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Supplementary Table 1 – Sampling site descriptions.  

 Site Location Soil classification Soil description Altitude 
(m asl) 

pH Electrical 
conductivity  
(µS cm-1) 

Total 
carbon 
(%) 

A Upland 
peatland 

53° 13' 1.22" N 
4° 1' 8.78" W 

Non-calcaric 
lithosol 

Very acid upland soil with a wet 
highly organic topsoil 

431 4.27 39 29.1 

B Upland 
grassland 

53°13'33.00" N 
4° 0' 54.86" W 

Typical podzolic 
brown soil 

Freely draining acid loamy 
sandy clay soil over rock 

289 5.89 30 11.3 

C Semi-improved 
grassland 

53° 13' 55.24" N 
4° 1’ 2.22” W 

Typical podzolic 
brown soil 

Freely draining slightly acid 
sandy loam soil 

77 4.61 27 11.2 

D Lowland 
grassland 

53° 14' 10.98" N 
4° 1' 1.74" W 

Typical orthic 
brown soil 

Sandy clay loam, freely draining 
sheep-grazed soil 

19 5.78 42 3.62 

E Coastal 
grassland 

53° 14' 34.17" N 
4° 1' 18.78" W 

Saline alluvial 
gley soil 

Silt-textured, poorly draining soil 
with periodic tidal inundation 

3 8.03 1810 2.89 

 

Soils were classified according to Avery (1990). The major properties of the sites and soils are shown in Table S1 above, while a general 
description of the catena sequence is provided in Farrell et al. (2014), Shaw et al (2014) and Withers et al. (2020). The altitudinal gradient 
represents a primary productivity gradient with more intensive agricultural production at Site D which receives regular fertiliser (N, P and K) and 
lime applications. The mean annual temperature at the bottom and top sites was 10.2 and 7.3 °C respectively, while the gradient in annual rainfall 
was 1065 to 1690 mm, respectively. All sites had a different vegetation cover (all dominated by grasses) and were grazed by Welsh mountain 
sheep (Ovis aries L.). Soil pH and electrical conductivity were measured in 1:2.5 (w/v) soil-to-distilled water extracts using standard electrodes. 
Total C and N were determined on a TruSpec CN analyser (Leco Corp., St Joseph, MI). Site E is a soil developed on recent marine deposits and 



contains CaCO3 from shell deposits. Its pedogenic age is ca. 500 years. All other sites have a pedogenic age of ca. 10,000 years. Site A is 
developed on a rhyolite parent material, Sites B and C on Ordovician age schist and shale, and Site D on mixed glacial till (rhyolite, mudstone, 
slate, shale, microdiorite). Sites D and E rarely undergo freezing, while Sites A-C experience periodic freezing in winter with winter snow cover 
often present at Site A. The vegetation at Site A comprises Festuca ovina L., Juncus effusus L. and Trichophorum cespitosum (L.) Hartman. The 
vegetation at Site B is dominated by Agrostis canina L., Agrostis capillaris L., Anthoxanthum odoratum L. and Potentilla erecta (L.) Rauschel. 
The vegetation at Site C is dominated by Festuca ovina L. and Pteridium aquilinum L.. Site D is dominated by Lolium perenne L. and Trifolium 
repens L. while the vegetation at site E is dominated by Plantago maritima, Festuca sp. and Salicornia europaea. Grazing intensity decreases 
with altitude due to the decline in primary productivity. All soils are free draining, with the exception of Site E which periodically experiences 
coastal inundation at spring tides (i.e. leading to the high EC values observed in Table 1) and has anaerobic features (Fe3+/Fe2+ mottles and FeS 
production). The texture of the mineral soils is as follows: Sites B to D, sandy clay loam, Site E silty sand. The humification status of the peat at 
Site A is H5 on the von Post scale indicating a moderate degree of humification (Okono et al., 1981). Sites B and D have earthworms present, 
although these are much more abundant at Site D where intensive bioturbation has led to the development of a crumb structure and Eutric 
Cambisol horizon structure (Ah, Bw, C). The structure at Site C is described as granular while at Site E it is classified as massive, lacking 
macropores. The bulk density of the soils ranged from 0.45 g cm-3 at Site A to 1.15 g cm-3 at Site E with no site showing signs of compaction that 
would inhibit root growth.  
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Supplementary Figure 1 – Total raw reads (a), percentage of rRNA reads (b), and total and percentage (d) read pairs mapped to viral contigs 
at each location. No significant overall effect from location was observed on these metrics (Kruskal-Wallis) and no significant pairwise 
interactions were observed (all adjusted p-values >0.2). No correlations were found between raw read pairs and rRNA reads removed or 
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between rRNA reads removed and the percentage of reads mapping to viral contigs (Spearman rank correlation, p = 0.119 and p = 0.611 
respectively). 
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Supplementary Figure 2 – Comparison of co-occurring vOTUs at (a) 25%, (b) 50%, (c) 75% and (d) 95% horizontal genome coverage 
thresholds. Similar conclusions on vOTU sharing between sampling sites when varying the alignment fraction required to judge a vOTU 
present within a sample. vOTUs are most commonly found within one site with the grassland sites sharing more common vOTUs than other 
habitats. The costal grassland site consistently shared the least number of vOTUs with the other habitats. 

