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Table S1
Soil biochemical properties between two treatments at different time points (CK, no earthworm addition; EM, earthworm addition) (mean ± standard deviation, n = 8). Sig indicates significant differences among treatments at the same time. Values at P < 0.05 are shown in bold (Significant level: * P < 0.05, ** P < 0.01, *** P < 0.001).

	Time
	Treatment
	pH
	Ec 
(ds/cm)
	DOC 
(mg/Kg)
	AP
(mg/Kg)
	MBN
(mg/Kg)
	MBC
(mg/Kg)
	
	TC/TN

	day7
	CK
	4.6±0.01
	120.75±0.64
	791.47±56.39
	2.65±0.50
	7.42±1.95
	251.97±35.47
	
	10.53±0.28

	
	EM
	4.62±0.02
	128.70±5.73
	753.12±33.53
	3.22+0.45
	7.71+2.29
	337.37±53.61
	
	9.66±0.45

	
	Sig
	0.175
	0.033*
	0.287
	0.708
	0.864
	0.088
	
	0.061

	day14
	CK
	4.6±0.005
	125.05±2.19
	500.97±84.11
	2.72±0.72
	24.42±3.86
	356.81±43.23
	
	10.36±0.41

	
	EM
	4.64±0.01
	148.87±1.38
	599.25±63.56
	4.76±0.25
	14.78±0.57
	339.74±37.35
	
	9.02±0.31

	
	Sig
	0.000***
	0.000***
	0.038*
	0.022*
	0.013*
	0.343
	
	0.000***

	day28
	CK
	4.61±0.02
	118.8±4.63
	488.80±10.45
	3.70±0.54
	15.34±2.63
	497.06±40.21
	
	10.06±0.47

	
	EM
	4.72±0.009
	180.02±5.51
	440.3±25.16
	5.87±0.14
	4.35±0.12
	534.5±19.92
	
	8.30±0.15

	
	Sig
	0.000***
	0.000***
	0.051
	0.003***
	0.000***
	0.671
	
	0.000***





Table S2 
Adonis analysis of overall bacteria communities, AT, MT and RT subcommunities based on Bray-Curtis distance.
	Treatment
	All
	AT
	MT
	RT

	
	R2
	P
	R2
	P
	R2
	P
	R2
	P

	CK vs EM
	0.214
	0.001***
	0.183
	0.006**
	0.0155
	0.001***
	0.047
	0.003**

	CK vs GEM
	0.711
	0.001***
	0.703
	0.003**
	0.525
	0.001***
	0.117
	0.003**

	EM vs GEM
	0.621
	0.001***
	0.685
	0.003**
	0.506
	0.001***
	0.114
	0.003**




Table S3 
The ASV and reads proportions of AT, MT and RT taxa after classification. 
	Treatment
	Time
	ASVs
	Reads

	
	
	AT
	MT
	RT
	AT
	MT
	RT

	CK
	7
	2.87%
	11.50%
	85.63%
	78.33%
	16.77%
	4.90%

	
	14
	3.46%
	12.15%
	84.38%
	80.73%
	14.96%
	4.31%

	
	28
	3.29%
	12.26%
	84.45%
	75.46%
	19.36%
	5.19%

	
	mean
	3.21%
	11.97%
	84.82%
	78.17%
	17.03%
	4.80%

	EM
	7
	3.17%
	11.94%
	84.90%
	78.14%
	16.85%
	5.02%

	
	14
	3.26%
	11.67%
	85.07%
	78.57%
	16.44%
	4.99%

	
	28
	3.55%
	12.39%
	84.06%
	79.19%
	16.35%
	4.46%

	
	mean
	3.33%
	12.00%
	84.67%
	78.63%
	16.55%
	4.82%

	GEM
	7
	2.26%
	11.79%
	85.95%
	82.81%
	12.51%
	4.68%

	
	14
	1.51%
	9.47%
	89.02%
	86.55%
	9.55%
	3.90%

	
	28
	1.89%
	9.19%
	88.93%
	89.19%
	7.58%
	3.24%

	
	mean
	1.88%
	10.15%
	87.96%
	86.18%
	9.88%
	3.94%





Table S4
PERMANOVA analysis of overall bacteria communities, AT, MT and RT subcommunities based on Bray-Curtis distance at ASV level.
	[bookmark: _Hlk175389287]PERMANOVA
	All
	AT
	MT
	RT

	
	R2
	P
	R2
	P
	R2
	P
	R2
	P

	[bookmark: _Hlk174477038]Treatment
	0.683
	0.001***
	0.691
	0.001***
	0.518
	0.001***
	0.120
	0.001***

	Time
	0.074
	0.001***
	0.042
	0.001***
	0.065
	0.001***
	0.032
	0.001***

	Treatment*Time
	0.102
	0.001***
	0.094
	0.001***
	0.109
	0.001***
	0.051
	0.001***





Table S5
The proportion of the deterministic and stochastic of AT, MT and RT taxa in the networks based on ICAMP analysis.
	Treatment
	Time
	AT
	MT
	RT

	[bookmark: _Hlk175579832]
	
	deterministic
	stochastic
	[bookmark: _Hlk175579854]deterministic
	stochastic
	deterministic
	stochastic

