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The following Supporting Information is available for this article:  

 

Supplemental Summary and Results. Summary of study providing new evidence of AM fungi 

colonizing leaf litter 

 

Supplemental Methods. Detailed description of the field studies, PCR amplification and 

associated bioinformatics analyses, and statistical analyses.  

 

Fig. S1. Leaf litter bags  

Fig. S2. AM fungal sequence abundance in soil samples versus hyphal densities in overlying 

bigleaf maple leaf litter samples 

Fig. S3. AM fungal sequence abundance in the soil versus palm leaf litter samples 

Fig. S4. Species accumulation curves 

Fig. S5. Neighbor-joining tree showing phylogenetic differences among recovered sequences of 

arbuscular mycorrhizal fungi. 

 

Table S1. Characteristics of studied forests. 

Table S2. Total (non-resampled) taxa sequences of recovered arbuscular mycorrhizal fungi.  

Table S3. Arbuscular mycorrhizal fungal taxa found in leaves, soil, or both leaves and soil after 

resampling to 114 sequences/sample. 

Table S4. Results of permutational multivariate analysis of variance of AM fungal communities 

among sites and among soil and litter. This analysis used the same data that are displayed in Fig. 

1c. 
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Supplemental Summary and Results 

Using both microscopy and molecular approaches we assessed whether arbuscular mycorrhizal 

(AM) fungi colonize broadleaf litter within ectomycorrhizal (EM) host-dominated forests in the 

North American Pacific Northwest. With the molecular data, we also asked whether predominant 

taxa of AM fungi in the leaf litter mirrored those in the soil. 

Briefly, we deployed litter bags during the wet season (winter) in two early successional 

forests near Bellingham, Washington, USA, which are dominated by EM Douglas fir 

(Pseudotsuga menziesii), but also include AM hosts such as bigleaf maple (Acer macrophyllum; 

hereafter ‘maple’) and red alder (Alnus rubra; Fig. 1a). We conducted two studies in different 

years. Study 1 was conducted with whole leaves and wide-mesh litter bags (Fig. 1a) in one forest 

(Forest 1), while Study 2 used leaf segments and fine-mesh litter bags (Fig. 1b) in both forests 

(Forests 1 and 2). Winter temperatures and precipitation in this maritime climate average 5.3 °C 

and 294 mm, respectively (NOAA, 2010). We used microscopy to assess densities of AM 

fungus-like hyphae in leaves (mm hyphae per mm2 leaf), and molecular tools targeting the small 

subunit (SSU) ribosomal rRNA gene specifically to identify dominant taxa of AM fungi present 

inside leaf litter and underlying soil. Over the course of the two studies in different years, we 

used two leaf litter types: maple and Rhapis excelsa, a tropical Asian palm (hereafter ‘palm’) 

used in a previous study of AM fungi in leaf litter (Aristizábal, 2008). Maple litter pieces, which 

have reticulate venation and relatively fast rates of decomposition, were used for assessing 

densities of AM hyphae via light microscopy (the processed litter provided large vein-free areas 

and strong contrast between fungi and plant tissue facilitating identification of hyphae consistent 

with AM fungi). Palm litter pieces, which have parallel venation and decompose relatively 

slowly, provided a conservative assessment of whether AM fungi (Glomeromycota) colonized 

leaf litter before decomposition was visible. We extracted and amplified Glomeromycotan DNA 

primarily from palm samples, although we also included three composite samples of maple litter. 

Full methods are provided below as Supporting Information Methods. 

We found microscopic and molecular evidence that AM fungi colonize leaf litter within 

three months of deployment in forests dominated by EM hosts (Fig. 1b, c). We observed AM 

fungus-like hyphae in maple leaf litter from all sites (qualitative confirmation in Study 1, and in 

Study 2: mean ± standard error = 4.5 ± 0.9 mm hyphae/mm2 litter, n = 8) and we successfully 

amplified Glomeromycotan DNA from the composite maple litter samples as well as from palm 

leaf pieces (Supporting Information Table S2). We found a positive correlation between SOM 
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and AM fungal abundance in soil (SOM as loss on ignition and abundance as sequence counts; r 

= 0.85, t6 = 3.9, p = 0.008). Total sequence abundance of AM fungi in soil was correlated with 

AM fungus-like hyphal densities in maple litter (r = 0.81, t6 = 3.4, p = 0.015, Fig S2). 

