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	Historical search audit updated 13 October 2026. The authors retrospectively distinguished Boolean and deeper-page trial activity from the reported main searches. Table S28 preserves recovered queries and access dates. Main-query settings, execution dates and query-to-record links remain incompletely documented. On 16 October 2026, the author confirmed ProQuest access through the CTU Library portal; unrecovered historical search fields are explicitly disclosed.


Supplementary Methods S1. Search strategy and source provenance
The archived record set has four reported source origins: Google Scholar, PubMed/MEDLINE via PubMed, ProQuest Central and Springer Nature Link. The RAW Zotero archive contains 215 records: 73 attributed to Google Scholar, 34 to PubMed, 48 to ProQuest and 60 to Springer. These are saved-record counts rather than database hit totals. Nine source tags occur on 203 records; the Google Scholar origin of the 12 untagged records was confirmed retrospectively by the authors. The later 135-record Zotero CSV records additions on 8–10 August 2026. These addition dates are reported separately from browser-access dates because they cannot establish the execution date of each main search. In retrospective clarification, the authors described the main searches as separate entries of individual terms or phrases about ruminants and rumen systems; methane and related outcomes; Vietnam or Viet Nam; and nutritional or feed interventions in focused supplementary searches, without explicit Boolean combinations. They reported screening the first three Google Scholar result pages and conducting no backward reference-list or forward citation searching. On 13 October 2026, they clarified that the Boolean expressions and deeper Google Scholar pagination observed in browser history were trial searches rather than the main search procedure. This explanation distinguishes the reported main procedure from exploratory browser activity; it does not independently recover the exact main-search strings, final settings or query-to-record links. Recovered browser evidence is summarized in Table S28 and its companion CSV. Complete main-search strings, final source-specific settings, exact execution dates and query-to-record links could not be recovered from the surviving records. This historical audit did not add studies or change the locked PRISMA counts. The corresponding author confirmed on 16 October 2026 that ProQuest was accessed through the Can Tho University Library online-database portal, which currently lists the resource as ProQuest Central. This identifies the access route, but the historical queries, selected collections, filters and query-specific execution dates could not be recovered. The public portal and the limits of this access-route confirmation are documented in Data/Search_Clarification_CTU_V14.json.
Table S1. Electronic-source provenance recorded in the locked workbook; only fields with an interpretable provenance definition are shown.
	Search tag
	Source
	RAW records carrying tag
	Search procedure
	Observed Date Added

	P1_GS01
	Google Scholar
	40
	Separate phrase entry; phrase–tag history incomplete
	08–10 Aug 2026

	P1_GS02
	Google Scholar
	6
	Separate phrase entry; phrase–tag history incomplete
	09–10 Aug 2026

	P1_GS03
	Google Scholar
	15
	Separate phrase entry; phrase–tag history incomplete
	09–10 Aug 2026

	P1_PM01
	PubMed/MEDLINE
	19
	Separate phrase entry; phrase–tag history incomplete
	09 Aug 2026

	P1_PM02
	PubMed/MEDLINE
	15
	Separate phrase entry; phrase–tag history incomplete
	09 Aug 2026

	P1_PQ01
	ProQuest Central
	29
	Separate phrase entry; phrase–tag history incomplete
	09 Aug 2026

	P1_PQ02
	ProQuest Central
	19
	Separate phrase entry; phrase–tag history incomplete
	09 Aug 2026

	P1_SN01
	Springer Nature Link
	40
	Separate phrase entry; phrase–tag history incomplete
	08–09 Aug 2026

	P1_SN02
	Springer Nature Link
	20
	Separate phrase entry; phrase–tag history incomplete
	09 Aug 2026

	Untagged (author-confirmed)
	Google Scholar
	12
	Not assigned to GS01/02/03
	Not separately recoverable from current CSV


The nine P1 tag groups comprise 203 records in this RDF, with one search tag per tagged record; 12 additional untagged records have author-confirmed Google Scholar provenance. Counts sum to 215 imported records before duplicate and non-bibliographic removal. They do not represent 215 unique studies or total database hits. A current title/identifier grouping audit gives 137 groups (78 duplicate occurrences); removing two result pages leaves 135 groups. This reconciles the initial PRISMA arithmetic without claiming recovery of the original merge history or independent revalidation of later screening decisions.
Ho Thieu Khoi and Vo Hoang Nam Phuong independently screened titles/abstracts and assessed full texts. Vo Hoang Nam Phuong extracted the data; Ho Thieu Khoi assessed experiment-level risk of bias. Extraction and risk-of-bias assessment each had a single assessor. Disagreements were discussed jointly until a consensus decision was reached. No independent duplicate extraction or duplicate risk-of-bias assessment is claimed.
The review was not prospectively registered. No original study authors were contacted for additional data or covariance. Tables S23 and S25 retain the assessments documented in the submitted V13 record; no new risk-of-bias or certainty re-rating was performed. Author-assisted recovery of missing covariance was not evaluated.
Full-text exclusions
Table S2. Reports excluded after full-text assessment, with one primary reason
	Report ID
	First author
	Year
	Title
	Code
	Primary exclusion reason

	R008
	D. Dung
	2019
	Performance and estimation of enteric methane emission from fattening vietnamese yellow cattle fed different crude protein and concentrate levels in the diet
	FTX08
	Full text reports Vietnamese local cattle, nutrition treatments and modeled enteric methane, but the Methods do not explicitly state the experimental study site. Under the locked protocol, Vietnamese breed/author affiliation cannot substitute for confirmed study location in Vietnam.

	R015
	Cheat Sophal
	2013
	Nitrate replacing urea as a fermentable N source decreases enteric methane production and increases the efficiency of feed utilization in Yellow cattle
	FTX01
	Original nitrate-versus-urea cattle methane experiment, but the study is associated with the Royal University of Agriculture, Phnom Penh, Cambodia; it is not a Vietnam study.

	R030
	Sangkhom Inthapanya
	2017
	Rice distillers’ byproduct improved growth performance and reduced enteric methane from “Yellow” cattle fed a fattening diet based on cassava root and foliage (Manihot esculenta Cranz)
	FTX01
	Full text states the cattle experiment was carried out in Nongboakham village, Luang Prabang Province, Lao PDR; therefore outside the locked Vietnam geography.

	R034
	Nguyen N. Bang
	2021
	Issues of feeding strategy for lactating cows in Vietnamese smallholder dairy farms
	FTX04
	Vietnamese smallholder dairy-farm feeding study, but the reported study outcomes concern feeding regimes, nutrient balance and milk productivity; methane/CH4 is not a measured/reported core outcome.

	R043
	Son Hung Nguyen
	2020
	Defaunation and its impacts on ruminal fermentation, enteric methane production and animal productivity
	FTX06
	The full text explicitly presents itself as a review of published literature on defaunation, rumen fermentation and methane; it is not original in vivo/in vitro research.

	R044
	Asep IM Ali
	2019
	Supplementing tropical cattle for improved nutrient utilization and reduced enteric methane emissions
	FTX01
	Methods: experiment conducted at the International Livestock Research Institute (ILRI), Nairobi, Kenya; therefore outside Vietnam despite relevance to tropical cattle nutrition and methane.

	R046
	N. B. Truong
	2022
	A study of dietary neutral detergent fiber levels on nutrient intake, digestibility and growth performance of charolais crossbred cattle in the Mekong delta of Vietnam
	FTX04
	Original cattle nutrition study in the Mekong Delta, Vietnam, but reported outcomes are intake, digestibility, rumen pH, NH3-N, VFA and performance; methane/CH4 is not a study outcome.

