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Figure captions:

Fig. S1: Numbers of antibiotic resistance genes (ARGs) detected in different
treatments (A and C) and proportions of different types of ARGs in soil samples (B
and D).

Fig. S2: Percentage of antibiotic resistance genes (ARGS) in different classes, based
on normalized abundance values.

Fig. S3: Effect of individual N, P, or K fertilization on the fold-changes of antibiotic
resistance genes (ARGs) and mobile genetic elements (MGEs) abundance in
rhizosphere and bulk soil.

Fig. S4. Composition and diversity of bacterial communities in rhizosphere and bulk
soils under individual N, P, or K fertilization.

Fig. S5. (A and C) Spearman’s rank correlation between bacterial family (>1% in any
sample) and antibiotic resistance genes (ARGS) in rhizosphere and bulk soil under N
fertilization. (B and D) Bacteria families (>1% in any sample) in rhizosphere and
bulk soil showing significant differences in abundance between N fertilized and
unfertilized soils.

Table captions:

Table S1: Properties of groundwater and reclaimed water.

Table S2: Effects of individual N, P, or K fertilization on tomato yield and soil
physicochemical properties.

Table S3: Shannon-Wiener and Simpson diversity indices based on abundance of
antibiotic resistance genes (ARGS) detected in unfertilized or individual N, P, or K
fertilization.

Table $4: Distribution of antibiotic resistance gene (ARG) types and putative ARG
hosts at the phylum level under individual N, P, or K fertilization, as determined by

network analysis.
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Fig. S1. Numbers of antibiotic resistance genes (ARGs) detected in different
treatments (A) and proportions of different types of ARGs in soil samples (B).
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Fig. S2: Percentage of antibiotic resistance genes (ARGS) in different classes, based

on normalized abundance values.



P
3
8
>
Q
D
-
aaes
e
N
-
G

J0<A0 7
3 58803

00003
PEEIBLC
2135530
iy

g =

I

o

g

Liyonaoo

-10

o
gacEdelta1-02
ermi{36
mphA-02

su

aadMl
qacEdelta1-01

sul2
widY/mdil -01
mdtE vhil)
cel/mdtH-03
etA-02

o2
aac(6)-1b(aka aacA4)-02
bla MLQ—E’Q )

INY
INd
ENY
I
i
I
1Al

Bulk soil

oleC 10
P! a8

aadA-02

sul2 (3]

aadA2-01 a

aadA-1-02

gacEdelta1-01 2

aadA2-03

vanHB o

cintl-1({class1)

ermI-01 -2

aadA2-02 _a

emrl
intl-1(clinic)
bla

utitive multidrug
etPB-01

ycel/mdiH-01
aadAi

FncA

et -02
ermT-02
metA,
tetR-02
er
qgacH-01

ES
=

JAls!

ES
=

Iy

ES
x

INY
Ny

Fig. S3: Effect of individual N, P, or K fertilization on the fold-changes of antibiotic
resistance genes (ARGs) and mobile genetic elements (MGEs) abundance in
rhizosphere and bulk soil. The Ct values of undetected ARGs or MGESs are replaced
by 31, and the number in brackets stands for fold of change that is log2 transformed.
Only the values >3 and <-3 in any sample are displayed. The value of 0 means no
change, and the positive and negative number means an increase or decrease,

respectively.



(A) (B)

10000
—&— Rhizosphere soil
—8—Bulk soil
9500 4
- Rhizosphere sail Bulk soil
[ Acidobecteria
o e e | | L= 1 [ Actinobecteria 9000
90 [ Armatimonadetes -
[ Bacteroidetes _@
80 — L] [ Chloroflexi O 8500
Ll || | | | O [ Cyanobacteria
P — [ | o | | LI [ Firmicutes
9\2 7041+ = L ] Gemmatimonadetes| 80004
5 =f=_=: L ‘="f:' i | [ Nitrospirae
;\60-=_—_=_—T_ ] (] Planctomycetes
CQ ol M IHPIEE | s = - [_] Proteobacteria
. . ] | | [ Verrucomicrobia 7500
850- I S L [_Jothers
gw__——_===_= ____ = | 7000 +— T T T T T T T T
(8] ] —=— Rhizosphere soil
E 30 —e—Buksoi
20 %0
104 I — 8
—HEH - —HHHEH = %0
= TrT7rTrrrrrrrrr7rTr T T g
VYOOI AELE VO A VAL
FESELEELE SEEELELES ? )
3004
280

Fig. S4. Composition and diversity of bacterial communities in rhizosphere and bulk
soils under individual N, P, or K fertilization. (A) Percentage of bacterial phyla
(>0.5% in any sample). (B) Bacterial a-diversity that represented by Chaol and PD

whole tree index.
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Fig. S5. (A and C) Spearman’s rank correlation between bacterial family (>1% in any

rhizosphere and bulk soil under N fertilization. (B and D) Bacterial families (>1% in any sample) in rhizosphere and bulk soil showing

significant differences in abundance between N fertilized and unfertilized soils.

sample) and antibiotic resistance genes (ARGS) in




Table S1: Properties of groundwater and reclaimed water.

