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Figure S1. Map of the Fertile Crescent, where wheat domestication took place. The Fertile Crescent
is marked by the dashed purple line. Archeobotanical evidence (dated from 10 000 to 12 000 years BP)
of cultivated wild cereals were found in the Southern Central Levant, the Upper Euphrates Area and
the Zagros Mountains. Karacadag and Ohalo Il correspond to key archeological sites where ancient
agricultural practices have been evidenced. The northern part of the Fertile Crescent, in Southeast
Turkey (which includes the Upper Euphrates Area), is where the earliest domestication events of wild

cereals probably took place, 10 500 to 11 000 years BP. Adapted from Salamini et al. [27].
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Table S1. Analysis of bacterial, archaeal and fungal communities in rhizosphere soil (RS) or root endosphere (RE) of wheats and non-wheat plants. Primer pairs used are 515F/806R (a), 341F/806R (b), 27F/518R (c), 515F/907R (d), 519F/926R
(e), 341F/785R (f), SDBact-0008-a-S-16F/SDBact-0343-a-A-15R (g), (799F/1193R (h), 114F/1392R (i), 8F/533R (j), 27F/1492R (k),1070F/1492R (I), or 5’-CCTACGGGNGGCWGCAG-3’/5’-GACTACHVGGGTATCTAATCC-3’ (m) for bacteria (B),
A0349F/A0519R (n), 524F/Arch958modR (0), Arch-amoF2/arch-amoAR (p), or 519F/958R (q) for archaea (A), and ITS1/ITS2 (r), ITS1/ITS4 (s), ITS3/ITS4 (t), ITS9/ITS4 (u), ITS5/ITS2 (v), or LROR/LR3 (w) for fungi (F). Each condition listed is a

particular combination of one soil x one variety x one growth stage, for which the root compartment(s) studied and metabarcoding specifics are indicated. List of references is available in Supplementary data S1.

Plant host Geographic location? and soil Plant variety (and phenology) Compartment! Microbiota Sequencing Reference

Wheats

T. aestivum

Condition 1 Bawburgh (UK), grassland soil (Luvisol) Paragon (heading/flowering stage) RS and RE B(a), F(q) Illumina MiSeq Tkacz et al. 2020
Condition 2 Bawburgh (UK), crop soil (Luvisol) Paragon (heading stage) RS and RE B (b), A (n) Illumina MiSeq Prudence et al. 2021
Condition 3 Pullman (WS), crop soil (Argixerolls) Madsen (ripening stage) RS B (c) Illumina MiSeq Mahoney et al. 2017
Condition 4 Pullman (WS), crop soil (Argixerolls) PI1561725 (ripening stage) RS B (c) Illumina MiSeq Mahoney et al. 2017
Condition 5 Kirksville (MO), clay (Hapludalfs) mixed with sterile potting soil GSTR 11562 (heading stage) RE F(r) Pyrosequencing Bokati et al. 2016
Condition 6 Norwich (UK), crop soil (not described) Paragon (not specified) RS B (c) Pyrosequencing Turner et al. 2013
Condition 7 Northern China, crop soils (Cambisols, Luvisols, Calcisols) Not specified (filling stage) RS B (a) Illumina MiSeq Fan et al. 2018
Condition 8 Hangzhou (China), paddy soil (not described) Not specified (seedling stage) RS F (not specified) Illumina HiSeq Lu et al. 2018
Condition 9 Napier (South Africa), crop soil (not described) SST88 (not specified) RS F(r) Ilumina MiSeq Ggozo et al. 2020
Condition 10 Pretoria (South Africa), crop soil (not described) Kariega (not specified) RS F(r) Ilumina MiSeq Ggozo et al. 2020
Condition 11 Bethlehem (South Africa), crop soil (not described) Eland (not specified) RS F(r) Ilumina MiSeq Ggozo et al. 2020

T. durum

Condition 1 Bawburgh (UK), grassland soil (Luvisol) ENT392 (heading/flowering stage) RS and RE B (d), A(n), F(t) Illumina MiSeq Tkacz et al. 2020

T. dicoccoides

Condition 1 Bawburgh (UK), grassland soil (Luvisol) Biensur (heading/flowering stage) RS and RE B (d), A(n), F(t) Illumina MiSeq Tkacz et al. 2020
A.tauschii