	R049
	Giang Truong Thien Nguyen
	2025
	Nutrient digestibility, rumen fermentation and microbial nitrogen synthesis of swamp buffaloes fed urea-lime treated rice straw
	FTX01
	Methods place the swamp-buffalo experiment at the Tropical Feed Resources Research and Development Centre, Khon Kaen University, Thailand; outside Vietnam.

	R050
	Vinh Thi Nguyen
	2012
	Nutrient digestibility and ruminal fermentation characteristic in swamp buffaloes fed on chemically treated rice straw and urea
	FTX01
	Swamp-buffalo experiment conducted at Khon Kaen University, Thailand; outside the protocol geography. Geography is the primary full-text exclusion reason.

	R052
	N. T. D. Huyen
	2024
	In vitro gas and methane production of some common feedstuffs used for dairy rations in Vietnam and Thailand
	FTX01
	Feedstuffs were relevant to Vietnam/Thailand, but the actual in vitro experiment used rumen inoculum and facilities at Wageningen University, the Netherlands; the experimental study was not conducted in Vietnam.

	R054
	S. H. Nguyen
	2017
	Effects of defaunation and dietary coconut oil distillate on fermentation, digesta kinetics and methane production of Brahman heifers
	FTX01
	Brahman-heifer experiment was conducted under University of New England, Australia conditions; a Vietnamese author affiliation does not establish a Vietnam study site.

	R055
	Ngo Thi Minh Suong
	2022
	Silage Fermentation Quality, Anthocyanin Stability, and in vitro Rumen Fermentation Characteristic of Ferrous Sulfate Heptahydrate-Treated Black Cane (Saccharum sinensis R.)
	FTX01
	In vitro silage/rumen experiment was conducted using animals/facilities at Suranaree University of Technology, Nakhon Ratchasima, Thailand; outside Vietnam.

	R056
	S. H. Nguyen
	2016
	Effects of Rumen Protozoa of Brahman Heifers and Nitrate on Fermentation and In vitro Methane Production
	FTX01
	Brahman-heifer nitrate/protozoa methane experiment was conducted through the University of New England, Australia; outside Vietnam.

	R064
	N. T. Thao
	2014
	Effects of eucalyptus crude oils supplementation on rumen fermentation, microorganism and nutrient digestibility in swamp buffaloes
	FTX01
	Swamp-buffalo eucalyptus-oil experiment was conducted in the Khon Kaen University/Tropical Feed Resources research setting in Thailand; outside Vietnam.

	R065
	N. T. Thao
	2015
	Effects of Supplementation of Eucalyptus (E. Camaldulensis) Leaf Meal on Feed Intake and Rumen Fermentation Efficiency in Swamp Buffaloes
	FTX01
	Eucalyptus-leaf-meal swamp-buffalo experiment was conducted at Khon Kaen University, Thailand; outside Vietnam.

	R068
	Ngo Thi Minh Suong
	2022
	Optimizing Anthocyanin-Rich Black Cane (Saccharum sinensis Robx.) Silage for Ruminants Using Molasses and Iron Sulphate: A Sustainable Alternative
	FTX01
	Methods place the donor animals/rumen work at Suranaree University of Technology, Nakhon Ratchasima, Thailand; outside Vietnam.

	R127
	Nguyen Truong
	2018
	The 4th International Asian-Australasian Dairy Goat Conference
	FTX07
	R127 is the whole 4th International Asian-Australasian Dairy Goat Conference proceedings/container. The eligible coconut-oil methane paper is already represented specifically by R036; the container adds no new synthesis data.

	R131
	Son Hung Nguyen
	2018
	Methane emissions and productivity of defaunated and refaunated sheep while grazing
	FTX01
	Grazing-sheep defaunation/refaunation study was conducted in the University of New England/Australia setting; Vietnamese affiliation alone does not satisfy the locked Vietnam study-site criterion.

	R135
	
	
	Effect of metabolizable energy levels in the diets on feed intake, nutrient digestibility and nitrogen retention of crossbred Boer goats
	FTX04
	Can Tho, Vietnam goat feeding experiment with graded metabolizable-energy diets. Full text reports intake, digestibility, ruminal pH/NH3-N/VFA and nitrogen balance, but no methane/CH4 study outcome.



1
Experiment characteristics
Table S3. Characteristics and quantitative disposition of the 33 included experiments
	Experiment
	Study family
	Report
	Author (year)
	Model
	Species
	Breed
	Site

	S011-E01
	S011
	R011
	Dinh Van Dung (2024a)
	In vitro
	Cattle
	NR
	Hue University, Thua Thien Hue, Vietnam

	S013-E01
	S013
	R013
	Chu Manh Thang (2025)
	In vivo
	Cattle
	Wagyu × Zebu crossbred
	NIAS beef cattle farm, Ba Vi, Hanoi, Vietnam

	S014-E01
	S014
	R014
	Nguyen Van Thu (2021)
	In vitro
	Cattle
	Red Sindhi × local cattle (Lai Sind)
	Laboratory E205, Can Tho University, Can Tho, Vietnam

	S014-E02
	S014
	R014
	Nguyen Van Thu (2021)
	In vivo
	Cattle
	Red Sindhi × local cattle (Lai Sind)
	JIRCAS–CTU experimental farm, Can Tho, Vietnam

	S016-E01
	S016
	R016
	Nguyen Binh Truong (2026)
	In vitro
	Cattle
	NR
	An Giang / Can Tho University laboratory, Vietnam

	S016-E02
	S016
	R016
	Nguyen Binh Truong (2026)
	In vivo
	Cattle
	Charolais crossbred
	Hanh Cuong cattle farm, Chau Thanh, An Giang, Vietnam

	S016-E03
	S016
	R029
	Tran Trung Tuan (2025)
	In vivo
	Cattle
	Charolais crossbred
	Hanh Cuong cattle farm, Chau Thanh, An Giang, Vietnam

	S016-E04
	S016
	R020
	Nguyen Binh Truong (2025)
	In vivo
	Cattle
	Charolais crossbred
	Hanh Cuong cattle farm, Chau Thanh, An Giang, Vietnam

	S023-E01
	S023
	R023
	D. Mo (2025)
	In vivo
	Cattle
	Red Sindhi × local cattle
	Three cattle farms in Southwestern Vietnam

	S026-E01
	S026
	R026
	Hai Thanh Nguyen (2025)
	In vitro
	Cattle
	NR
	Cat Tien, Duc Trong and Don Duong districts, Lam Dong Province, Vietnam

	S027-E01
	S027
	R027
	Dinh Van Dung (2024b)
	In vitro
	Cattle
	NR
	Hue University, Thua Thien Hue, Vietnam

	S028-E01
	S028
	R028
	Chu Manh Thang (2020)
	In vivo
	Cattle
	Brahman × Lai Sind
	Gia Lam / Hanoi, Vietnam

	S032-E01
	S032
	R032
	Nguyen Thanh Duy (2016)
	In vivo
	Cattle
	Sindhi
	Nong Lam University Research & Technology Transfer Center farm, Vietnam

	S033-E01
	S033
	R033
	Le Thi Thuy Hang (2019)
	In vivo
	Goat
	Bach Thao
	An Giang University farm, An Giang, Vietnam

