Supplementary Table 1. Full database‑specific search strategies used in the systematic review
	Database
	Search string
	Records retrieved

	Scopus
	TITLE-ABS-KEY(phage* OR bacteriophage* OR "phage therapy") AND TITLE-ABS-KEY(pig OR pigs OR swine OR porcine OR hog* OR piglet*) AND TITLE-ABS-KEY(bacteria* OR pathogen* OR ETEC OR "E. coli" OR "Escherichia coli" OR Salmonella OR Clostridium OR colibacillosis)
	1,315

	Web of Science Core Collection

	TS = (phage* OR bacteriophage* OR "phage therapy") AND TS = (pig OR pigs OR swine OR porcine OR hog* OR piglet*) AND TS = (bacteria* OR pathogen* OR ETEC OR "E. coli" OR "Escherichia coli" OR Salmonella OR Clostridium OR colibacillosis)
	971

	PubMed
	(phage*[tiab] OR bacteriophage*[tiab] OR "phage therapy"[tiab]) AND (pig[tiab] OR pigs[tiab] OR swine[tiab] OR porcine[tiab] OR hog[tiab] OR piglet*[tiab] OR swine[MeSH Terms] OR pigs[MeSH Terms] OR Sus scrofa[MeSH Terms]) AND (bacteria*[tiab] OR pathogen*[tiab] OR ETEC[tiab] OR "E. coli"[tiab] OR "Escherichia coli"[tiab] OR Salmonella[tiab] OR Clostridium[tiab] OR colibacillosis[tiab])
	786


No language restrictions were applied. Searches were updated to December 2025. The combined search yielded 1,957 records across the three databases. 








Supplementary Table 2. Characteristics of included studies 

	Study ID
	Reference
	Pathogen
	Challenge
	Groups (No. of pigs)
	Phage (type & formulation)
	Phage regimen
	Admin timing
	Sampling sites
	Paired effect sizes (n)

	1
	Cha et al., 2012
	ETEC O149:H10:F4
	1×10¹¹ CFU ×3 times (24-h interval)
	Control: 6 pigs, ETEC challenge ×3, no phage; 
Treatment 1: 6 pigs, ETEC challenge ×3 + phage 10⁶ PFU/g;
Treatment 2: 6 pigs, ETEC challenge ×3 + phage 10⁸ PFU/g
	Single, powder, spray-dried
	1×10⁹–1×10¹¹ PFU/kg feed, daily
	Prophylactic
	Feces
	8

	2
	Han et al., 2016
	ETEC K88/K99
	3×10⁸ CFU ×1 time
	Control: 6 pigs, ETEC K88/K99 challenge ×1, basal diet;
Treatment: 6 pigs, ETEC K88/K99 challenge ×1 + phage 10⁹ PFU/kg
	Cocktail, powder, freeze-dried
	1×10⁹ PFU/kg feed, daily
	Prophylactic
	Cecum, Colon, Duodenum, Ileum, Jejunum, Feces, Node
	17

	3
	Imklin et al., 2022
	Escherichia coli cocktail
	2×10⁹ CFU ×4 times (12-h interval)
	Control: 5 pigs, Escherichia coli challenge ×4, no phage; 
Treatment 1: 5 pigs, Escherichia coli challenge ×4 + phage 2×10⁹ PFU; 
Treatment 2: 5 pigs, E. coli challenge ×4 + phage 2×10¹⁰ PFU
	Cocktail, solution
	2×10⁹ or 2×10¹⁰ PFU, 3×/day
	Prophylactic
	Feces
	12

	4
	Kim et al., 2011
	Escherichia coli K88
	1×10⁸ CFU ×1 time
	Control: 7 pigs, ETEC K88 challenge ×1, no phage; 
Treatment 1: 7 pigs, ETEC K88 challenge ×1 + phage 1×10⁶ PFU/g; 
Treatment 2: 7 pigs, ETEC K88 challenge ×1 + phage 1×10⁸ PFU/g
	Single, powder, spray-dried
	1×10⁶ or 1×10⁸ PFU/kg feed, daily
	Prophylactic
	Colon, Duodenum, Ileum, Jejunum, Feces, Node
	16

