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Abstract: 

In this task the initial degree of marginality of the selected case study 

sites in Spain, Romania and Germany will be investigated by 

assessing the soil quality. For characterizing the initial soil conditions 

of underutilized, marginal sites a soil assessment is carried out by 

BTU using the Soil Quality Rating tool (SQR). Regional partners in 

Spain and Romania delivered preliminary data on relevant site 

conditions. 
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1 Introduction 

Selected underutilized, marginal sites in Spain, Germany and Romania are used in BeonNAT as test fields. 

Within Task 2.3 both the degree of marginality of these sites as well as reasons for their underutilization have 

to be characterized. Marginality of land can be defined in different ways (e.g., Campbell et al., 2008; Dauber et 

al., 2012). Often degraded or naturally poor soil conditions and other physico-chemical constraints are used as 

main indicators for explaining marginality of land (e.g., Cai et al., 2011; Feng et al., 2015; Gopalakrishna et al., 

2011; JRC, 2014). In other cases, land marginality is also explained by specific socioeconomic conditions which 

make traditional land use unattractive (e.g., Baumann et al., 2011; Nalepa & Bauer, 2012). 

For quantifying the marginality of the chosen BeonNAT test fields it was decided to assess soil quality of each 

test site. A well-suited instrument for this assessment is provided by the Soil Quality Rating tool (SQR) (Mueller 

et al., 2007). This tool assesses soil quality by means of a number of indicators representing potential 

constraints for agriculture. It was successfully introduced for assessing site marginality for the first time within 

the H2020 project SEEMLA (Gerwin et al., 2018). The SQR tool valuates a number of soil and general 

environmental site properties (both physical and chemical soil parameters and other site factors like 

topography) which can be easily assessed during field work and further refined by later laboratory analyses. 

In the work plan of BeonNAT a visit of each test field site by a team from BTU was scheduled for spring/summer 

2021. During these visits soil and site properties should be assessed, soil conditions classified and the SQR 

tool applied. However, this scheduled practical implementation was obstructed by the still ongoing COVID-19 

pandemic situation. This situation did not allow for travelling to the selected case study sites by BTU staff as 

originally planned. Therefore, and according to the importance of classifying the selected sites, alternatively a 

preliminary assessment based on the indicators provided by the SQR tool has been carried out. The applied 

methodology is described below, data were provided by regional partners in Spain, Germany and Romania. 

Results of this preliminary assessment are shown in this report. 

It is planned to perform the complete assessment at a later time when travelling throughout Europe is possible 

again without larger restrictions. It is assumed that the general soil conditions as the basis for this marginality 

assessment will not change within a short time of one or even a few years. Thus, it will be possible to carry 

out this survey later on without distorting its outcomes. An updated report on the soil conditions of each case 

study site and its marginality will be provided after visiting the sites and regularly applying the SQR methodology 

² probably in spring or autumn 2022. 

2 Location of case study sites 

BeonNAT study sites are located in Northern and Southern Spain, Northeastern part of Romania, and Eastern 

Germany (Fig 1). Details are given below. 

2.1 Spain 

Two test sites have been selected in Spain representing different climatic and edaphic situations. In the south 

of Spain close to Almeria the site ¯Velefique° is available for BeonNAT field experiments (Fig. 2). This site 

represents marginal former agricultural land under Mediterranean climate conditions. In Northern Spain a test 

field is established on fields owned by CEDER-CIEMAT at Lubia (Soria) (Fig. 3). This site represents 

underutilized marginal forest land and is covered by grasslands with sparse woody vegetation. 
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Fig. 1: Location of BeonNAT test fields (red dots) in Spain, Germany and Romania (map: opentopomap.org) 

 

 

Fig. 2: Location of test site ¯Velefique° (Spain) (map: OpenStreetMap) 
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Fig. 3: Location of test field ¯Lubia (Soria)° (Spain) (map: OpenStreetMap) 

2.2 Germany 

The two German test sites are located in the southern part of the State of Brandenburg (¯Welzow-South°) and 

in the northeastern part of the State of Saxony (¯Kromlau°), respectively, both in Eastern Germany. The 

¯Welzow-South° site is part of the recent post-mining landscapes of this region within the reclaimed part of the 

lignite open-cast mine Welzow-Süd (Welzow-South) (Fig. 4). Site ¯Kromlau° represents marginal forest site 

conditions (Fig. 5) in a region also affected by mining activities in the past. 

 

Fig. 4: Location of test field ¯Welzow-South° (Germany) (map: OpenStreetMap) 
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Fig. 5: Location of test field ¯Kromlau° (Germany) (map: OpenStreetMap) 

2.3 Romania 

Two test fields are available for BeonNAT experiments in the vicinity of Suceava in the northeastern part of 

Romania. Both, ¯Zamostea° and ¯Moara°, are located on former agricultural land. The ̄ Zamostea° site is situated 

in the floodplain of River Siret (Fig. 6), whereas the ̄ Moara° site is lain close to the City of Suceava (Fig. 7). 

 

Fig. 6: Location of test site ¯Zamostea° (Romania) (map: OpenStreetMap) 
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Fig. 7: Location of test site ¯Moara° (Romania) (map: OpenStreetMap) 

 

3 Assessing marginal soil conditions ² methodology 

3.1 Soil Quality Rating (SQR) 

The SQR tool was developed by the German Center for Agricultural Landscape Research (Muencheberg) in 

2007 (Mueller et al., 2007). The original main objective of this tool is providing a guide for land users to assess 

the potentials of their lands for commercial agricultural crops (cereals, root crops) but also for grazing, based 

on soil quality (Mueller et al., 2013). The tool is designed to quantify the soil quality by one single value ² 

theoretically ranging from 0 (very poor) to 100 (optimal soil conditions) points ² which is calculated on basis 

of a comprehensive set of indicators (s. Fig. 8). It is, therefore, inspired by the official German soil capability 

assessment which also uses a scale between 0 and 100 (Mueller et al., 2010). The final scores are classified 

as follows: 

¶ < 20 very poor 

¶ 20-40 poor 

¶ 40-60 moderate 

¶ 60-80 good 

¶ > 80 very good 

This SQR tool was used by the German Federal Institute for Geosciences and Natural Resources to derive a 

map of agricultural yield potentials of German arable soils (Hennings et al., 2016). Vice versa, it also offers 

opportunities to quantify marginality based on soil conditions (Gerwin & Repmann, 2016), as it can be assumed 

that poor and very poor soil quality indicates marginal land conditions. Following this approach marginal land 

can be defined accordingly by SQR scores below 40 (poor/very poor soil quality) (Galatsidas et al., 2018). 

Generally, the SQR provides two sets of individual indicators: 8 indicators describing basic soil parameters and 

an additional set of so-called ¯hazard° indicators. For each indicator a list of thresholds is given for valuing the 




















