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Supplementary Tables and Figures

Figure S1. Rarefaction curves for bulk, rhizosphere, and tuberosphere soils at different sampling times.  Rarefaction curves were determined for prokaryote number of observed ASVs (A) and Shannon index (B), and fungal number of observed ASVs (C) and Shannon index (D).




Table S1.  Prokaryotic and fungal phyla (Prok_p_ and Fun_p_ respectively) and genera (Prok_g_ and Fun_g_ respectively) with statistically significantly different estimated absolute abundances (EAA) between treatments. Abbreviations are: 1) F100, inorganic fertilizer applied at crop nutritional requirements; 2) F50, reduced F100 fertilization by 50%; 3) F50+BA, F50 plus a microbial inoculant containing Azospirillum, Pseudomonas, and Bacillus; 4) F50+BAFU, F50 plus microbial inoculant containing Bacillus, Azotobacter, and non-mycorrhizal fungi. Different letters indicate significant differences among treatments (p value < 0.05) within each sampling month. 
	Sampling time
	Taxa
	F50+BAFU
	F50+BA
	F50
	F100
	F-value

	
	
	Estimated absolute abundance (copies g‒1 soil)
	

	April (Rhizosphere)
	Prok_p__Gemmatimonadota
	6.75E+06 ± 3.38E+06 ab
	6.65E+06 ± 3.33E+06 ab
	8.72E+06 ± 4.36E+06 a
	5.00E+06 ± 2.50E+06 b
	2.051

	
	Prok_p__Planctomycetota
	4.20E+06 ± 2.10E+06 ab
	4.60E+06 ± 2.30E+06 ab
	5.94E+06 ± 2.97E+06 a
	2.61E+06 ± 1.30E+06 b
	3.039

	
	Fung_p__Ascomycota
	9.98E+06 ±1.36E+06 bc
	7.29E+06 ±9.59E+05 c
	1.22E+07 ±7.37E+05 ab
	1.52E+07 ±1.48E+06 a
	8.196

	
	Prok_g__67-14
	7.24E+06 ± 3.62E+06 ab
	5.95E+06 ± 2.97E+06 ab
	8.05E+06 ± 4.02E+06 a
	5.23E+06 ± 2.62E+06 b
	2.550

	
	Prok_g__Bacillus
	1.74E+07 ± 8.70E+06 a 
	1.06E+07 ± 5.32E+06 ab
	1.72E+07 ± 8.58E+06 a
	1.30E+07 ± 6.52E+06 b
	3.521

	
	Prok_g__Lysobacter
	4.83E+06 ± 2.41E+06 a
	1.72E+06 ± 8.60E+05 ab
	2.04E+06 ± 1.02E+06 ab
	2.17E+06 ± 1.09E+06 b
	2.913

	
	Prok_g__Massilia
	7.08E+06 ± 3.54E+06 a
	4.46E+06 ± 2.23E+06 ab
	5.03E+06 ± 2.51E+06 ab
	3.55E+06 ± 1.78E+06 b
	3.298

	
	Prok_g__Paenibacillus
	3.03E+06 ± 1.52E+06 a
	1.42E+06 ± 7.12E+05 ab
	3.94E+06 ± 1.97E+06 a
	8.22E+05 ± 4.11E+05 b
	3.897

	
	Prok_g__Solirubrobacter
	4.18E+06 ± 2.09E+06 ab
	3.12E+06 ± 1.56E+06 ab
	4.87E+06 ± 2.44E+06 a
	3.23E+06 ± 1.61E+06 b
	2.516

	
	Prok_g__Sphingomonas
	7.64E+06 ± 3.82E+06 a
	4.58E+06 ± 2.29E+06 ab
	6.43E+06 ± 3.21E+06 ab
	4.85E+06 ± 2.43E+06 b
	2.563

	
	Prok_g__Streptomyces
	9.01E+06 ± 4.50E+06 a
	4.27E+06 ± 2.14E+06 ab
	7.19E+06 ± 3.60E+06 ab
	4.86E+06 ± 2.43E+06 b
	3.713

	
	Fung_g__Cladosporium
	5.68E+05 ±1.28E+05 ab
	3.47E+05 ±8.84E+04 b
	1.18E+06 ±3.76E+05 a
	4.14E+05 ±1.46E+05 ab
	3.068