Condition 1 Bawburgh (UK), grassland soil (Luvisol) DIC70 (heading/flowering stage) RS and RE B (d), A(n), F(t) Illumina MiSeq Tkacz et al. 2020
Barley

Hordeum vulgare

Condition 1 Golm (Germany), sandy experimental soil (not described) HID369 (not specified) RS B (a) Pyrosequencing Bulgarelli et al. 2015
Condition 2 Scheyern (Germany), sandy crop soil (Cambisol) Alexis (booting stage) RE B (g) Illumina MiSeq Yang et al. 2017



Condition 3 Albany (CA), silty loam crop soil (Cambisol) Ethiopian (pre-flowering stage) RE B (f) Illumina MiSeq Naylor et al. 2017
Oat
Avena strigosa
Condition 1 Norwich (UK), crop soil (not described) S75 (heading stage) RS B (not specified) Metatranscriptomic ~ Turner et al. 2013

s
Avena sativa
Condition 2 Albany (NY), silty loam crop soil (Cambisol) Monico (pre-flowering stage) RE B (f) Illumina MiSeq Naylor et al. 2017
Millet
Pennisetum glaucum
Condition 1 Bambey (Senegal), sandy crop soil (Arenosol) L118 (vegetative stage) RS B (a) lon torrent Ndour et al. 2017
Condition 2 Bambey (Senegal), sandy crop soil (Arenosol) L14 (vegetative stage) RS B (a) lon torrent Ndour et al. 2017
Seratia italica
Condition 1 Changzhi (China), sandy clay loam natural soil (not described) Changnong35 (flowering stage) RS B (a) Illumina MiSeq Han et al. 2017
Condition 2 Changzhi (China), sandy clay loam natural soil (not described) Jingu21 (flowering stage) RS B (a) Illumina MiSeq Han et al. 2017
Sorghum
Sorghum bicolor
Condition 1 Albany (NY), silty loam crop soil (Cambisol) Atx642 (pre-flowering stage) RE B (f) Illumina MiSeq Naylor et al. 2017
Condition 2 Albany (NY), silty loam crop soil (Cambisol) BTx623 (pre-flowering stage) RE B (f) Illumina MiSeq Naylor et al. 2017
Maize
Zea mays
Condition 1 Champaign (IL), fine-silty crop soil (Endoaquoll) 34B43 (post-emergence stage) RS B (e) Pyrosequencing Lietal. 2014
Condition 2 Lansing (NY), silt loam crop soil (Endoaquepts) B73 (flowering stage) RS B (a) Pyrosequencing Peiffer et al. 2013
Condition 3 Champaign (IL), fine-silty crop soil (Endoaquoll) 34B43 (heading stage) RS A (o) Pyrosequencing Nelson et al. 2010
Condition 4 Davis (CA), nutrient-depleted crop soil (Xerorthents or Haploxeralfs) 3382 (stem extension stage) RS B (a) Illumina MiSeq Brisson et al. 2019
Condition 5 Albany (NY), silty loam crop soil (Cambisol) MO017 (pre-flowering stage) RE B (f), A (c), F (u) Illumina MiSeq Naylor et al. 2017
Rice
Oryza sativa

Santos-Medellin et al.

Condition 1 Davis (CA), crop soil (not described) M206 (vegetative stage) RS and RE B (a), F(r) Illumina MiSeq

2017



Condition 2 Davis (CA), crop soil (not described) M104 (vegetative stage) RS and RE B (a) Illumina MiSeq Edwards et al. 2015
Tobacco

Nicotinia tabacum

Condition 1 Nanping (China), crop soil (not described) K326 (ripening stage) RS B (j) Pyrosequencing Zhang et al. 2017
Nicotiana attenuata

Condition 2 Great Basin Desert (UT), crop soil (Petrocalcids) Watson (flowering stage) RE B (a) Pyrosequencing Santhanam et al. 2014
Tomato

Solanum lycopersicum

Condition 1 Yecheon (South Korea), greenhouse soil (not described) Alexander (ripening stage) RS and RE B (h), A (p), F (t) Illumina MiSeq Lee et al. 2019