Concordantly, total sequence abundance within palm litter was correlated with total sequence 

abundance in soil (ln[x+1]) transformed, r = 0.76, t6 = 2.8, p = 0.030, Fig S3), but differed 

substantially among sites (Table S2). The correlation between sequence abundance of AM fungi 

in soil and leaf litter is logical given our understanding that the obligately root-associated fungi 

would extend between roots and leaf litter. This implies, as would be expected, that AM fungi 

enter leaf litter near AM host plants, but most importantly, AM fungi may enter leaf litter even in 

forests dominated by EM host plants. 

Glomeromycotan taxa may differ in their tendency to enter leaf litter. We found the 

predominant AM fungi virtual taxa (VT) in soil were distinct from those in litter (based on 

nonmetric multidimensional ordination and permutational analysis of variance of sequence data 

resampled to 114 sequences/sample, Fig. 1c). Some VT found in leaf litter were not found in the 

underlying soil, while some VT found in soil were not found in leaf litter (Table S3); which 

explains why the distinction between AM fungal communities in litter and soil was significant 

even after taking the community variability among sites into account (Table S4). Given that AM 

fungi are growing from the soil into the leaf litter, any VT in leaf litter also must have been 

present in the soil, but likely escaped detection with our sampling effort (Fig. S4). However, VT 

detected only in leaf litter did not cluster phylogenetically, but instead were closely related to VT 

detected only in soil (Fig. S5). Thus, our results suggest that some niche differentiation may 

occur between the two substrates as has previously been found with EM fungi (Dickie et al, 

2002), but differentiation may occur within, rather than among, phylogenetic clusters.   

 

Full Methods S1 

Overview 

We conducted studies over two winters (2012-13 and 2015-16) in two early successional forests 

separated by approximately 9 km and located near Bellingham, WA, USA (Table S1). These 

forests are dominated by Douglas-fir (Pseudotsuga menziesii), but also include bigleaf maple 

(Acer macrophyllum; hereafter ‘maple’), western hemlock (Tsuga heterophylla), red alder (Alnus 

rubra), and western red cedar (Thuja plicata). Forest understory includes a mixture of 
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herbaceous and woody plants with a high abundance of western sword fern (Polystichum 

monitum).  

 

Study 1: Are AM fungi colonizing litter? 

In the first study we asked whether AM fungi colonize fresh leaf litter of maple 

(Acer macrophyllum). At three sites in Forest 1 (48° 44’ 10” N, 122° 28’ 53” W), we 

placed whole, recently fallen, air-dried leaves of maple (mean ± standard error; 2.0 ± 0.1 

g) in ~15 x 20 cm, woven mesh, polypropylene litter bags (Fig. S1a). Five litter bags 

were placed along two transects at each site (2 transects x 5 positions along transects x 3 

sites = 30 total litter bags). Only 19 litter bags, however, yielded useful samples; others 

either were lost or not enough litter material was available at harvest for analysis. Litter 

bags were placed on top of the mineral soil after clearing coarse litter (Fig. S1a) in late 

October 2012 and collected 22 weeks later. Litter was carefully removed from the bags, 

litter surfaces were brushed clean, and litter was air-dried and weighed to determine 

percent weight loss (100% x [original weight − ending weight] / original weight). 

Subsamples were frozen for later molecular analysis (described below) and the remaining 

samples were cleared, stained, and mounted on slides for qualitative assessment of 

colonization by AM fungi via light microscopy (described below).   

 

Study 2: Are AM fungi colonizing leaf litter while that litter still is structurally intact? 

The first study provided preliminary evidence that AM fungi were colonizing leaf 

litter in Forest 1. However, our samples were significantly degraded at the time of 

collection (mean ± standard error; 69 ± 5% weight lost based on air-dried samples), so 

our question of whether AM fungi would colonize fresh leaf litter, which we felt required 

evidence of colonization in structurally-intact litter, was not yet answered. In addition, 

the extent of decomposition meant that the litter was fragile, and although we were able 

to brush off debris, we were not able to wash litter surfaces to remove any external 

hyphae. Thus, we conducted a second study in which we used two leaf litter sources; 

maple and a plant with slowly degrading litter, Rhapis exclesa (hereafter ‘palm’). This 

species is an Asian tropical palm used in previous studies of AM fungal colonization 

(Aristizábal, 2008). We also used finer mesh litter bags than previously to exclude roots 

and shredder decomposers from litter bags, and we monitored decomposition throughout 
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the winter by including additional ‘weight-loss through time’ litter bags at one site. Finally, we 

expanded the study into Forest 2 (48°, 39’ 17” N, 122°, 27’ 43” W). 

