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Supplementary information 1: Bacteria isolation and identification 
Bacteria were isolated from 24 rhizosphere or rhizoplane samples taken from three rooting depths (at 4.5, 9.0 and 13.5 cm, Fig. 1A) of two maize genotypes, B73 wild type and rth3 root hair defective mutant, grown in a soil column experiment under growth chamber conditions (see Yim et al. 2022). To obtain a higher bacterial diversity, a serial dilution (10-2, 10-3, 10-4 or 10-5) of rhizosphere or rhizoplane solution was streaked onto different media, including Reasoner’s 2A (R2A), King’s B (KB), MacConkey (MC) (all from Merck KGaA, Darmstadt, Germany) and maize juice agar (MJ, supplementary information 2), each supplemented with 100 mg L-1 cycloheximid (Cyclo). Single colonies were randomly picked from plates containing 30 - 100 CFUs (colony forming units) after 48-96 hours of incubation at 28 °C (except for MC at 37 °C) and transferred to fresh agar plates. A few subsequent cultures were conducted to obtain pure cultures of the collected bacterial isolates using R2A agar plates, and stored at -80 °C in 25% glycerol (in Luria-Bertani, LB, Broth, Carl Roth GmbH, Karlsruhe, Germany) until use. 
The genomic DNA of bacteria was isolated using a two-step protocol for bacterial cell lysis and genomic DNA preparation, (Eltlbany et al. 2012) following the Qiagen and Thermo ScientificTM Silica Bead DNA Gel Extraction Kit K0513 protocols (Fisher Scientific GmbH, Schwerte, Germany).  
Sanger sequencing (Macrogen, The Netherlands) was performed to identify isolates using the forward and reverse sequences of the 16S rRNA gene PCR products with primers paired 536F (5’-GTGCCAGCMGCCGCGGTAATAC-3’) and R1378-1401 (5’-CGGTGTGTACAAGGCCCGGGAACG-3’), respectively, amplified as described by Heuer et al. (2009). The quality control, trimming off of primers and assembly of forward and reverse sequence of the respective isolate was performed by using the QIAGEN CLC Main Workbench (13.0.1). The assembled sequence was then blasted against RDP Release 11.4 (Ribosomal Database Project, https://rdp.cme.msu.edu/index.jsp) database for a taxonomical identification. 

Supplementary information 2: Maize juice agar
The maize juice (MJ) agar was prepared adapted the protocol described by Bennik et al. (1999). The MJ was extracted by submerging the four-week-old maize shoot (450 g) in 900 mL H2O at 90 °C for 5 min, followed by a filtration and centrifugation (at 5000 x g for 30 min at 4 °C) of the blended maize solution (using a household blender). The extract was then filter sterilized (pH adjusted to 6.5) and stored at -20 °C until use. For MJ agar plate, sterile MJ extract was warmed up to 50 °C and mixed (2:1) with sterile 3% BactoTM Agar in phosphate buffer (0.3 M, equimolar of K2HPO4 and Na3PO4).