	
	Fung_g__Humicola
	4.36E+05 ±9.30E+04 b
	4.40E+05 ±6.30E+04 b
	5.36E+05 ±1.44E+05 a
	9.79E+05 ±2.23E+05 ab
	3.214

	
	Fung_g__Botryotrichum
	3.41E+05 ±9.14E+04 b
	4.44E+05 ±1.02E+05 b
	1.20E+06 ±4.51E+05 a
	4.90E+05 ±8.96E+04 ab
	2.707

	
	Fung_g__Verticillium
	1.16E+06 ±4.37E+05 ab
	4.09E+05 ±1.97E+05 b
	1.11E+06 ±4.07E+05 ab
	2.40E+06 ±7.45E+05 a
	2.888

	
	Fung_g__Gibellulopsis
	2.65E+05 ±6.97E+04 b
	1.51E+05 ±4.30E+04 b
	6.87E+05 ±1.39E+05 a
	2.52E+05 ±4.01E+04 b
	8.150

	
	Fung_g__Emericellopsis
	1.97E+05 ±4.96E+04 ab
	9.08E+04 ±8.14E+03 b
	2.66E+05 ±4.69E+04 a
	1.59E+05 ±5.73E+04 ab
	2.675

	
	Fung_g__Phialophora
	7.68E+04 ±1.94E+04 ab
	5.73E+04 ±1.94E+04 b
	1.81E+05 ±6.69E+04 a
	6.85E+04 ±1.44E+04 ab
	2.399

	May (Rhizosphere)
	Fung_g__Clonostachys
	3.18E+04 ±1.34E+04 b
	8.36E+04 ±9.78E+03 a
	3.07E+04 ±1.79E+04 b
	1.51E+04 ±3.41E+03 b
	5.874

	May (tuberosphere)
	Prok_g__Devosia
	8.97E+05 ± 4.48E+05 a
	4.05E+05 ± 2.02E+05 ab
	0.00E+00 ± 0.00E+00 b
	1.37E+05 ± 6.83E+04 b
	3.791

	
	Prok_g__Allorhizobium
	1.43E+06 ± 7.15E+05 a
	4.27E+05 ± 2.14E+05 ab
	6.58E+05 ± 2.84E+05 ab
	2.75E+05 ± 1.37E+05 b
	2.516

	
	Prok_g__Paenibacillus
	0.00E+00 ± 0.00E+00 b
	0.00E+00 ± 0.00E+00 b
	1.45E+05 ± 7.21E+04 ab
	3.79E+05 ± 1.90E+05 a
	3.413





Figure S3. Heat maps of fungal genera for relative abundance (A) and estimated absolute abundance (EAA) (B). Treatment abbreviations: (1) F100, inorganic fertilizer applied at crop nutritional requirements; (2) F50, reduced F100 fertilization by 50%; (3) F50+BA, F50 plus a microbial inoculant containing Azospirillum, Pseudomonas, and Bacillus; (4) F50+BAFU, F50 plus a microbial inoculant containing Bacillus, Azotobacter, and non-mycorrhizal fungi. Sampling time abbreviations: DEC, December; MAR, March; APR, April; MAY(RIZ), May rhizosphere; MAY(TUB), May tuberosphere. 
Figure S2. Heatmaps of prokaryotic genera for relative abundance (A) and estimated absolute abundance (EAA) (B). Treatment abbreviations: (1) F100, inorganic fertilizer applied at crop nutritional requirements; (2) F50, reduced F100 fertilization by 50%; (3) F50+BA, F50 plus a microbial inoculant containing Azospirillum, Pseudomonas, and Bacillus; (4) F50+BAFU, F50 plus a microbial inoculant containing Bacillus, Azotobacter, and non-mycorrhizal fungi. Sampling time abbreviations: DEC, December; MAR, March; APR, April; MAY(RIZ), May rhizosphere; MAY(TUB), May tuberosphere. 