	CK
	7
	26.16%
	73.84%
	4.38%
	95.62%
	36.34%
	63.66%

	
	14
	21.67%
	78.33%
	4.98%
	95.02%
	32.97%
	67.03%

	
	28
	22.21%
	77.79%
	7.15%
	92.85%
	35.39%
	64.61%

	
	mean
	23.35%
	76.65%
	5.50%
	94.50%
	34.90%
	65.10%

	EM
	7
	22.01%
	77.99%
	6.64%
	93.36%
	34.14%
	65.86%

	
	14
	26.98%
	73.02%
	3.75%
	96.25%
	31.25%
	68.75%

	
	28
	27.54%
	72.46%
	1.15%
	98.85%
	30.94%
	69.06%

	
	mean
	25.51%
	74.49%
	3.85%
	96.15%
	32.11%
	67.89%

	GEM
	7
	33.17%
	66.83%
	4.20%
	95.80%
	24.82%
	75.18%

	
	14
	55.85%
	44.15%
	4.46%
	95.54%
	29.64%
	70.36%

	
	28
	61.17%
	38.83%
	8.74%
	91.26%
	37.22%
	62.78%

	
	mean
	50.06%
	49.94%
	5.80%
	94.20%
	30.56%
	69.44%









Table S6 
Topological properties of the empirical molecular ecological networks (MENs) of the bacterial communities in soil and gut. 

	Treatment
	Time
	[bookmark: _Hlk175486462]Positive/ Negative
ratio
	Modularity
	Average degree (avgK)
	Average path distance (GD)
	Density (D)

	CK
	7
	2.83
	0.844
	3.072
	6.961
	0.005

	
	14
	3.72
	0.840
	3.347
	7.787
	0.006

	
	28
	3.97
	0.788
	4.249
	5.933
	0.006

	
	mean
	3.51
	0.824
	3.556
	6.893
	0.006

	EM
	7
	3.54
	0.818
	4.020
	6.596
	0.006

	
	14
	7.61
	0.666
	5.600
	5.452
	0.009

	
	28
	2.68
	0.856
	3.110
	6.703
	0.006

	
	mean
	4.61
	0.758
	4.243
	6.25
	0.007

	GEM
	7
	2.51
	0.847
	2.932
	4.933
	0.009

	
	14
	27.57
	0.495
	15.687
	3.556
	0.037

	
	28
	1.12
	0.932
	2.382
	3.285
	0.009

	
	mean
	10.40
	0.780
	7.001
	3.925
	0.019









Table S7
The sum of the ASVs node degrees of AT, MT and RT subcommunities in the networks and the percentage of different subcommunities to the total node degree of the total network.

	Treatment
	Time
	Node degree
	Node degree (%)
	Edge proportion (%)

	
	
	AT
	MT
	RT
	AT
	MT
	RT
	AT&MT and RT
	AT&AT
	AT

	CK
	7
	519
	737
	630
	27.52
	27.52
	39.08
	23.54
	15.59
	39.13

	
	14
	592
	740
	442
	33.37
	33.37
	41.71
	30.89
	17.70
	48.59

	
	28
	949
	1198
	853
	31.63
	31.63
	39.93
	24.93
	20.87
	45.80

	
	mean
	687
	892
	642
	30.84
	30.84
	40.24
	26.45
	18.05
	44.51

	EM
	7
	918
	1069
	843
	32.44
	32.44
	37.77
	27.92
	18.37
	46.29

	
	14
	1390
	1512
	766
	37.90
	37.90
	41.22
	35.39
	20.07
	55.45

	
	28
	335
	787
	548
	20.06
	20.06
	47.13
	28.74
	5.63
	34.37

	
	mean
	881
	1123
	719
	30.13 
	30.13 
	42.04 
	30.68
	14.69
	45.37

	GEM
	7
	185
	431
	296
	20.29
	20.29
	47.26
	20.83
	8.77
	29.61

	
	14
	867
	4063
	1690
	13.10
	13.10
	61.37
	19.33
	2.72
	22.05

	
	28
	70
	271
	295
	11.01
	11.01
	42.61
	15.72
	3.46
	19.18

	
	mean
	374
	1588
	760
	14.80 
	14.80 
	50.41 
	18.63
	4.98
	23.61





[image: ]
Fig. S1 Shannon diversity and Chao1 showed the subcommunity diversity in different treatments. Different lowercase letters indicate significant differences based on Tukey’s honestly significant difference (HSD) test (P < 0.05). 


[image: ]
Fig. S2 Community composition expressed as relative abundance (%) of the taxa at the phylum level and Principal Coordinates Analysis based on Bray-Curtis distance showed the subcommunity composition difference. The significant difference in treatment was assessed using Permutational Multivariate Analysis of Variance (PERMANOVA).


[image: ]
Fig. S3 EdgeR analysis was conducted at the genus level for subcommunities, with red points indicating genera that were enriched in EM soil compared to CK soil, and blue points representing genera that were depleted.


[image: ]
Fig. S4 The relative abundance of soil AT persistent core genera in different treatments on days 7,14 and 28. Different lowercase letters indicate significant differences based on Tukey’s honestly significant difference (HSD) test (P < 0.05). 


[image: ]
Fig. S5 The rrn copy numbers of the subcommunity under different treatments (A) and time points (B). The asterisk symbol above the boxes indicates the significant difference (Significant level: * P < 0.05, ** P < 0.01, *** P < 0.001).


[image: ]
Fig. S6 Linear regressions of rrn copy number were conducted between different taxa and the overall community across all niches, including the CK, EM, and GEM treatments.


[image: ]
Fig. S7 The niche width of the subcommunity under various treatments (A) and time points (B). Different lowercase letters indicate significant differences based on Tukey’s honestly significant difference (HSD) test (P < 0.05). 


[image: ]
Fig. S8 The community assembly process of subcommunities (A) and the value of βNTI of AT (B) in different treatments.
[image: ]
Fig. S9 The comparison of the proportion (A) and the sum (B) of the degrees of all nodes distinguished at the phylum level within the networks.


[image: ]
Fig. S10 Linear regressions of Shannon diversity and rrn copy number were conducted in the CK and EM treatments.
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