	5
	Kim et al., 2014
	Salmonella Typhimurium
	5×10⁸ CFU ×1 time
	Control: 7 pigs, S. Typhimurium challenge ×1, no phage; 
Treatment 1: 7 pigs, S. Typhimurium challenge ×1 + phage 1×10⁹ PFU/g
	Single, powder, spray-dried
	1×10⁹ PFU/kg feed, daily
	Prophylactic
	Colon, Duodenum, Ileum, Jejunum, Feces, Node
	8

	6
	Mao et al., 2023
	Escherichia coli GXXW-1104
	3×10⁶ CFU ×4 times (24-h interval)
	Control: 3 pigs, Escherichia coli challenge ×4, no phage; 
Treatment 1: 6 pigs, Escherichia coli challenge ×4 + microencapsulated phage 10⁹ PFU/mL
	Single, gel-encapsulated
	5×10⁹ PFU, daily ×7
	Therapeutic
	Cecum, Node
	2

	7
	Seo et al., 2017
	Salmonella Typhimurium
	1×10⁸ CFU ×1 time
	Control: 5 pigs, Salmonella Typhimurium challenge ×1, no phage; 
Treatment: 5 pigs, phage cocktail 10⁹ PFU/ml ×7 days, then Salmonella Typhimurium challenge ×1
	Cocktail, solution
	5×10⁹ PFU, daily ×7
	Prophylactic
	Feces
	7

	8
	Won et al., 2021
	Salmonella Typhimurium
	5×10⁸ CFU ×1 time
	Control: 7 pigs, Salmonella Typhimurium challenge ×1, basal diet, no phage; 
Treatment: 7 pigs, Salmonella Typhimurium challenge ×1 + phage STP-1 1×10⁹ PFU/kg
	Single, powder, spray-dried
	1×10⁹ PFU/kg feed, daily
	Prophylactic
	Feces, Jejunum
	4

	9
	Callaway et al., 2011
	Salmonella Typhimurium
	2×10¹⁰ CFU ×1 time
	Control: 24 pigs, Salmonella Typhimurium challenge ×1, no phage; 
Treatment: 24 pigs, Salmonella Typhimurium challenge ×1 + phage cocktail 3×10⁹ PFU orally
	Cocktail, solution
	3×10⁹ PFU, twice/day
	Therapeutic
	Cecum, Feces
	5

	10
	Wall et al., 2009
	Salmonella Typhimurium 4232
	5×10⁸ CFU ×1 time
	Control: 8 pigs, Salmonella Typhimurium challenge ×1 + mock treatment (no phage); 
Treatment: 8 pigs, Salmonella Typhimurium challenge ×1 + microencapsulated phage cocktail 5 ml (~10⁹ PFU/ml)
	Cocktail, alginate-encapsulated
	5×10⁹ PFU ×3
	Therapeutic
	Cecum, Ileum
	2

	11
	Saez et al., 2011
	Salmonella Typhimurium
	5×10⁹ CFU ×1 time
	Control: 7 pigs, Salmonella Typhimurium challenge ×1, no phage; 
Treatment 1: 7 pigs, feed: microencapsulated phage 5×10¹¹ PFU/day ×5 days, Salmonella Typhimurium challenge ×1; 
Treatment 2: 7 pigs, gavage: microencapsulated phage 60 mL, 5×10¹¹ PFU every 2 h post-challenge, Salmonella Typhimurium  challenge ×1
	Cocktail, alginate encapsulated or solution
	5×10¹¹ PFU, 3–5×/day
	Prophylactic and therapeutic
	Cecum, Ileum
	4



Supplementary Table 3. Description of variables extracted from eligible studies
	Variable name
	Description / Definition

	Study_Id
	Unique identifier assigned to each independent study

	Ref
	Study reference (author and year)

	Chal_type
	Pathogen challenge (Salmonella or E.coli) 

	Chal_dose
	Bacterial challenge dose per administration

	chal_freq
	Frequency of bacterial challenge

	interval_in_hour
	Time interval between challenge doses

	Phage_treat
	Indicates whether phage treatment was applied

	Phage_dose
	Phage dose per administration

	Phage_frequency
	Frequency of phage administration

	Phage_admin_method
	Route of phage administration either in feed or oral gavage 

	Phage_admin_type
	Timing of phage treatment relative to challenge ( peri exposure , pre-exposure , post exposure) 

	Encapsulation
	Whether phages were encapsulated

	Sampling_time
	Sampling time after challenge phage crossing 

	Sampling_site
	Biological sample analyzed

	Method
	Quantification method used (q PCR or Serial dilution 

	Mean_log10CFU_t / Mean_log10CFU_c
	Mean log₁₀ bacterial counts for treated and control groups

