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IMPACT OF TILLAGE INTENSITY ON ARABLE SOIL MICROBIAL COMMUNITIES,

PHYSICAL PARAMETERS AND PLANT PATHOGEN SUPPRESSIVENESS
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Agriculture is facing major environmental challenges due to climate change. Erosion and nutrient

loading to waterways is increasing, if autumns get wetter and winters milder as predicted. Crop cover

protects the soil surface reducing the risk of erosion and nutrient leaching. The remaining crop

residues may, however, hamper agriculture and create optimal conditions for soil and residue born

crop pathogens. The aim is to develop innovative and feasible agro-environmental technology for

improvement of environmental sustainability of cultivation methods by increasing soil crop cover

taking advantage of ecosystem services of soil microbes to suppress crop pathogens as an alternative

system for chemical control. Studies were conducted at six long term experimental field sites with

no-till and till treatment plots cultivated mainly with spring cereals. Four automatic continuous

monitoring stations were established (2009) on two experimental fields. These stations enable

continuous, real-time measurement of soil and weather parameters all year round. The acquired

data is used to model the soil-air interface conditions in tillage treatments. The straw degrading fungi

are isolated from straw pouches, over wintered at experimental fields (depth of 0, 10 and 20 cm).

Isolated fungi are classified by morphological and molecular methods. The soil fungistasis was

measured using surface layer method (Boer et al., 1998, New Phytol. 138, 107–116) using F.

culmorum as model fungi. Soil microbial community structures were described using T-RFLP

fingerprinting (Liu et al., 1997, Appl. Environ. Microbiol. 63, 4516–4522) and pyrosequencing (Sogin

et al., 2006, Proc. Natl. Acad. Sci. 103, 2115–2120). The results of this project can promote the

development of sustainable agricultural management strategies in Nordic conditions by increasing

the knowledge how tillage impacts on soil microbial communities, straw degradation, fungistasis and

physical parameters in soil-air interface.
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