The primary question of our second study was the same: 1) Are AM fungi colonizing 

new leaf litter? We posed additional questions, however, which were relevant in the event we 

found AM fungi in new leaf litter: 2) do the predominant AM fungal taxa in leaves mirror those 

in the soil, and 3) does AM fungal colonization of leaf litter correlate with soil organic matter of 

the underlying soil? 

Litter bags were constructed as follows. Fresh leaves were collected in late September 

2015 including middle leaflets of a palm from the University of Miami Gifford Arboretum, and 

senescing, but not yet fallen, leaves of maples from Cornwall Park, Bellingham, WA. Leaves 

were cut into 3 x 3 cm squares and dried at 60°C for 48 h. Each litter bag, made from 30 μm 

nylon mesh (Sefar; Buffalo, NY), included two litter samples of one litter type, either maple or 

palm (Fig. S1b). 

In late October 2015, we placed four litter bags of each litter type along a transect at each 

of four new sites in Forest 1 (Sites 1-4), and at an additional four sites in Forest 2 (Sites 5-8; 2 

litter types x 1 transect x 4 positions along the transect x 4 sites x 2 forests = 64 litter bags). Sites 

were located in groves which included mature AM hosts; either maple or red alder (Alnus 

rubrus). As in the first study, coarse litter was cleared, and litter bags were placed on the mineral 

soil (Fig. S1b). A thin layer of coarse litter was placed on top of the litter bags. 

At the same time, we placed additional litter bags of each litter type to measure overall 

weight loss at all sites and to monitor weight loss through time at Site 1 (our intention was to 

avoid excessive litter fragmentation). These litter bags were dried at 60°C for 4 d and weighed 

prior to being deployed. ‘Weight-loss through time’ litter bags were placed in triplicate at Site 1 

only (3 replicates x 1 position on the transect x 2 litter types = 6 litter bags). Overall-weight-loss 

litter bags were placed in triplicate along the same transect as the treatment litter bags at each site 

to be measured at the study’s end (2 litter types x 3 positions along transects x 4 sites x 2 forests 

= 48 litter bags).  

Maple and palm litter bags were collected after 10.5 and 16.5 weeks, respectively 

(compared to 22 weeks in Study 1). In the lab, litter was carefully removed from the bags, 

thoroughly washed with distilled water, and dried on paper towels. When sufficient material was 

available, subsamples were frozen for later molecular analysis (described below). Although 

weight loss samples to measure overall decomposition were included at all sites, only Site 1 
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included weight-loss samples that were collected throughout the study. These ‘weight-

loss through time’ samples were used to monitor the rate of decomposition and to time 

sample collection. Unfortunately, decomposition rates at some sites were faster than 

those at Site 1, so some maple samples were fragmented and/or fragile. Among those 

fragmented and/or fragile samples, we prioritized samples for microscopy. Samples were 

mounted on slides for qualitative assessment of AM fungal colonization via light 

microscopy (described below).   

 

Study 2: Soil Samples 

Soil samples were collected at the time litter bags were deployed, along transects 

offset by ~10 cm from each litter bag transect. At each sampling location, 100 mL was 

collected from the center of a 10 cm × 7 cm (diameter × depth) volume of homogenized 

soil (4 samples x 8 sites = 32 soil samples). In the lab, subsamples were taken, pooled by 

site, and frozen at -20°C for later molecular analysis (see below). The remaining soil was 

air dried and stored at room temperature for later analysis of soil organic matter via loss 

on ignition (dried at 105°C for 48 hr, combusted at 500°C with a 2 hr ramp-up and 2 hr 

hold; reported as percent loss on ignition (100 % x [dry weight – combusted weight] / dry 

weight).  

 

Studies 1 and 2: Microscopy 

Maple litter was cleared and stained at room temperature using a method modified 

from Phillips and Hayman (1970). The first step, clearing the pigment, is a balance 

between achieving translucency (which allows for contrast once the sample is stained) 

without dissolving the sample. We monitored each sample by viewing it under a 

dissection microscope (daily in the first weeks, and then weekly for prolonged clearing 

times). Litter was cleared in 2.5-10% KOH at room temperature for a minimum of 48 h 

and a maximum of 30 days depending on pigmentation in the sample. As soon as samples 

achieved translucency, they were acidified for ~ 24 h in 3% HCl. The duration of staining 

differed depending on each sample and ranged from 16-20 h at room temperature in 

0.05% Trypan blue in lactoglycerol. Samples were de-stained in distilled water for a 

minimum of 48 h prior to being mounted on slides.  
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Slides were made of randomly chosen inter-vein litter sections. Litter was mounted under 

two 1 cm2 coverslips, and where material was available, two slides were made for each sample. 