	SD_log10CFU_t / SD_log10CFU_c
	Standard deviations of treated and control groups

	n_t / n_c
	Number of pigs in treated and control groups





Supplementary Table 4. Categorization of quantitative and categorical variables for subgroup analysis

	Variable
	Category / Level
	Definition / Range

	Phage_dose
	Low
	≤10⁸ PFU

	
	Medium
	10⁸–10¹⁰ PFU

	
	High
	≥10¹⁰ PFU

	Chal_dose
	Low
	≤3×10⁸ CFU

	
	Medium
	3×10⁸–5×10⁹ CFU

	
	High
	>5×10⁹ CFU

	Frequency
	Once
	1 administration

	
	Few
	2–4 administrations

	
	Many
	>4 administrations

	Phage_admin_method
	Oral gavage
	Direct oral administration

	
	In feed
	Mixed with feed

	
	Other
	Other delivery methods

	Interval_in_hour
	0–24 h
	Short interval between doses

	
	>24 h
	Long interval between doses

	Phage_admin_type
	Prophylactic
	Applied pre- or peri-challenge

	
	Therapeutic
	Applied post-challenge

	Sampling_time
	0–24 h
	Early post-treatment

	
	24–48 h
	Intermediate

	
	>48 h
	Late sampling




Supplementary Table 5. Summary of experimental moderators used for subgroup analyses

	Moderator
	Level
	Definition / Description

	DoseRoute
	Low_In_feed
	Low phage dose (≤10⁸ PFU) administered mixed in feed

	
	Medium_Few_Oral_gavage
	Medium phage dose (10⁸–10¹⁰ PFU) administered 2–4 times orally

	
	Medium_In_feed
	Medium phage dose (10⁸–10¹⁰ PFU) administered in feed

	
	Medium_Many_Oral_gavage
	Medium phage dose (10⁸–10¹⁰ PFU) administered >4 times orally

	
	High_Few_Oral_gavage
	High phage dose (≥10¹⁰ PFU) administered 2–4 times orally

	
	High_In_feed
	High phage dose (≥10¹⁰ PFU) administered in feed

	ChallengePattern
	Low_Once_NA
	Low challenge dose (≤3×10⁸ CFU), single administration, interval not reported

	
	Low_Few_0–24h
	Low challenge dose (≤3×10⁸ CFU), 2–4 administrations, 0–24 h interval

	
	Medium_Once_NA
	Medium challenge dose (3×10⁸–5×10⁹ CFU), single administration, interval not reported

	
	Medium_Few_0–24h
	Medium challenge dose (3×10⁸–5×10⁹ CFU), 2–4 administrations, 0–24 h interval

	
	High_Once_NA
	High challenge dose (>5×10⁹ CFU), single administration, interval not reported

	
	High_Few_0–24h
	High challenge dose (>5×10⁹ CFU), 2–4 administrations, 0–24 h interval





Supplementary Table 6. SYRCLE Risk-of-Bias Assessment for Included Animal Studies

