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Table S1 Physicochemical characteristics of groundwater at different sampling sites
	Sites
	ORP
	EC
	pH
	T
	DO
	NH4+
	F-
	Cl-
	K+
	Na+
	Ca2+
	Mg2+
	NO3-
	SO42-
	HCO3-
	DOC

	
	mV
	μs/cm
	
	℃
	mg/L

	G1
	-14.2 
	993
	6.5
	17.0
	6.4
	1.0
	0.34 
	68.2
	2.9
	29.1
	150.2
	33.3
	321.1
	240.2
	42.7
	8.9

	G2
	21.5 
	1265
	6.2
	20.2
	3.7
	1.1
	0.36 
	131.2
	5.2
	41.3
	205.9
	33.8
	310.6
	214.6
	225.7
	12.3

	G3
	49.9 
	14
	6.0
	17.7
	4.2
	0.3
	0.37 
	198.4
	2.6
	39.2
	208.4
	42.9
	210.2
	206.1
	231.8
	11.9

	G4
	-72.7 
	1130
	6.8
	19.6
	3.3
	1.0
	0.27 
	117.0
	1.5
	27.0
	124.5
	30.1
	330.0
	24.2
	244.0
	18.0

	G5
	-18.9 
	1288
	6.5
	23.3
	4.3
	0.9
	0.33 
	87.6
	3.3
	34.7
	169.9
	41.1
	257.9
	186.3
	353.8
	17.2

	G6
	-78.3 
	977
	6.4
	17.9
	6.0
	0.7
	0.36 
	64.3
	13.1
	50.1
	134.8
	22.2
	223.1
	128.1
	244.0
	14.5

	G7
	-28.6 
	1232
	7.4
	25.8
	7.6
	0.9
	1.57 
	130.0
	3.6
	72.2
	148.7
	39.6
	211.9
	234.3
	207.4
	13.8

	G10
	-42.0 
	1621
	6.8
	23.1
	9.0
	0.6
	0.60 
	206.8
	3.0
	52.1
	263.6
	31.4
	261.8
	203.6
	369.1
	14.4

	G12
	43.7 
	1008
	7.0
	21.5
	7.5
	1.0
	0.63 
	67.5
	3.1
	55.2
	153.0
	24.6
	154.3
	107.3
	326.4
	10.6

	G14
	-37.4 
	2006
	6.7
	23.1
	4.6
	1.0
	0.44 
	280.3
	30.6
	150.5
	241.8
	54.0
	198.0
	329.3
	518.5
	15.0

	G15
	-50.4 
	1308
	6.9
	23.6
	5.6
	0.8
	0.87 
	113.2
	31.8
	76.6
	112.8
	41.2
	201.3
	177.4
	341.6
	10.2

	G16
	7.9 
	1188
	6.5
	22.8
	4.2
	0.7
	0.43 
	71.7
	3.5
	74.2
	140.7
	27.3
	161.4
	150.1
	341.6
	8.4

	G18
	4.2 
	572
	6.5
	21.9
	7.5
	0.6
	0.35 
	38.2
	1.8
	19.6
	80.6
	10.7
	95.2
	34.1
	122.0
	4.9

	G20
	8.5 
	890
	6.1
	24.7
	7.1
	0.2
	0.24 
	52.5
	5.1
	32.8
	91.6
	23.0
	116.9
	134.6
	152.5
	4.4

	G22
	-9.6 
	699
	6.1
	23.5
	6.7
	0.7
	0.40 
	77.0
	1.8
	30.3
	100.1
	11.6
	24.8
	83.3
	189.1
	5.4

	G23
	7.2 
	643
	7.1
	21.6
	6.5
	0.8
	1.04 
	40.4
	2.0
	46.2
	62.7
	16.7
	17.4
	25.9
	329.4
	16.5

	G24
	-33.8 
	1032
	6.8
	17.7
	1.9
	0.5
	1.26 
	146.5
	1.8
	37.6
	161.8
	29.5
	28.5
	104.3
	350.8
	7.0

	LJ1
	-289.5 
	1289
	6.9
	22.0
	2.8
	3.4
	0.41 
	124.5
	14.6
	38.1
	182.4
	31.5
	56.8
	229.8
	433.1
	9.1

	LJ2
	-108.2 
	1003
	6.9
	19.5
	2.9
	1.0
	0.48 
	38.8
	2.2
	43.8
	125.1
	16.6
	185.2
	108.3
	390.4
	8.3

	LJ3
	-112.7 
	1455
	6.7
	20.8
	1.7
	0.8
	0.52 
	79.1
	22.1
	87.3
	175.5
	23.3
	96.3
	228.3
	610.0
