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DNA extraction
Root tips were suspended in 250 μl lysis buffer and ground in a 0.6 ml microfuge tube with a Kontes pellet pestle (Kimble Chase, Vineland, NJ, USA). We extracted DNA using the Qiagen DNEasy Plant Mini Kit (QIAGEN Inc., Valencia, California, USA) according to the manufacturer’s instructions. DNA extraction was repeated 2-3 times for samples that showed no ARISA peaks to confirm that no fungal DNA was present. 

ARISA
Twenty-five μl PCR reactions were prepared containing 0.65 mM MgCl2, 0.2 mM dNTPs, 0.05 μM forward primer FAM-ITS1F (CTTGGTCATTTAGAGGAAGTAA [1] labeled on the 5’ end with FAM, a fluorescein amidit (Applied Biosystems, Carlsbad, CA)), 0.05 μM reverse primer ITS4 (TCCTCCGCTTATTGATATGC [2], 0.06 mg/ml bovine serum albumin, 0.15 μl JumpStart RED Taq (Sigma-Aldrich, St. Louis, MO, USA), 1X JumpStart RED Taq buffer and 5 μl of DNA extract. Reactions were prepared in 0.2 μl tubes and ran in an MJ Research PTC-225 thermal cycler as follows: 96°C for 3 min, 35 cycles of 94°C for 30s, 52°C for 30s, then 72°C for 3 min, followed by 72°C for 10 min [3]. We diluted the post-PCR DNA extracts (1/10) in ultrapure water based on our own optimization procedure for adjusting PCR product to concentrations appropriate for comparison with the size standard used for ARISA. One microliter of each sample was then mixed with 14.25 µl of formamide and 0.75 µl of size standard (MapMarker 1000 X-rhodamine, BioVentures, Murfreesboro, TN, USA). These reactions were heated to 95ºC for 5 minutes, then immediately placed on ice until run through an ABI 3100 Genetic Analyzer (Applied Biosystems, Foster City, NJ, USA; Pop6, 50cm array, T-RFLP_1500 protocol). PCR reactions were repeated 2-3 times for samples that showed no ARISA peaks to confirm that no fungal DNA was present. 

ITS sequencing
To assign taxonomic identities to the dominant ARISA fragments, fungal ITS gene region sequences were obtained by PCR amplification, as described earlier, except that the PCR primers did not have a fluorescent moiety added to the forward primer. Fungal ITS sequences were obtained directly from pooled root samples in cases where only one dominant ARISA peak was seen. PCR products were shipped on wet ice overnight for sequencing at Functional Biosciences Inc. (Madison, WI, USA). 

Bioinformatics
Sequences were assembled in Codoncode Aligner 3.7 (CodonCode Corporation, Dedham, MA, USA) using PHRAP.  We used in-house perl scripts to mask low-quality bases based on phred scores (cutoff Q20), orient, and purge sequences containing >3% Ns after end-trimming [4]. We grouped sequences into Operational Taxonomic Units (OTUs) using CAP3 [5] at 97% sequence similarity. A representative sequence was selected for each OTU after manual inspection in SeAl alignment software [6]. To assign taxonomic identities we compared the representative sequence for each OTU to ITS sequences from GenBank, utilizing a curated specimen fungal ITS search filter  (http://www.borealfungi.uaf.edu/). The top 10 hits from the BLAST search were assessed for the coverage between the query and the hit sequences and the % identity. When the top 10 hits did not have high coverage, % identity, or consistency in identification, we built maximum likelihood trees to resolve the identity of our queried sequence using the top vouchered and isolate sequences from the curated database on the Fungal Metagenomics Project website (http://www.borealfungi.uaf.edu/). To construct trees, we aligned sequences in MUSCLE [7] and used the maximum likelihood method with default settings (GTR+G+I) in Garli v.1.0 [8]. We manipulated the tree, including midpoint rooting, in FigTree v1.3.1 [9]. Nomenclature for each OTU follows Timling et al [10]. Sequences for each OTU have been archived with GenBank under accession numbers listed in (see Table S3). Sequence lengths were computed using the DNA stats function under the sequence analysis menu at DNA 2.0 Bioinformatics toolbox (https://www.dna20.com/index.php?pageID=216). Direct sequences were matched up with the dominant ribotype in the ARISA profile based on fragment length.  
We used GeneMapper 3.7 (Applied Biosystems, Foster City, NJ, USA) to read each ARISA electropherogram. In our study, ARISA was used to estimate community composition by determining the fragment length heterogeneity of the nuclear ribosomal ITS region for fungi present in the pooled community sample.  The peak heights for each fragment were relativized by dividing the fluorescence height for each peak by the total fluorescence height for a sample profile [11].  Fragment length indicates the identity of a fungal taxon (henceforth ‘ribotype’) and peak height gives a measure of the relative abundance of that taxon. Raw fragment sizes and associated peak heights were exported from GeneMapper. We used raw ARISA ribotypes lengths and analysis of corresponding OTU sequence lengths to bin fragment reads into surrogates for fungal “species” (see Table S3). In general, ARISA ribotypes were binned at 1 bp bin size where fragment size was rounded to the nearest integer.  Fragment detections within 0.5 bp are accepted to belong to the same ribotype, because the machine error in size estimation is below 0.5 bp. This is often the default binning threshold in ARISA and TRFLP software [12]. However, we found a few exceptions to the 1bp bin width rule where biological variation in sequence length within an OTU was greater than 1 bp.  When OTU sequence length variation indicated greater than 1 bp size variation for an OTU with 97% similarity of sequence identity we expanded the 1 bp ribotype bin to include ribotypes known to belong to the same OTU. Binned ribotype abundance data have been archived with the Bonanza Creek LTER http://www.lter.uaf.edu/data_b.cfm and were used in multivariate analysis of fungal communities. 
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