Supplementary information 3: Screening of isolates for the production of protease, cellulase, chitinase, glucanase, siderophores, 1-aminocyclopropane-1-carboxylate (ACC) deaminase and indole-3-acetic acid (IAA) and PCR to check ACC deaminase encoded gene (acdS)  
All bacterial isolates were evaluated for the production of degrading enzymes (protease, cellulase, chitinase and glucanase) and of siderophores (Fig. 1B). Briefly, when the media supplemented with AZO-Cellulose Alpha, AZCL-Barley Beta Glucan (Megazyme, NEOGEN Europe Ltd, United Kingdom) and chromazurol S (CAS) (Carl Roth GmbH, Germany) changed the colour from blue to light blue or white, it indicated cellulase, β-1,3-Glucanase and siderophore activity, respectively, of the tested isolates (Berg et al. 2005). Whereas the formation of a clear halo of colloidal chitin (chitin from shrimp shells, Sigma-Aldrich GmbH, Germany) and of skim milk agar around tested isolates revealed chitinase and protease (Hsu and Lockwood 1975; Chernin et al. 1995; Berg et al. 2005), respectively.
The PCR was carried out to screen whether the bacterial isolates carry the acdS gene, which encodes for ACC deaminase, as described by Bouffaud et al. (2018). Briefly, the 25 µL PCR reaction contained 1x Hot-Start Buffer 10x (New England Biolabs GmbH, Germany), 0.2 mM dNTPs, 2.5 mM MgCl2, 0.2 µM of each forward (acdSF5: 5’-GGCAACAAGMYSCGCAAGCT-3’) or reverse (acdSR8: 5’- CTGCACSAGSACGCACTTCA -3’) primer, 0.025 U Hot-Start Taq (New England Biolabs GmbH, Germany) and 1 µL genomic DNA of the corresponding isolate. The annealing temperature was at 57 °C for 40 s and a final extension at 72 °C for 5 min. The PCR products (approximately 133 base pairs) were checked on 3% agarose gel in 0.5x Tris-borate-EDTA buffer. 
Only selected six bacterial isolates that had successfully developed resistance against antibiotic rifampicin (Rif, see below) were evaluated in triplicate for ACC deaminase and IAA production using in vitro assays, following the protocol of Koo et al. (2010). Briefly, a single bacterial colony from each tested isolate was cultured in LB or R2A (HiMedia Laboratories Pvt. Ltd., Mumbai, India) broth (depending on isolate preference) overnight at 28 °C and at 150 rpm. The overnight bacterial cell culture was washed twice (via centrifugation at 5000 x g for 5 min using 0.3% sterile NaCl), and resuspended for an OD600 of 0.8 - 1.0 for ACC deaminase or IAA test. Positive and negative controls/isolates from our isolate collection were included in both tests. 
For ACC deaminase, 50 µL cell suspension was inoculated onto 5 mL DF-ACC amended medium supplemented with 3 mM of ACC (Sigma-Aldrich GmbH, Germany) as the sole nitrogen source. The DF-ACC amended medium (1000 mL) was prepared as following: First, 4 g KH2PO4 and 7.48 g Na2HPO4.2H2O was dissolved in 878 mL distilled H2O for the DF medium. After autoclaving, several filter sterilized solutions were added (10 mL MgSO4.7H2O 20 g L-1, 100 mL ACC 3 mM, 10 mL D-glucose 10%, 1 mL FeSO4.7H2O 1 g L-1 and 1 mL micronutrient solution). The 100 mL micronutrient solution consists of 1 mg B (as H3BO3), 1.1 mg Mn (as MnSO4.H2O), 12.5 mg Zn (as ZnSO4.7H2O), 7.8 mg Cu (as CuSO4.5H2O) and 1.7 mg Mo (as Na2MoO4.2H2O). ACC deaminase activity was determined by measuring growth of tested isolates using Eppendorf Biospectrophotometer Plus (Eppendorf GmbH, Germany) with a wave length of 600 nm in cell culture broth 96 h after incubation at 28 °C and at 150 rpm. The isolates with OD600 greater than 0.15 were considered as ACC deaminase positive. 
For IAA, 50 µL of bacterial cell suspension (see above) was inoculated onto 5 mLDF-IAA amended medium supplemented with 0.5 mg mL-1 L-tryptophan (Merck KGaA, Darmstadt, Germany), and were incubated for 96 h at 28 °C and at 150 rpm. The DF-IAA amended medium (1000 mL) was prepared using 815.5 mL sterile DF medium (see above) supplemented with filtered sterile 10 mL MgSO4.7H2O 20g L-1, 100 mL (NH4)2SO4 20g L-1, 10 mL D-glucose 10%, 1 mL FeSO4.7H2O 1g L-1, 1 mL micronutrient solution and 62.5 mL L-tryptophan 8 mg L-1. The Salkowski reagent (15 mL concentrated H2SO4, 25 mL distilled H2O, and 0.75 mL 0.5M FeCl3.6H2O) was added to the incubated cell culture at a 1:2 ratio. Similarly, the IAA standard was prepared by combining different concentrations of IAA (0, 10, 20, 30, 40 and 50 µg mL-1 in DF-IAA amended medium) with Salkowski reagent. After 20 min of incubation at room temperature, the cell culture- or standard IAA- Salkowski solution was measured at 530 nm absorbance using a spectrophotometer (TriStar2 S LB 942 Multimode Reader, BERTHOLD TECHNOLOGIES GmbH, Germany). Changes in colour from light pink to reddish indicate that the isolate produces IAA. Furthermore, the concentration of IAA was calculated using the standard IAA curve. 