	6.1

	LJ4
	-52.3 
	1938
	6.6
	19.9
	2.8
	1.2
	0.32 
	166.4
	18.0
	118.2
	226.9
	36.8
	497.1
	248.2
	512.4
	27.7

	LJ5
	0.2 
	1052
	6.6
	18.5
	3.7
	0.6
	0.49 
	69.1
	1.3
	38.5
	156.2
	21.0
	3458.2
	150.7
	402.6
	8.3

	LJ1-1
	-129.0 
	1007
	7.0
	22.3
	2.9
	7.4
	0.54 
	86.5
	14.1
	35.7
	158.8
	26.4
	78.3
	153.2
	323.3
	9.3

	LJ2-1
	-17.4 
	1590
	6.5
	24.4
	2.8
	0.6
	0.28 
	104.6
	2.0
	36.3
	199.4
	33.9
	224.6
	182.5
	506.3
	5.1

	LJ3-1
	-45.6 
	1138
	6.3
	21.5
	1.6
	0.6
	0.30 
	80.9
	2.0
	38.4
	164.2
	22.5
	128.6
	133.6
	427.0
	9.7

	LJ4-1
	-4.7 
	1178
	6.5
	23.0
	4.0
	0.6
	0.33 
	73.5
	1.5
	54.9
	168.6
	24.8
	198.5
	137.8
	414.8
	6.2




















Table S2a Comparison of ACE Index, Chao 1 index, and PD_whole tree in microbial communities under high (NO₃⁻ >20 mg/L) vs. low (NO₃⁻ ≤20 mg/L) nitrogen conditions
	Item
	Two-sample t-test

	
	t
	df (degrees of freedom)
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	Lower
	Upper

	ACE
	Homogeneity of variance
	2.02 
	24.00 
	0.06 
	311.98 
	154.48 
	-6.85 
	630.82 

	
	Heteroscedasticity assumed
	2.26 
	9.97 
	0.05 
	311.98 
	138.21 
	3.89 
	620.08 

	Chao1
	Homogeneity of variance
	2.02 
	24.00 
	0.06 
	312.02 
	154.41 
	-6.67 
	630.71 

	
	Heteroscedasticity assumed
	2.26 
	9.96 
	0.05 
	312.02 
	138.16 
	4.03 
	620.00 

	Shannon
	Homogeneity of variance
	-0.13 
	24.00 
	0.90 
	-0.06 
	0.44 
	-0.96 
	0.85 

	
	Heteroscedasticity assumed
	-0.17 
	15.50 
	0.87 
	-0.06 
	0.32 
	-0.74 
	0.63 

	PD_whole tree
	Homogeneity of variance
	1.88 
	24.00 
	0.07 
	28.82 
	15.36 
	-2.87 
	60.51 

	
	Heteroscedasticity assumed
	2.01 
	9.25 
	0.07 
	28.82 
	14.31 
	-3.41 
	61.04 















Table S2b Comparison of ACE Index, Chao 1 index, and PD_whole tree in microbial communities under high (NH₄⁺ >0.5 mg/L) vs. low (NH₄⁺ ≤0.5 mg/L) nitrogen conditions
	Item
	Two-sample t-test

	
	t
	df (degrees of freedom)
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	Lower
	Upper

	ACE
	Homogeneity of variance
	-0.58 
	24.00 
	0.57 
	-87.89 
	151.48 
	-400.52 
	224.74 

	
	Heteroscedasticity assumed
	-0.68 
	20.30 
	0.50 
	-87.89 
	128.54 
	-355.77 
	179.99 

	Chao1
	Homogeneity of variance
	-0.58 
	24.00 
	0.57 
	-88.15 
	151.41 
	-400.65 
	224.35 

	
	Heteroscedasticity assumed
	-0.69 
	20.30 
	0.50 
	-88.15 
	128.49 
	-355.93 
	179.63 

