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a b s t r a c t

Organic amendments and conservation tillage are important management tools for reducing soil erosion
and improving soil health in agricultural systems, yet the impacts of these practices on soil microbial
communities is poorly understood. We evaluated the effects of biosolid amendments and conservation
tillage on soil fungal communities in a dryland wheat (Triticum aestivum L.) esummer fallow cropping
system in the inland Pacific Northwest, USA (PNW). Biosolids or synthetic fertilizer was used in com-
bination with conventional (disk) or conservation (undercutter) tillage. Fungal communities were
characterized from soil and biosolid aggregates after the second application of biosolids in 2015 and
before and after the second application of biosolids in 2016 using high-throughput amplicon sequencing.
Biosolid amendments substantially altered fungal community composition, but not diversity, relative to
synthetic fertilizer. In contrast, although many more fungal taxa were influenced by conservation tillage
when synthetic fertilizer was applied, conservation tillage had relatively little effect on soil fungal
communities receiving biosolids, suggesting that the form of N supplied (mineral or organic) may
mediate the effects of increasing surface crop residue on fungal communities. Biosolid-mediated shifts in
fungal communities were correlated with differences in soil characteristics, especially C, N, and P, and
were persistent for at least three years after the initial biosolid application. A small number of taxa,
including Fusarium, Ulocladium, Gymnoascus, Mortierella, and Neurospora, were highly enriched by bio-
solids in soil and dominated fungal communities of biosolid aggregates. Results show biosolids can have
strong and lasting impacts on soil fungal communities, likely due to their effects on soil nutrients, and
select for a small number of fungi capable of utilizing biosolids as a food source.

Published by Elsevier Ltd.

1. Introduction

Soil loss is a global problem for the long-term sustainability of
agricultural systems as the rate of soil loss is 10e40 times greater
than that of soil formation (Uri and Lewis, 1999). Billions of tons of
topsoil are lost to erosion in the US every year (Montgomery, 2007;
Uri, 2001) with a social cost in the billions of dollars (Crosson, 1995;
Pimentel et al., 1995).Wind erosion is an especially serious problem
for tillage-intensive dryland wheat production in the low-
precipitation (<350 mm annual) region of the Pacific Northwest

(PNW) (Singh et al., 2012). The major cropping system is a 2-year
winter wheat-summer fallow rotation where only one crop is
produced every other year on a given parcel of land. Soils are pri-
marily composed of silt or fine sand, have low organic matter (<1%),
and are poorly aggregated. Moreover, because of often meager
residue cover on the soil surface, tillage during fallow, drought, and
high winds makes these soils especially prone to wind erosion and
PM10 small particulate emissions (Sharratt and Schillinger, 2016;
Singh et al., 2012). Adoption of management practices to mini-
mize or eliminate tillage and increase residue cover are key for
mitigating soil loss from windblown dust and enhance the sus-
tainability and security of agriculture. Although there has been
substantial improvement in management practices to control wind
erosion and their acceptance by growers (Wade et al., 2015),* Corresponding author.
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