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Materials and methods

[image: ] Fig. S1 PRISMA flow diagram of the steps involved in article collection and the total number of articles (n) included in each stage.
[image: ]Fig. S2 World map of the 135 SCI papers selected for the present global meta-analysis. The colored dot on the map represents the total number of selected articles in a particular area. [image: ]
Fig. S3 Tests of publication bias for the selected studies used in our meta-analysis. (a) Temperature; (b) C/N; (c) TOC; (d) TN; (e) GI; (f) HA; (g) CH4; (h) N2O; (i) NH3; (j) CO2; (k) H2S; and (l) VOCs. Funnel plot of the study precision (inverse of standard error) vs. the residuals of the meta-analysis. The asymmetry at low levels of precision indicates the presence of a publication bias. The dashed line was added as a visual reference for symmetry. Temperature (test for funnel plot asymmetry: Z = 1.1735, P = 0.2406), C/N (test for funnel plot asymmetry: Z = 1.4569, P = 0.1452), TOC (test for funnel plot asymmetry: Z = 0.3102, P = 0.7564), TN (test for funnel plot asymmetry: Z = −2.6970, P = 0.0070), GI (test for funnel plot asymmetry: Z = −6.6938, P < 0.0001), HA (test for funnel plot asymmetry: Z = −0.5417, P = 0.5880), CH4 (test for funnel plot asymmetry: Z = 2.0257, P = 0.0428), N2O (test for funnel plot asymmetry: Z = −1.7508, P = 0.0800), NH3 (test for funnel plot asymmetry: Z = −0.7265, P = 0.4675), CO2 (test for funnel plot asymmetry: Z = −0.5567, P = 0.5777), H2S (test for funnel plot asymmetry: Z = −0.5567, P = 0.5777), and VOCs (test for funnel plot asymmetry: Z = −0.5567, P = 0.5777).

[bookmark: _Hlk175736082]Table S1 Types of control measures extracted from the selected articles and explored in the present meta-analysis
	Category
	Type of management measures 

	Biological management measures
	Microbial inoculants, fungal biofilters, black soldier fly larvae conversion, and earthworms.

	Chemical management measures
	Sodium sulphite, phosphoric acid, sulphuric acid, ferrous sulfate, magnesium chloride, potassium hydrogen phosphate, phosphoric acid,  magnesium hydroxide, potassium phosphate, magnesium sulfate, calcium dihydrogen phosphate, magnesium sulfate, pelelith, calcium magnesium phosphate, potassium peroxodisulfate, phosphogypsum and dicyandiamide, superphosphate, vinegar, lactic acid, sulfamethoxazole, norfloxacin, L-cysteine, L-methionine, urease inhibitor, nitrification inhibitor, activated peroxodisulfate, leachate, lignite, calcium carbonate, acetic acid, ammonium molybdate, and sodium nitrite, ferric chloride, potassium chloride, and sodium bicarbonate.

	Physical management measures
	Biochar, ceramsite, zeolite, clay,  medical stone, lime, bentonite, nano iron, hydrothermal carbonation, bean dregs, beer lees, garden waste, sawdust, woodchips, spent mushroom substrate, spent coffee grounds, mature compost, barley straw, lupin residues, biogas residue, coffee pulp, branch, yard trimmings, cotton gin waste, farm bedding, and magnetite.

	Mechanical management measures
	Biotrickling filters, pressure aeration, electric field, functional membrane cover, gasification filter cake, turning operation, free air space, and nylon mesh bag.








Table S2 Explanation of study author and published year, composting feedstock, bulking agents, mitigation approaches, applied rate, and composting mode extracted from the selected articles and then included in this meta-analysis
	ID
	Study
	Year
	Composting feedstock
	Type of bulking agent 
	Type of treatment/mitigation approach
	Applied rate (%)
	Mode of composting 

	1
	Tian et al. (2023)
	2023
	Sewage sludge 
	Peanut hull
	Biotrickling filters 
	10
	Windrow

	1
	Tian et al. (2023)
	2023
	Sewage sludge 
	Peanut hull
	Fungal biofilters 
	10
	Windrow

	2
	Maulini-Duran et al. (2013)
	2013
	Sewage sludge 
	 Woodchips
	Pressure aeration 
	42
	Reactor

	3
	Cao et al. (2020)
	2020
	Chicken manure
	Sawdust
	Sulphuric acid 
	10
	Reactor

	3
	Cao et al. (2020)
	2020
	Chicken manure
	Sawdust
	Sulphuric acid 
	10
	Reactor

	3
	Cao et al. (2020)
	2020
	Chicken manure
	Sawdust
	Sodium hydroxide 
	5
	Reactor

	4
	Yang et al. (2023)
	2023
	Silkworm excrement
	Mulberry branches
	Microbial inoculants
	1
	Pile

	4
	Yang et al. (2023)
	2023
	Silkworm excrement
	Mulberry branches
	Microbial inoculants
	1
	Pile

	5
	Li et al. (2023)
	2023
	Food waste
	Sawdust
	Microbial inoculants
	1
	Reactor

	5
	Li et al. (2023)
	2023
	Food waste
	Sawdust
	Microbial inoculants
	1
	Reactor

	6
	He et al. (2020)
	2020
	Chicken manure
	Sawdust
	Biochar
	10
	Reactor

	7
	Xue et al. (2021)
	2021
	Sewage sludge
	Corn straw
	Bamboo biochar
	10
	Reactor

	7
	Xue et al. (2021)
	2021
	Sewage sludge
	Corn straw
	Microbial inoculants
	13
	Reactor

	7
	Xue et al. (2021)
	2021
	Sewage sludge
	Corn straw
	Bamboo biochar and microbial inoculants
	10
	Reactor

	7
	Xue et al. (2021)
	2021
	Sewage sludge
	Corn straw
	Microbial inoculants
	13
	Reactor

	7
	Xue et al. (2021)
	2021
	Sewage sludge
	Corn straw
	Bamboo biochar and microbial inoculants
	13
	Reactor

	8
	Wang et al. (2022)
	2022
	Food waste
	Rice straw
	Microbial inoculants
	1
	Reactor

	9
	Xu et al. (2021a)
	2021
	Food waste
	Garden waste
	Garden waste
	1
	Reactor

	9
	Xu et al. (2021a)
	2021
	Food waste
	Spent mushroom substrate
	Spent mushroom substrate
	1
	Reactor

	10
	Xu et al. (2021a)
	2021
	Food waste
	Garden waste 
	Pressure aeration 
	36
	Reactor

	10
	Xu et al. (2021a)
	2021
	Food waste
	Garden waste 
	Pressure aeration 
	48
	Reactor

	11
	Qi et al. (2022)
	2022
	Food waste
	Garden waste 
	Microbial inoculants
	1
	Reactor

	11
	Qi et al. (2022)
	2022
	Food waste
	Garden waste 
	Lime and microbial inoculants
	3
	Reactor

	12
	Gao et al. (2021)
	2021
	Food waste
	Garden waste
	Microbial inoculants
	0.3
	Reactor

	12
	Gao et al. (2021)
	2021
	Food waste
	Garden waste
	Microbial inoculants
	0.6
	Reactor

	12
	Gao et al. (2021)
	2021
	Food waste
	Garden waste
	Microbial inoculants
	0.9
	Reactor

	12
	Gao et al. (2021)
	2021
	Food waste
	Garden waste
	Microbial inoculants
	1.2
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Ceramsite
	10
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Ceramsite
	15
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Beer lees
	25
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Ceramsite
	10
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Beer lees
	15
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Beer lees
	30
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Beer lees
	30
	Reactor

	13
	Bai et al. (2021)
	2021
	Green waste 
	Beer lees
	Ceramsite
	15
	Reactor

	14
	Jiang et al. (2018)
	2018
	Sewage sludge
	Sawdust
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Pelelith
	15
	Reactor

	14
	Jiang et al. (2018)
	2018
	Sewage sludge
	Sawdust
	Pelelith and dicyandiamide 
	0.5
	Reactor

	15
	Sánchez-García et al. (2015)
	2015
	Chicken manure
	Barley  straw
	Biochar
	3
	Reactor

	16
	Chen et al. (2022)
	2022
	Pig manure
	Corn  straw
	Biochar
	5
	Tank

	16
	Chen et al. (2022)
	2022
	Pig manure
	Corn  straw
	Ferrous sulfate
	5
	Tank

	16
	Chen et al. (2022)
	2022
	Pig manure
	Corn  straw
	Biochar and ferrous sulfate
	2.5
	Tank

	17
	Gong et al. (2023)
	2023
	Cow manure
	Maize straw
	Bamboo biochar 
	5
	Plastic containers

	17
	Gong et al. (2023)
	2023
	Cow manure
	Maize straw
	Bamboo biochar 
	10
	Plastic containers

	17
	Gong et al. (2023)
	2023
	Cow manure
	Maize straw
	Rice husk biochar
	5
	Plastic containers

	17
	Gong et al. (2023)
	2023
	Cow manure
	Maize straw
	Rice husk biochar
	10
	Plastic containers

	18
	Janczak et al. (2017)
	2017
	Chicken manure
	Wheat straw
	Biochar
	5
	Reactor

	18
	Janczak et al. (2017)
	2017
	Chicken manure
	Wheat straw
	Biochar
	10
	Reactor

	19
	Ravindran et al. (2022)
	2022
	Food waste
	Sawdust
	Magnesium chloride and potassium hydrogen phosphate
	28.5
	Reactor

