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2. Supplemental tables
Table S1 The statistical results of the random-effects meta-analysis are reported as the overall heterogeneity (QT) across different phosphogypsum-amendment treatments. 
	Index
	QT
	Pr
	QM
	df
	Pm
	n

	pH
	52076.3521
	< 0.0001
	94.5975
	5
	< 0.0001
	121

	Electric conductivity
	209171.2737
	< 0.0001
	343.2972
	3
	< 0.0001
	60

	Soil Organic Matter
	14719.6192
	< 0.0001
	47.4298
	3
	< 0.0001
	93

	Soil Moisture Content
	8748.1284
	< 0.0001
	6.7134
	2
	0.0348
	44

	Bulk Density
	19514.1976
	< 0.0001
	2.2997
	2
	0.3167
	35

	Available phosphorus
	56246.1937
	< 0.0001
	37.1894
	4
	< 0.0001
	93

	Available potassium
	39902.7325
	< 0.0001
	16.6329
	2
	0.0002
	49

	Available nitrogen
	198.3086
	< 0.0001
	51.5716
	2
	< 0.0001
	26

	Total Potassium
	46957.3905
	< 0.0001
	29.8932
	3
	< 0.0001
	35

	Total Nitrogen
	1359.3232
	< 0.0001
	30.4490
	3
	< 0.0001
	70

	Total Phosphorus
	117614.4102
	< 0.0001
	3.8413
	4
	0.4279
	88

	Crop Yield
	5398.6768
	< 0.0001
	15.4669
	4
	0.0038
	99

	Aboveground Biomass
	14728.7114
	< 0.0001
	73.7493
	3
	< 0.0001
	102

	Plant height
	97240.0707
	< 0.0001
	63.4750
	6
	< 0.0001
	57

	Root length
	454.1877
	< 0.0001
	21.5912
	2
	< 0.0001
	36

	Potassium Ion Concentration
	5869.3907
	< 0.0001
	11.9985
	3
	0.0074
	27

	Sodium Ion Concentration
	6056.0753
	< 0.0001
	24.3435
	3
	< 0.0001
	33

	Calcium Ion Concentration
	65915.8055
	< 0.0001
	36.2640
	3
	< 0.0001
	30

	Chlorophyll Content
	4460.3382
	< 0.0001
	34.6969
	2
	< 0.0001
	93

	Superoxide Dismutase Activity
	1778.4693
	< 0.0001
	18.7666
	2
	< 0.0001
	17






Table S2 The statistical results of the random-effects meta-analysis are reported as the overall heterogeneity (QT) across different phosphogypsum application rates.
	Index
	QT
	Pr
	QM
	df
	Pm
	n

	pH
	12156.5572
	< 0.0001
	61.9324
	4
	< 0.0001
	61

	Bulk Density
	276.0972
	< 0.0001
	7.0914
	2
	0.0288
	16

	Soil Moisture Content
	7754.2340
	< 0.0001
	7.8760
	4
	< 0.0001
	33

	Total Nitrogen
	386.8350
	< 0.0001
	3.6359
	3
	0.3036
	26

	Total Phosphorus
	67493.2601
	< 0.0001
	8.3601
	5
	0.1375
	54

	Available phosphorus
	2633.1466
	< 0.0001
	10.4426
	4
	0.0336
	31

	Available potassium
	344.5961
	< 0.0001
	1.1936
	2
	0.5506
	10

	Soil Organic Matter
	2035.1050
	< 0.0001
	47.6224
	5
	< 0.0001
	37

	Plant height
	9703.5748
	< 0.0001
	6.9799
	3
	0.0725
	18

	Root length
	309.9822
	< 0.0001
	18.8238
	2
	< 0.0001
	26

	Aboveground Biomass
	12538.0536
	< 0.0001
	42.9244
	4
	< 0.0001
	74

	Crop Yield
	832.4899
	< 0.0001
	1.2167
	2
	0.5442
	22

	Catalase Activity
	6731.9477
	< 0.0001
	4.1400
	3
	0.2467
	17

	Chlorophyll Content
	2630.2538
	< 0.0001
	23.2070
	4
	0.0001
	76





Table S3 Egger's test in different treatments.
	Var.
	n
	Fail-safe number
	Egger's test (p)
	Against publication bias

	pH
	113
	242402
	-
	YES

	Soil electric conductivity
	60
	2963002
	0.9349
	YES

	Soil Organic Matter
	93
	238131
	0.7550
	YES

	Soil Moisture Content
	44
	17688
	0.3501
	YES

	Bulk Density
	35
	6187
	0.0878
	YES

	Available phosphorus
	97
	1005387
	0.4441
	YES

	Available potassium
	49
	91947
	0.7873
	YES

	Available nitrogen
	26
	4431
	0.2389
	YES

	Total Potassium
	35
	589038
	-
	YES

	Total Nitrogen
	70
	71224
	0.7774
	YES

	Total Phosphorus
	88
	316349
	0.8608
	YES

	Crop Yield
	99
	27819
	0.2612
	YES

	Aboveground Biomass
	102
	131706
	-
	YES

	Plant height
	73
	346651
	-
	YES

	Root length
	36
	13531
	-
	YES

	Potassium Ion Concentration
	27
	315
	0.3072
	YES

	Sodium Ion Concentration
	33
	2519
	0.0505
	YES

	Calcium Ion Concentration
	30
	183318
	0.1283
	YES

	Chlorophyll Content
	93
	285904
	-
	YES

	Superoxide Dismutase Activity
	17
	15558
	0.2793
	YES

	β-Glucosidase Activity
	30
	434
	0.0654
	YES

	Alkaline Phosphatase Activity
	13
	-
	0.5406
	YES

	Acid Phosphatase Activity
	14
	-
	0.0984
	YES

	Urease Activity
	34
	116214
	0.6476
	YES

	nitrate nitrogen
	18
	14469
	-
	YES

	ammonium nitrogen
	14
	113
	-
	YES

	Bacterial Shannon Index
	5
	215
	0.4387
	YES

	Bacterial Chao1 Index
	5
	70
	0.4004
	YES

	Fungal Shannon Index
	5
	52
	0.7321
	YES

	Fungal Chao1 Index
	5
	54
	0.3182
	YES

	Catalase Activity
	47
	23236
	0.4622
	YES

	Plant Total Nitrogen
	5
	502
	0.1971
	YES

	Plant Total Phosphorus
	5
	194
	0.7517
	YES

	Plant Total Potassium
	5
	526
	0.8244
	YES


Note: Egger's test and Fail-safe N technique were adopted to test publication bias. If the mean effect had a significant difference from zero, Rosenthal’s fail-safe number was calculated by the weighted method of Rosenberg to estimate whether our conclusion is for the non-published paper. If the fail-safe number was over 5k+10 (k is the number of cases in the analysis), we conclude that our result was strong against publication bias.
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