Figure S4. Estimated absolute abundance (EAA) of the most abundant genera (>1%) fungal guilds across the different treatments, soil types and sampling times. Abbreviations are: 1) F100, inorganic fertilizer applied at crop nutritional requirements; 2) F50, reduced F100 fertilization by 50%; 3) F50+BA, F50 plus a microbial inoculant containing Azospirillum, Pseudomonas, and Bacillus; 4) F50+BAFU, F50 plus microbial inoculant containing Bacillus, Azotobacter, and non-mycorrhizal fungi. 



																																																			Supplementary Figure S5. Principal coordinate analysis (PCoA) depicting the variability of the prokaryotic community composition for bulk, rhizosphere and tuberosphere soils at different sampling times.  Shapes represent different soil types indicating diamonds bulk soil, crosses the rhizosphere, and circles the tuberosphere. Colors denote sampling months being green for December 2022, blue for March 2023, red for April 2023, and orange for May 2023.



Supplementary Figure S6. Beta diversity of the fungal microbiota analyzed using a weighted Jaccard distance-based principal coordinate analysis (PCoA). The shapes of the dots represent different soil types: diamonds indicate bulk soil, crosses represent the rhizosphere, and circles correspond to the tuberosphere. Colors denote sampling months: green for December 2022, blue for March 2023, red for April 2023, and orange for May 2023.


image7.png
2.00E+07

1.80E+07

1.60E+07

1.40E+07

1.20E+07

1.00E+07

8.00E+06

6.00E+06

4.00E+06

2.00E+06

0.00E+00

o
o
[N

Fio0 [N

Fso+cA [N
Fso+8AFU - [

F50+BAFU [

DECEMBER 2022
(Bulk)

o
[Xo]
L

MARCH 2023
(Rhizosphere)

Fso+aA [N
Fioo [N
Fso+BAFU [N

o
[Xo]
L

APRIL 2023
(Rizosphere)

F1oo |
Fso+BAFU [

Fso+cA [N

s B3 8
+ Lo i
o [T
[To)
L
MAY 2023

(Rizosphere)

Fioo [N

< O
[~a o]
+ LW
o
To)
T8

MAY 2023
(Tuberosphere)

Fso+8AFU [N

B Saprotrophs-Symbiotrophs

W Saprotrophs

B Pathotrophs-Saprotrophs-Symbiotrophs
H Pathotrophs-Saprotrophs

W Pathotrophs




image8.png
2.00E+07

1.80E+07

1.60E+07

1.40E+07

1.20E+07

1.00E+07

8.00E+06

6.00E+06

4.00E+06

2.00E+06

0.00E+00

o
o
[N

Fio0 [N

Fso+cA [N
Fso+8AFU - [

F50+BAFU [

DECEMBER 2022
(Bulk)

o
[Xo]
L

MARCH 2023
(Rhizosphere)

Fso+aA [N
Fioo [N
Fso+BAFU [N

o
[Xo]
L

APRIL 2023
(Rizosphere)

F1oo |
Fso+BAFU [

Fso+cA [N

s B3 8
+ Lo i
o [T
[To)
L
MAY 2023

(Rizosphere)

Fioo [N

< O
[~a o]
+ LW
o
To)
T8

MAY 2023
(Tuberosphere)

Fso+8AFU [N

B Saprotrophs-Symbiotrophs

W Saprotrophs

B Pathotrophs-Saprotrophs-Symbiotrophs
H Pathotrophs-Saprotrophs

W Pathotrophs




image9.png
0.4

LN
Ty

.

. .

.
..
L] .
* December (bulk soil)
. . o @ December (bulk soil)
. . & March (rhizosphere soil)
o .
+ + & Aprilrhizosphere soil)
. + . *
. & May (hizosphere soil)
.
* o @ May (tuberosphere soil)
* » *
.
+
+
+
Y +
+
* - +* =
. * .+
- *
*, * *
e * .
LY *
+ . .
* *
* *
+ *
*

Axis 1 (14.84 %)




image10.png
0.4

LN
Ty

.

. .