	19
	Ravindran et al. (2022)
	2022
	Food waste
	Sawdust
	Biochar
	2
	Reactor

	19
	Ravindran et al. (2022)
	2022
	Food waste
	Sawdust
	Biochar
	4
	Reactor

	19
	Ravindran et al. (2022)
	2022
	Food waste
	Sawdust
	Biochar
	6
	Reactor

	19
	Ravindran et al. (2022)
	2022
	Food waste
	Sawdust
	Biochar
	8
	Reactor

	19
	Ravindran et al. (2022)
	2022
	Food waste
	Sawdust
	Biochar
	10
	Reactor

	20
	Wang et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Zeolite
	10
	Reactor

	20
	Wang et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Bentonite
	10
	Reactor

	20
	Wang et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Medical stone
	10
	Reactor

	21
	Yang et al. (2020)
	2020
	Pig manure
	Wheat straw
	Bean dregs
	15
	Reactor

	21
	Yang et al. (2020)
	2020
	Pig manure
	Wheat straw
	Biochar
	10
	Reactor

	21
	Yang et al. (2020)
	2020
	Pig manure
	Wheat straw
	Bean dregs and biochar
	25
	Reactor

	22
	Wang et al. (2018)
	2018
	Farmyard  manure
	Cornstalk
	Pressure aeration 
	0.25
	Reactor

	22
	Wang et al. (2018)
	2018
	Farmyard  manure
	Cornstalk
	Pressure aeration 
	0.5
	Reactor

	22
	Wang et al. (2018)
	2018
	Farmyard  manure
	Cornstalk
	Pressure aeration 
	0.75
	Reactor

	23
	Li et al. (2022)
	2022
	Chicken manure
	Rice husk
	Electric field
	2
	Reactor

	23
	Li et al. (2022)
	2022
	Chicken manure
	Rice husk
	Biochar
	10
	Reactor

	23
	Li et al. (2022)
	2022
	Chicken manure
	Rice husk
	Electric filed and biochar
	10
	Reactor

	24
	Wang et al. (2023)
	2023
	Chicken manure
	Maize straw
	Zeolite
	5
	Reactor

	24
	Wang et al. (2023)
	2023
	Chicken manure
	Maize straw
	Zeolite
	10
	Reactor

	25
	Zheng et al. (2022)
	2022
	Sewage sludge
	Sawdust
	Pressure aeration 
	
	Pile

	26
	Sun et al. (2023)
	2023
	Food waste
	Garden waste
	Microbial inoculants
	1
	Reactor

	26
	Sun et al. (2023)
	2023
	Food waste
	Garden waste
	Microbial inoculants
	2
	Reactor

	27
	Peng et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.3
	Reactor

	27
	Peng et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.4
	Reactor

	27
	Peng et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.5
	Reactor

	27
	Peng et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.6
	Reactor

	28
	Chung et al. [28]
	2022
	Chicken manure
	Sawdust
	Biochar
	3
	Plastic containers

	28
	Chung et al. (2022)
	2022
	Chicken manure
	Sawdust
	Biochar
	5
	Plastic containers

	28
	Chung et al. (2022)
	2022
	Chicken manure
	Sawdust
	Biochar
	10
	Plastic containers

	29
	Awasthi et al. (2020)
	2020
	Cow manure
	Wheat straw
	Microbial inoculants
	10
	Reactor

	29
	Awasthi et al. (2020)
	2020
	Cow manure
	Wheat straw
	Biochar
	12
	Reactor

	29
	Awasthi et al. (2020)
	2020
	Cow manure
	Wheat straw
	Biochar and microbial inoculants
	12
	Reactor

	29
	Awasthi et al. (2020)
	2020
	Cow manure
	Wheat straw
	Biochar 
	12
	Reactor

	29
	Awasthi et al. (2020)
	2020
	Cow manure
	Wheat straw
	Biochar and microbial inoculants
	12
	Reactor

	30
	Ouyang et al. (2022)
	2022
	Sewage sludge
	Rice husk
	Biochar 
	10
	Reactor

	30
	Ouyang et al. (2022)
	2022
	Sewage sludge
	Rice husk
	Biochar 
	10
	Reactor

	30
	Ouyang et al. (2022)
	2022
	Sewage sludge
	Rice husk
	Biochar 
	10
	Reactor

	31
	Yang et al. (2013)
	2013
	Food waste
	Cornstalk
	Cornstalk
	1
	Reactor

	31
	Yang et al. (2013)
	2013
	Food waste
	Sawdust
	Sawdust
	1
	Reactor

	31
	Yang et al. (2013)
	2013
	Food waste
	Spent mushroom substrate
	Spent mushroom substrate
	1
	Reactor

	32
	Ren et al. (2020)
	2020
	Pig manure
	Sawdust
	Clay
	10
	Reactor

	33
	Spencer and Heyst (2013)
	2013
	Chicken manure
	Woodchips
	Woodchips
	1
	Windrow

	33
	Spencer and Heyst (2013)
	2013
	Chicken manure
	Woodchips
	Woodchips
	1
	Windrow

	33
	Spencer and Heyst (2013)
	2013
	Chicken manure
	Woodchips
	Woodchips
	1
	Windrow

	34
	Santos et al. (2017)
	2017
	Acacia dealbata
	Wheat straw
	Spent coffee grounds
	10
	Reactor

	34
	Santos et al. (2017)
	2017
	Acacia dealbata
	Wheat straw
	Spent coffee grounds
	20
	Reactor

	34
	Santos et al. (2017)
	2017
	Acacia dealbata
	Wheat straw
	Spent coffee grounds
	40
	Reactor

	35
	Chowdhury et al. (2014)
	2014
	Sewage sludge
	Woodchips
	Woodchips
	1
	Reactor

	35
	Chowdhury et al. (2014)
	2014
	Sewage sludge
	Woodchips
	Biochar 
	3
	Reactor

	35
	Chowdhury et al. (2014)
	2014
	Sewage sludge
	Barley straw
	Barley straw
	1
	Reactor

	35
	Chowdhury et al. (2014)
	2014
	Sewage sludge
	Lupin residues
	Lupin residues
	1
	Reactor

	[bookmark: _Hlk175732847]36
	Jiang et al. (2016)
	2016
	Pig manure
	Cornstalk
	Phosphoric acid and  magnesium hydroxide
	15
	Reactor

	36
	Jiang et al. (2016)
	2016
	Pig manure
	Cornstalk
	Potassium phosphate and magnesium sulfate
	15
	Reactor

	36
	Jiang et al. (2016)
	2016
	Pig manure
	Cornstalk
	Calcium dihydrogen phosphate and magnesium sulfate
	15
	Reactor

	36
	Jiang et al. (2016)
	2016
	Pig manure
	Cornstalk
	Phosphoric acid and magnesium sulfate
	15
	Reactor

	37
	Xie et al. (2023)
	2023
	Food waste
	Rice bran
	Microbial inoculants
	10
	Reactor

	37
	Xie et al. (2023)
	2023
	Food waste of hydrothermal pretreatment
	Rice bran
	Microbial inoculants
	10
	Reactor

	38
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Lime 
	0.5
	Reactor

	38
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Lime 
	1
	Reactor

	38
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Lime 
	1.5
	Reactor

	38
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Calcium magnesium phosphate
	10
	Reactor

	39
	Tang et al. Zhang et al. [39]
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.6
	Reactor

	39
	Tang et al. Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.9
	Reactor

	40
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Nano iron
	0.03
	Reactor

	40
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Potassium peroxodisulfate
	0.56
	Reactor

	40
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Cornstalk biochar
	10
	Reactor

	40
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Pig manure biochar
	10
	Reactor

	41
	Luo et al. (2013)
	2013
	Pig manure
	Cornstalk
	Phosphogypsum
	10
	Reactor

	41
	Luo et al. (2013)
	2013
	Pig manure
	Cornstalk
	Phosphogypsum and dicyandiamide
	10.2
	Reactor

	41
	Luo et al. (2013)
	2013
	Pig manure
	Cornstalk
	Phosphogypsum and dicyandiamide
	5.2
	Reactor

	42
	Li et al. (2018)
	2018
	Pig manure
	Cornstalk
	Cornstalk
	1
	Reactor

	43
	Shan et al. (2018)
	2023
	Chicken manure
	Cornstalk
	Hydrothermal carbonation of sewage sludge
	15
	Reactor

	43
	Shan et al. (2023)
	2023
	Chicken manure
	Cornstalk
	Hydrothermal carbonation of sewage sludge and rice husks
	15
	Reactor

