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Introduction 
Alley cropping systems are a modern form of agroforestry where annual field crops are grown in combination with strips of 

fast-growing tree species, so-called short rotation coppices (SRCs). Besides fulfilling the farmers’ requirements to keep the 

field in the state of production, SRC strips provide many of the well-known positive functions of hedges. They act as wind 

shelter and reduce soil erosion. By influencing microclimate, they can balance out short periods of extreme climatic 

conditions leading to higher and more stable biomass yields of the field crops. Furthermore, they may affect quality 

parameters of crops and disease pressure. SRC strips can increase the structural and habitat diversity in the landscape, thus 

promoting biodiversity. 

Studies on these various aspects are carried out in five agroforestry systems (AFS) within the joint project 

“AgroForstEnergie” in Germany, since 2007. The sub-project of the Thuringian State Institute of Agriculture focuses on 

influences on crop yield and quality. 

Results 
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Research questions  
1. What effect have SRC strips on the yield pattern of the field crops? 

Methods 
• Collection of yield data with GPS equipped 

harvesters. 

• Data were evaluated with ArcGIS 10.2: 

a) In transects (Fig. 2) average yield was calculated 

per cutting width (7.5 m, 15 m, 22.5 m, etc) of the 

harvester between 2 SRC strips.  

b) A linear regression model was fitted. 

• Quality parameters were determined for malting barley in 2012, sampled 

along a transect (Fig. 1). Samples for winter rape analyses were taken in 

2013 for the two 96 m wide field strips directly from the harvester (one 

sample per cutting width). 

• Parameters analysed: 

Fig. 2: Transects for analysing yield patterns of field crops. 

2. What is the effect of the SRC strips on crop quality? 

Fig. 4: Protein content of spring barley in 2012 at different 

distances to SRC strips of 4 yr rotation (tree height: 4.2 m) 

compared to SRC strips of 8 yr rotation. (tree height: 7.2 m). 

Fig. 5: Crude fat content of winter rape in 2013 at 

different distances to SRC strips (tree height for  

4 yr/8 yr rotation: 5.7/8.3 m). 

• No influence on yield pattern of spring barley by SRC strips in 2008 

(tree height: 1.2 m) and 2011 (tree height: 5.7 m), but to 30-40% in 2012 

(tree height: 7.2 m). It increased, with decreasing field strip width (Fig. 3) 

• No influence of SRC strips on yield pattern of winter wheat in 2007 

(tree height: 0.5 m) and 2010 (tree height: 4 m) 

• No influence on yield pattern in winter rape in 2009 (tree height: 2.5 m) 

but a tendency in 2013 towards higher yields near SRC strips being     

48 m apart (R² = 0.54 and 0.24, tree height: 8.3 m). 

• Increased protein content in 3 m vicinity of SRC 

strips in the 8 year rotation, where it slightly 

exceeded the critical value (Fig. 4) 

• No clear influence on moisture content 

• Increased contents of mycotoxins DON and ZEA in 

3 m vicinity of SRC strips in the 4-5 year rotation 

but well below the maximum level allowed 

according to EU legislation (EC No 1881/2006) 

• Up to 30 m distance from SRC strips: 

 Decreased crude fat content by 3% 

 Increased moisture content  by 2% 

• 2% increased admixture up to 7 m, but 

high fluctiations (stddev reference: 2.9%) 

• Standards of the customer where met for 

the investigated quality parameters at all 

distances 

Conclusions   
During 7 years after the establishment of an alley cropping system, influences on yield pattern by SRC strips varied for the different field crops from no detectable influence (winter 

wheat) to a 30-40% influence (spring barley). This influence must yet be assessed by quantifying its effect on overall crop yield. Negative effects on crop quality were small and 

limited to the immediate vicinity of SRC strips in the first years and increased with increasing tree height. With a few exceptions in the vicinity of SRC strips, quality standards of the 

customers and levels according to legislations were met. Therefore no price reduction is expected when selling the harvest. As the alley cropping system is still young, further data are 

required to confirm our findings. 
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Fig. 3: Yield pattern of spring barley next to SRC strips of 8 year rotation. 
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Fig. 1: Study site: Alley cropping in Thuringia, Germany, established 2007 on a 50 ha field. 
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