practices on 
SOC stocks were compiled.

Potential trade-offs were thoroughly evaluated and considered 
in this context.

Trade-offs of carbon sequestration practices with N2O emissions

Figure 2: The distribution of relative cover crop emission factors across different soil amendments (Inorganic, N=16; Organic, N=5) and 
climatic zones (Atlantic, N=10; Continental, N=11; Mediterranean, N=4). The dashed lines represent the mean, while the solid line 
represents the median. 

Figure 1: Distribution of the experiments in the CarboSeq crop and soil management database (version 07.07.2023) across Europe 

Figure 3: Distribution of emission factors, grouped by <75 % and >75% of cereals in the crop rotation. The number of observations per 
group is shown above the x-axis. The black line inside the boxplots represents the median. Values above the red line represent EF>1 
(SOC increase), EF<1 (SOC loss) 
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