	44
	Alarefee et al. (2023)
	2023
	Chicken manure
	Rice husk
	Biochar 
	5
	Reactor

	44
	Alarefee et al. (2023)
	2023
	Chicken manure
	Rice husk
	Biochar 
	8.5
	Reactor

	44
	Alarefee et al. (2023)
	2023
	Chicken manure
	Rice husk
	Biochar 
	11.25
	Reactor

	45
	Yuan et al. (2016)
	2016
	Sewage sludge
	Cornstalk
	Pressure aeration 
	0.2
	Reactor

	45
	Yuan et al. (2016)
	2016
	Sewage sludge
	Cornstalk
	Pressure aeration 
	0.3
	Reactor

	46
	Li et al. (2023)
	2023
	Sewage sludge
	Cornstalk
	Pressure aeration 
	0.1
	Reactor

	46
	Li et al. (2023)
	2023
	Sewage sludge
	Cornstalk
	Pressure aeration 
	0.15
	Reactor

	47
	Wang et al. (2022)
	2022
	Cow manure
	Rice straw
	Biochar
	5
	Reactor

	47
	Wang et al. (2022)
	2022
	Cow manure
	Rice straw
	Biogas residue
	10
	Reactor

	47
	Wang et al. (2022)
	2022
	Cow manure
	Rice straw
	Biochar and biogas residue
	15
	Reactor

	48
	Wang et al. (2023)
	2023
	Sheep manure
	Corn straw
	Biochar
	0.1
	Reactor

	48
	Wang et al. (2023)
	2023
	Sheep manure
	Corn straw
	Microbial inoculants
	0.01
	Reactor

	48
	Wang et al. (2023)
	2023
	Sheep manure
	Corn straw
	Biochar and microbial inoculants
	0.11
	Reactor

	49
	He et al. (2019)
	2019
	Pig manure
	Wheat straw
	Bamboo biochar
	10
	Reactor

	49
	He et al. (2019)
	2019
	Pig manure
	Wheat straw
	Rice straw biochar
	10
	Reactor

	49
	He et al. (2019)
	2019
	Pig manure
	Wheat straw
	Granular bamboo biochar
	10
	Reactor

	50
	Liu et al. (2020)
	2020
	Pig manure
	Cornstalk
	Calcium magnesium phosphate 
	10
	Pile

	50
	Liu et al. (2020)
	2020
	Pig manure
	Cornstalk
	Biochar
	10
	Pile

	50
	Liu et al. (2020)
	2020
	Pig manure
	Cornstalk
	Spent mushroom substrate 
	10
	Pile

	51
	Li et al. (2022)
	2022
	Sheep manure
	Cornstalk
	Pressure aeration 
	0.24
	Reactor

	51
	Li et al. (2022)
	2022
	Sheep manure
	Cornstalk
	Pressure aeration 
	0.36
	Reactor

	51
	Li et al. (2022)
	2022
	Sheep manure
	Cornstalk
	Pressure aeration 
	0.24
	Reactor

	52
	Chen et al. (2022)
	2022
	Sewage sludge
	Rice husk
	Microbial inoculants
	5
	Reactor

	53
	Yang et al. (2022)
	2022
	Pig manure
	Cornstalk
	Dicyandiamide
	0.2
	Reactor

	53
	Yang et al. (2022)
	2022
	Pig manure
	Cornstalk
	Phosphogypsum
	6.6
	Reactor

	53
	Yang et al. (2022)
	2022
	Pig manure
	Cornstalk
	Superphosphate
	6.6
	Reactor

	54
	Yang et al. (2018)
	2018
	Pig manure
	Rice straw
	Rice straw
	1
	Plastic containers

	55
	Ottani et al. (2023)
	2023
	Municipal Solid Waste
	Woodchips
	Fine biochar
	5
	Reactor

	55
	Ottani et al. (2023)
	2023
	Municipal Solid Waste
	Woodchips
	Coarse biochar
	5
	Reactor

	56
	Mao et al. (2019)
	2019
	Pig manure
	Sawdust
	Medical stone
	5
	Reactor

	56
	Mao et al. (2019)
	2019
	Pig manure
	Sawdust
	Zeolite
	5
	Reactor

	56
	Mao et al. (2019)
	2019
	Pig manure
	Sawdust
	Bamboo biochar
	1
	Reactor

	56
	Mao et al. (2019)
	2019
	Pig manure
	Sawdust
	Wood vinegar
	2
	Reactor

	57
	Xiong et al. (2023)
	2023
	Cattle manure
	Wheat straw
	Functional membrane cover
	4.77
	Reactor

	57
	Xiong et al. (2023)
	2023
	Cattle manure
	Wheat straw
	Functional membrane cover
	15.84
	Reactor

	58
	Nie et al. (2020)
	2020
	Chicken manure
	Slaughter sludge
	Lactic acid
	0.4
	Pile

	58
	Nie et al. (2020)
	2020
	Chicken manure
	Slaughter sludge
	Lactic acid
	0.7
	Pile

	58
	Nie et al. (2020)
	2020
	Chicken manure
	Slaughter sludge
	Lactic acid
	1
	Pile

	59
	Luo et al. (2014)
	2014
	Pig manure
	Cornstalk
	Mature compost 
	5
	Pile

	59
	Luo et al. (2014)
	2014
	Pig manure
	Cornstalk
	Mature compost 
	5
	Pile

	59
	Luo et al. (2014)
	2014
	Pig manure
	Cornstalk
	Mature compost 
	5
	Pile

	60
	Xu et al. (2020)
	2020
	Pig manure
	Cornstalk
	Cornstalk
	1
	Reactor

	60
	Xu et al. (2020)
	2020
	Pig manure
	Cornstalk
	Cornstalk
	1
	Reactor

	60
	Xu et al. (2020)
	2020
	Pig manure
	Cornstalk
	Cornstalk
	1
	Reactor

	61
	Chen et al. (2020)
	2020
	Pig manure
	Sawdust
	Sulfamethoxazole
	5
	Reactor

	61
	Chen et al. (2020)
	2020
	Pig manure
	Sawdust
	Norfloxacin
	5
	Reactor

	61
	Chen et al. (2020)
	2020
	Pig manure
	Sawdust
	Sulfamethoxazole and norfloxacin
	5
	Reactor

	62
	Yang et al. (2015)
	2015
	Food waste
	Cornstalk
	Phosphogypsum
	10
	Reactor

	62
	Yang et al. (2015)
	2015
	Food waste
	Cornstalk
	Superphosphate
	10
	Reactor

	63
	Yuan et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Phosphogypsum
	10
	Pile

	63
	Yuan et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Superphosphate
	10
	Pile

	63
	Yuan et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Phosphogypsum and dicyandiamide
	12.5
	Pile

	63
	Yuan et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Superphosphate and dicyandiamide
	12.5
	Pile

	64
	Li et al. (2023)
	2023
	Pig manure
	Cornstalk
	Phosphogypsum
	10
	Reactor

	64
	Li et al. (2023)
	2023
	Pig manure
	Cornstalk
	Superphosphate
	2.5
	Reactor

	64
	Li et al. (2023)
	2023
	Pig manure
	Cornstalk
	Superphosphate
	10
	Reactor

	65
	Fang et al. (2021)
	2021
	Cattle manure
	Cornstalk
	Functional membrane cover
	1
	Tank

	66
	Zhang et al. (2017)
	2017
	Pig manure
	Woody peat
	Superphosphate
	10
	Reactor

	67
	Sun et al. (2022)
	2022
	Chicken manure
	Spenpentent mushroom substrate
	Functional membrane cover
	30
	Pile

	68
	Gao et al. (2022)
	2022
	Pig manure
	Cornstalk
	L-cysteine
	15.15
	Reactor

	68
	Gao et al. (2022)
	2022
	Pig manure
	Cornstalk
	L-methionine
	15.65
	Reactor

	68
	Gao et al. (2022)
	2022
	Pig manure
	Cornstalk
	Sodium sulphite
	15.76
	Reactor

	68
	Gao et al. (2022)
	2022
	Pig manure
	Cornstalk
	Sodium sulphate
	15.76
	Reactor

	69
	Martin Ruiz et al. (2020)
	2020
	Green waste
	Coffee pulp
	Coffee pulp
	1
	Pile

	69
	Martin Ruiz et al. (2020)
	2020
	Green waste
	Coffee pulp
	Coffee pulp
	1
	Pile

	70
	Liu et al. (2021)
	2021
	Chicken manure
	Cornstalk
	Black soldier fly larvae conversion
	1
	Plastic containers

	70
	Liu et al. (2021)
	2021
	Pig manure
	Cornstalk
	Black soldier fly larvae conversion
	1
	Plastic containers

	70
	Liu et al. (2021)
	2021
	Dairy manure
	Cornstalk
	Black soldier fly larvae conversion
	1
	Plastic containers

	71
	Duan et al. (2019)
	2019
	Pig manure
	Wheat straw
	Microbial inoculants
	6.8
	Reactor

	71
	Duan et al. (2019)
	2019
	Pig manure
	Wheat straw
	Wheat straw biochar
	12
	Reactor

	71
	Duan et al. (2019)
	2019
	Pig manure
	Wheat straw
	Wheat straw biochar and microbial inoculants
	12
	Reactor

	71
	Duan et al. (2019)
	2019
	Pig manure
	Wheat straw
	Wood biochar
	12
	Reactor

	71
	Duan et al. (2019)
	2019
	Pig manure
	Wheat straw
	Wood biochar and microbial inoculants
	12
	Reactor

	72
	Jiao et al. (2023)
	2023
	Pig manure
	Branch
	Branch
	2
	Reactor

	72
	Jiao et al. (2023)
	2023
	Pig manure
	Branch
	Branch
	5
	Reactor

	72
	Jiao et al. (2023)
	2023
	Pig manure
	Branch
	Branch
	6
	Reactor

	73
	Li et al. (2020)
	2020
	Dairy manure
	Cornstalk
	Pressure aeration 
	0.24
	Reactor

	73
	Li et al. (2020)
	2020
	Dairy manure
	Cornstalk
	Pressure aeration 
	0.48
	Reactor

	74
	Li et al. (2023)
	2023
	Chicken manure
	Rice husk
	Mature compost 
	10
	Reactor

	74
	Li et al. (2023)
	2023
	Chicken manure
	Rice husk
	Mature compost 
	20
	Reactor

	74
	Li et al. (2023)
	2023
	Chicken manure
	Rice husk
	Mature compost 
	30
	Reactor

	75
	Adhikari et al. (2013)
	2013
	Food waste
	Yard trimmings
	Yard trimmings
	1
	Wood bin

	75
	Adhikari et al. (2013)
	2013
	Food waste
	Yard trimmings
	Yard trimmings