	S035-E01
	S035
	R035
	Sofie Winding (2014)
	In vitro
	Cattle
	NR
	National Institute of Animal Sciences (NIAS), Hanoi, Vietnam

	S036-E01
	S036
	R036
	Nguyen Thi Kim Dong (2018)
	In vivo
	Goat
	Bach Thao
	Can Tho University experimental farm, Can Tho, Vietnam

	S037-E01
	S037
	R037
	Truong Thanh Trung (2026)
	In vitro
	Goat
	Boer × Bach Thao
	Can Tho University, Can Tho, Vietnam

	S041-E01
	S041
	R041
	Le Thi Ngoc Huyen (2010)
	In vivo
	Cattle
	NR
	Tam Vu farm, Cai Rang, Can Tho City, Vietnam

	S041-E02
	S041
	R041
	Le Thi Ngoc Huyen (2010)
	In vitro
	Cattle
	NR
	Can Tho, Vietnam

	S045-E01
	S045
	R045
	Sangkhom Inthapanya (2012)
	In vitro
	Ruminant
	NR
	Faculty of Agriculture, An Giang University, Vietnam

	S053-E01
	S053
	R053
	Lam Phuoc Thanh (2022)
	In vitro
	Cattle
	Holstein Friesian
	Laboratory of Ruminant Production Techniques, Can Tho University, Vietnam

	S053-E02
	S053
	R053
	Lam Phuoc Thanh (2022)
	In vitro
	Cattle
	Holstein Friesian
	Laboratory of Ruminant Production Techniques, Can Tho University, Vietnam

	S053-E03
	S053
	R053
	Lam Phuoc Thanh (2022)
	In vitro
	Cattle
	Holstein Friesian
	Laboratory of Ruminant Production Techniques, Can Tho University, Vietnam

	S059-E01
	S059
	R059
	Koki Maeda (2021)
	In vivo
	Cattle
	Lai Sind
	Can Tho University experimental farm, Vietnam

	S059-E02
	S059
	R059
	Koki Maeda (2021)
	In vivo
	Cattle
	Lai Sind
	Can Tho University experimental farm, Vietnam

	S125-E01
	S125
	R125
	Ho Thieu Khoi (2025)
	In vitro
	Goat
	Bach Thao
	Can Tho University laboratory, Vietnam

	S128-E01
	S128
	R128
	Nguyen Van Thu (2020)
	In vivo
	Sheep
	NR
	Can Tho University farm, Can Tho, Vietnam

	S129-E01
	S129
	R129
	Nguyen Thi Thu Hong (2021)
	In vivo
	Goat
	Bach Thao × local crossbred
	An Giang University, Vietnam

	S129-E02
	S129
	R129
	Nguyen Thi Thu Hong (2021)
	In vivo
	Goat
	Bach Thao × local crossbred
	An Giang University, Vietnam

	S130-E01
	S130
	R130
	Lam Phuoc Thanh (2020)
	In vitro
	Goat
	Saanen × Bach Thao crossbred
	Can Tho University laboratory, Vietnam

	S130-E02
	S130
	R130
	Lam Phuoc Thanh (2020)
	In vitro
	Goat
	Saanen × Bach Thao crossbred
	Can Tho University laboratory, Vietnam

	S132-E01
	S132
	R132
	Tran Thi Thuy Hang (2024)
	In vitro
	Goat
	NR
	Laboratory of Ruminant Production Techniques, Faculty of Animal Sciences, College of Agriculture, Can Tho University, Vietnam

	S132-E02
	S132
	R132
	Tran Thi Thuy Hang (2024)
	In vitro
	Goat
	NR
	Laboratory of Ruminant Production Techniques, Faculty of Animal Sciences, College of Agriculture, Can Tho University, Vietnam
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	Experiment
	Unit
	Design
	Intervention
	Methane method
	Methane evidence class
	Overall RoB
	Effect reconstructed

	S011-E01
	In vitro incubation vessel
	In vitro CRD; 3 biochar biomass sources × 3 pyrolysis temperatures; fixed 3% substrate-DM inclusion
	Biochar
	Gas chromatography
	Direct methane measurement
	Some concerns
	No

	S013-E01
	Animal
	RCBD; 3 principal regional diet patterns evaluated in dry and rainy seasons
	Diet pattern / forage-concentrate feeding strategy
	Automated spot-sampling system
	Direct methane measurement
	Some concerns
	No

	S014-E01
	In vitro incubation vessel
	In vitro CRD; 6 catfish-oil levels × 3 syringe replicates
	Lipid / fish oil
	Biogas analyzer
	Direct methane measurement
	Some concerns
	No

	S014-E02
	Animal
	4×4 Latin square; CFO 0, 1, 2, 3% of DM intake
	Lipid / fish oil
	Ventilated hood + infrared analyzer
	Direct methane measurement
	Some concerns
	Yes

	S016-E01
	In vitro incubation vessel
	In vitro CRD; 2×2 factorial: maize vs cassava × 0/3% Tra fish oil; 4 replicates/treatment cell
	Energy source × lipid
	Gas composition analysis
	Direct methane measurement
	Some concerns
	No

	S016-E02
	Animal
	Umbrella in vivo group Latin-square framework; energy source × Tra fish oil × age stratum
	Energy source × lipid
	Modelled/estimated methane — Mills et al. (2003)
	Modelled / estimated methane
	High
	No

	S016-E03
	Animal
	4×4 Latin square; 2×2 maize/cassava × 0/3% Tra fish oil
	Energy source × lipid
	Modelled/estimated methane — Mills et al. (2003)
	Modelled / estimated methane
	High
	No

	S016-E04
	Animal
	4×4 Latin square; 2×2 maize/cassava × ±3% Tra fish oil
	Energy source × lipid
	Modelled/estimated methane — Mills et al. (2003)
	Modelled / estimated methane
	High
	No

	S023-E01
	Animal
	Randomized complete block design; 4 concentrate levels; 3 blocks
	Concentrate level / feeding strategy
	Modelled/estimated methane
	Modelled / estimated methane
	Some concerns
	No

	S026-E01
	In vitro incubation vessel
	In vitro rumen gas-production comparison of individual agricultural byproducts; 6 methane replicates/byproduct
	Feed ingredient / agricultural byproduct
	In vitro gas production
	Direct methane measurement
	Some concerns
	No

	S027-E01
	One pooled inoculum/batch; 5 technical vessels per treatment/time
	In vitro CRD; rice-husk biochar 0, 1, 3, 5, 7% substrate DM; 5 bottles/treatment/time
	Biochar
	Gas chromatography
	Direct methane measurement
	Some concerns
	Yes — within-batch only

	S028-E01
	Animal
	RCBD/CRBD; 2×2 active cottonseed-oil × tea-tannin combinations; 6 cattle/treatment
	Lipid × tannin
	Eructed-gas ratio / portable gas analyzer
	Direct methane measurement
	Some concerns
	Yes

	S032-E01
	Pen
	RCBD described; 20 cattle allocated to 5 pens and each pen received one treatment
	Feed byproduct supplementation
	Closed-chamber eructed-gas ratio
	Direct methane measurement
	High
	No

	S033-E01
	Animal
	Randomized block; 4 biochar treatments × 3 goats/treatment
	Biochar
	Closed-chamber eructed-gas measurement
	Direct methane measurement
	Some concerns
	No

