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The whole-genome short read sequence data of the 87 newly sequenced mildew isolates generated in this study have been deposited in the NCBI’s Short Read
Archive (SRA) database under the accession code BioProject PRJNA625429 [https://www.ncbi.nlm.nih.gov/bioproject/PRJNA625429]. All mildew isolates' genomic
sequences used on this study can be found on SRA ncbi and the accession codes can be found in the Supplementary Table 1 (PRJNA625429, SRP062198). The wheat
powdery mildew isolates that have been sequenced here are available from the powdery mildew collection of Prof. Beat Keller (University of Zurich,
bkeller@botinst.uzh.ch). Since individual mildew isolates may die over time, access to all isolates cannot be guaranteed indefinitely. Source data are provided with
this paper.

This is a population genetics study using various geographical populations of the grass mildew fungus with 173 isolates being finally
used.

The research sample is the grass powdery mildew fungus Blumeria graminis. Various formae speciales were used. The rationale was
that we wanted to have a worldwide sample dataset. Extra data was used from SRA of ncbi to complete the genomic dataset. The
dataset consists of whole-genome sequencing data.

Since it is quite hard to isolate mature and viable isolates of powdery mildew, isolates were chosen on the basis of availability. The
sample size was sufficient for the planned analysis according to previous publications. Sample sizes were chosen on the basis of
availability.

To collect the data, co-authors of the paper went out into the field and collected a few wheat leaves infected with the mildew fungus
or samples already collected before were added to the dataset from another mildew collection. The sample coordinates were
recorded on using GPS tracking devices (e.g. cellphone) and were written with a pen on the envelopes that contained the biological
samples.

Time wise data was mostly collected between 2010 and 2019, always during the end of the growing season of wheat, since mature
chasmothecia that grow on dry wheat leaves were used for the sampling. A few samples were used from the 1990s. Sample
collectors travelled to wheat fields around the world where wheat is growing and infected wheat powdery mildew. The spatial scale
includes wheat fields from five continents (Europe, Asia, North America, South America, Australia).

Data that was not of high quality was excluded (low sequencing coverage, clonal isolates). Isolates that were hard to propagate were
also excluded from sequencing and further analyses.

All analyses were repeated more than once with a slight change of mildew isolates and were fully reproducible.

Isolates were either allocated into groups in geographical clusters or were grouped by admixture analyses output. Random mildew
isolates and subgroups were used to repeat some of the analyses (where deemed important).

Blinding was not applicable, since the goal of the study was to sample biodiversity of wheat powdery mildews.

Natural/Agricultural fields. Environmental factors (e.g. temperature, rain) were not relevant. Only the host plant (hexaploid and
tetraploid wheat) were considered.

All the different sampling locations are found in the Supplementary Table 1.

Local collaborators and co-authors accessed the habitats, collected and shipped the samples to Switzerland. Where necessary we