	1
	Plastic containers

	75
	Adhikari et al. (2013)
	2013
	Food waste
	Yard trimmings
	Yard trimmings
	1
	Pile

	76
	Zhang et al. (2020)
	2020
	Chicken manure
	Tobacco wastes
	Pressure aeration 
	0.4
	Reactor

	76
	Zhang et al. (2020)
	2020
	Chicken manure
	Tobacco wastes
	Pressure aeration 
	0.6
	Reactor

	76
	Zhang et al. (2020)
	2020
	Chicken manure
	Tobacco wastes
	Calcium superphosphate
	5
	Reactor

	76
	Zhang et al. (2020)
	2020
	Chicken manure
	Tobacco wastes
	Bamboo biochar
	10
	Reactor

	77
	Jiang et al. (2013)
	2013
	Pig manure
	Cornstalk
	Functional membrane cover
	1
	Pile

	78
	Santos et al. (2016)
	2016
	Pig manure
	Cotton gin waste
	Cotton gin waste
	1
	Pile

	79
	Duran et al. (2014)
	2014
	Food waste
	Woodchips
	Pressure aeration 
	1
	Reactor

	79
	Duran et al. (2014)
	2014
	Municipal Solid Waste
	Woodchips
	Pressure aeration 
	1
	Reactor

	80
	Wang et al. (2020)
	2020
	Chicken manure
	Caragana microphylla straw
	Gasification filter cake
	6.25
	Tank

	80
	Wang et al. (2020)
	2020
	Chicken manure
	Caragana microphylla straw
	Gasification filter cake
	12.5
	Tank

	80
	Wang et al. (2020)
	2020
	Chicken manure
	Caragana microphylla straw
	Gasification filter cake
	25
	Tank

	80
	Wang et al. (2020)
	2020
	Chicken manure
	Caragana microphylla straw
	Gasification filter cake
	50
	Tank

	81
	Shen et al. (2020)
	2020
	Sewage sludge
	Woodchips
	Mature compost 
	3
	Pile

	82
	Fillingham et al. (2017)
	2017
	Cow manure
	Farm bedding
	Farm bedding
	1
	Tank

	83
	Awasthi et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Biochar
	2
	Reactor

	83
	Awasthi et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Biochar
	4
	Reactor

	83
	Awasthi et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Biochar
	6
	Reactor

	83
	Awasthi et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Biochar
	8
	Reactor

	83
	Awasthi et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Biochar
	12
	Reactor

	83
	Awasthi et al. (2017)
	2017
	Sewage sludge
	Wheat straw
	Biochar
	18
	Reactor

	84
	Wu et al. (2023)
	2023
	Pig manure
	Sawdust
	Bentonite
	10
	Plastic containers

	85
	Manu et al. (2022)
	2022
	Food waste
	Sawdust
	Zeolite
	2.5
	Reactor

	85
	Manu et al. (2022)
	2022
	Food waste
	Sawdust
	Zeolite
	5
	Reactor

	85
	Manu et al. (2022)
	2022
	Food waste
	Sawdust
	Zeolite
	10
	Reactor

	86
	Liu et al. (2023)
	2023
	Cattle manure
	Rice straw
	Biochar
	4
	Plastic containers

	86
	Liu et al. (2023)
	2023
	Cattle manure
	Rice straw
	Ferrous sulfate
	4
	Plastic containers

	86
	Liu et al. (2023)
	2023
	Cattle manure
	Rice straw
	Biochar and ferrous sulfate
	2
	Plastic containers

	87
	Patil et al. (2023)
	2023
	Sewage sludge
	Tree clippings
	Sludge
	1
	Reactor

	88
	Mao et al. (2018)
	2018
	Pig manure
	Sawdust
	Bamboo biochar
	5
	Reactor

	88
	Mao et al. (2018)
	2018
	Pig manure
	Sawdust
	Bamboo biochar and microbial inoculants
	5.3
	Reactor

	88
	Mao et al. (2018)
	2018
	Pig manure
	Sawdust
	Bamboo biochar and microbial inoculants
	5.3
	Reactor

	89
	Awasthi et al. (2020)
	2020
	Chicken manure
	Wheat straw
	Bamboo biochar
	2
	Reactor

	89
	Awasthi et al. (2020)
	2020
	Chicken manure
	Wheat straw
	Bamboo biochar
	4
	Reactor

	89
	Awasthi et al. (2020)
	2020
	Chicken manure
	Wheat straw
	Bamboo biochar
	6
	Reactor

	89
	Awasthi et al. (2020)
	2020
	Chicken manure
	Wheat straw
	Bamboo biochar
	8
	Reactor

	89
	Awasthi et al. (2020)
	2020
	Chicken manure
	Wheat straw
	Bamboo biochar
	10
	Reactor

	90
	Sun et al. (2014)
	2014
	Pig manure
	Sawdust
	Sawdust
	5
	Reactor

	90
	Sun et al. (2014)
	2014
	Pig manure
	Spenpentent mushroom substrate
	Spent mushroom substrate
	15
	Reactor

	91
	Awasthi et al. (2018)
	2018
	Biosolids
	Wheat straw
	Medical stone
	2
	Reactor

	91
	Awasthi et al. (2018)
	2018
	Biosolids
	Wheat straw
	Medical stone
	4
	Reactor

	91
	Awasthi et al. (2018)
	2018
	Biosolids
	Wheat straw
	Medical stone
	6
	Reactor

	91
	Awasthi et al. (2018)
	2018
	Biosolids
	Wheat straw
	Medical stone
	10
	Reactor

	92
	Sun et al. (2022)
	2022
	Spiramycin fermentation residue
	Wheat straw
	Activated peroxodisulfate
	10
	Reactor

	92
	Sun et al. (2022)
	2022
	Spiramycin fermentation residue
	Wheat straw
	Activated peroxodisulfate

	20
	Reactor

	93
	Cheng et al. (2023)
	2023
	Food waste
	Corn  straw
	Pressure aeration 
	3
	Reactor

	93
	Cheng et al. (2023)
	2023
	Food waste
	Corn  straw
	Pressure aeration 
	2
	Reactor

	93
	Cheng et al. (2023)
	2023
	Food waste
	Corn  straw
	Pressure aeration 
	1
	Reactor

	94
	Chen et al. (2023)
	2023
	Food waste
	Garden waste 
	kitchen waste leachate
	1
	Reactor

	94
	Chen et al. (2023)
	2023
	Food waste
	Garden waste 
	kitchen waste composting leachate
	1
	Reactor

	95
	Nguyen et al. (2023)
	2023
	Food waste
	Sawdust
	Biochar
	5
	Pile

	95
	Nguyen et al. (2023)
	2023
	Food waste
	Sawdust
	Distilled water-washed biochar
	5
	Pile

	95
	Nguyen et al. (2023)
	2023
	Food waste
	Sawdust
	Biochar
	10
	Pile

	95
	Nguyen et al. (2023)
	2023
	Food waste
	Sawdust
	Biochar
	20
	Pile

	96
	Thomas et al. (2020)
	2020
	pig manure
	Wood chips
	Pressure aeration 
	1
	Tank

	97
	Bai  et al. (2020)
	2020
	Cattle manure
	Crop stubble
	Lignite
	1
	Windrow

	98
	Yang et al. (2023)
	2023
	Pig manure
	Wolfberry branch fillings
	Magnetite
	2.5
	Reactor

	98
	Yang et al. (2023)
	2023
	Pig manure
	Wolfberry branch fillings
	Magnetite
	5
	Reactor

	98
	Yang et al. (2023)
	2023
	Pig manure
	Wolfberry branch fillings
	Magnetite
	7.5
	Reactor

	99
	Yang et al. (2023)
	2023
	Pig manure
	Mulberry branches
	Biochar
	6
	Pile

	99
	Yang et al. [(2023)
	2023
	Pig manure
	Mulberry branches
	Calcium carbonate
	6
	Pile

	100
	He et al. (2021)
	2021
	Pig manure
	Wheat straw
	Bamboo biochar
	10
	Reactor

	101
	Fang et al. (2022)
	2022
	Dairy manure
	Bedding
	Functional membrane cover
	
	Tank

	102
	Yang et al. (2020)
	2020
	Pig manure
	Wheat straw
	Bean dregs
	15
	Reactor

	102
	Yang et al. (2020)
	2020
	Pig manure
	Wheat straw
	Biochar
	10
	Reactor

	102
	Yang et al. (2020)
	2020
	Pig manure
	Wheat straw
	Bean dregs and biochar
	25
	Reactor

	103
	Hussain et al. (2023)
	2023
	Food waste
	Sawdust
	Acetic acid
	1
	Reactor

	103
	Hussain et al. (2023)
	2023
	Food waste
	Sawdust
	Acetic acid
	0.7
	Reactor

	103
	Hussain et al. (2023)
	2023
	Food waste
	Sawdust
	Acetic acid
	0.4
	Reactor

	104
	Li et al. (2022)
	2022
	Food waste
	Sawdust
	Zeolite
	5
	Reactor

	104
	Li et al. (2022)
	2022
	Food waste
	Sawdust
	Zeolite
	10
	Reactor

	104
	Li et al. (2022)
	2022
	Food waste
	Sawdust
	Zeolite
	15
	Reactor

	105
	Zhou et al. (2023)
	2023
	Layer manure
	Sawdust
	Nitric acid-treated biochar
	10
	Reactor

	105
	Zhou et al. (2023)
	2023
	Layer manure
	Sawdust
	Hydrogen peroxide-treated biochar
	10
	Reactor

	105
	Zhou et al. (2023)
	2023
	Layer manure
	Sawdust
	Hydrogen peroxide and Nitric acid treated biochar
	10
	Reactor

	106
	Zheng et al. (2020)
	2020
	Animal manure
	Spent mushroom substrate
	Temperature
	−
	Windrow

	107
	Chen et al. (2015)
	2015
	Dairy manure
	Straw
	Straw
	15
	Windrow

	108
	Xiong et al. (2023)
	2023
	Cattle manure
	Wheat straw
	Functional membrane cover
	−
	Reactor

	108
	Xiong et al. (2023)
	2023
	Cattle manure
	Wheat straw
	Functional membrane cover
	−
	Reactor

	109
	Duan et al. (2022)
	2022
	Sewage sludge
	Woodchips
	Turning operation
	−
	Windrow

	109
	Duan et al. (2022)
	2022