.
..
L] .
* December (bulk soil)
. . o @ December (bulk soil)
. . & March (rhizosphere soil)
o .
+ + & Aprilrhizosphere soil)
. + . *
. & May (hizosphere soil)
.
* o @ May (tuberosphere soil)
* » *
.
+
+
+
Y +
+
* - +* =
. * .+
- *
*, * *
e * .
LY *
+ . .
* *
* *
+ *
*

Axis 1 (14.84 %)




image11.png
0.4

0.3

0.2

0.1

Axis 1 (14.00 %)

& December (bulk soil)
& March (rhizosphere soil)
& April (rhizosphere soil)
& May (rhizosphere soil)

@ May (tuberosphere soil)




image12.png
0.4

0.3

0.2

0.1

Axis 1 (14.00 %)

& December (bulk soil)
& March (rhizosphere soil)
& April (rhizosphere soil)
& May (rhizosphere soil)

@ May (tuberosphere soil)




image1.png
observed_features

2000

shannon

20
+000-4 S
20
10004
0
+400-4
150
1200 8
£
1000 §‘ 20
0 g o
a0
600 . Bulk
w
400 © Rhizosphere
«
2004 o @ Tuberosphere
o o
5 o o wo  mho mo oo W e ko sww oo e e w00 oo 5000 0lo0 k0 a0k asbo o o
Sequencing Depth Sequencing Depth
0 55
I
—_— = 504
4 B D
45
3
104
.
354
3
5 30|
B H
% 25|
.
204
Bulk
Bulk o
> °
Rhizosphers
5 © Rhizosphere o] [©) a
Tuberosphere
| @ Tuberosphere 05 ° =P
00
o 3 o oo s b e oobw oo adw0 e s s ko esioo E ES 1000 S 200 25h00 ES ES o0 edoo
‘Sequencing Depth ‘Sequencing Depth




image2.png
observed_features

2000

shannon

20
+000-4 S
20
10004
0
+400-4
150
1200 8
£
1000 §‘ 20
0 g o
a0
600 . Bulk
w
400 © Rhizosphere
«
2004 o @ Tuberosphere
o o
5 o o wo  mho mo oo W e ko sww oo e e w00 oo 5000 0lo0 k0 a0k asbo o o
Sequencing Depth Sequencing Depth
0 55
I
—_— = 504
4 B D
45
3
104
.
354
3
5 30|
B H
% 25|
.
204
Bulk
Bulk o
> °
Rhizosphers
5 © Rhizosphere o] [©) a
Tuberosphere
| @ Tuberosphere 05 ° =P
00
o 3 o oo s b e oobw oo adw0 e s s ko esioo E ES 1000 S 200 25h00 ES ES o0 edoo
‘Sequencing Depth ‘Sequencing Depth




image3.png
g_Vishrjacozyma
Verieiiom
g__Thanatephorus
. Talaromyces
- stemphyfium
o Sporobalbriyces
§—Pleciogphacreiia
o Plinonscus

o ~Phialophora
)__Olpidium
g_Neotosmospora
b Mycosphacrelia
& Morderslla

§-Topnotnenis
PR
o moae
5 Ghiceia
o_Frobasidim
g__Emericellopsis
9__Colletotrichum
Claa
sy
§—Cladosporicm

'~Chrysosporium
95 Chastomium
g

T

Fungal Genera

halotrichum

o_Acremonium

Fungal Genera Relative Abundance Heatmap

DEC_F50+BAFU

DEC_F50+BA

DEC_F50

DEC_F100

MAR_FS0+BAFU

MAR_F50+BA

MAR_F100

APR_F100

MAY_R_F50+BAFU

MAR_F50
APR_F50+BAFU
APR_F50

MAY_R_F50

APR_F50+BA

MAY_R_F50+BA

Treatments and Timepoints

MAY_R_F100

MAY_T_F50+BAFU

MAY_T_F50+BA

MAY_T_F50

MAY_T_F100

Abundance
I 05

04
03
02
01
00

Fungal Genera

Vishpiacozyma
O—g " Vericiitum
ahatephorus
‘Talaromycos
&stempnyiim
porobolortyoes
§—Ploctosphacrolla
6° Phinoascus

