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Table S1. Description of soil samples, morphology of colonies and bacteria, phylogenetic trees for 

17 strains participating in the experiment on the effect on plant growth. 

No  16S rRNA Identification  GenBan

k 

Accessio

n No. 

Coordi

nates 

of the 

Terrai

n for 

Obtai

ning 

Soil 

Date 

of 

Obtai

ning 

the 

Soil 

Colon

y 

Color 

Colony 

Morphology 

Gram 

Staini

ng 

Form   

Bacteria 

GMG_9  Rothia endophytica  OR49774

1 

44.680

935, 

33.615

939 

10.202

1 

white 

with a 

lilac 

shade 

the colony is 

concentric in 

shape, the 

profile is flat, 

dull 

Gram‐

positiv

e 

coccus 
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GMG_11  Pseudomonas koreensis  OR49774

2 

54.879

886, 

83.111

747 

10.202

1 

beige  colony of 

irregular 

shape, 

creeping, 

shiny 

Gram‐

negati

ve 

rod 

bacteriu

m 

 

GMG_14  Pseudomonas silesiensis  OR49774

3 

54.879

886, 

83.111

747 

10.202

1 

 

colorle

ss 

the colony is 

round in 

shape, the 

surface is 

smooth, the 

profile is 

convex 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m. 

 MH144336.1 Pseudomonas koreensis strain PgBE266 16S ribosomal RNA gene partial sequence

 GMG11-AF70-LPN-H2

 MH211310.1 Pseudomonas koreensis strain PgBe221 16S ribosomal RNA gene partial sequence

 KJ819580.1 Pseudomonas putida strain NBFPALD RAS137 16S ribosomal RNA gene partial sequence

 MW471622.1 Pseudomonas koreensis 16S ribosomal RNA gene partial sequence

 OQ733323.1 Pseudomonas atacamensis strain KSS-6 16S ribosomal RNA gene partial sequence

 KT695840.1 Pseudomonas fluorescens strain 90F12-2 16S ribosomal RNA gene partial sequence

 KT695838.1 Pseudomonas fluorescens strain 90D7A 16S ribosomal RNA gene partial sequence

 AB681884.1 Azomonas insignis gene for 16S rRNA partial sequence strain: NBRC 102609

91%

94%

93%

100%

97%

94%

96%
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GMG_20  Pantoea agglomerans  OR49778

3 

54.879

886, 

83.111

747 

10.202

1 

orange  the colony is 

round in 

shape, the 

surface is 

smooth, the 

profile is 

convex, shiny 

Gram‐

negati

ve 

rod 

bacteriu

m 
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GMG_21  Rhodococcus 

erythropolis 

OR49774

4 

54.879

886, 

83.111

747 

10.202

1 

white 

with 

an 

orange 

tint 

the colony is 

irregular in 

shape, the 

surface is 

smooth, the 

profile is 

convex, shiny 

Gram‐

positiv

e 

coccus‐

shaped 

 GMG20 AF427

 NR 041978.1 Pantoea agglomerans strain DSM 3493 16S ribosomal RNA partial sequence

 NR 116748.1 Pantoea brenneri strain LMG 5343 16S ribosomal RNA partial sequence

 NR 116115.1 Pantoea vagans strain LMG 24199 16S ribosomal RNA partial sequence

 NR 116113.1 Pantoea anthophila strain LMG 2558 16S ribosomal RNA partial sequence

 NR 104962.1 Flavobacterium acidificum strain LMG 8364 16S ribosomal RNA partial sequence

 NR 119362.1 Pantoea ananatis strain LMG 2665 16S ribosomal RNA partial sequence

 NR 041927.1 Pseudescherichia vulneris strain ATCC 33821 16S ribosomal RNA partial sequence

 NR 180640.1 Klebsiella pasteurii strain SPARK836C1 16S ribosomal RNA complete sequence

 NR 074869.1 Erwinia tasmaniensis Et1/99 16S ribosomal RNA partial sequence

95%

97%

90%

89%

92%

93%

96%

93%
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GMG_24  Enterobacter cloacae  OR49778

0 

54.879

886, 

83.111

747 

10.202

1 

colorle

ss 

the colony is 

round in 

shape, the 

surface is 

smooth, the 

profile is 

teardrop‐

shaped 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m. 
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GMG_27  Variovorax paradoxus  OR49777

8 

44.680

935, 

33.615

939 

10.202

1 

brown  the colony is 

round in 

shape, the 

surface is 

smooth, shiny 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 

 KX817276.1 Enterobacter cloacae strain AA4 16S ribosomal RNA gene partial sequence