Itemd] Groundwater Reclaimed water

pH (pH-H:z0) 8.07 8.10
EC (mg/cm) 1.99 1.66
COD (mg/L) 104.00 80.00
Total N (mg/L) 0.55 9.43
Total P (mg/L) - 1.78
Ca(g/L) 0.06 1.23
Mg (g/L) 0.12 1.28
Total Cu (Mg/L) 245 7.00
Total Zn (Mg/L) 0.02 0.05
Tota Pb (Ug/L) 0.65 13.20

Total Cd (Ug/L) 0.05 4.10




Table S2: Effects of individual N, P, or K fertilization on tomato yield and soil

physicochemical properties.

Tomato Rhizosphere soil Bulk soil
Treatments yield

(kg/plot) pH TN (mg/g) TP (mg/g) pH TN (mg/g) TP (mg/g)
RN1 65.08 a 8.06 h 192a 074c  816f  144bc  069c
RN2 63.85a 8.91b 136¢ 067cd  89la 124cde  0.72cd
RN3 56.86 a 834g  144bc  063cd  7.86g  169a  07lc
RP1 69.63 a 7.99i 160 b 139a  82e 129¢d  145a
RP2 68.68a 851 e 163b 116b  888bc  115e 124D
RK1 60.98 a 882¢ 153b 062de  874d  134bc  0.66cd
RK2 66.50 a 8.63d 132¢ 06lcd 888ab  112e  065cd
RCK 70.33a 9.12a 129¢ 06lcd 892ab 115de  064d
GCK 65.10a 8.451 1.02d 048e  886c  106e  06ld

Note: Means followed by the same letter are not significantly difference at P<0.05.



Table S3: Shannon-Wiener and Simpson diversity indices based on abundance of

antibiotic resistance genes (ARGS) detected in unfertilized or individual N, P, or K

fertilization. The diversity index was calculated with R.

Rhizospher e soil RN1 RN2 RN3 RP1 RP2 RK1 RK2 RCK GCK

Shannon-Wiener  350a 345a 328a 353a 320a 324a 337a 162b 169D
Simpson 0.95a 09%a 094a 09%a 092a 094a 09%a 055b 054D
Bulk soil RN1 RN2 RN3 RP1 RP2 RK1 RK2 RCK GCK

Shannon-Wiener  3.39a 344a 355a 218b 170cd 149d 342a 165cd 193bc
Simpson 095a 09%a 09%a 071b 055c 046d 094a 055c 061c

Note: Means followed by the same letter are not significantly difference at P<0.05.
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Table $4: Distribution of antibiotic resistance gene (ARG) types and putative ARG

hosts at the phylum level under individual N, P, or K fertilization, as determined by

network analysis.

Percentage of ARGs
types

Rhizosphere Bulk
N fertilization + _

Percentage of potential
ARG-associated host

bacteria at

phylum level

Rhizosphere Bulk

soil soil soil soil

Aminoglycoside 13.46 0.00 Acidobacteria 5.26 0.00
Beta Lactamase 19.23 18.18 Actinobacteria 4211 66.67
Chloramphenicol 3.85 0.00 Bacteroidetes 5.26 16.67
MLSB 11.54 0.00 Chloroflexi 5.26 0.00
Multidrug 28.85 18.18 Firmicutes 5.26 0.00
Sulfonamide 192 9.09 Gemmatimonadetes 5.26 16.67
Tetracycline 9.62 45.45 Planctomycetes 5.26 0.00
Vancomycin 7.69 9.09 Proteobacteria 26.32 0.00

Others 3.85 0.00

P fertilization

Aminoglycoside 0.00 0.00 Acidobacteria 0.00 0.00
Beta Lactamase 0.00 0.00 Actinobacteria 0.00 50.00
Chloramphenicol 0.00 0.00 Bacteroidetes 100.00 0.00
MLSB 0.00 0.00 Chloroflexi 0.00 0.00
Multidrug 100.00 83.33 Firmicutes 0.00 0.00
Sulfonamide 0.00 0.00 Gemmatimonadetes 0.00 0.00
Tetracycline 0.00 16.67 Planctomycetes 0.00 25.00
Vancomycin 0.00 0.00 Proteobacteria 0.00 25.00

Others 0.00 0.00

K fertilization

Aminoglycoside 14.29 23.08 Acidobacteria 0.00 0.00
Beta Lactamase 35.71 15.38 Actinobacteria 33.33 20.00
Chloramphenicol 0.00 7.69 Bacteroidetes 0.00 20.00
MLSB 14.29 7.69 Chloroflexi 16.67 0.00
Multidrug 28.57 7.69 Firmicutes 0.00 20.00
Sulfonamide 0.00 15.38 Gemmatimonadetes 0.00 0.00
Tetracycline 0.00 7.69 Planctomycetes 0.00 0.00
Vancomycin 7.14 7.69 Proteobacteria 50.00 40.00

Others 0.00 7.69
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