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A B S T R A C T

Wind erosion is a significant threat to the productivity and sustainability of agricultural soils. In the dryland
winter wheat (Triticum aestivum L.)-fallow region of Inland Pacific Northwest of the USA (PNW), farmers in-
creasingly use conservation tillage practices to control wind erosion. In addition, some farmers in this dry region
apply municipal biosolids to soils as fertilizer and a source of stable organic matter. The impacts of soil man-
agement practices on emissions of dust microbiota to the atmosphere are understudied. We used high-
throughput DNA sequencing to examine the impacts of conservation tillage and biosolids amendments on the
transport of dust-associated fungal and bacterial communities during simulated high-wind events over two years
at Lind, WA. The fungal and bacterial communities contained in windblown dust differed significantly with
tillage (conservation vs. conventional) and fertilizer (synthetic vs. biosolids) treatments. However, the richness
and diversity of fungal and bacterial communities of dust did not vary significantly with tillage or fertilizer
treatments. Taxa enriched in dust from fields under conservation tillage represented many plant-associated taxa
that likely grow on residue left on the soil surface, whereas taxa that were more abundant with conventional
tillage were those that likely grow on buried plant residue. Dust from biosolids-amended fields harbored greater
abundances of taxa that likely feed on introduced carbon. Most human-associated taxa that may pose a health
risk were not present in dust after biosolids amendment, although members of Clostridiaceae were enriched with
this treatment. Results show that tillage and fertilizer management practices impact the composition of
bioaerosols emitted during high-wind events and have potential implications for plant and human health.

1. Introduction

Wind erosion from agricultural land is a major threat to the soil
resource and hampers our ability to sustainably feed an escalating
human population (Pimentel, 2003). Wind erosion occurs primarily in
arid and semi-arid ecosystems with an estimated 363 teragrams (Tg,
1× 109 kg) of soil being eroded from anthropogenic or agricultural
landscapes per year (Ginoux et al., 2012). Airborne sediment, especially
the finest fraction (< 10 microns), can be transported long distances in
the upper atmosphere (Acosta-Martínez et al., 2015; Favet et al., 2013;
Prospero et al., 2014). Wind erosion and blowing dust emissions com-
monly occur in the dryland PNW wheat-fallow area of the Columbia
Plateau east of the Cascade Mountains due to drought, low production
of crop residue, excessive tillage, and poorly-aggregated soils with low
organic matter. This 1.56 million-hectare cropland region receives<

300mm average annual precipitation and was a native sagebrush-
grassland ecosystem before being converted to wheat farming 135 years
ago. Today, the PNW is the major soft-white wheat producing region in
the USA. Winter wheat-summer fallow is the principal cropping system
where only one wheat crop is produced on a given parcel of land every
two years (Schillinger and Papendick, 2008). During the fallow year,
primary tillage is conducted in April or May to sever capillary pores and
channels to limit loss of soil water accumulated in the winter during the
hot, dry summer months (Wuest and Schillinger, 2011). Many farmers
practice conservation tillage as conventional tillage generally buries
most surface residues, can pulverize soil clods, and reduce surface
roughness; all of which leaves soil vulnerable to wind erosion (Sharratt
and Schillinger, 2016; Singh et al., 2012). Especially problematic in the
PNW is emission of small dust particles ≤10 μm in diameter, known as
PM10. Emission of PM10 during wind storms results in frequent
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