	S035-E01
	In vitro incubation vessel
	In vitro factorial: foliage mix × calcium nitrate ± × drying method; triplicate incubations
	Nitrate × tannin-rich foliage × processing/drying
	Infrared gas analysis
	Direct methane measurement
	High
	No

	S036-E01
	Animal
	CRD; coconut oil 0, 1, 2, 3%; 4 replicates/treatment
	Lipid / coconut oil
	Respiration/chamber gas analyzer — direct measurement
	Direct methane measurement
	Some concerns
	Yes

	S037-E01
	In vitro incubation vessel
	In vitro CRD; elephant grass replaced by corn silage at 0, 25, 50, 75, 100%; 30 syringes/treatment
	Forage/silage replacement
	Biogas analyser — direct gas composition measurement
	Direct methane measurement
	Some concerns
	No

	S041-E01
	Animal
	3×3 Latin square: sodium nitrate vs ammonium nitrate vs urea
	Non-protein nitrogen / nitrate
	Not measured for methane
	Contextual / no methane assay
	Some concerns
	No

	S041-E02
	In vitro incubation vessel
	In vitro CRD; same nitrate/urea diets; 3 flask repetitions/treatment
	Non-protein nitrogen / nitrate
	Gas collection + gas detector
	Direct methane measurement
	Some concerns
	No

	S045-E01
	In vitro incubation vessel
	In vitro completely randomized 2×2 factorial; cassava vs Mimosa leaf meal × calcium nitrate vs urea; 4 replications
	NPN source × tannin-rich foliage
	Infrared gas analyzer
	Direct methane measurement
	Some concerns
	No

	S053-E01
	In vitro incubation vessel
	In vitro CRD; 50-mL bottle fermentation assay; 6 diets; 4 donor-specific replicates
	Lipid × condensed tannin extract
	Not methane assay
	Contextual / no methane assay
	Some concerns
	No

	S053-E02
	In vitro incubation vessel
	In vitro CRD; 100-mL syringe methane assay; 6 diets; 4 donor-specific replicates
	Lipid × condensed tannin extract
	Gas analyzer
	Direct methane measurement
	Some concerns
	Yes

	S053-E03
	In vitro incubation vessel
	In vitro CRD; 500-mL flask fatty-acid biohydrogenation assay; same 6 diets; 3 donor-specific replicates
	Lipid × condensed tannin extract
	Not audited as a methane experiment
	Contextual / no methane assay
	Some concerns
	No

	S059-E01
	Animal
	Within-animal repeated-period Run 1; CNSL 0 then 4 g/100 kg BW
	Plant-derived bioactive lipid/extract
	Ventilated respiration/head-cage + NDIR sensor
	Direct methane measurement
	High
	Yes

	S059-E02
	Animal
	Within-animal repeated-period Run 2; CNSL 0 then 6 g/100 kg BW
	Plant-derived bioactive lipid/extract
	Ventilated respiration/head-cage + NDIR sensor
	Direct methane measurement
	High
	Yes

	S125-E01
	In vitro incubation vessel
	In vitro 2×2 factorial: 39 vs 41°C × lauric acid 0 vs 50 g/kg; 3 replicates/treatment
	Medium-chain fatty acid × heat-stress condition
	Headspace gas detector
	Direct methane measurement
	Some concerns
	No

	S128-E01
	Animal
	4×4 Latin square; PA control vs three 40% silage-source replacement diets
	Forage/silage source replacement
	Respiration chamber + fast gas analyzer
	Direct methane measurement
	Some concerns
	Yes

	S129-E01
	Animal
	4×4 Latin square; Para-grass basal diet; Mimosa pigra 0, 9, 17, 26% diet DM
	Tannin-rich forage replacement
	Respiration chamber + gas analyzer
	Direct methane measurement
	Some concerns
	Yes

	S129-E02
	Animal
	4×4 Latin square; water-spinach basal diet; Mimosa pigra 0, 11, 22.2, 32% diet DM
	Tannin-rich forage replacement
	Respiration chamber + gas analyzer
	Direct methane measurement
	Some concerns
	Yes

	S130-E01
	In vitro incubation vessel
	In vitro CRD; syringe methane assay; 7 treatments × 4 replicates
	Oil source × grape-seed proanthocyanidin extract
	Portable gas analyzer — direct gas composition measurement
	Direct methane measurement
	Some concerns
	No

	S130-E02
	In vitro incubation vessel
	In vitro CRD; bottle fermentation/digestibility assay; same 7 treatments × 4 replicates
	Oil source × grape-seed proanthocyanidin extract
	Not methane assay
	Contextual / no methane assay
	Some concerns
	No

	S132-E01
	In vitro incubation vessel
	In vitro CRD; Experiment 1 = rumen fermentation/digestibility with 5 jackfruit-leaf silage replacement treatments
	Forage/silage replacement
	Not methane assay
	Contextual / no methane assay
	Some concerns
	No

	S132-E02
	In vitro incubation vessel
	In vitro CRD; Experiment 2 = methane production; 5 treatments × 4 donor-specific replicates; Geotech GA5000
	Forage/silage replacement
	Portable gas analyser — direct gas composition measurement
	Direct methane measurement
	Some concerns
	Yes
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	Experiment
	Final quantitative role
	Decision / reason

	S011-E01
	Evidence map / narrative only
	Extracted values were biomass/temperature marginal means rather than treatment-cell means; pairwise arm effects were not released. See Table S27.

	S013-E01
	Evidence map / narrative only
	Methane means in Table 5 had no usable SEM, SE or SD in the locked extraction. See Table S27.

	S014-E01
	Evidence map / narrative only
	The earlier workflow marked candidate rows READY at AI QC, but source-level human verification and effect release were not completed; this is not evidence that usable numerical data were absent. See Table S27.

	S014-E02
	In vivo effect reconstruction; descriptive after dependence re-audit
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S016-E01
	Evidence map / narrative only
	Treatment-cell methane means in Table 6 had no usable dispersion in the locked extraction. See Table S27.

	S016-E02
	Evidence map / narrative only
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S016-E03
	Evidence map / narrative only
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S016-E04
	Evidence map / narrative only
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S023-E01
	Evidence map / narrative only
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S026-E01
	Evidence map / narrative only
	Candidate SD-based methane rows were marked READY at AI QC but had no completed human verification/effect release; feed-ingredient comparator choice also needs an explicit estimand. See Table S27.

	S027-E01
	In vitro within-batch effect reconstruction; descriptive only
	One pooled inoculum/batch with five technical vessels per treatment/time; no inferential biological replication.

	S028-E01
	Secondary factorial simple effects; descriptive
	Factorial simple effects retained descriptively; no zero-treatment comparator and no pooled estimate.

	S032-E01
	Evidence map / narrative only
	Treatment was assigned to one pen per treatment; four cattle within a pen do not supply four independent treatment replicates. See Table S27.

	S033-E01
	Evidence map / narrative only
	CH4 concentration lacked dispersion; CH4:CO2 ratio rows had SEM and were marked READY at AI QC but had no completed human verification/effect release. See Table S27.

	S035-E01
	Evidence map / narrative only
	Methane was available in figures; exact means/variance were not extracted and the independent n was not recovered in the locked workflow. See Table S27.

	S036-E01
	In vivo effect reconstruction; descriptive
	Exact shared-control covariance is reconstructable within this cluster; final synthesis remains descriptive because a defensible national pooled model is not retained.