Condition 2 Busan (Korea), silt loam crop soil (not described) Moneymaker (flowering stage) RS B (c) Illumina MiSeq Kwak et al. 2018
Condition 3 Busan (Korea), silt loam crop soil (not described) Hawaii 7996 (flowering stage) RS B (c) Illumina MiSeq Kwak et al. 2018
Condition 4 Barka (Oman), sandy crop soil (not described) Not specified (not specified) RS F(s) Pyrosequencing Kazerooni et al. 2017
Bean

Phaseolus vulgaris

Condition 1 Othello (WS), crop soil (not described) Eclipse (flowering stage) RS B (a), A (a), F(r) Illumina MiSeq Stopnisek and Shade 2021
Condition 2 El Carmen de Viboral (Colombia), crop soil (not described) G14947 (V4 pre-flowering stage) RS B (m) Illumina MiSeq Perez-Jaramillo et al. 2017
Condition 3 El Carmen de Viboral (Colombia), crop soil (not described) Not specified (flowering stage) RS B (m) Ilumina MiSeq Perez-Jaramillo et al. 2017
Soybean

Glycine max

Condition 1 Knoxville (TN), crop soil (Paleudults) Williams (flowering stage) RS B (f) Illumina MiSeq Liu et al. 2019

Condition 2 Villages in Buenos Aires Region (Argentina), pampa soils (Hapludolls) Williams 82 (not specified) RS and RE B (a) Pyrosequencing Rascovan et al. 2016
Condition 3 Kyoto (Japan), crop soil (not described) Fukujishi (flowering stage) RS B (c) Pyrosequencing Sugiyama et al. 2014
Condition 4 Changchun (China), crop soil (not described) Heilong48 (ripening stage) RS F(s) Pyrosequencing Bai et al. 2015

Condition 5 Jiaxiang (China), crop soil (not described) Shannong 20 (flowering stage) RS F(v) Ilumina MiSeq Han et al. 2017
Arabidopsis

Arabidopsis thaliana

Condition 1 Benton Harbor (Ml), natural soil (not described) Pna-10 (bolting stage) RS B (c) Pyrosequencing Chaparro et al. 2014
Condition 2 Chapel Hill (NC), crop soil mixed with sterile soil (not described) Col-0 (flowering stage) RS and RE B (i) Pyrosequencing Lundberg et al. 2012



Condition 3 Cologne (Germany), crop loam soil (not described) Landsberg erecta (flowering stage) RS and RE B (k) Pyrosequencing Bulgarelli et al. 2012
Condition 4 Cologne (Germany), crop loam soil (not described) Shakdara (flowering stage) RS and RE B (h) Pyrosequencing Bulgarelli et al. 2012
Poplar

Populus deltoides

Condition 1 Buffalo Valley (TN), sandy loam natural soil (not described) Native ecotype (mature tree) RS and RE B (a), F (w) Pyrosequencing Gottel et al. 2013
Condition 2 Smith County (TN), natural soils (not described) Not specified (mature tree) RS and RE B (l), F (w) Pyrosequencing Shakya et al. 2013

1For all studies on the root endosphere compartment, roots were surface-sterilized before macerating root tissues.

2 Abbreviations were used to designate United Kingdom (UK), Washington State (WS), Missouri (MO), New-York State (NY), lllinois (IL), Michigan (MI), California (CA), Utah (UT), Tennessee (TN), and North Carolina (NC).



Table S2. Molecular tools available for direct analysis of root-associated microbial functional groups. Asterisks indicate studies that used the primers in the case of wheat. List of

references is available in Supplementary data S1.

Microbial
‘ Gene marker Method Primers (and amplicon size) Primer reference Examples of studies where method was used
unction
Biotic interactions
DAPG synthesis phID Phl2a/Phl2q (127 bp) Paulin et al. 2009
gPCR B2BF/B2BR3 (319 bp) Almario et al. 2013 Hu et al. 2016
PhID_65F_DEG/PhID_236R_DEG Imperiali et al. 2017 Dennert et al. 2018
gRT-PCR Phl2a/Phl2q (127 bp) Paulin et al. 2009
phID-fwd/phID-rev (58 bp) DeCoste et al. 2011 Gadkar and Filion 2013
Hydrogen hcnAB PCR PM2/PM726R (570 bp) Svercel et al. 2007
cyanide synthesis
hcnBC gPCR HCNn/Acb (233 bp) Paulin et al. 2009
gRT-PCR HCNn/Acb (233 bp) Paulin et al. 2009
henC gRT-PCR henC-fwd/henC-rev (60 bp) DeCoste et al. 2011 Novinscak et Filion 2011; Gadkar and Filion
2013
Phenazine phzF gqPCR PhzF_2Fm/PhzF_2Rm Imperiali et al. 2017 Dennert et al. 2018
synthesis
ACC deaminase acdS gPCR acdSF5/acdSR8 (133 bp) Bouffaud et al. 2018*  Renoud et al. 2020

activity

gRT-PCR

acdSF5/acdSR8 (133 bp)