	Sewage sludge
	Woodchips
	Turning operation
	−
	Windrow

	110
	Blazy et al. (2014)
	2014
	Pig slaughterhouse sludge
	Woodchips
	Pressure aeration 
	4.03
	Reactor

	110
	Blazy et al. (2014)
	2014
	Pig slaughterhouse sludge
	Woodchips
	Pressure aeration 
	6.22
	Reactor

	110
	Blazy et al. (2014)
	2014
	Pig slaughterhouse sludge
	Woodchips
	Pressure aeration 
	9.8
	Reactor

	110
	Blazy et al. (2014)
	2014
	Pig slaughterhouse sludge
	Woodchips
	Pressure aeration 
	13.44
	Reactor

	111
	Zhang et al. (2023)
	2023
	Food waste
	Garden waste
	Free air space
	55
	Reactor

	111
	Zhang et al. (2023)
	2023
	Food waste
	Garden waste
	Free air space
	45
	Reactor

	112
	Chen et al. (2023)
	2023
	Pig manure
	Straw
	Biochar and microbial inoculants
	5
	Reactor

	113
	Zhao et al. (2018)
	2018
	Pig manure
	Wheat straw
	Antibiotic manufacturing waste
	2.5
	Reactor

	113
	Zhao et al. (2018)
	2018
	Pig manure
	Wheat straw
	Antibiotic manufacturing waste
	5
	Reactor

	113
	Zhao et al. (2018)
	2018
	Pig manure
	Wheat straw
	Antibiotic manufacturing waste
	10
	Reactor

	113
	Zhao et al. (2018)
	2018
	Pig manure
	Wheat straw
	Antibiotic manufacturing waste
	20
	Reactor

	114
	Zhang et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Municipal solid waste
	15
	Reactor

	114
	Zhang et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Municipal solid waste
	30
	Reactor

	114
	Zhang et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Municipal solid waste
	42.5
	Reactor

	114
	Zhang et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Municipal solid waste
	55
	Reactor

	114
	Zhang et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Municipal solid waste
	70
	Reactor

	114
	Zhang et al. (2018)
	2018
	Sewage sludge
	Cornstalk
	Municipal solid waste
	85
	Reactor

	115
	Yang et al. (2019)
	2019
	Food waste
	Cornstalk
	Mature compost 
	10
	Reactor

	115
	Yang et al. (2019)
	2019
	Food waste
	Cornstalk
	Mature compost with nylon mesh bag
	10
	Reactor

	116
	Duan et al. (2019)
	2019
	Sheep manure
	Wheat straw
	Biochar
	2.5
	Reactor

	116
	Duan et al. (2019)
	2019
	Sheep manure
	Wheat straw
	Biochar
	5
	Reactor

	116
	Duan et al. (2019)
	2019
	Sheep manure
	Wheat straw
	Biochar
	7.5
	Reactor

	116
	Duan et al. (2019)
	2019
	Sheep manure
	Wheat straw
	Biochar
	10
	Reactor

	116
	Duan et al. (2019)
	2019
	Sheep manure
	Wheat straw
	Biochar
	12.5
	Reactor

	117
	Chowdhury et al. (2014)
	2014
	Cattle manure
	Barley straw
	Pressure aeration 
	0.44
	Reactor

	117
	Chowdhury et al. (2014)
	2014
	Cattle manure
	Barley straw
	Biochar
	0.44
	Reactor

	117
	Chowdhury et al. (2014)
	2014
	Chicken manure
	Barley straw
	Biochar
	1.7
	Reactor

	118
	Lindberg et al. (2022)
	2022
	Food waste
	Orange peels
	Black soldier fly larvae conversion
	−
	Plastic containers

	118
	Lindberg et al. (2022)
	2022
	Food waste
	Broccoli and cauliflower
	Black soldier fly larvae conversion
	−
	Plastic containers

	119
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.2
	Reactor

	119
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.3
	Reactor

	119
	Zhang et al. (2023)
	2023
	Food waste
	Cornstalk
	Pressure aeration 
	0.4
	Reactor

	120
	Xu et al. (2021)
	2021
	Food waste
	Garden waste
	Lime 
	0.5
	Reactor

	120
	Xu et al. (2021)
	2021
	Food waste
	Garden waste
	Lime 
	1
	Reactor

	120
	Xu et al. (2021)
	2021
	Food waste
	Garden waste
	Lime 
	1.5
	Reactor

	121
	Xu et al. (2021b)
	2021
	Food waste
	Garden waste
	Bulking agent
	7.5
	Reactor

	121
	Xu et al. (2021b)
	2021
	Food waste
	Garden waste
	Bulking agent
	15
	Reactor

	121
	Xu et al. (2021b)
	2021
	Food waste
	Garden waste
	Bulking agent
	22.5
	Reactor

	122
	Li et al. (2023)
	2023
	Chicken manure
	Bedding-free material
	Bedding-free material
	−
	Reactor

	122
	Li et al. (2023)
	2023
	Pig manure
	Bedding-free material
	Bedding-free material
	−
	Reactor

	122
	Li et al. (2023)
	2023
	Sheep manure
	Bedding-free material
	Bedding-free material
	−
	Reactor

	123
	Lin et al. (2023)
	2023
	Cow manure
	Rice straw
	Biochar
	5
	Plastic containers

	123
	Lin et al. (2023)
	2023
	Cow manure
	Rice straw
	Biogas residue
	10
	Plastic containers

	123
	Lin et al. (2023)
	2023
	Cow manure
	Rice straw
	Biochar and biogas residue
	15
	Plastic containers

	124
	Li et al. (2021)
	2021
	Pig manure
	Cornstalk
	Phosphogypsum
	10
	Reactor

	124
	Li et al. (2021)
	2021
	Pig manure
	Cornstalk
	Superphosphate
	2.5
	Reactor

	124
	Li et al. (2021)
	2021
	Pig manure
	Cornstalk
	Superphosphate
	10
	Reactor

	125
	Li et al. (2023)
	2023
	Food waste digestate
	Sawdust
	Tobacco biochar
	10
	Reactor

	125
	Li et al. (2023)
	2023
	Food waste digestate
	Sawdust
	Bamboo biochar
	10
	Reactor

	126
	Liu et al. (2023)
	2023
	Food waste
	Sawdust
	Ammonium molybdate and sodium nitrite
	−
	Reactor

	126
	Liu et al. (2023)
	2023
	Food waste
	Sawdust
	Mature compost 
	15
	Reactor

	126
	Liu et al. (2023)
	2023
	Food waste
	Sawdust
	Ammonium molybdate and, sodium nitrite, and mature compost
	15
	Reactor

	127
	González et al. (2019)
	2019
	Sewage sludge
	Vegetable fraction
	Turning operation
	−
	Reactor

	128
	Cao et al. (2022)
	2022
	Chicken manure
	Sawdust
	Ferric chloride
	5
	Reactor

	128
	Cao et al. (2022)
	2022
	Chicken manure
	Sawdust
	Potassium chloride
	6.9
	Reactor

	128
	Cao et al. (2022)
	2022
	Chicken manure
	Sawdust
	Sodium bicarbonate
	0.8
	Reactor

	129
	Ren et al. (2023)
	2023
	Pig manure
	Corn  straw
	Cornstalk
	2
	Reactor

	129
	Ren et al. (2023)
	2023
	Pig manure
	Corn  straw
	Cornstalk
	5
	Reactor

	129
	Ren et al. (2023)
	2023
	Pig manure
	Corn  straw
	Cornstalk
	6
	Reactor

	130
	Zhang et al. (2021)
	2021
	Cow manure
	Maize stover
	Earthworms
	60
	Plastic containers

	130
	Zhang et al. (2021)
	2021
	Cow manure
	Maize stover
	Earthworms
	120
	Plastic containers

	130
	Zhang et al. (2021)
	2021
	Cow manure
	Maize stover
	Earthworms
	180
	Plastic containers

	131
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Thermophilic compost
	10
	Reactor

	131
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Mature compost
	10
	Reactor

	131
	Liu et al. (2023)
	2023
	Food waste
	Cornstalk
	Thermophilic compost and mature compost
	10
	Reactor

	132
	Liu et al. (2023a)
	2023
	Cattle manure
	Waste  straw
	Microbial inoculants
	5
	Pile

	132
	Liu et al. (2023a)
	2023
	Cattle manure
	Waste  straw
	Microbial inoculants
	5
	Pile

	132
	Liu et al. (2023a)
	2023
	Cattle manure
	Waste  straw
	Microbial inoculants
	5
	Pile

	133
	Li et al. (2023)
	2023
	Food waste
	Sawdust
	Microbial inoculants
	1
	Box

	133
	Li et al. (2023)
	2023
	Food waste
	Sawdust
	Microbial inoculants
	1
	Box

	134
	Jiang et al. (2021)
	2021
	Pig manure
	Sawdust
	Urease inhibitor
	0.25
	Reactor

	134
	Jiang et al. (2021)
	2021
	Pig manure
	Sawdust
	Urease inhibitor and nitrification inhibitor
	0.75
	Reactor

	135
	Oliveira et al. (2020)
	2020
	Pig manure
	Sawdust
	Dicyandiamide
	0.22
	Reactor

	135
	Oliveira et al. (2020)
	2020
	Pig manure
	Sawdust
	Dicyandiamide
	0.44
	Reactor

	135
	Oliveira et al. (2020)
	2020
	Pig manure
	Sawdust
	Dicyandiamide
	0.88
	Reactor



Table S3 The metadata of GHG and VOC emissions, compost physicochemical parameters, and organic fertilizer quality factors were extracted from the selected articles (135 papers) and incorporated into the present meta-analysis
	Item
	Total of extracted observations 