	Study ID
	Reference
	Domain
	Consensus Risk of Bias

	1
	Cha et al., 2012
	Sequence Generation
	Unclear

	1
	Cha et al., 2012
	Baseline Characteristics
	Low Risk

	1
	Cha et al., 2012
	Allocation Concealment
	Unclear

	1
	Cha et al., 2012
	Housing Conditions
	Unclear

	1
	Cha et al., 2012
	Blinding of Caregivers
	Unclear

	1
	Cha et al., 2012
	Random Outcome Assessment
	Unclear

	1
	Cha et al., 2012
	Blinding of Outcome Assessors
	Unclear

	1
	Cha et al., 2012
	Incomplete Outcome Data
	Unclear

	1
	Cha et al., 2012
	Selective Reporting
	Unclear

	1
	Cha et al., 2012
	Other Bias
	Unclear

	2
	Han et al., 2016
	Sequence Generation
	Unclear

	2
	Han et al., 2016
	Baseline Characteristics
	Low Risk

	2
	Han et al., 2016
	Allocation Concealment
	Unclear

	2
	Han et al., 2016
	Housing Conditions
	Unclear

	2
	Han et al., 2016
	Blinding of Caregivers
	High Risk

	2
	Han et al., 2016
	Random Outcome Assessment
	Unclear

	2
	Han et al., 2016
	Blinding of Outcome Assessors
	High Risk

	2
	Han et al., 2016
	Incomplete Outcome Data
	Low Risk

	2
	Han et al., 2016
	Selective Reporting
	Unclear

	2
	Han et al., 2016
	Other Bias
	Unclear

	3
	Imklin et al., 2022
	Sequence Generation
	Unclear

	3
	Imklin et al., 2022
	Baseline Characteristics
	Low Risk

	3
	Imklin et al., 2022
	Allocation Concealment
	Unclear

	3
	Imklin et al., 2022
	Housing Conditions
	Low Risk

	3
	Imklin et al., 2022
	Blinding of Caregivers
	Unclear

	3
	Imklin et al., 2022
	Random Outcome Assessment
	Unclear

	3
	Imklin et al., 2022
	Blinding of Outcome Assessors
	Unclear

	3
	Imklin et al., 2022
	Incomplete Outcome Data
	Low Risk

	3
	Imklin et al., 2022
	Selective Reporting
	Unclear

	3
	Imklin et al., 2022
	Other Bias
	Unclear

	4
	Kim et al., 2011
	Sequence Generation
	Unclear

	4
	Kim et al., 2011
	Baseline Characteristics
	Low Risk

	4
	Kim et al., 2011
	Allocation Concealment
	Unclear

	4
	Kim et al., 2011
	Housing Conditions
	Unclear

	4
	Kim et al., 2011
	Blinding of Caregivers
	Unclear

	4
	Kim et al., 2011
	Random Outcome Assessment
	Unclear

	4
	Kim et al., 2011
	Blinding of Outcome Assessors
	Unclear

	4
	Kim et al., 2011
	Incomplete Outcome Data
	Low Risk

	4
	Kim et al., 2011
	Selective Reporting
	Unclear

	4
	Kim et al., 2011
	Other Bias
	Unclear

	5
	Kim et al., 2014
	Sequence Generation
	Unclear

	5
	Kim et al., 2014
	Baseline Characteristics
	Low Risk

	5
	Kim et al., 2014
	Allocation Concealment
	Unclear

	5
	Kim et al., 2014
	Housing Conditions
	Unclear

	5
	Kim et al., 2014
	Blinding of Caregivers
	Unclear

	5
	Kim et al., 2014
	Random Outcome Assessment
	Unclear

	5
	Kim et al., 2014
	Blinding of Outcome Assessors
	Unclear

	5
	Kim et al., 2014
	Incomplete Outcome Data
	Low Risk

	5
	Kim et al., 2014
	Selective Reporting
	Unclear

	5
	Kim et al., 2014
	Other Bias
	Unclear

	6
	Mao et al., 2023
	Sequence Generation
	Unclear

	6
	Mao et al., 2023
	Baseline Characteristics
	Low Risk

	6
	Mao et al., 2023
	Allocation Concealment
	Unclear

	6
	Mao et al., 2023
	Housing Conditions
	Unclear

	6
	Mao et al., 2023
	Blinding of Caregivers
	Unclear

	6
	Mao et al., 2023
	Random Outcome Assessment
	Unclear

	6
	Mao et al., 2023
	Blinding of Outcome Assessors
	Unclear

	6
	Mao et al., 2023
	Incomplete Outcome Data
	Low Risk

	6
	Mao et al., 2023
	Selective Reporting
	Unclear

	6
	Mao et al., 2023
	Other Bias
	High Risk

	7
	Seo et al., 2017
	Sequence Generation
	Unclear

	7
	Seo et al., 2017
	Baseline Characteristics
	Unclear

	7
	Seo et al., 2017
	Allocation Concealment
	Unclear

	7
	Seo et al., 2017
	Housing Conditions
	Unclear

	7
	Seo et al., 2017