	S037-E01
	Evidence map / narrative only
	Candidate methane rows were marked READY at AI QC but had no completed human verification/effect release; the reported replicate count must not be presumed to be independent donors. See Table S27.

	S041-E01
	Evidence map / narrative only
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S041-E02
	Evidence map / narrative only
	Derived CH4 L/kg DM lacked dispersion; concentration/ratio rows had SEM and were marked READY at AI QC but had no completed human verification/effect release. See Table S27.

	S045-E01
	Evidence map / narrative only
	Extracted NPN-source marginal means were pooled over the leaf-meal factor; independent n was not recoverable. See Table S27.

	S053-E01
	Evidence map / narrative only
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S053-E02
	In vitro donor-based effect reconstruction; descriptive study-wise
	Donor-based effect records retained; unreported within-donor correlation and only two donor-based clusters preclude final pooled inference.

	S053-E03
	Evidence map / narrative only
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S059-E01
	In vivo effect reconstruction; descriptive after dependence re-audit
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S059-E02
	In vivo effect reconstruction; descriptive after dependence re-audit
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S125-E01
	Evidence map / narrative only
	Exact arm means and dispersion were not extracted from the methane figure. See Table S27.

	S128-E01
	In vivo effect reconstruction; descriptive after dependence re-audit
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S129-E01
	In vivo effect reconstruction; descriptive after dependence re-audit
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S129-E02
	In vivo effect reconstruction; descriptive after dependence re-audit
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S130-E01
	Evidence map / narrative only
	Candidate methane rows were marked READY at AI QC but had no completed human verification/effect release; active comparators must remain matched within oil source. See Table S27.

	S130-E02
	Evidence map / narrative only
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S132-E01
	Evidence map / narrative only
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S132-E02
	In vitro donor-based effect reconstruction; descriptive study-wise
	Donor-based effect records retained; unreported within-donor correlation and only two donor-based clusters preclude final pooled inference.


PRISMA count ledger
Table S4. Locked PRISMA 2020 count ledger
	PRISMA item
	Count
	Stage
	Status
	Note

	Records identified
	215
	Identification
	LOCKED
	Frozen RAW

	Duplicate records removed
	78
	Identification
	LOCKED
	Zotero merge

	Records removed for other reasons
	2
	Identification
	LOCKED
	Saved search pages

	Records screened
	135
	Screening
	FINAL
	

	Records excluded at title/abstract
	89
	Screening
	FINAL
	

	Reports sought for retrieval
	46
	Retrieval
	FINAL
	P2 Include + Unclear

	Reports not retrieved
	3
	Retrieval
	FINAL
	R048, R087, R124; retrieval closed, no FTX because full text was not assessed

	Reports assessed for eligibility
	43
	Eligibility
	FINAL
	

	Reports excluded after full text
	19
	Eligibility
	FINAL
	One primary FTX reason per report

	Reports included in review
	24
	Included
	FINAL REPORT COUNT
	Human-confirmed

	Independent study families
	22
	Included
	LOCKED
	Human-accepted study-family mapping; companion overlap S016 resolved


Supplementary package roadmap
This V14 supplement retains the locked study-family and experiment maps, experiment-level risk-of-bias judgments, EFF001–EFF047 effect ledger, and dependence audit. Inferential pooled-model outputs that relied on unresolved repeated-animal covariance are not final results. S027 remains a within-batch technical-replication example. Tables S27–S29 clarify experiment-specific quantitative disposition, recovered search evidence and targeted source-checked co-outcome examples. These additions do not release new methane effects or provide an exhaustive productivity synthesis.

1
Experiment-level risk of bias
Table S5. Domain-level and overall risk-of-bias judgments for 33 experiments
	Experiment
	Study
	Model
	Sequence
	Allocation
	Unit independence
	Carryover/period
	Measurement

	S011-E01
	S011
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S013-E01
	S013
	In vivo
	Low
	Some concerns
	Low
	Some concerns
	Low

	S014-E01
	S014
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S014-E02
	S014
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	Low

	S016-E01
	S016
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Some concerns

	S016-E02
	S016
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	High

	S016-E03
	S016
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	High

	S016-E04
	S016
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	High

	S023-E01
	S023
	In vivo
	Some concerns
	Some concerns
	Low
	Not applicable
	Some concerns

	S026-E01
	S026
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Some concerns

	S027-E01
	S027
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S028-E01
	S028
	In vivo
	Some concerns
	Some concerns
	Some concerns
	Not applicable
	Some concerns

	S032-E01
	S032
	In vivo
	Some concerns
	Some concerns
	High
	Not applicable
	Some concerns

	S033-E01
	S033
	In vivo
	Some concerns
	Some concerns
	Some concerns
	Not applicable
	Some concerns

	S035-E01
	S035
	In vitro
	Some concerns
	Not applicable
	Some concerns
	High
	Low

	S036-E01
	S036
	In vivo
	Some concerns
	Some concerns
	Low
	Not applicable
	Low

	S037-E01
	S037
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S041-E01
	S041
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	Low

	S041-E02
	S041
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S045-E01
	S045
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S053-E01
	S053
	In vitro
	Some concerns
	Not applicable
	Low
	Not applicable
	Low

	S053-E02
	S053
	In vitro
	Some concerns
	Not applicable
	Low
	Not applicable
	Low

	S053-E03
	S053
	In vitro
	Some concerns
	Not applicable
	Low
	Not applicable
	Low

	S059-E01
	S059
	In vivo
	High
	Not applicable
	Low
	High
	Low

	S059-E02
	S059
	In vivo
	High
	Not applicable
	Low
	High
	Low

	S125-E01
	S125
	In vitro
	Some concerns
	Not applicable
	Low
	Not applicable
	Low

	S128-E01
	S128
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	Low

	S129-E01
	S129
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	Low

	S129-E02
	S129
	In vivo
	Some concerns
	Some concerns
	Low
	Some concerns
	Low

	S130-E01
	S130
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S130-E02
	S130
	In vitro
	Some concerns
	Not applicable
	Some concerns
	Not applicable
	Low

	S132-E01
	S132
	In vitro
	Some concerns
	Not applicable
	Low
	Not applicable
	Low

	S132-E02
	S132
	In vitro
	Some concerns
	Not applicable
	Low
	Not applicable
	Low


Continued table panel 2 of 2
	Experiment
	Missing data
	Selective reporting
	Other bias
	Overall RoB
	Rationale

	S011-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	The 3×3 biomass×pyrolysis factorial and five bottles per treatment-time combination are described, but the method of randomizing vessel allocation is not reported. Rumen fluid from four cattle was pooled, so bottles do not represent independent donor replication. Methane was measured by gas chromatography. Outcomes are reported at all three times, with factorial marginal means in Tables 4–5; no prospective protocol or replication of biochar-production batches is reported. Journal/preprint design and numerical tables agree; the journal supplement documents ethics approval. The existing risk judgments are unchanged.

	S013-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	Treatment allocation used stratified randomisation: cattle were ranked by age/body weight into five blocks with one animal per treatment in each block. Allocation concealment was not described. The same study population was evaluated in dry and rainy seasonal contexts, so repeated-season dependence/period effects require attention and the within-animal seasonal correlation was not reported. Methane was measured objectively with GreenFeed and expected treatment groups were reported. No prospective protocol was identified.

