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Introduction 

Soil compaction is a worldwide threat to sustainable agriculture, as it has various adverse 
impacts on soil quality, crop growth and the environment. As part of this response, tillage is 
recognized as a fast and efficient method and plant roots are believed as an environmental 
friendly and promising way to alleviate soil compaction. However, the effects of cover crops 
and strip tillage on arable soil and crop growth to alleviate soil compaction are not well 
documented. The objectives of this study were to 1) assess the effect of two winter cover 
crops (white mustard and winter rye) on the next season’s soil properties and maize growth; 
2) compare the effects of strip tillage (ST) and intensive tillage (IT) on soil physical 
properties, soil water content and maize growth. 

Material and methods 

A field trial was conducted on a sandy loam soil in Belgium. Between Autumn 2016 and 
Spring 2017 (winter season), two types of cover crops were grown (white mustard with tap 
roots and winter rye with fibrous roots) in a randomized block design with eight replications. 
In Spring 2017, an additional factor, Spring tillage, was introduced, i.e., ST and IT in a split 
plot design and afterwards maize was grown as the main crop in 2017(Summer season). We 
thus had four treatments by combining the two tillage practices with the two previous cover 
crops. Three replications were chosen in the Summer season. In the Winter season, cover 
crop biomass and root distribution (core-break method) were measured. In the Summer 
season, soil moisture content, penetration resistance, root distribution (trench profile method; 
Fig. 1) and maize biomass were observed.  

 

Fig.1. Trench profile method to detect root distribution between two maize row 
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Results and conclusion 

The two different cover crops types showed no significant differences on soil physical 
properties in a one year’s system, but slight differences were found in maize root growth 
(Fig. 2) and above-ground biomass.  
Strip tillage was sufficient to temporarily loosen the soil in crop rows. The out-row soil 
properties, i.e., penetration resistance, bulk density and porosity structure differed between 
ST and IT in the top 30 cm, which greatly restricted maize root distribution (Fig. 2), but did 
not affect maize growth. Worth mentioning is that the first half of 2017 was exceptionally dry 
according to Royal Meteorological Institute of Belgium (RMI). In contrast, ST seemed to be 
better in terms of overall mean maize biomass. Overall, ST seemed suitable to apply in the 
study area for maize growth after IT in the previous year; however, a long-time study will be 
useful to confirm and extend this conclusion.  

 

 

Fig. 2. Average (n=3) maize root number density profile distribution in each treatment 
(WR_IT = winter rye _ intensive tillage, WR_ST = winter rye _ strip tillage, WM_IT =white 
mustard _ intensive tillage, WM_ST = white mustard _ strip tillage). The maize rows were 
located at 0 and 75 cm. The dashed lines indicate the border of the tilled area of ST where 
residues were removed. 
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