	Blinding of Caregivers
	Unclear

	7
	Seo et al., 2017
	Random Outcome Assessment
	Unclear

	7
	Seo et al., 2017
	Blinding of Outcome Assessors
	Unclear

	7
	Seo et al., 2017
	Incomplete Outcome Data
	Low Risk

	7
	Seo et al., 2017
	Selective Reporting
	Unclear

	7
	Seo et al., 2017
	Other Bias
	Moderate

	8
	Won et al., 2021
	Sequence Generation
	Unclear

	8
	Won et al., 2021
	Baseline Characteristics
	Low Risk

	8
	Won et al., 2021
	Allocation Concealment
	Unclear

	8
	Won et al., 2021
	Housing Conditions
	Unclear

	8
	Won et al., 2021
	Blinding of Caregivers
	Unclear

	8
	Won et al., 2021
	Random Outcome Assessment
	Unclear

	8
	Won et al., 2021
	Blinding of Outcome Assessors
	Unclear

	8
	Won et al., 2021
	Incomplete Outcome Data
	Low Risk

	8
	Won et al., 2021
	Selective Reporting
	Unclear

	8
	Won et al., 2021
	Other Bias
	Unclear

	9
	Callaway et al., 2011
	Sequence Generation
	Unclear

	9
	Callaway et al., 2011
	Baseline Characteristics
	Low Risk

	9
	Callaway et al., 2011
	Allocation Concealment
	Unclear

	9
	Callaway et al., 2011
	Housing Conditions
	Unclear

	9
	Callaway et al., 2011
	Blinding of Caregivers
	Unclear

	9
	Callaway et al., 2011
	Random Outcome Assessment
	Unclear

	9
	Callaway et al., 2011
	Blinding of Outcome Assessors
	Unclear

	9
	Callaway et al., 2011
	Incomplete Outcome Data
	Low Risk

	9
	Callaway et al., 2011
	Selective Reporting
	Unclear

	9
	Callaway et al., 2011
	Other Bias
	Unclear

	10
	Wall et al., 2009
	Sequence Generation
	Unclear

	10
	Wall et al., 2009
	Baseline Characteristics
	Unclear

	10
	Wall et al., 2009
	Allocation Concealment
	Unclear

	10
	Wall et al., 2009
	Housing Conditions
	Unclear

	10
	Wall et al., 2009
	Blinding of Caregivers
	Unclear

	10
	Wall et al., 2009
	Random Outcome Assessment
	Unclear

	10
	Wall et al., 2009
	Blinding of Outcome Assessors
	Unclear

	10
	Wall et al., 2009
	Incomplete Outcome Data
	Low Risk

	10
	Wall et al., 2009
	Selective Reporting
	Unclear

	10
	Wall et al., 2009
	Other Bias
	Moderate

	11
	Saez et al., 2011
	Sequence Generation
	Low Risk

	11
	Saez et al., 2011
	Baseline Characteristics
	Unclear

	11
	Saez et al., 2011
	Allocation Concealment
	Unclear

	11
	Saez et al., 2011
	Housing Conditions
	Low Risk

	11
	Saez et al., 2011
	Blinding of Caregivers
	Unclear

	11
	Saez et al., 2011
	Random Outcome Assessment
	Unclear

	11
	Saez et al., 2011
	Blinding of Outcome Assessors
	Unclear

	11
	Saez et al., 2011
	Incomplete Outcome Data
	Low Risk

	11
	Saez et al., 2011
	Selective Reporting
	Unclear

	11
	Saez et al., 2011
	Other Bias
	High Risk




Supplementary Table 7 . Multilevel variance partitioning of heterogeneity across study, group, and sampling levels

	Moderator
	Level
	τ²₁
	τ²₂
	τ²₃
	I²₁
	I²₂
	I²₃
	I²_total
	prop_τ²₁
	prop_τ²₂
	prop_τ²₃

	Overall
	Overall
	0.0361
	0.0361
	0.0000
	0.0589
	0.0589
	0.0000
	0.4041
	0.1456
	0.1456
	0.0000

	Chal_type
	Ecoli
	0.1449
	0.1449
	0.0000
	0.1770
	0.1770
	0.0000
	0.5310
	0.3333
	0.3333
	0.0000

	
	Salmonella
	0.0147
	0.0147
	0.0000
	0.0218
	0.0218
	0.0000
	0.5078
	0.0430
	0.0430
	0.0000

	Phage_admin_method
	In Feed Per Kg
	0.0221
	0.0221
	0.0000
	0.0496
	0.0496
	0.0000
	0.2198
	0.2257
	0.2257
	0.0000

	
	
	0.1425
	0.1425
	0.0000
	0.1283
	0.1283
	0.0000
	0.6391
	0.2008
	0.2008
	0.0000

	
	
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	ChallengePattern
	Low_once_na
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.1030
	0.1030
	0.1030

	
	Low_few_0-24h
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	
	Medium_once_na
	0.0497
	0.0497
	0.0000
	0.0784
	0.0784
	0.0000
	0.4063
	0.1929
	0.1929
	0.0000