 MH169130.1 Klebsiella aerogenes strain PP03 16S ribosomal RNA gene partial sequence

 OP986832.1 Enterobacter cloacae strain AFS055079 16S ribosomal RNA gene partial sequence

 OP986827.1 Enterobacter cloacae strain AFS003968 16S ribosomal RNA gene partial sequence

 GQ380575.1 Enterobacter ludwigii culture-collection CGMCC:3092 16S ribosomal RNA gene partial sequence

 MN371803.1 Enterobacter ludwigii strain 7D2C3 16S ribosomal RNA gene partial sequence

 MW435509.1 Enterobacter ludwigii strain gall3041 16S ribosomal RNA gene partial sequence

 HQ242714.1 Enterobacter ludwigii isolate PSB1 16S ribosomal RNA gene partial sequence

 GMG 24

 MK522134.1 Enterobacter cloacae complex sp. strain L12 16S ribosomal RNA gene partial sequence

 LC015546.1 Enterobacter ludwigii gene for 16S ribosomal RNA partial sequence strain: AF74

 Shigella flexneri partial 16S rRNA gene isolate UFV 96

91%

92%
92%

95%

93%

94%

97%

98%

97%

97%
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GMG_31  Hylemonella gracilis  OR49777

7 

54.879

886, 

83.111

747 

10.202

1 

beige  colony of 

irregular 

shape, 

concentric, 

shiny 

Gram‐

negati

ve 

spirillu

m‐

shaped 

 GMG27 AF22

 NR 113736.1 Variovorax paradoxus NBRC 15149 16S ribosomal RNA partial sequence

 NR 114214.1 Variovorax boronicumulans NBRC 103145 16S ribosomal RNA partial sequence

 NR 041588.1 Variovorax boronicumulans NBRC 103145 strain BAM-48 16S ribosomal RNA partial sequence

 NR 134828.1 Variovorax guangxiensis strain GXGD002 16S ribosomal RNA partial sequence

 NR 178837.1 Variovorax gossypii strain JM-310 16S ribosomal RNA partial sequence

 NR 169351.1 Variovorax ureilyticus strain UCM-2 16S ribosomal RNA partial sequence

 NR 112562.1 Variovorax ginsengisoli strain Gsoil 3165 16S ribosomal RNA partial sequence

 NR 169353.1 Variovorax robiniae strain UCM-G35 16S ribosomal RNA partial sequence

 NR 133837.1 Ramlibacter solisilvae strain 5-10 16S ribosomal RNA partial sequence

 NR 036931.1 Xylophilus ampelinus strain BPIC 48 16S ribosomal RNA partial sequence

 NR 181045.1 Xylophilus rhododendri strain KACC 21265 16S ribosomal RNA complete sequence

 NR 175426.1 Rhodoferax aquaticus strain personal::Gr-4 16S ribosomal RNA partial sequence

 NR 104835.1 Rhodoferax antarcticus ANT.BR 16S ribosomal RNA partial sequence

 NR 175442.1 Rhodoferax lacus strain IMCC26218 16S ribosomal RNA partial sequence

94%

93%

96%

97%

95%

93%

94%

89%

93%

94%

94%

89%

91%
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GMG_33.

4 

Agrobacterium 

arsenijevicii 

OR49778

2 

56.115

2067, 

37.528

61 

10.202

1 

 

Light 

yellow 

the colony is 

round, 

convex, shiny 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 
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GMG_39.

2 

Azotobacter 

chroococcum 

OR49778

4 

56.115

2067, 

37.528

61 

10.202

1 

brown  colony of 

irregular 

shape, 

creeping, 

shiny 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 
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GMG_21

9 

Pseudomonas 

kitaguniensis 

OR49778

0 

69.302

488889

, 

139.96

026944

4 

04.202

2 

 

Light 

yellow 

A small, flat 

colony of 1‐2 

mm, creeping 

over time 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 
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GMG_23

4 

Acinetobacter oryzae  OR49774

5 

46.629

07, 

142.79

3065 

04.202

2 

Light 

gray‐

brown 

the colony is 

small, glossy 

Gram‐

negati

ve 

coccoba

cilli 
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GMG_27

1 

Pseudomonas 

kitaguniensis 

OR49777

9 

69.302

488889

, 

139.96

026944

4 

04.202

2 

 

Light 

yellow 

A small, flat 

colony of 1‐2 

mm, creeping 

over time 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 

 GMG 234.1 AF140-Fe-C4

 MN704477.1 Acinetobacter oryzae strain EGI215 16S ribosomal RNA gene partial sequence