 
 



Supplementary Figure 3 - Histograms of horizontal genome coverage for all contigs where coverage was >0%. Some samples show the 
majority of viruses with coverages close to 100% (e.g. Upland grassland samples), whilst others show a range of values. Other samples show 
an increase in the number of genomes from 50%-100%, whilst remaining relatively flat, or decreasing from 0-50% (e.g. Semi-improved 1). A 
horizontal genome coverage threshold of 50% was chosen as a compromise between preventing false-positives from short contigs being 
covered by one read and false negatives from longer viral contigs that may be present at low abundances in some samples. 
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Supplementary Figure 4 – GC content, length and vertical average fold coverage of viral contigs with >50% horizontal coverage within each 
sample. Note that plots for length and average fold coverage are displayed on a log scale. 

 

Supplementary Figure 5 – UpSet plots of viral contigs shared between sampling replicates. The intersection between all three replicates is 
the largest, or second largest at all sampling sites except for the semi-improved site, where the majority of viral contigs were identified in 
replicate 2. Although replicate 2 had fewer post-rRNA read removal, more reads aligned to viral contigs suggesting local heterogeneity in the 
quantity of VLPs at this site. All other samples had comparable numbers of viral contigs per sample. 
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(b) Pisuviricota 



 
(c) Kitrinoviricota 



 
(d) Duplornaviricota 



 

(e) Negarnaviricota 



 

Supplementary Figure 6 (previous pages) – enlarged phylogenetic trees corresponding to those shown in figure 4 in the main mansucript. 
Branches with branch support ³0.6 are indicated by red circles. 

 

Supplementary Figure 7 – Boxplots of relative abundance of Levi-like (a), Narna-like (b) and Ourmia-like (c) viruses within the five soil-types 
sampled in this study. Location had a significant effect on the relative abundance of Levi-like and Ourmia-like viruses but not on Narna-like 
viruses (Kruskall-Wallis, C2 = 10.3, 3.38, 13.2 and p = 0.0357, 0.497, 0.0102 respectively). (d) Doughnut plot of percentages of viral contigs 
from this study identified as Levi-like, Ourmia-like and Narna-like viruses. 
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Supplementary Figure 8 – Pruned phylogenetic tree (a) and site distribution (b) of putative dicistro-like viruses. Viruses were predominantly 
found within upland/ semi-improved sites.  
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Supplementary Figure 9 – Pruned phylogenetic tree of putative partiti-like viruses. The majority of partiti-like vOTUs identified in this study are 
relatively closely related to Fusarium solani partitivirus 2 (indicated by short branch lengths at the bottom of the figure). 