	Shannon
	Homogeneity of variance
	-0.43 
	24.00 
	0.67 
	-0.17 
	0.40 
	-0.99 
	0.65 

	
	Heteroscedasticity assumed
	-0.56 
	23.97 
	0.58 
	-0.17 
	0.30 
	-0.79 
	0.45 

	PD_whole tree
	Homogeneity of variance
	-0.46 
	24.00 
	0.65 
	-6.86 
	14.95 
	-37.71 
	23.98 

	
	Heteroscedasticity assumed
	-0.50 
	16.99 
	0.62 
	-6.86 
	13.62 
	-35.59 
	21.87 
















Table S3 The Spearman’s correlation between the hydrochemical parameters and the microbial community statistics
	
	ACE
	Chao1
	Shannon
	PD
	ORP
	EC
	pH
	T
	DO
	NH4+
	F-
	NO3-
	SO42-
	HCO3-
	DOC
	d
	δ13CDIC

	[bookmark: _Hlk143430419]ACE
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chao1
	1.00**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Shannon
	0.60**
	0.60**
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PD
	0.98**
	0.98**
	0.63**
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	

	ORP
	-0.14 
	-0.14
	0.05 
	-0.14 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	

	EC
	0.14 
	0.14
	-0.01 
	0.12 
	-0.40*
	1.00 
	
	
	
	
	
	
	
	
	
	
	

	pH
	-0.12 
	-0.12
	0.23 
	-0.12 
	-0.42*
	0.24 
	1.00 
	
	
	
	
	
	
	
	
	
	

	T
	-0.09 
	-0.09
	-0.13 
	-0.16 
	0.05 
	0.34*
	0.09 
	1.00 
	
	
	
	
	
	
	
	
	

	DO
	0.03 
	0.03
	0.35*
	-0.02 
	0.47**
	-0.31 
	0.03 
	0.36*
	1.00 
	
	
	
	
	
	
	
	

	NH4+
	-0.18 
	-0.18
	-0.11 
	-0.15 
	-.430*
	0.30 
	0.48**
	-0.08 
	-0.14 
	1.00 
	
	
	
	
	
	
	

	F-
	-0.14 
	-0.14
	0.28 
	-0.14 
	-0.08 
	0.02 
	0.69**
	0.01 
	0.21 
	0.12 
	1.00 
	
	
	
	
	
	

	NO3-
	0.27 
	0.27
	0.02 
	0.24 
	0.03 
	.37*
	-0.17 
	-0.20 
	0.02 
	0.12 
	-.333*
	1.00 
	
	
	
	
	

	SO42-
	-0.02 
	-0.02
	-0.12 
	-0.01 
	-0.17 
	.63**
	-0.01 
	0.11 
	-0.12 
	.338*
	0.01 
	0.41*
	1.00 
	
	
	
	

	HCO3-
	0.27 
	0.27
	0.06 
	0.27 
	-.45**
	.71**
	0.23 
	0.04 
	-.620**
	0.09 
	0.04 
	0.05 
	0.31 
	1.00 
	
	
	

	DOC
	0.08 
	0.08
	0.15 
	0.11 
	-0.18 
	0.28 
	0.28 
	-0.14 
	0.10 
	.476**
	0.09 
	0.43*
	0.23 
	0.08 
	1.00 
	
	

	d
	0.38*
	0.38*
	0.08 
	0.33 
	-0.04 
	0.17 
	-0.13 
	-0.21 
	-0.09 
	0.03 
	-.345*
	0.56**
	-0.04 
	0.23 
	0.25 
	1.00 
	

	δ13CDIC
	-0.15 
	-0.15
	-0.02 
	-0.12 
	0.12 
	-0.28 
	-0.02 
	-0.26 
	0.00 
	0.14 
	0.05 
	-0.13 
	-0.13 
	-0.17 
	.381*
	-0.35*
	1.00 


*, p<0.05; **, p<0.01; PD, PD_whole tree; d, d-excess= δ2H-8*δ-18O


[image: ]
Figure S1 
[bookmark: _Hlk152075615][bookmark: _GoBack]Figure S1. Speaman’s correlation between the relative abundance of bacteria and the hydrochemical parameters. “*” refers to p values < 0.05, whereas “**” refers to p values < 0.01.
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