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Methods S1. Sequence processing and analysis of data
The microbiome pipeline DADA2 has been used to process, align, and analyse MiSeq reads to get distinct sequence variants known as Amplicon Sequence Variants (ASV) (Callahan, et al., 2016). Using the filterAndTrim function (minLen = 50, maxN=0, maxEE=c(3,3), trancQ=2) (details in the complementary R scripts), reads were trimmed to achieve comprehensive quality thresholds by deleting primers and low-quality sequences, followed by filtering with DADA2's error model process using the learnErrors function. After that, the ASV table was created by deduplicating, sample interference, merging pair-end readings, and removing chimaera. The reference database was used to assign taxonomy using the function assignTaxonomy using SILVA for 16S rRNA  (Quast, et al., 2013), and UNITE database for ITS (Nilsson, et al., 2018). Non-fungal ASVs were removed from the fungal taxonomy dataset. BLASTn on NCBI was used to manually test the identity of the ASVs of interest (Johnson, et al., 2008). The bioinformatics workflow was run remotely on an arcade's multithread computer on arcade (http://www.esi.umontreal.ca/connexion_ssh.html). We used the rarecurve function of the vegan package (Oksanen, et al., 2019) to normalise the dataset to the lowest number of reads assembled for each sample by selecting randomly subsampling of the read data from each sample. The relative abundance of taxa in each family was analyzed using the package dplyr v2.0.0 (Wickham and Wickham, 2020) in R4.0.2 (Team, 2020). We deleted ASVs taxonomically attributed to chloroplast and mitochondria from both the bacterial and fungal databases, assuming they were likely to be part of the plant genome. The Shannon and Simpson’s Alpha diversity indices were calculated in R using the vegan package v.2.5-6. Analysis of variance (ANOVA) was used to determine the impact of treatments on diversity indices and Tukey’s post-hoc tests was used to compare treatments and sample types using the R package agricolae v1.3-3 (Peșteanu and Bostan, 2020). Using the R package vegan v 2.5.6 (Oksanen, et al., 2020), the structure of the bacterial and fungal communities (Beta diversity) was analysed using Principal Coordinates Analysis (PCoA) based on Bray-Curtis distances. To see whether the different treatments and sample types have an impact on community composition as a constant variable, we performed PERmutational Multivariate ANalysis Of VAriance (PERMANOVA) (Anderson, 2001) with the function Adonis of the R package vegan v 2.5-6. To test significance, the abundance matrix of ASV was Hellinger-transformed and 999 permutations were utilised (Oksanen, et al., 2019). Using the R package metacoder v 0.3.4, we displayed taxonomic abundance at the order level of community composition (Poisot, et al., 2017). We used the software indicspecies v 1.7.9 to analyse indicator species (De Cáceres and Jansen, 2019) in R4.0.2. using Šidák correction for multiple comparison in the R package ‘RVAideMemoire’ v 0.9-78 (Hervé and Hervé, 2020). The ASVs found in all plots' microbial assemblages are called the core microbiota. Using the method glasso from the package SPIEC-EASI v 1.0.6 (Kurtz, et al., 2015), we built a co-occurrence network to examine the relationships between ASVs from the root and rhizosphere microbiomes. The networks were then plotted in Cytoscape v 3.8.0 (Shannon, et al., 2003). In multiparticle interactions, betweenness centrality and degree of connectivity scores of >95 percent of the taxa in the network were considered, allowing the highly linked taxa to be labelled as hub taxa. 
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Table S1. The effects of fields and type of samples (root or rhizosphere soil) to hemp on alpha diversity and community structure of bacteria and fungi. 
	
	Bacteria
	Fungi

	
	Shannon
	Simpson
	Pielou’s Evenness
	Shannon
	Simpson
	Pielou’s Evenness

	
	F
	Pr(>F)
	F
	Pr(>F)
	F
	Pr(>F)
	F
	Pr(>F)
	F
	Pr(>F)
	F
	Pr(>F)

	Field
	10.614
	1.81E-05
	2.952
	0.032
	2.776
	0.040
	3.832
	0.01
	1.218
	0.330
	2.258
	0.081

	Sample type
	30.477
	1.12E-05
	13.739
	0.001
	27.968
	2.00E-05
	56.640
	9.14E-08
	17.743
	<0.001
	17.487
	<0.001

	Field: Sample type
	2.715
	0.044
	1.779
	0.155
	0.854
	0.525
	1.390
	0.276
	0.842
	0.533
	0.734
	0.604
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Figure S1. Core microbiota in hemp microbiome. Fungal core microbiota in rhizosphere soil (A) and bacterial core microbiota in rhizosphere soil (B). Here soil refers to rhizosphere soil.
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Figure S2. Hub taxa identified in the interkingdom network. (A) network of hub taxa in the root; (B) network of hub taxa in the rhizosphere soil compartment. Here soil refers to rhizosphere soil.


Supplementary Tables
Supplementary Tables S1-S7 are shown in Excel File.
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