MN036296.1 1

k127 3120855 1

k127 85153 1

k127 2706404 1

ANQ45203.1

k127 576665 1

APG78228.1

k127 2586047 1

k127 1028089 1

MN032724.1 1

BAT32942.1

MN035912.1 1

YP007419077.1

AND83003.1
MN033699.1 2

AAP74192.1

ANR02695.1
MN033310.1 1

BAH08700.1

YP009272944.1

APG78241.1

MN032857.1 1

YP009273018.1

k127 1289117 1

APG78246.1

k127 2779331 1

AFX73022.1

BAQ36631.1

k127 393660 1

k127 2976777 1

MN035338.1 1

MN034289.1 1

ALT00589.1

k127 2455837 1

ABJ99996.1

MN033957.1 1

APG78273.1

YP003082248.1

k127 2604800 1

BAM36403.1

ALM62247.1

Tree scale: 1

Branch Support

≥0.6

Study

This study

Starr et al. 2019

Wolf et al. 2018

Fungi associated
Plant associated

Host associationTaxa

Partitiviridae

Rosellinia necatrix partitivirus 2

Raphanus sativus partitivirus 1
Rose partitivirus

Vicia faba partitivirus 1
Soybean leaf-associated partitivirus 2

Sophora japonica powdery mildew-associated partitivirus
Grapevine partitivirus

Flammulina velutipes isometric virus
Sclerotinia sclerotiorum partitivirus S

Rhizoctonia solani partitivirus 1

Rhizoctonia solani partitivirus 1 (partial sequence)

Rosellinia necatrix partitivirus 7
Rosellinia necatrix partitivirus 5
Fusarium solani partitivirus 2

Arabidopsis halleri partitivirus 1



(a) 

 

sp|Q3KSM3.1|RDRP PRV

APG76171.1

k127 384702 1
YP 009329958.1

YP 009173859.1

AKH40302.1

YP 009336491.1
APG76471.1

k127 1669650 1

YP 009337806.1

APG76281.1

APG76319.1

AQY59901.1

APG76642.1

APG76295.1
k127 2616941 1

APG76581.1

YP 009333611.1

APG76164.1

k127 3393807 1

APG76125.1

APG76209.1
APG76200.1

APG76300.1

APG76486.1

APG76585.1

NP 077730.1

YP 009337232.1

APG76202.1

YP 009329890.1

APG76454.1

AGQ56677.1

YP 004207810.1

APG76311.1

NP 919036.1

k127 3291927 1

APG76116.1

YP 009333376.1

YP 009329984.1

YP 009337377.1

NP 620109.1
APG76090.1

YP 009337881.1

NP 689439.1

ADI48250.1

AKP18615.1

YP 009175040.1

YP 009333372.1

k127 2442395 1

APG76091.1

YP 009337844.1

ADF97523.1

ADK97710.1

k127 2771575 1

k127 3249532 1

k127 1844969 1
k127 1134143 1

APG76360.1

k127 240129 1

k127 931303 1

k127 1031125 1

k127 724126 1

k127 2831791 1

APG76289.1

APG76216.1

APG76286.1

APG76285.1

APG76117.1

APG76582.1

k127 1468481 1

YP 004221742.1

ABS29339.1

APG76388.1

YP 009337883.1

APG76208.1

AMO03241.1

AII82234.1

YP 009336769.1

APG76600.1

k127 542449 1

AIO11151.1

APG76103.1

k127 1820739 1

YP 009342252.1

APG76320.1

k127 3193470 1

APG76593.1

APG76186.1

k127 1403543 1
k127 1044899 1

APG76332.1

APG76124.1

APG76507.1

YP 009337285.1

APG76338.1

YP 009333380.1

APG76104.1

APG76502.1

YP 009337879.1

k127 2169659 1

YP 009330099.1

k127 2458157 1

k127 2466107 1
k127 2850814 2

APG76466.1

Tree scale: 1

Study

This study

Starr et al. 2019

Wolf et al. 2018

Branch Support

≥ 0.6

Taxa

Nodaviridae

Orsay virus
Santeuil nodavirus

Pariacoto virus

Mosinovirus
Le Blanc nodavirus

Nodamura virus

Penaeus vannamei nodavirus
Macrobrachium rosenbergii nodavirus
Lutzomyia nodavirus

Flock House virus
Boolarra virus

Dicentrarchus labrax betanodavirus

Alphanodavirus HB-2007/CHN



(b) 

 
Supplementary Figure 10 – Enlarged phylogenetic tree (a) and site distribution (b) of noda-like viruses found in this study clustering near 
reference Nodaviridae RdRP sequences (a). Viral sequences were predominantly found in upland areas, with no noda-like viruses found in the 
coastal grassland site. 
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