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Fig. S2. Global soil types map based on The Harmonized World Soil Database (HWSD).

Please see the website of The Harmonized World Soil Database (HWSD) (https://www.fao.org/soils-portal/data-hub/soil-maps-and-databases/harmonized-world-soil-database-v12/en/)

Table S1. The biochar properties group with statistical significance and publication bias tests.
	Variable
	Grouping
	P 

(total)
	P 

(model or between)
	Rosenthal's 

Fail-safe Number
	5n+10
	Publication bias 

(Yes or No)

	Biochar pyrolysis temperature (℃)
	≤400
	P<0.001
	 P>0.05
	
	　
	　

	
	>400, ≤600
	
	
	
	　
	　

	
	>600
	
	
	
	　
	　

	Biochar pH
	≤8
	P<0.001
	P>0.05
	
	　
	　

	
	>8, ≤9
	
	
	
	　
	　

	
	>9, ≤10
	
	
	
	　
	　

	
	>10
	
	
	
	　
	　

	Biochar TC (%)
	<40
	P<0.001
	P<0.05
	308
	455
	Yes

	
	≥40，<70
	
	
	40940
	1930
	No

	
	≥70
	
	
	15030
	1055
	No

	Biochar TN (%)
	<0.6
	P<0.001
	P>0.05
	
	　
	　

	
	≥0.6, <1.5
	
	
	
	　
	　

	
	≥1.5
	
	
	
	　
	　

	Biochar TP (%)
	<0.5
	P<0.001
	P<0.001
	7256
	880
	No

	
	≥0.5, <1.0
	
	
	894
	300
	No

	
	≥1.0
	
	
	1572
	435
	No

	Biochar TK (%)
	<0.75
	P<0.001
	P<0.001
	1246
	380
	No

	
	≥0.75, <1.5
	
	
	2350
	535
	No

	
	≥1.5
	
	
	5759
	785
	No

	Biochar SSA (m2 g-1)
	<50
	P<0.001
	P<0.001
	2511
	325
	No

	
	≥50
	
	
	1611
	325
	No

	Biochar ash (%)
	<20
	P<0.001
	P>0.05
	
	　
	　

	
	≥20, <40
	
	
	
	　
	　

	
	≥40
	
	
	
	　
	　

	Biochar CEC (cmol kg-1)
	<20
	P<0.001
	P>0.05
	
	　
	　

	
	≥20, <40
	
	
	
	　
	　

	
	≥40
	
	
	
	　
	　

	Biochar application rate (t ha-1)
	<10
	P<0.001
	P<0.001
	9228
	1015
	No

	
	≥10, <30
	
	
	38739
	1785
	No

	
	≥30
	
	
	27079
	1140
	No


TC: total carbon; TN: total nitrogen, TP: total phosphorus; TK: total potassium; SSA: specific surface area (SSA); CEC: cation exchange capacity.

Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Intergroup heterogeneity: The grouping standard is considered appropriate when P(model or between）<0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.

Table S2. The biochar raw materials group with statistical significance and publication bias tests.
	Grouping
	Notes
	P 

(total)
	P

 (model or between)
	Rosenthal's 

Fail-safe Number
	5n+10
	Publication bias 

(Yes or No)

	Manure
	Poultry litter, cattle feedlot, farm yard manure, yak manure, chicken manure, sewage sludge
	P<0.001
	P<0.001
	17792
	1145
	No

	Cereals
	Maize cobs, rice husk, miscanthus, straw, wheat, barley, corn, oat hull, grass
	
	
	48451
	2335
	No

	Ligneous
	Wood residues, walnut shell, peanut hull, coconut shell, bamboo, cassava stem, green waste, cotton straw, sawdust, sugarcane bagasse
	
	
	101
	125
	Yes


Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Intergroup heterogeneity: The grouping standard is considered appropriate when P(model or between）<0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.