	CH4
	172

	N2O
	200

	NH3
	186

	CO2
	145

	H2S
	43

	VOCs
	22

	Temperature
	285

	TOC
	124

	C/N ratio
	132

	TN
	139

	GI
	198

	HA
	37

	The sum of observations extracted from 135 articles
	1683



 Results and discussion
The impacts of different moderators on VOC and H2S emissions 

[bookmark: _GoBack][image: ] Fig. S4 Impact of different moderators on the effect size of control measures for GHG emission reduction during composting. a–e, Orchard plot of standardized mean differences (Hedges’g) display differences among composting feedstock in effect sizes (bubbles), with effect sizes (black dots), 95% confidence intervals (bold error bars), and 95% prediction interval (thin error bars), estimated applying multivariate meta-analysis (a), Orchard plot of standardized mean differences (Hedges’g) displays differences among composting bulking agent type in effect sizes (bubbles), with effect sizes (black dots), 95% confidence intervals (bold error bars), and 95% prediction interval (thin error bars), estimated applying multivariate meta-analysis (b), Orchard plot of standardized mean differences (Hedges’ g) display differences among composting treatment type in effect sizes (bubbles), with effect sizes (black dots), 95% confidence intervals (bold error bars), and 95% prediction interval (thin error bars), estimated applying multivariate meta-analysis (c), Bubble plots display the predicted response of effect size to applied rate, with a 95% confidence interval (d), and Bubble plots display the predicted response of effect size to composting duration, with a 95% confidence interval (e) on VOC emission in response to control measures during composting. f–j, Orchard plot of standardized mean differences (Hedges’ g) display differences among composting feedstock in effect sizes (bubbles), with effect sizes (black dots), 95% confidence intervals (bold error bars), and 95% prediction interval (thin error bars), estimated applying multivariate meta-analysis (f), Orchard plot of standardized mean differences (Hedges’ g) displays differences among composting bulking agent type in effect sizes (bubbles), with effect sizes (black dots), 95% confidence intervals (bold error bars), and 95% prediction interval (thin error bars), estimated applying multivariate meta-analysis (g), Orchard plot of standardized mean differences (Hedges’ g) display differences among composting treatment type in effect sizes (bubbles), with effect sizes (black dots), 95% confidence intervals (bold error bars), and 95% prediction interval (thin error bars), estimated applying multivariate meta-analysis (h), Bubble plots display the predicted response of effect size to applied rate, with a 95% confidence interval (i), and Bubble plots display the predicted response of effect size to composting duration, with a 95% confidence interval (j) on H2S emission in response to control measures during composting.  k denotes the number of effect sizes for each group; the number of articles they extracted from is in brackets. The level of significance was set at p < 0.05. The 95% CI that does not cross the zero line means a significant difference between treatment and control composting.
Relationships between gaseous emissions and the explanatory variables of composting and organic fertilizer quality 
CH4 emission 
[bookmark: _Hlk175557547]The analysis of the association between temperature and the emission of CH₄ displays a weak positive correlation, demonstrated by a non-significant regression line with a relatively flat slope (p = 0.782) (Fig. S5a). This implies that within the range of temperatures studied, there is little evidence that temperature alone is a significant determinant of CH₄ releases from composting. Besides, the Qm value (= 0.076) further strengthens the idea that the variability in the emission of CH₄ cannot be fully clarified by temperature variations, inferring that other parameters or interactions may be at play. On the other hand, the C/N ratio exhibits a significant positive correlation with the emission of CH₄, denoted by an apparent upward slope in the regression line (p = 0.003) (Fig. S5b). This alludes that as the C/N ratio rises, so does CH₄ emission from composting, essentially owing to the direct involvement of the carbon source of the initial composting materials in CH4 generation (Ba et al., 2020). The significant Qm value (= 9.121) suggests that the C/N ratio is an important moderator, affecting the heterogeneity in the emission of CH₄ from composting. A previous study found a positive correlation between CH4 release and increasing C/N ratio throughout composting (Xu et al., 2021a; Zhang et al., 2021; Sun et al., 2023). 
TOC presents a non-significant correlation with the emission of  CH₄ (p = 0.233), as signified by a near-horizontal regression line (Fig. S5c). This lack of significance means that TOC might not be a reliable predictor of CH₄ release from composting. Also, the Qm value (= 1.421 ) suggests some variability in the data but is not adequate to ascertain a clear pattern linking TOC to CH₄ releases during composting. This indicates that the TOC amount alone does not directly correlate with the emission of CH₄. A former study reported that TOC is broken down into monosaccharides by functional microorganisms, accompanied by organic acid production, CO2, and followed by the degradation of organic acids by methanogens to emit CH4 (Wang et al., 2024).
TN as an organic fertilizer quality factor discloses a non-significant negative correlation with the release of CH₄ (p = 0.668) (Fig. S5d). The regression line slopes slightly downward; however, the influence is not strong enough to be statistically significant. The Qm value (= 0.159 ) manifests low heterogeneity, indicating that TN levels do not considerably contribute to variations in the emission of CH₄ from composting. This hints that TN content alone is not a significant driver of CH₄ releases from composting. These findings disagreed with the conclusion of a previous study, which reported that a high TN amount stimulates the generation of CH4 since NH4+ is the key N source for methanogenic bacteria (Ansari et al., 2023). On the other hand, the correlation between HA content and the emission of CH₄ emissions reveals a non-significant pattern, with an approximately flat regression line (p = 0.813) (Fig. S5e). This denotes that compared with the control composting, HA content does not significantly affect the emission of CH₄ from composting under the applied management measures. Because the Qm value (= 0.058) is very low, it reinforces that HA does not contribute significantly to the observed variability in the emission of CH₄. This hints that while HA is an essential component of mature biofertilizers, its presence does not appear to impact CH₄ production. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]The above findings signify that among the factors studied, only the C/N ratio exhibits a significant and positive correlation with the emission of CH₄ from composting, implying that higher C/N ratios may support conditions that lead to increased CH₄ emissions. The low Qm values for most factors indicate that these variables do not contribute to considerable variations in the release of CH₄ across different selected studies, directing to the possibility that other unmeasured factors or interactions may be more effective in driving CH₄ emissions from composting. These outcomes can be employed to guide composting practices by highlighting the control of the C/N ratio to minimize the emission of CH₄. At the same time, less focus might be needed on the other factors unless further interactions are identified in future research.
[image: ]Fig. S5 Relationship between temperature (a), C/N ratio (b), TOC (c), TN (d), and HA (e) and CH4 emission in response to applied control measures during the composting process. The dots represent observations. The regressions were made with a linear model, and the significance level was set at p < 0.05. Qm represents the heterogeneity level among the observations. k represents the number of effect sizes per estimate.
N2O emission 
Fig. S6a reveals an insignificant positive correlation between temperature and the emission of N₂O (p = 0.716), as indicated by an upward-sloping regression line. This suggests that greater temperatures may lead to increased N₂O releases from composting. The value ( Qm = 0.133 ) shows that temperature is not a considerable moderator of N₂O releases from composting. N2O is not released significantly at the thermophilic level because nitrification is insignificant at temperatures over 40 °C (Bernal et al., 2017; Li et al., 2020). However, our findings regarding the relation between temperature and N2O release contrast with the meta-analysis observations of Ba et al. (2020). 
[bookmark: _Hlk163121411]The C/N ratio displays a significant positive correlation with the release of N₂O, as seen in the slightly upward-sloping regression line (p < 0.009) (Fig. S6b). While the association is statistically significant, the trend suggests that higher C/N ratios might be associated with higher N₂O releases.
[bookmark: _Hlk163120938]The Qm value (= 6.781) indicates that the C/N ratio is a significant moderator of N₂O emissions. Increasing C/N ratios can enrich N availability, promoting nitrification and subsequent N₂O generation, probably because the denitrifiers, as heterotrophic microbes, strongly depend on the C/N ratio for energy and activity (Ba et al., 2020; Wang et al., 2022).  
TOC donates a non-significant negative correlation with the emission of N₂O (p = 0.199), revealed by a slightly downward-sloping regression line (Fig. S6c). This indicates that higher TOC amounts might be associated with decreased N₂O releases, although the impact is not statistically significant. The Qm value  (= 1.647)  signifies some heterogeneity, meaning that the TOC impact on the emission of N₂O is variable across the selected studies. With more available TOC, there can be an increase in N immobilization. Microbes may use the excess TOC to absorb N into their biomass, decreasing the N available for N2O-generating reactions. This can lead to a decline in N2O releases (Bernal et al., 2017; Abdellah et al., 2022a). On the other hand, TN displays a significant negative correlation with the emission of N₂O, as signified by a downward-sloping regression line (p = 0.006) (Fig. S6d). A higher TN content is associated with decreased N₂O releases from composting. The Qm value (= 7.518) reveals that TN is a significant moderator, contributing to variations in the emission of N₂O during composting. A higher TN amount in compost can lead to a more favorable C/N ratio. When the C/N ratio is optimized, it decreases the availability of C substrates for denitrifying microbes. Denitrification is one of the main processes that can generate N2O. With less available C, denitrifying microbes have less energy to carry out the denitrification process, thereby decreasing the emission of N2O (Ba et al., 2020). Denitrification stimulates the emission of N2O from composting. N2O release causes TN loss and substantially exaggerates global warming potential, instigating severe impacts on glaciers, crops, and public health (Wang et al., 2024). On the other hand, HA discloses a significant correlation with N₂O emissions, a distinctly downward-sloping regression line (p = 0.026) (Fig. S6e). This implies that variations in HA content significantly shape the emission of N₂O from composting. The Qm value (= 4.938) supports the idea that HA does contribute significantly to the variability in N₂O releases. HA can bind with N compounds. This binding can improve N immobilization, decreasing its availability for processes that generate N2O. For example, N can be tightly bound to HA, making it less available for denitrification, which is one of the critical processes that can generate N2O (Abdellah et al., 2022a).
The above findings highlight the importance of managing the C/N ratio, TN, and HA within composting to mitigate the emission of N₂O. They also propose that considering the TOC ratio may be valuable, although its impacts are less conclusive. 
[image: ]Fig. S6 Relationship between temperature (a), C/N ratio (b), TOC (c), TN (d), and HA (e), and N2O emission in response to applied control measures during the composting process. The dots represent observations. The regressions were made with a linear model, and the significance level was set at p < 0.05. Qm represents the heterogeneity level among the observations. k represents the number of effect sizes per estimate.
NH3 emission 
The correlation between temperature and NH₃ releases is depicted as insignificant (p = 0.571), with a Qm value of 0.322 demonstrating low heterogeneity (Fig.S7a). The regression line is virtually uneven, implying a negligible positive impact of temperature on the emission of NH₃. This result agrees with general expectations that greater temperatures might escalate NH₃ releases owing to enhanced microbial activity and volatilization throughout composting (Awasthi et al., 2017; Ansari et al., 2023; Çinar et al., 2023). However, former studies report that temperature alone may not be a strong predictor of NH₃ emissions unless coupled with other factors like moisture content and composting mixture decomposition rate (Bernal et al., 2017; Abdellah et al., 2022a).