When litter samples were fragile and/or fragmented, we were limited by available material and 

our method of choosing sections was, at best, pseudo-random. AM fungal colonization was 

qualitatively assessed in Study 1 slides and was quantitatively assessed in Study 2 by adapting 

the gridline intersect method described in Tennant (1975). Viewing the samples at 200x with a 

10 x 10 cell ocular grid, we counted hyphal intersections with projected gridlines in 10 fields of 

view under each cover slip. The projected grid had a cell length of 50 μm and covered a sample 

area of 500 x 500 μm. Hyphae were considered consistent with AM fungi if they had some, but 

not necessarily all of the following characteristics: irregular or absent septa, non-parallel walls 

(often knobby in shape because of ‘unilateral angular projections’), hyphal branching at < 90°, 

and lack of melanization (Rillig et al, 1998). Because fungal hyphae are morphologically 

variable, it is possible that some hyphae we counted as ‘consistent with AM fungi’ were not AM 

fungi, and vice versa. Hyphae within a field of view that displayed questionable characteristics 

but were connected to hyphae that were consistent with those of AM fungi outside the field of 

view, were counted. Hyphal fragments shorter than 50 μm were ignored. A hypha terminating at, 

crossing, or with a curve just tangent to, a gridline was counted as one intersection, and a hypha 

running along a gridline was counted as two intersections. Fields of view were chosen pseudo-

randomly by moving the stage arbitrary amounts in an S-shaped pattern to cover the entire 

subsample. If the sample occupied < 90% of the field of view, which occurred sometimes due to 

shape or decomposition, that field was skipped. Intersection counts were converted to hyphal 

length per unit leaf area. Tennant (1975) presented the following equation:  

𝑅 =
11
14 	𝑁 ∗ 𝑔 

where R is total length of hyphae within the grid, N is the number of intersections, and g is the 

grid-cell length. We converted this to density as follows: 

𝐷 =
11	𝑁* ∗ 𝑔
14	𝐴  

Where	𝑁*	is the mean number of intersections per field of view measured for a sample, A is the 

sample area covered by the grid and D is colonization density as length of hyphae per area of 

litter.  
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Studies 1 and 2: Molecular methods 

We extracted DNA from both leaf litter and soil samples including two composite palm litter 

samples from each site (n = 2 x 8 sites = 16) and two control samples that had never been placed 

in the field (n = 2).  We also extracted DNA from one composite soil sample from each site (n = 

1 x 8 sites = 8). Maple litter was most degraded, but we were able to extract DNA from one 

composite maple litter sample from Study 2 and two composite maple litter samples from Study 

1 (n = 3). Thus, in total, we had 31 samples available for molecular analysis, we did not find any 

AM fungi sequences in our two control samples, and we report the results from 29 samples in 

Table S2.  

DNA was extracted from approximately 25 mg of lyophilized leaf tissue or 

approximately 250-300 mg of dried soil per sample using the MoBio PowerPlant™ and 

PowerSoil™ DNA isolation kits, respectively, following the manufacturer’s instructions. 

Samples were prepared for Illumina sequencing using a two-step PCR protocol to first amplify 

our target region and then attach unique sample identifiers. For this study we used the AM fungi 

specific primers WANDA (Dumbrell et al, 2011) and AML2 (Lee et al, 2008) to target the small 

subunit (SSU) rRNA. Detailed descriptions of the PCR protocols used can be found in McTee et 

al. (2017) and Lekberg et al. (2018). Briefly, all PCR1 reactions were carried out in 12.5 μL 

reaction volumes containing 1 μL of DNA extract as template, and 20.0 pmol of each primer in 

1X GoTaq® Green Master Mix [(Green GoTaq® Reaction Buffer, 200 μM dATP, 200 μM 

dGTP, 200μM dCTP, 200μM dTTP and 1.5mM MgCl2) Promega, USA]. Each reaction was 

performed singly or in duplicate to ensure adequate amplification in a Techne TC-4000 

thermocycler (Bibby Scientific, Burlington, USA). Amplicons generated during PCR1 were 

diluted 1:10 for use as template in PCR2. PCR2 then was carried out following Bullington et al. 