Supplementary information 4: Generation of mutants resistant to rifampicin 
The protocol described by Adesina et al. (2009) was adapted. A single and fresh colony of corresponding selected bacterial isolates was inoculated onto 5 mL of LB (Luria-Bertani) or R2A (Reasoner’s 2A) broth, depending on a preference of the corresponding isolate growth, incubated at 28 °C and at 150 rpm overnight. Then, 100, 200 and 500 µL of overnight cell culture (high cell density, i.e. OD600 > 0.7) was plated onto R2A agar supplemented with rifampicin (Rif) 75 µg mL-1. After incubation for several days at 28 °C, colony forming units (CFUs) were formed for those isolates that successfully developed a spontaneous Rif resistance. The Rif mutant colonies were picked, transferred to a fresh R2A plate supplemented with Rif 75 µg mL-1. The sub-culture of Rif isolates was required to ensure the stability. Morphological evaluation, genomic DNA extraction and BOX-PCR fingerprints (Martin et al. 2012; Koeuth et al. 1995) were performed to confirm that the Rif mutant and wild type isolates are identical (Fig. 1C). Briefly, the BOX-PCR was performed by using BOX-A1R primer (5’- CTA CGG CAA GGC GAC GCT GAC G-3’) to amplify highly conserved DNA sequences on the bacterial chromosome (Koeuth et al. 1995). As a result, different band patterns of the BOX-PCR products detected on an agarose gel may indicate bacterial species-specificity (Martin et al. 2012).    

Supplementary information 5: Determination of polyphenols in maize shoot
Polyphenols were determined using the Folin-Ciocalteu reagent and gallic acid (GAE), following previously described protocols (Ainsworth and Gillespie 2007). 
Dry plant material (aboveground shoot after seven days in an air dry oven at 40 °C) was ground to a fine powder (using a Vibratory Disc Mill Retsch RS 200 at 700 rpm for 50 s). 50 mg of the fine powder was exactly weight in Eppendorf tubes and extracted with 1 mL ethanol/water (1/1, v/v) in an ultrasonic bath for 30 minutes followed by centrifugation for 15 minutes at 13,200 rpm. The supernatant was transferred into a tube. The extraction procedure was repeated three times, and the three supernatants were combined and yielded approximately 3 mL of sample. For staining 1 mL sample was diluted with 4 mL of distilled water. From this diluted sample 600 µL was mixed with 3 mL of staining solution (Folin-Ciocalteu-reagent (Sigma Aldrich), which was diluted every day fresh 1:10 with distilled water) and were left for 2-4 minutes to react. Then 2.4 mL Na2CO3 – solution (7.5 %) was added and the tubes were mixed by inversion, and left for 2 hours to react at room temperature. Afterwards absorption was measured at 765 nm using a UV-VIS spectrometer (Lambda-35, Perkin Elmer, Rodgau, Germany). A standard calibration curve was prepared from GAE dissolved in water in concentrations of 10, 20, 30, 40, 50, 60 and 100 mg GAE L-1, which was stained in the same way as the samples, and was used for quantification of the total phenols expressed as GA equivalents.

Supplementary information 6: Determination of dehydrogenase activity and soil respiration 
The bulk soil (soil left over after sorting out the roots) samples were analysed 12 to 14 days after sampling (stored at 4 °C). 
Soil dehydrogenase was determined according to the DIN EN ISO 23753-2 (2019) where the soil sample was treated with Iodotetrazoliumchlorid (INT), incubated for 4-6 h, and afterwards the released Iodonitrotetrazoliumformazan was extracted with aceton. Adsorption was measured at 485 nm using a UV-VIS spectrometer (Lambda-35, Perkin Elmer, Rodgau, Germany). 
Soil respiration (CO2) was determined according to DIN EN ISO 16072 (2011) measuring the CO2 release by precipitation in NaOH and subsequent titration using Phenolphthalein as an Indicator. 
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