	S014-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	Experiment 1 is reported as a completely randomized design with six catfish-oil levels and three syringe replicates, but the randomization procedure is not described. Rumen fluid was obtained from two growing cattle and the report does not clearly establish whether donor inocula were kept separate, so biological independence of the three vessel replicates is uncertain. Gas/CH4 measurement was objective and all dose groups are reported. No prospective protocol was available.

	S014-E02
	Low
	Some concerns
	Some concerns
	Some concerns
	A 4×4 Latin square and animal-level unit were reported, but the treatment-sequence generation and allocation procedures were not described. Seven days of adaptation within each 14-day period may reduce carryover, but no explicit carryover/period-effect analysis was reported. Methane measurement was objective (24-h hood measurements on three consecutive days with IR200). A dose-basis wording discrepancy (% DMI vs % DM basis) remains a reporting concern.

	S016-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	The 2×2 in vitro experiment is described as completely randomized with four replications per cell, but randomization details are absent. Donor rumen fluids were pooled, so the vessel replicates do not represent independent donor replication. The paper states that gas samples were analysed for CH4/CO2, but the exact CH4 analytical instrument is not securely specified and the report also describes the Mills method for methane in the in vivo component, creating outcome-method ambiguity. No obvious missing treatment cells were identified.

	S016-E02
	Some concerns
	Some concerns
	Some concerns
	High
	The in vivo umbrella experiment used grouped 4×4 Latin-square structures with 21-day periods, but treatment-sequence generation/allocation and formal carryover testing were not reported. The methane outcome is model-derived using the Mills equation. The v5.12 unit audit showed that the reported S016 family methane scale is consistent with using forage percentage points rather than the dimensionless forage proportion required by Mills, producing implausibly inflated methane values. The age-stratum methane value is also reported as a marginal mean, limiting transparent reconstruction.

	S016-E03
	Low
	Some concerns
	Some concerns
	High
	The companion study used four cattle in a 4×4 Latin square, but treatment-sequence generation/allocation and carryover testing were not reported. Methane was estimated with the Mills equation rather than measured directly. Recalculation in the v5.12 audit showed that the published methane values are numerically reproduced by using forage percentage points instead of the required 0–1 forage proportion, so the methane outcome is not valid for quantitative synthesis. The four treatment cells otherwise appear fully reported.

	S016-E04
	Low
	Some concerns
	Some concerns
	High
	The 21–24-month companion experiment used a 4×4 Latin square with 3-week periods, but sequence generation/allocation and formal carryover testing were not described. Methane was estimated using Mills et al. (2003). The v5.12 reconstruction showed that the reported methane scale is consistent with percentage-point misuse of the forage-proportion predictor, rendering the published methane outcome unsuitable for variance-based meta-analysis. Treatment cells and dispersion were otherwise reported.

	S023-E01
	Low
	Some concerns
	Low
	Some concerns
	The six-month feeding study used a completely randomized block design with three blocks based on farm, initial live weight and age; each block had one animal per treatment. The exact random-sequence and allocation-concealment procedures were not reported. Methane was not directly measured: enteric CH4 was estimated by IPCC Tier 2 using GE intake and an estimated Ym from the Kaewpila–Sommart model. This is a legitimate model-based outcome but creates additional measurement-model uncertainty relative to direct methane methods. All four treatment groups were reported.

	S026-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	Six in vitro methane replicates per agricultural byproduct are reported, but the report does not provide enough detail on vessel identity, rumen-fluid donor source, inoculum pooling or independent incubation runs. Therefore the independence and biological meaning of the six replicates cannot be established. The in vitro procedure is cited to earlier methods rather than fully described, so methane measurement details are also incomplete. Treatment/byproduct results appear reported without obvious attrition.

	S027-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	A CRD with five biochar levels, five bottles per treatment-time and separate treatment-time bottle sets is clearly described, but the randomization method is not. Rumen fluid from four fistulated cattle was pooled; hence bottle replicates are technical incubation units rather than independent donor replicates. Methane was measured objectively by GC Model 8610 and all treatment/time combinations appear accounted for.

	S028-E01
	Low
	Some concerns
	Low
	Some concerns
	Twenty-four cattle were studied in a randomized/completely randomized block design with six animals per active oil×tannin treatment; however, the blocking and allocation procedure is not described in enough detail to establish low selection bias. Methane concentration was measured by a GASMET portable analyzer, but total methane was estimated using a CH4:CO2 approach and calculated CO2/heat production rather than a direct whole-animal flux measurement. No obvious missing treatment arms were identified.

	S032-E01
	Low
	Some concerns
	High
	High
	Although the article calls the design an RCBD, twenty cattle were allocated to only five pens and each pen received one treatment. This describes one pen per treatment, so animal-level observations within a treatment are not independent treatment replicates. The design therefore has a critical pseudoreplication/experimental-unit problem. Methane:CO2 was measured from individual animals with GASMET, but this does not repair the treatment-level lack of replication.

	S033-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	The study reports a randomized block design with three goats per biochar treatment, but the sequence-generation/blocking details and allocation concealment are not reported. Animals were housed individually. Methane:CO2 was measured objectively with GASMET 4030, but only at the end of the experiment during a short closed-chamber measurement. Two biochar batches with different water-retention characteristics were used during the feeding trial, introducing an additional treatment-material consistency concern.

	S035-E01
	Low
	Some concerns
	High
	High
	The in vitro factorial was performed in four separate sequential steps, one step for each drying method. Thus the drying-method factor is completely confounded with experimental run/time rather than randomized within common runs. All incubations also used rumen fluid from the same single donor cow. Triplicate syringes provide technical replication but cannot remove run or donor confounding. Methane analysis with GASMET DX4030 was objective. This run-factor confounding is a critical bias mechanism for comparisons involving drying method.

	S036-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	Sixteen goats were allocated to a completely randomized design with four animals per coconut-oil treatment and individually housed, but the random-sequence and allocation-concealment methods were not described. Initial body weights were similar among groups. Methane was directly measured with a Greenhouse Gas Analyzer (908-0011). The conference report contains conflicting sex information between abstract and Methods; per prior human decision sex is treated as NR and is not used as a RoB determinant. No prospective protocol was available.

	S037-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	The study uses 30 independent incubation syringes per diet as the vessel-level experimental units, which is compatible with the standardized in vitro rule that treatment is applied at the incubation-vessel level. However, rumen inoculum came from only two mature donor bucks and donor pooling/separation is not fully reported; therefore the 30 vessels should not be interpreted as 30 independent biological donors. This limits representation of donor/run variability and creates Some concerns rather than a critical High-risk experimental-unit bias. Methane/CO2 measurement with Biogas 5000 is objective and treatment/time measurements are otherwise well described.

	S041-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	Three fistulated cattle were used in a 3×3 Latin square. Four-week periods included two weeks of adaptation before the full treatment level and subsequent collection, reducing but not eliminating carryover concern; treatment-sequence generation, allocation concealment and formal carryover/period-effect testing were not reported. The relevant feeding/rumen outcomes were measured by standard laboratory methods. This in vivo component is biologically linked to the in vitro methane experiment.

	S041-E02
	Low
	Some concerns
	Some concerns
	Some concerns
	The linked in vitro experiment is described as a completely randomized design with three flask repetitions per treatment, but the randomization method is not stated. Inoculum came from the same three cattle receiving the corresponding diets in E01, so the direct substrate effect is biologically entangled with donor adaptation/history and E01/E02 are not independent. Methane-related gas outcomes were directly measured; treatment groups appear complete.