Table S3. The soil types group with statistical significance and publication bias tests. 

	Grouping
	P (total)
	P (model or between)
	Rosenthal's Fail-safe Number
	5n+10
	Publication bias (Yes or No)

	Luvisols
	P<0.001
	P<0.001
	0
	305
	Yes

	Andosols
	
	
	0
	85
	Yes

	Anthrosols
	
	
	5034
	970
	No

	Phaeozems
	
	
	96
	115
	Yes

	Lixisols
	
	
	0
	70
	Yes

	Fluvisols
	
	
	2894
	435
	No

	Gleysols
	
	
	10
	70
	Yes

	Cambisols
	
	
	352
	145
	No

	Arenosols
	
	
	110
	105
	No

	Acrisols
	
	
	6557
	795
	No

	Leptosols
	
	
	4777
	345
	No

	Nitisols
	
	
	1110
	255
	No

	Ferralsols
	
	
	125
	170
	Yes


Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Intergroup heterogeneity: The grouping standard is considered appropriate when P(model or between）<0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.

Table S4. The soil texture group with statistical significances and publication bias tests.
	Grouping
	P (total)
	P (model or between)
	Rosenthal's Fail-safe Number
	5n+10
	Publication bias (Yes or No)

	Clay
	P<0.001
	P<0.001
	3073
	400
	No

	Clay loam
	
	
	1492
	430
	No

	Loam
	
	
	0
	60
	Yes

	Loamy sand
	
	
	71
	130
	Yes

	Sandy loam
	
	
	2799
	575
	No

	Silty clay loam
	
	
	97
	65
	No

	Silty loam
	
	
	21
	450
	Yes


Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Intergroup heterogeneity: The grouping standard is considered appropriate when P(model or between）<0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.

Table S5. The initial soil properties group with statistical significance and publication bias tests.

	Variable
	Grouping
	P (total)
	P (model or between)
	Rosenthal's Fail-safe Number
	5n+10
	Publication bias (Yes or No)

	pH
	≤4.5
	P<0.001
	P<0.001
	287
	215
	No

	
	>4.5, ≤5.5
	
	
	30221
	1260
	No

	
	>5.5, ≤6.5
	
	
	9924
	1055
	No

	
	>6.5
	
	
	3952
	1115
	No

	Soil CEC (cmol kg-1)
	<10
	P<0.05
	P<0.001
	6033
	600
	No

	
	≥10, <20
	
	
	5261
	795
	No

	
	≥20
	
	
	14
	185
	Yes

	SOC (g kg-1)
	<20
	P<0.001
	P<0.001
	98201
	2715
	No

	
	≥20, <30
	
	
	5098
	615
	No

	
	≥30
	
	
	2275
	340
	No

	Soil TN (g kg-1)
	<1
	P<0.001
	P>0.05
	
	
	

	
	≥1, <2
	
	
	
	
	

	
	≥2
	
	
	
	
	

	Soil TP (g kg-1)
	<0.75
	P<0.001
	P>0.05
	
	
	

	
	≥0.75
	
	
	
	
	

	Soil TK (g kg-1)
	<5
	P<0.001
	P>0.05
	
	
	

	
	≥5
	
	
	
	
	

	Soil AN (mg kg-1)
	<80
	P<0.001
	P<0.05
	1376
	330
	No

	
	≥80
	
	
	548
	305
	No

	Soil AP (mg kg-1)
	<10
	P<0.001
	P<0.001
	2034
	435
	No

	
	≥10, <20
	
	
	4168
	510
	No

	
	≥20, <40
	
	
	32
	195
	Yes

	
	≥40
	
	
	3658
	715
	No

	Soil AK (mg kg-1)
	<120
	P<0.001
	P<0.05
	7089
	710
	No

	
	≥120
	
	
	2474
	665
	No

	Soil BD (g cm-3)
	<1.5
	P<0.001
	P>0.05
	
	
	

	
	≥1.5
	
	
	
	
	


CEC: soil cation exchange capacity; SOC: soil organic carbon; TN: soil total nitrogen; TP: soil total phosphorus; TK: soil total potassium; AN: soil available nitrogen; AP: soil available phosphorus; AK: soil available potassium; BD: soil bulk density.
Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.