The C/N ratio presents a significant correlation with the emission of NH₃ (p = 0.013), with a Qm value of 6.145 denoting moderate heterogeneity (Fig. S7b). The slope of the regression line indicates that as the C/N ratio rises, NH₃ releases increase. A higher C/N ratio typically increases the release of NH₃ from composting, in agreement with a former meta-analysis which reported that the C/N ratio significantly affected NH3 release during composting (Ansari et al., 2023). Besides, Bernal et al. (Bernal et al., 2017) reported that the C/N ratio is the critical parameter affecting the volatilization of NH3 during the first days of composting. Accordingly, regardless of applying control measures, manipulating the initial C: N ratio can be a modus for decreasing NH3 release substantively throughout composting. Meanwhile, TOC does not illustrate a significant correlation with the emission of NH₃  (p = 0.113), and the Qm value of 2.514 suggests moderate heterogeneity (Fig. S7c). The regression line is comparatively flat. TOC might not directly impact NH₃ production, as it represents the total amount of organic matter but not its bioavailability or breakdown rate. Previous studies hint that while TOC is a critical parameter in composting, its impact on the release of NH₃ may be overshadowed by other parameters, such as the C/N ratio and composting conditions (Awasthi et al., 2017; Li et al., 2020; Zhang et al., 2021).  
TN has a significant negative correlation with the emission of NH₃ (p = 0.0209), with a Qm value of 1.58, demonstrating low heterogeneity (Fig. S7d). The regression slope explains that as TN escalates, NH₃ emissions reduce. This outcome might seem counterintuitive since greater TN is often correlated with increased NH₃ generation owing to the availability of N for volatilization (Li et al., 2020). Nevertheless, this finding could indicate that with effective control measures (e.g., biochar addition, optimized aeration), the emission of NH₃ can be controlled even with higher TN levels. Simultaneously, HA unveils a significant negative correlation with the emission of NH₃ (p = 0.003), with a Qm value of 8.708, revealing high heterogeneity (Fig. S7e).  The regression slope shows that as HA increases, NH₃ releases reduce. Humic substances like HA can bind to NH₃, decreasing its volatilization from composting. This aligns with a study displaying that the supplement of humic substances or the formation of humic-like substances throughout composting can assist in reducing N losses as NH₃ (Zhang et al., 2021; Abdellah et al., 2022a). 
The outcomes mentioned above underline the complex interactions between composting parameters and the emission of NH₃. The significant correlation for the C/N ratio, TN, and HA implies that these parameters play crucial roles in shaping NH₃ emissions, with implications for compost management practices. For example, adjusting the C/N ratio and integrating humic substances may be efficient measures to mitigate the emission of NH₃ from composting. Nonetheless, the Qm values reveal that these correlations can differ across the selected studies, potentially attributable to differences in composting conditions, feedstock properties, and control practices applied.
[image: ]Fig. S7 Relationship between temperature (a), C/N ratio (b), TOC (c), TN (d), and HA (e), and NH3 emission in response to applied control measures during the composting process. The dots represent observations. The regressions were made with a linear model, and the significance level was set at p < 0.05. Qm represents the heterogeneity level among the observations. k represents the number of effect sizes per estimate.
CO2 emission 
[bookmark: _Hlk183597075]The relationship between temperature and CO₂ emissions is insignificant (p = 0.0496), and the Qm value of 0.464 indicates low heterogeneity (Fig. S8a). The regression line displays a statistically significant downward trend. Temperature is critical in composting as it impacts microbial activity, which drives TOC degradation and CO₂ generation. Interestingly, this finding reveals that within the range of temperatures studied, a significant correlation was found with the emitted CO₂ from composting. This could be because composting naturally adjusts microbial activity within a broad temperature span, leading to extensive CO₂ releases from composting. Previous studies have revealed that a positive correlation is usually noticed between temperature and emissions of CO2, where a greater release rate was documented with elevated temperatures and, more precisely, in the thermophilic period (Sayara & Sánchez, 2021). This phenomenon is expected as the considerable organic matter degradation by functional microorganisms into utilizable units for other microbes is accompanied by CO2 release during mesophilic and thermophilic stages of composting (Wang et al., 2024). 
The C/N ratio discloses a significant correlation with the emission of CO₂ (p = 0.023), with a Qm value of 4.134, demonstrating moderate heterogeneity (Fig. S8b). The regression line shows that higher C/N ratios correlate with decreased CO₂ releases. The C/N ratio is a crucial indicator of the balance between C and N in composting mixtures. A greater C/N ratio usually means more C relative to N, which can delay the microbial breakdown process and decrease the emission of CO₂. This is consistent with a study exhibiting that optimizing the C/N ratio is vital for controlling the emission of CO₂ from composting, as it influences microbial efficiency and the balance between C mineralization and sequestration (Xue et al., 2021). Besides, this result agrees with the meta-analysis outcomes of Zhang et al. (2021). 
TOC does not disclose a significant correlation with the release of CO₂ (p = 0.768), and the Qm value of 0.987 exhibits low heterogeneity (Fig. S8c). The regression line is relatively flat, indicating no significant trend. TOC characterizes the total amount of organic matter ready for microbial degradation, which could theoretically impact the emission of CO₂. Conversely, the lack of a significant correlation indicates that TOC alone may not be a reliable predictor of CO₂ releases. This could be because the emission of CO₂ depends not only on the organic matter quantity but also on its quality, degradation, and the microbial community structure (Bernal et al., 2017). Other studies have suggested that while TOC is critical for composting (Abdellah et al., 2024), its direct impact on the emission of CO₂ is often moderated by the interaction with other factors like moisture content and aeration (Bernal et al., 2017). Nevertheless, our findings disagreed with the present view of a negative linear association (Zhang et al., 2021; Ansari et al., 2023). 
 TN indicates no significant correlation with the emission of CO₂ (p = 0.704), with a Qm value of 0.145 indicating low heterogeneity (Fig. S8d). The regression line is nearly flat. TN is an essential parameter in composting and shaping microbial growth and activity. Nevertheless, this finding suggests that TN does not considerably impact the release of CO₂ within the studied context. This could indicate that TN availability is not a limiting parameter for microbial activity regarding CO₂ generation or that other parameters (such as C availability or composting conditions) play a more dominant role in controlling CO₂ emissions (Bernal et al.,2017; Liu et al., 2024). On the other hand, HA displays a significant negative correlation with the emission of CO₂ (p = 0.042), with a Qm value of 4.022, suggesting moderate heterogeneity. The regression line reveals that higher levels of HA are related to lower CO₂ released. HA is a complex organic compound generated throughout composting, which can stabilize organic matter and reduce the emission of CO₂ by delaying the degradation process. This finding aligns with the realization that humic substances can promote C sequestration in organic fertilizers and decrease their mineralization to CO₂ (Zhang et al., 2021). Studies have shown that humic substance formation is crucial in stabilizing biofertilizer products, contributing to long-term C sequestration and potentially decreasing gaseous emissions from composting (Bernal et al., 2017).
The outcomes mentioned above divulge that among the parameters studied, the C/N ratio and HA significantly impact the emission of CO₂ from composting. The C/N ratio’s effect implies that managing the C and N balance is essential for limiting the emission of CO₂. The role of HA exhibits that the formation or supplement of humic substances can mitigate CO₂ releases by stabilizing organic matter. Temperature, TOC, and TN do not directly impact the emission of CO₂ within the studied range, highlighting the complexity of factors shaping the release of CO₂ from composting. These outcomes highlight the importance of adjusting the C/N ratio and enriching humic substance formation in composting practices to minimize the release of CO₂, thereby enhancing the environmental sustainability of composting processes.
[image: ]Fig. S8 Relationship between temperature (a), C/N ratio (b), TOC (c), TN (d), and HA (e), and CO2 emission in response to applied control measures during the composting process. The dots represent observations. The regressions were made with a linear model, and the significance level was set at p < 0.05. Qm represents the heterogeneity level among the observations. k represents the number of effect sizes per estimate.
[bookmark: _Hlk164267701]H2S and VOC emissions 
[bookmark: _Hlk183597183]The association between temperature and H₂S emissions discloses a significant negative correlation (p < 0.05, Qm = 0.052). The regression line suggests that higher temperatures correlate with decreased H₂S releases (Fig. S9a). Temperature is a crucial parameter in composting as it affects microbial activity, which influences the emission of H₂S. Higher temperatures likely increase the activity of thermophilic microorganisms, which can more effectively decompose sulfur-containing compounds, leading to decreased H₂S releases. Studies have expressed that adjusting the composting temperature efficiently reduces odorous emissions involving H₂S (Ouyang et al., 2022; Wang et al., 2024). 
The C/N ratio does not demonstrate a significant correlation with the emission of H₂S (p = 0.507, Qm = 0.441) (Fig. S9b). The regression line is comparatively flat, implying no significant trend. While the C/N ratio is critical for balancing nutrient availability and microbial activity, its direct influence on the emission of H₂S may not be substantial. This could imply that the sulfur concentration in the compost mixtures, rather than the C/N ratio, is more critical in determining H₂S emissions. Previous research has indicated that sulfur availability in the feedstock is a more direct determinant of H₂S emissions than the C/N ratio (Ouyang et al., 2022; Gao et al., 2022). Bernal et al. (2017) reported that increasing the ratio of the bulking agent with a higher C/N ratio lowers the release of H2S from the composting. On the other hand, TOC reveals a significant negative correlation with the emission of H₂S (p = 0.002, Qm = 10.107) (Fig. S9c). The regression line does signify a clear downward trend. TOC denotes the quantity of organic matter available for microbial breakdown, which could shape gaseous releases. Therefore, the significant correlation implies that TOC is a strong predictor of H₂S releases. This could be because the H₂S is often generated when sulfate-reducing microbes consume sulfate and organic matter as substrates. A rise in TOC can initiate an excessive sequestration of sulfate by binding with it or by stimulating alternative chemical reactions that utilize sulfate. This decreases sulfate availability for sulfate-reducing microbes, thereby reducing the emission of H₂S (Ouyang et al., 2022; Wang et al., 2022). 
HA exhibits a significant negative correlation with the emission of H₂S (p = 0.001, Qm = 39.17) (Fig. S9d). The regression line infers that higher levels of HA are associated with lower H₂S releases. HA is recognized to stabilize organic matter and decrease the release of volatile compounds from composting. The significant negative correlation indicates that HA production or supplement might support H₂S emission reduction by binding sulfur-containing compounds or enhancing conditions that favor less sulfur volatilization. Research supports the idea that humic substances can mitigate odorous generation from composting, incorporating H₂S, by enriching the stabilization of organic matter (Abdellah et al., 2022a; Wang et al., 2022).  
The relationship between temperature and VOC emissions displays a significant positive correlation (p = 0.013, Qm = 6.227) (Fig. S9e). The regression line suggests that higher temperatures correlate with increased VOC emissions. Higher temperatures throughout composting can escalate the volatility of organic compounds, leading to higher VOC emissions (Li et al., 2023a; Wang et al., 2024). This is consistent with the understanding that temperature impacts the microbial generation of VOCs and their subsequent volatilization (Awasthi et al., 2017; Gao et al., 2022). Studies have indicated that while elevated temperatures can improve organic matter degradation, they can also cause increased VOC releases owing to the higher volatility of these compounds at higher temperatures (Zhang et al., 2021; Gao et al., 2022; Kabak et al., 2022). 
TOC exhibits a nonsignificant positive correlation with VOC emissions (p = 0.642, Qm = 0.216) (Fig. S9f). The regression line reveals that higher TOC is related to increased VOC releases. TOC offers the substrate for microbial activity, and higher levels of TOC can instigate increased VOC production as a byproduct of microbial degradation (Kabak et al., 2022; Li et al., 2023a; Liu et al., 2024). This positive correlation implies that increasing the amount and type of TOC in composting mixtures could be a crucial strategy for decreasing VOC emissions. Studies support the idea that the release of VOCs is robustly related to the availability of easily degradable TOC in the composting feedstock (Wang et al., 2017; Gao et al., 2022).
[image: ] Fig. S9 Relationship between temperature (a), C/N ratio (b), TOC (c), and HA (d), and H2S emission, besides temperature (e), and TOC (f), and VOC emissions in response to applied control measures during the composting process. The dots represent observations. The regressions were made with a linear model, and the significance level was set at p < 0.05. Qm represents the heterogeneity level among the observations. k represents the number of effect sizes per estimate.