	S045-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	The eligible in vitro component used a completely randomized 2×2 factorial with four replications, but the allocation method and donor animal details are not sufficiently reported to establish independent biological replication. Gas production and methane were measured objectively by an infrared sensor. Current methane extraction is based on marginal NPN means across the foliage factor, so reporting structure requires care even though the factorial experiment itself is described.

	S053-E01
	Low
	Some concerns
	Low
	Some concerns
	Experiment 1 was a CRD and used rumen inoculum from four Holstein Friesian cows kept separately as statistical replicates, providing true donor-level replication. The method used to randomize diets to incubations was not reported. Fermentation outcomes were measured with standard analytical procedures and no missing donor/treatment cells are apparent. No prospective analysis protocol was available.

	S053-E02
	Low
	Some concerns
	Low
	Some concerns
	Experiment 2 used four donor cows kept separately as statistical replicates, so biological replication is clear. Diet randomization to syringes is not described beyond the CRD designation. Methane concentration was directly measured with a GeoTech GA5000 and treatment groups are fully reported. No prospective protocol was identified.

	S053-E03
	Low
	Some concerns
	Low
	Some concerns
	Experiment 3 used rumen inoculum from three donor cows kept as donor-specific replicates and a CRD/MIXED repeated-time model, so the experimental unit is reasonably clear. Randomization details are not reported beyond the design label. Fatty-acid/biohydrogenation outcomes were objectively measured and expected treatment groups/time points are reported. E03 is not the methane assay but is retained for complete report-level RoB.

	S059-E01
	Low
	Some concerns
	Some concerns
	High
	The same four cattle were measured sequentially with the control period before CNSL exposure rather than through a randomized crossover sequence. Treatment is therefore confounded with time/period, and the design cannot fully separate a CNSL effect from temporal adaptation or period effects. Methane measurement itself was objective using a ventilated head-cage/IR-200 system. Archived exploratory models addressed dependence; final reporting is descriptive. Neither removes the period-confounding concern.

	S059-E02
	Low
	Some concerns
	Some concerns
	High
	Run 2 again uses the same cattle in a fixed repeated-period sequence with the control period preceding CNSL exposure. The 505-day separation from Run 1 reduces direct carryover between runs but does not remove within-run period/time confounding. Methane measurement was objective with the same head-cage/IR-200 approach.

	S125-E01
	Low
	Some concerns
	Low
	Some concerns
	The four-treatment in vitro study is described as completely randomized. Rumen contents came from three goats, with three individual samples, three bottles per sample, three runs and separate time-point vessels, providing better biological/run replication than pooled-inoculum studies. The exact randomization method was not reported. Methane was directly measured with an SPD203 gas detector. No prospective protocol was identified and methane values are primarily figure-based for meta extraction.

	S128-E01
	Low
	Some concerns
	Low
	Some concerns
	A 4×4 Latin square with four sheep was reported and the experimental unit is clear. Sequence generation/allocation procedures and within-animal covariance were not reported. The crossover structure creates possible period/carryover concerns, although methane was directly measured in respiration chambers with a Fast Greenhouse Gas Analyzer. No obvious missing-outcome problem was identified.

	S129-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	E01 used four goats in a 4×4 Latin square with 15-day periods (7-day adaptation + 8-day collection); sequence generation and allocation were not reported. Direct chamber/gas-analyzer measurement lowers measurement-bias concern. Repeated-animal dependence is established within E01. The report does not establish whether E02 reused these goats; no cross-experiment animal-identity or independence assumption is made. Risk judgments remain based on the reported design.

	S129-E02
	Low
	Some concerns
	Some concerns
	Some concerns
	E02 used a four-goat 4×4 Latin square with its own MP0 reference. The report states that design/procedure followed E01 but does not identify the animals across experiments. Sequence/allocation and carryover testing were not reported. Within-experiment dependence is established; neither shared animals nor distinct independent cohorts across E01/E02 are established.

	S130-E01
	Low
	Some concerns
	Some concerns
	Some concerns
	The methane syringe experiment used a CRD with seven treatments and four replicates. Rumen fluid was collected from four donor goats, but the article does not explicitly state that donor inocula were kept separate as the four statistical replicates; therefore biological independence of the replicate structure is not fully established. Methane was directly measured with a GeoTech GA5000 and treatment data are reported.

	S130-E02
	Low
	Some concerns
	Some concerns
	Some concerns
	The linked bottle fermentation/digestibility experiment used the same seven-treatment CRD and four donor goats as E01, but the paper does not explicitly document donor-specific statistical replication. Randomization details are absent beyond the design label. Supporting fermentation/digestibility outcomes were measured objectively. Because E01 and E02 share donors/treatments, they should not be treated as biologically independent experiments in synthesis.

	S132-E01
	Low
	Some concerns
	Low
	Some concerns
	Experiment 1 was a completely randomized five-treatment in vitro study. Rumen fluid from four crossbred Saanen dairy goats was kept separately and each donor served as a statistical replicate, supporting biological independence. The specific randomization sequence was not reported. Fermentation/digestibility measurements used standard objective laboratory methods and the five treatment groups are reported. No prospective protocol was identified.

	S132-E02
	Low
	Some concerns
	Low
	Some concerns
	Experiment 2 used the same five-treatment CRD with four donor-specific rumen-fluid replicates, so the biological replicate is clear. The exact randomization sequence is not reported. Methane/gas was measured objectively in 500-mL bottles using a GeoTech GA5000, with treatment groups and time points reported. E02 is linked to E01 through the same donors and treatment system but is appropriately separated at the experiment level.


Final effect ledger
Table S6A. Identity, estimand and dependence fields for EFF001–EFF047
	Effect
	Study
	Experiment
	Report
	Outcome
	Unit
	Effect family
	Historical selection role (audit provenance)

	EFF001
	S014
	S014-E02
	R014
	CH4 per DMI
	L/kg DMI
	CATFISH_OIL_DOSE_VS_ZERO
	ELIGIBLE_CONTRAST

	EFF002
	S014
	S014-E02
	R014
	CH4 per DMI
	L/kg DMI
	CATFISH_OIL_DOSE_VS_ZERO
	ELIGIBLE_CONTRAST

	EFF003
	S014
	S014-E02
	R014
	CH4 per DMI
	L/kg DMI
	CATFISH_OIL_DOSE_VS_ZERO
	ELIGIBLE_CONTRAST

	EFF004
	S014
	S014-E02
	R014
	CH4 per digested DM
	L/kg DDM
	CATFISH_OIL_DOSE_VS_ZERO
	ELIGIBLE_CONTRAST

	EFF005
	S014
	S014-E02
	R014
	CH4 per digested DM
	L/kg DDM
	CATFISH_OIL_DOSE_VS_ZERO
	ELIGIBLE_CONTRAST

	EFF006
	S014
	S014-E02
	R014
	CH4 per digested DM
	L/kg DDM
	CATFISH_OIL_DOSE_VS_ZERO
	ELIGIBLE_CONTRAST

	EFF007
	S128
	S128-E01
	R128
	CH4 production
	g/day
	SILAGE_REPLACEMENT_VS_PA
	ELIGIBLE_CONTRAST

	EFF008
	S128
	S128-E01
	R128
	CH4 production
	g/day
	SILAGE_REPLACEMENT_VS_PA
	ELIGIBLE_CONTRAST

	EFF009
	S128
	S128-E01
	R128
	CH4 production
	g/day
	SILAGE_REPLACEMENT_VS_PA
	ELIGIBLE_CONTRAST

