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Figure 1. The allocation of Paper I-V in two dimensions, from assessment of cropping systems to 
design, and from field to farm scale. The dashed arrows show the connection between the papers 
along the two dimensions of the graph.  
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Figure 2. The case study regions at NUTS 2 level across Europe (Paper I-II). This map includes 
data produced by European National Mapping and Cadastral Agencies @ EuroGeographics.
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Figure 3. Linear regression of log10 of mean against log10 of variance for global yield data for 
rye, following Taylor’s Power Law (Paper III). The regression follows y = a + bx with a = -1.93 
± 0.07 SE and b = 1.55 ± 0.17 SE (df= 93, Adjusted R² = 0.44, P < 0.001).
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Figure 4. The experimental sites across northern Europe (Paper IV). This map includes data 
produced by European National Mapping and Cadastral Agencies @ EuroGeographics.
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Figure 5. Map of the case study area in northern Germany (Paper V). Location of the farms 
participating in the on-farm research and crop rotation modelling, and the location of the on 
station experiment.  
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Figure 6. Gross margin plotted against N2O emissions for arable cropping systems with (red 
circles) and without legumes (green squares) in Brandenburg (Paper I).



 
Figure 7. Multi-criteria assessment of arable and mixed cropping systems in Brandenburg (Paper 
II). Comparison of current farming (blue line), economic-environmental optimum system with 
legumes (green line) and without legumes (red line), and the mean impact (black line).Values are 
the ratio of the single impact relative to the average impact calculated for that indicator across 
all CS per region (outside values represent positive impacts).  
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Figure 8. Relationship between yield and (A) the standard coefficient of variation (CV) and (B) 
the adjusted CV (Paper IV). Each data point represents the mean and variance of an 8-year 
period from long-term experiments for grain legumes (n = 100, red circles), broad-leaved crops 
(n = 96, blue triangles) and cereals (n = 275, green squares). The relationship is shown with a 
logarithmic regression line over all groups of crops (n=471).  



 

Figure 9. Yield stability of different crop groups estimated with the adjusted coefficient of 
variation (Paper IV). Comparison between spring-sown broad-leaved crops (sBL) (n = 75), 
spring-sown grain legumes (sGL) (n = 100), spring-sown cereals (sCR) (n = 117) and autumn-
sown cereals (aCR) (n = 158). In each boxplot, the median is the black bar, the box covers the 
interquartile range, the whiskers cover the entire range of data, and circles indicate potential 
outliers.

 



 
Figure 10. DEED framework for re-designing cropping systems (Paper V). The co-learning 
process with farmers, advisors and scientists, with an example for the development of soybean 
production.
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