Table S4 The influence path of parameters, directly and indirectly, controls gaseous emissions and organic fertilizer quality during composting, with control measures based on SEM analysis playing a role
	Interaction among parameters
	Estimate
	S.E.
	C.R.
	P-value

	CH4 <---Mitigation strategies
	−0.311
	0.170
	−1.243
	0.0214*

	N2O<---Mitigation strategies
	−0.522
	0.148
	−3.516
	***

	NH3<---Mitigation strategies
	−0.199
	0.173
	−0.570
	0.569

	CO2<---Mitigation strategies
	−0.342
	0.172
	−0.827
	0.0408*

	H2S<---Mitigation strategies
	−0.559
	0.144
	−3.872
	***

	VOCs<---Mitigation strategies
	−0.120
	0.174
	−0.113
	0.910

	HA<---VOCs
	−0.336
	0.165
	−2.031
	0.042*

	TN<---	VOCs
	−0.440
	0.164
	−2.684
	0.007**

	GI<---VOCs
	−0.011
	0.162
	−0.065
	0.948

	HA<---H2S
	−0.516
	0.410
	−1.257
	0.209

	GI<---H2S
	−0.161
	0.402
	−0.401
	0.688

	TN<---H2S
	−0.060
	0.406
	−0.149
	0.882

	HA<---CO2
	−0.363
	0.153
	−0.408
	0.043*

	GI<---CO2
	−0.077
	0.150
	−0.515
	0.607

	TN<---CO2
	0.256
	0.152
	1.685
	0.092

	HA<---NH3
	−0.147
	0.166
	−0.886
	0.375

	GI<---NH3
	−0.128
	0.163
	−0.788
	0.431

	TN<---NH3
	−0.320
	0.165
	−0.120
	0.005**

	HA<---N2O
	−0.421
	0.399
	−1.056
	0.291

	GI<---N2O
	−0.406
	0.390
	−1.040
	0.298

	TN<---N2O
	−0.329
	0.395
	−0.578
	0.0543*

	TN<---CH4
	0.205
	0.154
	1.333
	0.182

	HA<---CH4
	−0.263
	0.155
	−0.663
	0.0507*

	GI<---CH4
	−0.180
	0.152
	−1.185
	0.236

	HA<---Mitigation strategies
	0.437
	0.185
	2.359
	0.0018**

	GI<---Mitigation strategies
	0.306
	0.181
	1.135
	0.0256*

	TN<---Mitigation strategies
	0.438
	0.183
	0.754
	0.00451**

	TN<---HA
	0.256
	0.125
	1.321
	0.0187*

	HA<---GI
	0.515
	0.119
	0.128
	0.898


SE: Standard error; CR: Critical ratio; *** represents p-value ≤ 0.001, ** represents p-value ≤ 0.01, and *** represents p-value ≤ 0.05.
Table S5  Structural equation modeling (SEM) model fit summary
	Model
	RMSEA
	LO 90
	HI 90
	PCLOSE
	AIC
	BCC
	BIC
	CAIC
	ECVI
	LO 90
	HI 90
	MECVI
	HOELTER 0.05
	HOELTER 0.01

	Default model
	0.000
	0.000
	0.133
	0.766
	93.846
	135.846
	157.954
	199.954
	2.844
	2.939
	3.169
	4.117
	75
	93

	Saturated model
	-
	-
	-
	-
	110.000
	165.000
	193.950
	248.950
	3.333
	3.333
	3.333
	5.000
	-
	-

	Independence model
	0.239
	0.192
	0.288
	0.000
	149.898
	159.898
	165.161
	175.161
	4.542
	3.623
	5.693
	4.845
	16
	18


RMSEA: Root Mean Square Error of Approximation; LO90: Lower bound for 90% confidence interval for RMSEA; HI90: Upper bound for 90% confidence interval for RMSEA; PCLOSE: A p-value associated with testing whether or not RMSEA is close to zero; typically used as an additional measure alongside other fit indices like CFI and TLI; AIC: Akaike information criterion; BCC: Bayesian information criterion corrected; BIC: Bayesian information criterion; CAIC: Consistent Akaike's information criteria; ECVI: Expected cross-validation index; and MECVI: Minimum expected cross-validation index.




[image: ] Fig. S10 The importance of maintaining good porosity, ensuring sufficient oxygen supply, controlling leaching in retaining nutrients within the organic fertilizer, and minimizing potential environmental harm.
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