Table S6. The crops group with statistical significance and publication bias tests.

	Grouping
	Variable
	Notes
	P (total)
	P

 (model or between)
	Rosenthal's Fail-safe Number
	5n+10
	Publication bias (Yes or No)

	Food crops
	Rice
	Rice
	P<0.001
	P<0.001
	2558
	1035
	No

	
	Wheat
	Wheat, barley, oat, hordeum vulgare, rye
	
	
	8229
	715
	No

	
	Maize
	Maize, corn, sorghum, zea
	
	
	19825
	1010
	No

	
	Legumes
	Soybean, bean, chickpea, peas, peanuts
	
	
	2747
	385
	No

	Cash crops
	Vegetables
	Cabbage, tomato, Chinese cabbage, Romaine lettuce, tobacco, pak choi, mustard, sugar beet, sweet potato, lettuce, potato, Jerusalem  artichoke, cassava, oil radish
	
	
	3005
	455
	No

	
	Oil plants
	Rapeseed, pelargonium graveolens L, sunflower
	
	
	595
	205
	No

	Others
	Others
	Dactylis glomerata, giant miscanthus, forbs, ryegrass, grape, cotton
	
	
	145
	175
	Yes


Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Intergroup heterogeneity: The grouping standard is considered appropriate when P(model or between）<0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.

Table S7. The final soil properties group with statistical significance and publication bias tests.  

	Grouping
	Variable
	P (total)
	Rosenthal's Fail-safe Number
	5n+10
	Publication bias (Yes or No)

	Total nutrients
	Soil TN (g kg-1)
	P<0.05
	15076
	1995
	No

	
	Soil TP (g kg-1)
	P<0.05
	0
	305
	Yes

	
	Soil TK (g kg-1)
	P<0.05
	0
	200
	Yes

	Available nutrients
	Soil AN (mg kg-1)
	P>0.05
	0
	250
	Yes

	
	Soil NO3--N (mg kg-1)
	P<0.05
	92
	715
	Yes

	
	Soil NH4+-N (mg kg-1)
	P<0.05
	22
	760
	Yes

	
	Soil AP (mg kg-1)
	P>0.05
	3440
	1075
	No

	
	Soil AK (mg kg-1)
	P>0.05
	1366
	675
	No

	Physical
	Soil BD (g cm-3)
	P<0.05
	19315
	1190
	No

	
	Soil EC (µs cm-1)
	P>0.05
	0
	370
	Yes

	Chemical
	PH
	P<0.05
	42949
	2300
	No

	
	Soil CEC (cmol kg-1)
	P>0.05
	1104
	670
	No

	
	SOC (g kg-1)
	P<0.05
	69802
	2395
	No


TN: soil total nitrogen; TP: soil total phosphorus; TK: soil total potassium; AN: soil available nitrogen; NO3--N: soil nitrate-nitrogen; NH4+-N: soil ammonium-nitrogen; AP: soil available phosphorus; AK: soil available potassium; BD: soil bulk density; EC: soil electrical conductivity; CEC: soil cation exchange capacity; SOC: soil organic carbon.
Statistical significance of heterogeneity: The statistical difference is significant (P<0.05); the statistical difference is highly significant (P<0.01); the statistical difference is extremely significant (P<0.001).

Global heterogeneity: The variability could be grouped into different categories when P(total) <0.05.

Rosenthal's Fail-safe Number was calculated and compared with 5n + 10 (n = the number of cases in the analysis). Our meta-analysis results were strong enough against publication bias if Rosenthal's Fail-safe Number was larger than 5n + 10.
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