(2018). PCR2 amplicons were pooled based on band intensity and purified using AMPure XP 

beads (Beckman Coulter Genomics, USA) prior to sequencing. Sequencing was done at the 

Institute for Bioinformatics and Evolutionary Studies (IBEST) genomics resources core at the 

University of Idaho (http://www.ibest.uidaho.edu/; Moscow, ID, USA). Amplicon libraries were 

sequenced using ¼ of a 2 x 300 paired-end (PE) run on an Illumina MiSeq sequencing platform 

(Illumina Inc., San Diego, CA, USA). 
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Studies 1 and 2: Bioinformatics 

Bioinformatics analyses were performed using “Quantitative insights into microbial ecology 2”, 

(QIIME2 version 2018.2; https://qiime2.org/; Boylen et al, 2018). Sequence reads were first 

demultiplexed using the q2-demux plugin (https://github.com/qiime2/q2-demux). Only forward 

reads were used for the SSU region, as the overlap between forward and reverse reads is too 

short to merge the two without significant sequence loss. Forward reads were trimmed to 210 bp, 

which covers the informative region of our 18S target (Lee et al, 2008), quality filtered, and de-

replicated using the q2-dada2 plugin (Callahan et al, 2016). The q2-dada2 plugin uses nucleotide 

quality scores to produce sequence variants (SVs), or sequence clusters with 100% similarity 

representing the estimated true biological variation within each sample. Although sequences are 

clustered at 100% similarity as opposed to the traditional 97% similarity, DADA2 produces 

fewer spurious sequences, fewer clusters, and results in a more accurate representation of the true 

biological variation present (Callahan et al, 2016). This original quality filtering resulted in 

79,673 sequences. Because this region and primers can amplify non-target DNA (Lekberg & 

Bullington, personal observation), we used several approaches to ensure that we only retained 

sequences of AM fungi for downstream analyses. We removed all SVs that did not match virtual 

taxa in MaarjAM, a reference database for AM fungi (Öpik et al, 2010), with at least 80% 

similarity and coverage (https://github.com/qiime2/q2-quality-control). In previous analyses we 

have found 80% to be a conservative cutoff for removing non-target DNA within this region. 

This resulted in the removal of 286 non-target SVs (49,409 sequences) while 101 SVs (30,264 

sequences) were retained. The QIIME2 q2-feature-classifier (https://github.com/qiime2/q2-

feature-classifier), a naive Bayes machine-learning classifier which has been shown to meet or 

exceed classification accuracy of existing methods (Bokulich et al, 2017), then was used to 

assign taxonomy for those remaining reads. We set a confidence threshold of 0.94 and used a 

previously altered version of the MaarjAM database that included many non-target SSU reads to 

limit over classification of sequences to AM fungi. This allowed us to identify and remove many 

additional non-target sequences amplified by the WANDA and AML2 primers. All remaining 

SVs were aligned with all virtual taxa sequences from MaarjAM with the QIIME2 alignment 

plugin (MAFFT, Katoh & Standley, 2013), removing non-informative nucleotide positions 

without at least one character present in at least 40% of sequences. We produced a midpoint-

rooted phylogenetic tree from this alignment using the QIIME2 phylogeny plugin (FastTree 2, 

Price et al, 2010) to verify identification as AM fungi. These steps additionally were performed 
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on all previously removed ‘non-target’ sequences to confirm that they were not AM fungi. Our 

quality control efforts identified a total of 69 AM fungus SVs, represented by 18,633 sequences 

in both soil and leaf tissue (Table S2), or 23% of the original 79,673 original quality filtered 

sequences. SVs were further collapsed based on MaarjAM virtual taxa assignments. Species 

accumulation curves were produced using the function “specaccum” in the ‘vegan’ R package 

and data were rarefied at 114 sequences per sample for even sampling depth (Fig. S4). A final 

neighbor-joining tree was produced from the rarefied data using the function “nj” in the R 

package ‘ape’ (Paradis et al, 2004) to illustrate the phylogenetic differences between sequences 

recovered from litter and soil (Fig. S5). All sequences have been submitted to GenBank and 

assigned accession numbers MH453967-MH454026. 
 