 LT899953.1 Acinetobacter lwoffii partial 16S rRNA gene strain HAMBI 97

 AB859672.1 Acinetobacter johnsonii gene for 16S ribosomal RNA partial sequence strain: MTCC 9820

 LT899949.1 Acinetobacter johnsonii partial 16S rRNA gene strain HAMBI 1969

 KJ416382.1 Acinetobacter baumannii strain CTF711-D 16S ribosomal RNA gene partial sequence

 Moraxella catarrhalis ATCC 25238 16S rRNA gene

93%

99%95%

95%

99%
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GMG_27

8 

Enterobacter ludwigii  OQ72737

6 

46.962

08, 

142.75

7798 

04.202

2 

beige  The colony is 

convex with a 

smooth edge, 

glossy 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 

 GMG 271 AF135-NN-A6

 MW927169.1 Pseudomonas kitaguniensis strain NJ-EGZ-1-A 16S ribosomal RNA gene partial sequence

 MW927165.1 Pseudomonas caricapapayae strain NJ-DLW-5-A 16S ribosomal RNA gene partial sequence

 KR085913.1 Pseudomonas ficuserectae strain IHBB 11047 16S ribosomal RNA gene partial sequence

 AM933498.1 Pseudomonas mandelii partial 16S rRNA gene isolate FB4

 AM933501.1 Pseudomonas mandelii partial 16S rRNA gene isolate FB8

 AY179326.1 Pseudomonas mandelii 16S ribosomal RNA gene partial sequence

 HG796166.1 Pseudomonas fluorescens partial 16S rRNA gene strain CT11

 AB862143.1 Pseudomonas fluorescens gene for 16S ribosomal RNA partial sequence strain: CT11

 NR 156815.1 Pseudomonas silesiensis strain A3 16S ribosomal RNA complete sequence

 OP787477.1 Pseudomonas silesiensis strain Cu A3 2020 16S ribosomal RNA gene partial sequence

 KX276592.1 Pseudomonas silesiensis strain A3 16S ribosomal RNA gene partial sequence

 OL851742.1 Pseudomonas frederiksbergensis strain ES12 16S ribosomal RNA gene partial sequence

 AB681884.1 Azomonas insignis gene for 16S rRNA partial sequence strain: NBRC 102609

70%

70%

70%

73%

73%

73%

75%

72%

75%

75%

76%

76%
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GMG_28

7 

Rahnella aquatilis  OR49774

6 

46.629

07, 

142.79

3065 

04.202

2 

beige  The average 

colony is 3‐4 

mm, glossy, 

with time a 

creeping 

transparent 

rhizoid edge 

is formed 

Gram‐

negati

ve 

rod 

bacteriu

m 

 OP009415.1 Pantoea agglomerans strain JAOC7 16S ribosomal RNA gene partial sequence

 GU549440.1 Enterobacter cloacae strain 3YN16 16S ribosomal RNA gene partial sequence

 OP986225.1 Enterobacter cloacae strain AFS035969 16S ribosomal RNA gene partial sequence

 OP986255.1 Enterobacter ludwigii strain AFS065241 16S ribosomal RNA gene partial sequence

 OM103591.1 Pantoea agglomerans strain JR17 16S ribosomal RNA gene partial sequence

 GMG 278 AF137-NN-B1

 HQ242715.1 Enterobacter ludwigii isolate PSB2 16S ribosomal RNA gene partial sequence

 GQ380575.1 Enterobacter ludwigii culture-collection CGMCC:3092 16S ribosomal RNA gene partial sequence

 MN371803.1 Enterobacter ludwigii strain 7D2C3 16S ribosomal RNA gene partial sequence

 OP986827.1 Enterobacter cloacae strain AFS003968 16S ribosomal RNA gene partial sequence

 OP986832.1 Enterobacter cloacae strain AFS055079 16S ribosomal RNA gene partial sequence

 AB210970.1 Gamma proteobacterium SSCT66 gene for 16S rRNA partial sequence strain: SSCT66

93%96%

100%

96%

97%

96%

94%

99%

95%

98%
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GMG_28

8 

Enterobacter amnigenus  OR49774

7 

46.629

07, 

142.79

3065 

04.202

2 

 

Light 

yellow 

 

Convex 

colony with 

smooth 

edges, glossy 

Gram‐

negati

ve 

rod 

bacteriu

m 

 NR 180980.1 Rahnella aceris strain SAP-19 16S ribosomal RNA partial sequence

 KY606575.1 Rahnella aquatilis CIP 78.65 = ATCC 33071 strain DSM 4594 16S ribosomal RNA gene partial sequence