	
	Medium_few_0-24h
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.4373

	
	High_once_na
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.8877
	0.0000
	0.0000
	0.0000

	
	High_few_0-24h
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.4815
	0.0000
	0.0000
	0.0000

	DoseRoute
	Low_in_feed
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.1002
	0.0000
	0.0000
	0.0000

	
	Medium_in_feed
	0.0129
	0.0129
	0.0129
	0.0302
	0.0302
	0.0302
	0.1508
	0.2000
	0.2000
	0.2000

	
	High_in_feed
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.3988
	0.0000
	0.0000
	0.0000

	
	Medium_few_oral_gavage
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.5910
	0.0000
	0.0000
	0.0000

	
	Medium_many_oral_gavage
	0.7531
	0.7531
	0.7531
	0.1637
	0.1637
	0.1637
	0.8779
	0.1865
	0.1865
	0.1865

	
	High_few_oral_gavage
	0.0049
	0.0049
	0.0049
	0.0118
	0.0118
	0.0118
	0.0590
	0.2000
	0.2000
	0.2000

	Phage_type
	Single
	0.1098
	0.1098
	0.0000
	0.1304
	0.1304
	0.0000
	0.5539
	0.2354
	0.2354
	0.0000

	
	Cocktail
	0.0104
	0.0104
	0.0000
	0.0193
	0.0193
	0.0000
	0.3347
	0.0577
	0.0577
	0.0000

	Encapsulation
	No
	0.0200
	0.0200
	0.0000
	0.0363
	0.0363
	0.0000
	0.3657
	0.0993
	0.0993
	0.0000

	
	Yes
	0.2189
	0.2189
	0.2189
	0.1310
	0.1310
	0.1310
	0.6550
	0.2000
	0.2000
	0.2000

	Phage.admin_type
	Prophylactic
	0.0249
	0.0249
	0.0000
	0.0550
	0.0550
	0.0000
	0.1941
	0.2831
	0.2831
	0.0000

	
	Therapeutic
	0.0317
	0.0317
	0.0317
	0.0288
	0.0288
	0.0288
	0.6677
	0.0431
	0.0431
	0.0431

	Sampling_time
	0-24h
	0.0683
	0.0683
	0.0000
	0.1243
	0.1243
	0.0000
	0.3729
	0.3333
	0.3333
	0.0000

	
	24-48h
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.6125
	0.0000
	0.0000
	0.0000

	
	>48h
	0.0871
	0.0871
	0.0000
	0.1355
	0.1355
	0.0000
	0.4066
	0.3333
	0.3333
	0.0000

	Sample_site
	Duodenum
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.1667
	0.1667
	0.1667

	
	Jejunum
	0.0417
	0.0417
	0.0417
	0.0716
	0.0716
	0.0716
	0.4298
	0.1667
	0.1667
	0.1667

	
	Ileum
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0585
	0.0585
	0.2748

	
	Cecum
	0.2795
	0.2795
	0.0000
	0.2213
	0.2213
	0.0000
	0.6640
	0.3333
	0.3333
	0.0000

	
	Colon
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.1667
	0.1667
	0.1667

	
	Feces
	0.0755
	0.0755
	0.0000
	0.1048
	0.1048
	0.0000
	0.4897
	0.2140
	0.2140
	0.0000

	
	Node
	0.0253
	0.0253
	0.0253
	0.0430
	0.0430
	0.0430
	0.2581
	0.1667
	0.1667
	0.1667

	Method
	qPCR
	0.0258
	0.0258
	0.0000
	0.0533
	0.0533
	0.0000
	0.2592
	0.2056
	0.2056
	0.0000

	
	Serial Dilution
	0.1562
	0.1562
	0.0000
	0.1443
	0.1443
	0.0000
	0.6467
	0.2231
	0.2231
	0.0000



· τ²₁ represents between-study variance attributable to differences among independent studies
· τ²₂ represents between-group variance within studies
· τ²₃ represents structured sampling-level variance
· I²₁, I²₂, and I²₃ indicate the proportion of total observed variance attributable to study-level, group-level, and sampling-level heterogeneity, respectively
· I²_total represents the overall proportion of total variability attributable to true heterogeneity across all levels combined (relative to sampling error and random effects)
· Prop_τ²₁, prop_τ²₂, and prop_τ²₃ denote the proportional contribution of each variance component to the total estimated between-effect variance (Στ²)