Studies 1 and 2: Statistical Analyses 

All statistical analyses were completed using the statistical software R (version 3.4.4; R Core 

Team, 2018) in the RStudio environment (version 1.1.442, RStudio Team, 2016). Correlations 

and t-tests were completed using the “cor.test” and “t.test” functions from the base stats package 

after confirming data met assumptions of normality and homoscedasticity. We used nonmetric 

multidimensional scaling (NMDS) to evaluate similarities among predominant AM fungal taxa 

in leaf litter and soil.  Only samples with sufficient sequences (>114 sequences/sample) were 

included in the ordination: these included soil samples from all sites of Study 2, palm litter 

samples from Sites 5, 6, and 8 in Forest 2 of Study 2, and three pooled maple litter samples (two 

from Forest 1 in Study 1 and one from Forests 1 and 2 in Study 2). These data were reduced to 

two dimensions via NMDS with the “metaMDS” function and a euclidean dissimilarity matrix in 

the vegan package (Oksanen et al, 2018). Data reduction produced very low stress (0.09), and the 

nonmetric r2 between the ordination distance and observed dissimilarity was 0.99. To determine 

if AM fungal communities differed between soil and litter while accounting for differences 

among sites, we analyzed our dissimilarity matrix as follows. We first checked for multivariate 

homogeneity of dispersion among soil and litter communities and among site communities using 

“betadisper” and “anova.” We found no evidence against homogeneity (F1,12=1.63, p=0.23; 

F8,5=1.40, p=0.37; respectively). We then proceeded with permutational multivariate analysis of 

variance using the “adonis2” function including first ‘site’ and then ‘soil or litter’ as sequential 

factors.  
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Supplemental Figures 

Figure S1. a) Woven, polypropylene mesh litter bags (~15 x 20 cm) containing entire bigleaf 

maple (Acer macrophyllyum) leaves were placed beneath loose litter for our first study, Study 1, 

in which all sites were located in Forest 1. b) Litter bag placement was similar in our second 

study, Study 2, but bags were smaller (~3 x 3 cm) and made of 30 μm nylon mesh. This study 

used sites in Forests 1 and 2. 

(a) 

 
(b) 
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Figure S2. AM fungal sequence abundance in soil samples plotted against AM fungal-like 

hyphal densities determined microscopically in overlying bigleaf maple (Acer macrophylum) leaf 

litter samples from our second study, Study 2. Each point on the graph represents paired 

measurements from one of our eight study sites and the correlation coefficient was estimated 

using Pearson’s method. Raw sequence data are presented in Table S2, but hyphal densities are 

reported here only. This plot suggests that AM fungus colonization of leaf litter is driven in part 

by densities of AM fungi in the soil. Yet, the plot should be interpreted with caution as hyphal 

morphology is variable, and distinguishing AM fungal hyphae from other fungal hyphae in the 

soil is difficult; therefore, measured hyphal densities might include some non-AM fungi hyphae 

or conversely, exclude some AM fungi.   
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Figure S3. AM fungal sequence abundance in soil samples plotted against AM fungal sequence 

abundances in overlying palm (Rhapis excelsa) leaf litter samples from our second study, Study 

2. Each point on the graph represents paired measurements from one of our eight study sites. 

Raw sequence data are presented in Table S2. Note that values on the vertical axis were ln(x+1) 

transformed to improve normality and the correlation coefficient was estimated using Pearson’s 

method. This plot suggests that AM fungus colonization of leaf litter is driven in part by 

densities of AM fungi in the soil, although the relationship is nonlinear.  
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Figure S4. The three species accumulation curves represent all samples combined (combined; 

diamonds), leaf litter samples only (litter; triangles), and soil samples only (soil; squares). These 

curves, which are not asymptotic, suggest additional samples would have revealed more species 

of arbuscular mycorrhizal fungi in both source materials. Curves are based on resampled data 

which was rarefied to 114 sequences per sample for even sampling depth. The full dataset (pre-

rarefication) is available in Table S2. Shaded polygons represent +/- one standard deviation from 

the line.  
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Figure S5. Phylogenetic differences among sequences recovered from litter and soil are shown 

in this neighbor-joining tree. Shapes denote which sequences were recovered from litter only 

(triangles), soil only (squares), or litter and soil (circles), while colors denote families of 

arbuscular mycorrhizal fungi. This tree is based on resampled data which were rarefied to 114 

sequences per sample for an even sampling depth. The full dataset (pre-rarefication) is available 

in Table S2.  
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