 GMG 287 AF140-NN-D2

 AB675632.1 Rahnella aquatilis gene for 16S rRNA partial sequence strain: 37-3

 KC865277.1 Rahnella aquatilis strain 13 16S ribosomal RNA gene partial sequence

 NR 025337.1 Rahnella aquatilis CIP 78.65 = ATCC 33071 strain DSM 4594 16S ribosomal RNA partial sequence

 U90757.1 Rahnella aquatilis 16S ribosomal RNA gene partial sequence

 NR 180297.1 Yersinia hibernica strain CFS1934 16S ribosomal RNA partial sequence

 NR 179465.1 Yersinia vastinensis strain IP38594 16S ribosomal RNA partial sequence

 NR 181072.1 Rahnella contaminans strain Lac-M11 16S ribosomal RNA partial sequence

 NR 113616.1 Serratia grimesii strain NBRC 13537 16S ribosomal RNA partial sequence

 NR 104925.1 Ewingella americana strain CIP 81.94 16S ribosomal RNA partial sequence

 NR 147393.1 Nissabacter archeti strain 2134 16S ribosomal RNA partial sequence

 NR 157762.1 Serratia oryzae strain J11-6 16S ribosomal RNA partial sequence

93%

94%

94%

97%

97%

91%

96%
94%

93%

92%

95%

94%
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GMG_29

4 

Rahnella aceris  OR49774

8 

46.629

07, 

142.79

3065 

04.202

2 

beige  The average 

colony is 3‐4 

mm, glossy, 

with time a 

creeping 

transparent 

rhizoid edge 

is formed 

Gram‐

negati

ve 

rod‐

shaped 

bacteriu

m 

 KP764198.1 Enterobacter aerogenes strain NBRC 13534 16S ribosomal RNA gene partial sequenc

 ON337518.1 Klebsiella aerogenes strain F14 16S ribosomal RNA gene partial sequence

 HQ242726.1 Enterobacter amnigenus isolate PSB13 16S ribosomal RNA gene partial sequence

 HQ242724.1 Enterobacter amnigenus isolate PSB11 16S ribosomal RNA gene partial sequence

 MN061018.1 Citrobacter braakii strain 0-22 16S ribosomal RNA gene partial sequence

 LT899947.1 Lelliottia amnigena partial 16S rRNA gene strain HAMBI 1289

 KJ806445.1 Lelliottia nimipressuralis strain A-X17B 16S ribosomal RNA gene partial sequence

 MH211307.1 Buttiauxella izardii strain PgBe218 16S ribosomal RNA gene partial sequence

 MK548531.1 Lelliottia nimipressuralis strain K23 16S ribosomal RNA gene partial sequence

 MK026813.1 Lelliottia amnigena strain 4G47 16S ribosomal RNA gene partial sequence

 GMG 288 AF140-NN-D5

 JQ062999.1 Enterobacter amnigenus strain XGL213 16S ribosomal RNA gene partial sequence

 KM114915.1 Lelliottia amnigena strain 23 16S ribosomal RNA gene partial sequence

100%

95%

92%

91%

97%

94%

99%

94%

92%

94%

91%
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 ON222814.1 Rahnella aceris strain FGX2 16S ribosomal RNA gene partial sequence

 KY606575.1 Rahnella aquatilis CIP 78.65 = ATCC 33071 strain DSM 4594 16S ribosomal RNA gene partial sequence

 ON514237.1 Rahnella aceris strain GTM21 16S ribosomal RNA gene partial sequence

 ON514249.1 Rahnella aceris strain GTM12 16S ribosomal RNA gene partial sequence

 GMG 294 AF140- - 5

 JX990133.1 Enterobacteriales bacterium Cul 0102 16S ribosomal RNA gene partial sequence

 JX990140.1 Enterobacteriales bacterium Cul 0127 16S ribosomal RNA gene partial sequence

 AY842148.1 Endophyte bacterium SS10 16S ribosomal RNA gene partial sequence

 MN737201.1 Rahnella aceris strain SAP-19 16S ribosomal RNA gene partial sequence

 U90757.1 Rahnella aquatilis 16S ribosomal RNA gene partial sequence

 AB675632.1 Rahnella aquatilis gene for 16S rRNA partial sequence strain: 37-3

 Yersinia pestis 16S rRNA gene isolate: SS-Yp-116

95%

95%

96%

94%

98%

99%

94%

95%

97%

97%