$Toppoiienus
Himcols
95 Gibbereila
Fusaram
Tobagm
ez g
§—Coretsmonm
Coliansiia

o_ Eronosiachye
S—Clatosparim
o cpessEeium
3 Chastomim

o ogghaioiichum
o Boiporchm
o Aspergilus
Aoraria
o_rcremonim

Fungal Genera Absolute Abundance Heatmap

DEC_F50+BAFU

DEC_F50+BA

DEC_F50
DEC_F100

MAR_F50+BAFU

MAR_F100
APR_F100

APR_F50+BAFU

MAR_F50
APR_F50
MAY_R_F50+BAFU

MAR_F50+BA

APR_F50+BA

MAY_R_F50+BA

Treatments and Timepoints

MAY_R_F50

MAY_R_F100

MAY_T_FS0+BAFU

MAY_T_F50+BA

MAY_T_F50

MAY_T_F100

Abundance
¥
2.5e+06

0.06+00




image4.png
g_Vishrjacozyma
Verieiiom
g__Thanatephorus
. Talaromyces
- stemphyfium
o Sporobalbriyces
§—Pleciogphacreiia
o Plinonscus

o ~Phialophora
)__Olpidium
g_Neotosmospora
b Mycosphacrelia
& Morderslla

§-Topnotnenis
PR
o moae
5 Ghiceia
o_Frobasidim
g__Emericellopsis
9__Colletotrichum
Claa
sy
§—Cladosporicm

'~Chrysosporium
95 Chastomium
g

T

Fungal Genera

halotrichum

o_Acremonium

Fungal Genera Relative Abundance Heatmap

DEC_F50+BAFU

DEC_F50+BA

DEC_F50

DEC_F100

MAR_FS0+BAFU

MAR_F50+BA

MAR_F100

APR_F100

MAY_R_F50+BAFU

MAR_F50
APR_F50+BAFU
APR_F50

MAY_R_F50

APR_F50+BA

MAY_R_F50+BA

Treatments and Timepoints

MAY_R_F100

MAY_T_F50+BAFU

MAY_T_F50+BA

MAY_T_F50

MAY_T_F100

Abundance
I 05

04
03
02
01
00

Fungal Genera

Vishpiacozyma
O—g " Vericiitum
ahatephorus
‘Talaromycos
&stempnyiim
porobolortyoes
§—Ploctosphacrolla
6° Phinoascus

$Toppoiienus
Himcols
95 Gibbereila
Fusaram
Tobagm
ez g
§—Coretsmonm
Coliansiia

o_ Eronosiachye
S—Clatosparim
o cpessEeium
3 Chastomim

o ogghaioiichum
o Boiporchm
o Aspergilus
Aoraria
o_rcremonim

Fungal Genera Absolute Abundance Heatmap

DEC_F50+BAFU

DEC_F50+BA

DEC_F50
DEC_F100

MAR_F50+BAFU

MAR_F100
APR_F100

APR_F50+BAFU

MAR_F50
APR_F50
MAY_R_F50+BAFU

MAR_F50+BA

APR_F50+BA

MAY_R_F50+BA

Treatments and Timepoints

MAY_R_F50

MAY_R_F100

MAY_T_FS0+BAFU

MAY_T_F50+BA

MAY_T_F50

MAY_T_F100

Abundance
¥
2.5e+06

0.06+00




image5.png
g__Streptomyces
g__Sphingomonas.
‘Sphingobium

g Solirubrobacter

g Rokubacleriales
9__Psaudoxanthomonas
g_Pseudomonas
g_Promicromonospora
g_Paenibacilus
g_Nocardioides
g__Nitrososphaeracea

o
a

o Cysobacter
g_Techevaliena
KD4-95
g__JG30RF-CM45
Gaiella

9 Flavobacterium
Devosia

g_ Candidatus

g bacteriap25

9 Bacilius
g__Artfirobacter
) Ammoniphilus
' Allorhizobium
_Agromyces
9 Asromicrobium
9_67-14

Prokaryotes

DEC_F50+BAFU

DEC_F50+BA

DEC_F50

DEC_F100

MARC_F50+BAFU

Prokaryotes Relative Abundance Heatmap

(TUB)
(TUB)
(TUB)

MAY_F50+BA(

MAY_F50
MAY_F100

N
1)
$8382sB88NNNNTTaa
FLfsfifzeeee
2 B8 Y SsE
mégém‘zg.z%ﬁga
geghiEx
oI 2Faagyng
£==.¢F <52 E g
= z = £x=28
% > ]
z= %
= =