Bouffaud et al. 2018*

Renoud et al. 2020



Biogeochemical cycles

N, fixation

Nitrification

Denitrification

nifH

Archaeal

amoA

Bacterial

amoA

nirk,

Illumina MiSeq

PCR

gPCR

RT-PCR

gPCR

gRT-PCR

Illumina MiSeq

DNA cloning-sequencing

qPCR, qRT-PCR

gPCR

gPCR

DNA cloning-sequencing

PCR

qPCR

PCR

gRT-PCR

acdSF5/acdSR8 (133 bp)

polF/polR (360 bp)

polF/polR (360 bp)

nifH-g1-forB/ nifH-g1-rev (371 bp)
nifH-g1-forB/ nifH-g1-rev (371 bp)
polF/polR (360 bp)

polF/polR (360 bp)

polF/polR (360 bp)
amol196F/amo277R

CrenamoA1-165f/CrenamoA1-309r (226
bp)

CrenamoA2-165f/CrenamoA2-390r (226
bp)

amoA19F/amoA643R
amoA-1F/amoA-2R (491 bp)
amoA-1F/amoA-2R (491 bp)
nirk876/nirk1040 (165 bp)

nirk876/nirk1040 (165 bp)

Bouffaud et al. 2018*  Renoud et al. 2020

Poly et al. 2001 Wartiainen et al. 2008

Bouffaud et al. 2016; Renoud et al. 2020

Blirgmann et al. 2003

Rilling et al. 2018*

Bouffaud et al. 2016

Renoud et al. 2020

Soni et al. 2016

Treusch et al. 2005 Leininger et al. 2006

Offre et al. 2009

Offre et al. 2009

Treusch et al. 2005 Leininger et al. 2006

Rotthauwe et al. 1997

Leininger et al. 2006; Offre et al. 2009

Henry et al. 2004

Achouak et al. 2019*



Phosphorus

mineralization

Phosphorus

solubilization

nirS

nosZI|

nosZIl

phoD

phoN

appA

phnX

Ged

paqC

PCR

gRT-PCR

gPCR

gPCR

gPCR

gPCR

PCR

gPCR

Illumina MiSeq

Illumina MiSeq

gPCR

Illumina MiSeq

gPCR

Illumina MiSeq

Illumina MiSeq

Illumina MiSeq

DNA cloning-sequencing

nirSCd3Af/nirSR3cd
nirSCd3Af/nirSR3cd
nosZ1F/noZIR (259 bp)
nosZ1F/noZIR (259 bp)
noZ2F/nos2R (267 bp)
noZ2F/nos2R (267 bp)
ALPS-F730/ALPS-R1101 (371 bp)
ALPS-F730/ALPS-R1101 (371 bp)
phoD-FW/phoD-RW (208 bp)
phoD-F733/phoD-R1083 (350 bp)
phoD-F733/phoD-R1083 (350 bp)
phoN-FW/phoN-RW (159 bp)
phoN-FW/phoN-RW (159 bp)
appA-FW/appA-RW (375 bp)
phnX-FW/phnX-RW (147 bp)
gcd-FW/gcd-RW (330 bp)

PaqCr1/pgqCfl (546 bp)

Throbéck et al. 2004

Henry et al. 2006

Henry et al. 2006

Henry et al. 2006

Henry et al. 2006

Sakurai et al. 2008

Bergkemper et al. 2016

Ragot et al. 2015

Bergkemper et al. 2016

Bergkemper et al. 2016

Bergkemper et al. 2016

Bergkemper et al. 2016

Meyer et al. 2010

Achouak et al. 2019*

Spor et al. 2020*

Spor et al. 2020*

Spor et al. 2020*

Spor et al. 2020*

Wu et al. 2009

Wan et al. 2020

Long et al. 2018

Chen et al. 2017

Spohn et al. 2018

Lietal. 2017







