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Fig. S1 The relative abundance of tetracycline resistance genes in different treatments. Different lowercase letters refer to the significant difference at P<0.05 level.


[image: ]
Fig. S2 The relative abundance of sulfonamide resistance genes in different treatments. Different lowercase letters refer to the significant difference at P<0.05 level.



Table S1 Soil physicochemical properties under varying rates of cattle manure application.
	Treatment
	pH
	SOM
(mg·kg-1)
	AP (mg·kg-1)
	TC (%)
	TN (%)
	SWC
(%)

	M1
	7.81(0.01) a
	1.50(0.07) a
	188.55(28.91) a
	2.27(0.25) a
	0.17(0.20) a
	25.24(1.89) a

	M2
	7.80(0.10) a
	1.41(0.12) a
	204.83(24.42) a
	2.08(0.12) a
	0.15(0.02) a
	26.79(1.00) a

	M3
	7.67(0.07) ab
	1.59(0.02) a
	198.34(36.80) a
	2.64(0.55) a
	0.21(0.06) a
	28.45(2.91) a

	M4
	7.62(0.05) b
	1.57(0.05) a
	243.63(15.95) a
	2.60(0.18) a
	0.20(0.02) a
	28.23(1.91) a

	Control
	7.75(0.01) ab
	1.45(0.24) a
	177.98(16.95) a
	2.25(0.37) a
	0.16(0.03) a
	24.83(0.61) a


Data in the table are mean ± standard deviation. SOM, soil organic matter; AP, available phosphorus; TC, total carbon; TN, total nitrogen; SWC, soil water content. Different lowercase letters refer to the significant difference at P<0.05 level.

Table S2 Analysis of antibiotic resistance gene absolute abundance values (copies per g of dry soil) in soils fertilized with varying rates of cattle manure by ANOVA.
	Treatment
	sull
	sul2
	tetA
	tetC
	tetG
	tetL
	tetM
	tetO
	tetQ
	tetW
	intl1

	M1
	8.63E+07±2.10E+07 a
	6.61E+07±2.06E+07 a
	2.10E+07±9.65E+06 a
	9.39E+05±2.13E+05 a
	5.07E+06±1.73E+06 a
	1.54E+07±5.88E+06 a
	3.72E+06±1.55E+06 a
	2.47E+07±1.05E+07 a
	8.74E+05±6.69E+05 ab
	3.20E+06±1.05E+06 a
	8.96E+06±4.13E+06 a

	M2
	6.98E+07±3.02E+07 a
	5.31E+07±4.07E+07 a
	1.60E+07±7.31E+06 a
	1.47E+06±1.22E+06 a
	5.28E+06±1.54E+06 a
	1.63E+07±3.56E+06 a
	5.56E+06±2.52E+06 a
	2.13E+07±1.14E+07 a
	2.24E+06±9.60E+05 a
	1.43E+06±2.55E+05 a
	1.02E+07±4.54E+06 a

	M3
	1.47E+08±4.96E+07 a
	9.34E+07±2.90E+07 a
	2.07E+07±9.58E+06 a
	2.29E+06±8.63E+05 a
	1.33E+07±1.07E+07 a
	1.75E+07±3.57E+06 a
	3.67E+06±9.92E+05 a
	1.87E+07±6.85E+06 a
	5.33E+05±2.25E+05 b
	2.03E+06±8.31E+05 a
	1.72E+07±3.84E+06 a

	M4
	9.34E+07±1.72E+07 a
	5.02E+07±1.67E+07 a
	2.42E+07±7.12E+06 a
	1.40E+06±4.35E+05 a
	7.56E+06±2.94E+06 a
	1.70E+07±9.29E+05 a
	4.15E+06±1.17E+06 a
	2.04E+07±3.68E+06 a
	9.82E+05±3.29E+05 ab
	1.83E+06±8.05E+05 a
	1.39E+07±6.08E+06 a

	Control
	9.34E+07±3.57E+07 a
	6.82E+07±1.43E+07 a
	1.26E+07±1.91E+06 a
	7.37E+05±2.09E+05 a
	5.20E+06±7.66E+05 a
	1.78E+07±2.52E+06 a
	4.47E+06±3.17E+06 a
	1.92E+07±1.50E+07 a
	8.39E+05±3.00E+05 ab
	2.72E+06±1.06E+06 a
	1.31E+07±4.18E+06 a


Different lowercase letters refer to the significant difference at P<0.05 level.

Table S3 Results of Permutation Multivariate Analysis of Variance ANOVA (PERMANOVA) based on Bray-Curtis distance.
	Treatment
	R²
	P

	M1 vs M2
	0.24
	0.20

	M1 vs M3
	0.22
	0.20

	M1 vs M4
	0.29
	0.10

	M1 vs Control
	0.25
	0.20

	M2 vs M3
	0.20
	0.50

	M2 vs M4
	0.24
	0.20

	M2 vs Control
	0.27
	0.20

	M3 vs M4
	0.18
	0.80

	M3 vs Control
	0.29
	0.20

	M4 vs Control
	0.36
	0.10




Table S4 Pearson’s correlation analysis among major bacterial phyla, antibiotic resistance genes, and intI1 gene.
	
	Proteobacteriota
	Acidobacteriota
	Chloroflexi
	Bacteroidota
	Firmicutes
	Gemmationadota
	Actinobacteriota
	Myxococcota
	Planctomycetota
	Verrucomicrobiota

	sull
	-0.07
	-0.24
	0.26
	0.18
	0.02
	0.34
	0.08
	0.11
	-0.36
	0.23

	sul2
	-0.20
	-0.01
	0.39
	-0.02
	0.28
	0.32
	-0.14
	0.01
	-0.12
	-0.16

	tetA
	0.08
	-0.22
	-0.12
	0.27
	-0.10
	-0.14
	-0.03
	0.25
	-0.08
	-0.27

	tetC
	0.17
	-0.08
	0.09
	0.09
	-0.08
	0.21
	-0.05
	0.05
	-0.32
	0.13

	tetG
	0.10
	-0.02
	-0.08
	0.57*
	-0.09
	-0.41
	-0.33
	0.55*
	-0.17
	0.69**

	tetL
	-0.56*
	0.18
	0.52*
	-0.26
	0.45
	0.07
	-0.32
	-0.30
	0.33
	-0.21

	tetM
	-0.58*
	0.51
	0.34
	-0.33
	0.33
	0.01
	-0.29
	-0.29
	0.44
	-0.05

	tetO
	-0.41
	0.43
	0.21
	-0.33
	0.28
	0.06
	-0.23
	-0.16
	0.35
	-0.25

	tetQ
	-0.20
	0.14
	0.29
	-0.27
	-0.06
	0.35
	-0.03
	-0.40
	0.20
	-0.20

	tetW
	-0.32
	0.20
	0.22
	-0.14
	0.30
	0.13
	-0.17
	0.01
	0.23
	-0.39

	intI1
	-0.27
	-0.14
	0.53*
	0.02
	0.24
	0.13
	-0.36
	-0.20
	-0.15
	-0.03


The data in the table are R-values. * indicates a significant difference at P<0.05. ** indicates a significant difference at P<0.01.
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