Treatments and Timepoints

‘Abundance

0.100

0.075

0.050

0.025

0.000

Streptomyces
o Sphingomanas

g_ Sphingobium

9. Solirubrobacter
g__Rokubacteriales
o_Pisudoxanihomonas
L Peeudomonas
g_Promicromonospora
g Pacnibacilus
—Nocardioides
g_Nitrososphaeraceae
o Microvirga

g_Techevalieria
D4-96
9__JGIFRF-CMas

g_Gaiella
9_Flavobacterium

Prokaryotes

p25
Bacilus
,__Artfrobacter
. Ammoniphilus.
G Allrhizobium

_Agromyces
Gromicrobium
g_67-14

DEC_F50+BAFU

DEC_F50+BA

DEC_F50

DEC_F100

MARC_F50+BAFU

MARC_F50+BA

MARCH_F50
MARC_F100
APRIL_F50+BAFU

APRIL_F50+BA

Treatments

(RIZ)
(RIZ)

APRIL_F100

MAY_F50+BAFU

APRIL_F50

MAY_F50+BA

and Timepoints

(RIZ)
(RIZ)
(TUB)

MAY_F50(
MAY_F100(

MAY_F50+BAFU

Prokaryotes Absolute Abundance Heatmap

MAY_F50+BA

(TUB)
MAY_F50(TUB)

MAY_F100(

(TUB)

Abundance

I 2.0e+07

1.5e+07
1.00+07
5.0e+06
0.0e+00




image6.png
g__Streptomyces
g__Sphingomonas.
‘Sphingobium

g Solirubrobacter

g Rokubacleriales
9__Psaudoxanthomonas
g_Pseudomonas
g_Promicromonospora
g_Paenibacilus
g_Nocardioides
g__Nitrososphaeracea

o
a

o Cysobacter
g_Techevaliena
KD4-95
g__JG30RF-CM45
Gaiella

9 Flavobacterium
Devosia

g_ Candidatus

g bacteriap25

9 Bacilius
g__Artfirobacter
) Ammoniphilus
' Allorhizobium
_Agromyces
9 Asromicrobium
9_67-14

Prokaryotes

DEC_F50+BAFU

DEC_F50+BA

DEC_F50

DEC_F100

MARC_F50+BAFU

Prokaryotes Relative Abundance Heatmap

(TUB)
(TUB)
(TUB)

MAY_F50+BA(

MAY_F50
MAY_F100

N
1)
$8382sB88NNNNTTaa
FLfsfifzeeee
2 B8 Y SsE
mégém‘zg.z%ﬁga
geghiEx
oI 2Faagyng
£==.¢F <52 E g
= z = £x=28
% > ]
z= %
= =

Treatments and Timepoints

‘Abundance

0.100

0.075

0.050

0.025

0.000

Streptomyces
o Sphingomanas

g_ Sphingobium

9. Solirubrobacter
g__Rokubacteriales
o_Pisudoxanihomonas
L Peeudomonas
g_Promicromonospora
g Pacnibacilus
—Nocardioides
g_Nitrososphaeraceae
o Microvirga

g_Techevalieria
D4-96
9__JGIFRF-CMas

g_Gaiella
9_Flavobacterium

Prokaryotes

p25
Bacilus
,__Artfrobacter
. Ammoniphilus.
G Allrhizobium

_Agromyces
Gromicrobium
g_67-14

DEC_F50+BAFU

DEC_F50+BA

DEC_F50

DEC_F100

MARC_F50+BAFU

MARC_F50+BA

MARCH_F50
MARC_F100
APRIL_F50+BAFU

APRIL_F50+BA

Treatments

(RIZ)
(RIZ)

APRIL_F100

MAY_F50+BAFU

APRIL_F50

MAY_F50+BA

and Timepoints

(RIZ)
(RIZ)
(TUB)

MAY_F50(
MAY_F100(

MAY_F50+BAFU

Prokaryotes Absolute Abundance Heatmap

MAY_F50+BA

(TUB)
MAY_F50(TUB)

MAY_F100(

(TUB)

Abundance

I 2.0e+07

1.5e+07
1.00+07
5.0e+06
0.0e+00