	EFF010
	S128
	S128-E01
	R128
	CH4 per DMI
	g/kg DMI
	SILAGE_REPLACEMENT_VS_PA
	ELIGIBLE_CONTRAST

	EFF011
	S128
	S128-E01
	R128
	CH4 per DMI
	g/kg DMI
	SILAGE_REPLACEMENT_VS_PA
	ELIGIBLE_CONTRAST

	EFF012
	S128
	S128-E01
	R128
	CH4 per DMI
	g/kg DMI
	SILAGE_REPLACEMENT_VS_PA
	ELIGIBLE_CONTRAST

	EFF013
	S059
	S059-E01
	R059
	CH4 per DMI
	L/kg DMI
	CNSL_FINAL_PERIOD_VS_CONTROL
	PRIMARY

	EFF014
	S059
	S059-E01
	R059
	CH4 per DMI
	L/kg DMI
	CNSL_EARLY_PERIOD_VS_CONTROL
	SECONDARY_SENSITIVITY

	EFF015
	S059
	S059-E02
	R059
	CH4 per DMI
	L/kg DMI
	CNSL_FINAL_PERIOD_VS_CONTROL
	PRIMARY

	EFF016
	S059
	S059-E02
	R059
	CH4 per DMI
	L/kg DMI
	CNSL_EARLY_PERIOD_VS_CONTROL
	SECONDARY_SENSITIVITY

	EFF017
	S129
	S129-E01
	R129
	CH4 per DMI
	L/kg DM intake
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF018
	S129
	S129-E01
	R129
	CH4 per DMI
	L/kg DM intake
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF019
	S129
	S129-E01
	R129
	CH4 per DMI
	L/kg DM intake
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF020
	S129
	S129-E02
	R129
	CH4 production
	L/day
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF021
	S129
	S129-E02
	R129
	CH4 production
	L/day
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF022
	S129
	S129-E02
	R129
	CH4 production
	L/day
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF023
	S129
	S129-E02
	R129
	CH4 per DMI
	L/kg DM intake
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF024
	S129
	S129-E02
	R129
	CH4 per DMI
	L/kg DM intake
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF025
	S129
	S129-E02
	R129
	CH4 per DMI
	L/kg DM intake
	MIMOSA_DOSE_VS_ZERO
	MULTI_DOSE_CANDIDATE

	EFF026
	S036
	S036-E01
	R036
	CH4 per DMI
	L/kg DMI
	COCONUT_OIL_DOSE_VS_ZERO
	PRIMARY_IN_VIVO_EXPANSION

	EFF027
	S036
	S036-E01
	R036
	CH4 per DMI
	L/kg DMI
	COCONUT_OIL_DOSE_VS_ZERO
	PRIMARY_IN_VIVO_EXPANSION

	EFF028
	S036
	S036-E01
	R036
	CH4 per DMI
	L/kg DMI
	COCONUT_OIL_DOSE_VS_ZERO
	PRIMARY_IN_VIVO_EXPANSION

	EFF029
	S028
	S028-E01
	R028
	CH4 per DMI
	g CH4/kg DMI
	TANNIN_EFFECT_WITHIN_OIL_1.5
	SECONDARY_FACTORIAL_TANNIN_SIMPLE_EFFECT

	EFF030
	S028
	S028-E01
	R028
	CH4 per DMI
	g CH4/kg DMI
	TANNIN_EFFECT_WITHIN_OIL_3.0
	SECONDARY_FACTORIAL_TANNIN_SIMPLE_EFFECT

	EFF031
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_PRIMARY_48H

	EFF032
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_PRIMARY_48H

	EFF033
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_PRIMARY_48H

	EFF034
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_PRIMARY_48H

	EFF035
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_TIMEPOINT_SENSITIVITY_24H

	EFF036
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_TIMEPOINT_SENSITIVITY_24H

	EFF037
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_TIMEPOINT_SENSITIVITY_24H

	EFF038
	S027
	S027-E01
	R027
	CH4 production
	mL/g DM
	RICE_HUSK_BIOCHAR_DOSE_VS_ZERO
	IN_VITRO_TIMEPOINT_SENSITIVITY_24H

	EFF039
	S053
	S053-E02
	R053
	CH4 production
	mL/g DM
	SOYBEAN_OIL_VS_ZERO
	IN_VITRO_PRIMARY

	EFF040
	S053
	S053-E02
	R053
	CH4 production
	mL/g DM
	GSTE_DOSE_VS_SBO
	IN_VITRO_PRIMARY

	EFF041
	S053
	S053-E02
	R053
	CH4 production
	mL/g DM
	GSTE_DOSE_VS_SBO
	IN_VITRO_PRIMARY

	EFF042
	S053
	S053-E02
	R053
	CH4 production
	mL/g DM
	GSTE_DOSE_VS_SBO
	IN_VITRO_PRIMARY

	EFF043
	S053
	S053-E02
	R053
	CH4 production
	mL/g DM
	GSTE_DOSE_VS_SBO
	IN_VITRO_PRIMARY

	EFF044
	S132
	S132-E02
	R132
	CH4 production
	mL
	JACKFRUIT_SILAGE_REPLACEMENT_VS_ZERO
	IN_VITRO_PRIMARY_72H_LNRR

	EFF045
	S132
	S132-E02
	R132
	CH4 production
	mL
	JACKFRUIT_SILAGE_REPLACEMENT_VS_ZERO
	IN_VITRO_PRIMARY_72H_LNRR

	EFF046
	S132
	S132-E02
	R132
	CH4 production
	mL
	JACKFRUIT_SILAGE_REPLACEMENT_VS_ZERO
	IN_VITRO_PRIMARY_72H_LNRR

	EFF047
	S132
	S132-E02
	R132
	CH4 production
	mL
	JACKFRUIT_SILAGE_REPLACEMENT_VS_ZERO
	IN_VITRO_PRIMARY_72H_LNRR


Continued table panel 2 of 2
	Effect
	Treatment
	Control
	Timepoint
	Within-unit dependence key
	RoB

	EFF001
	CFO1
	CFO0
	Study period
	S014
	Some concerns

	EFF002
	CFO2
	CFO0
	Study period
	S014
	Some concerns

	EFF003
	CFO3
	CFO0
	Study period
	S014
	Some concerns

	EFF004
	CFO1
	CFO0
	Study period
	S014
	Some concerns

	EFF005
	CFO2
	CFO0
	Study period
	S014
	Some concerns

	EFF006
	CFO3
	CFO0
	Study period
	S014
	Some concerns

	EFF007
	PPS40
	PA
	Study measurement
	S128
	Some concerns

	EFF008
	OTS40
	PA
	Study measurement
	S128
	Some concerns

	EFF009
	PSS40
	PA
	Study measurement
	S128
	Some concerns

	EFF010
	PPS40
	PA
	Study measurement
	S128
	Some concerns

	EFF011
	OTS40
	PA
	Study measurement
	S128
	Some concerns

	EFF012
	PSS40
	PA
	Study measurement
	S128
	Some concerns

	EFF013
	Run 1
	Run 1
	Period 4 (CNSL)
	S059_STUDY_FAMILY
	High

	EFF014
	Run 1
	Run 1
	Period 3 (CNSL)
	S059_STUDY_FAMILY
	High

	EFF015
	Run 2
	Run 2
	Period 4 (CNSL)
	S059_STUDY_FAMILY
	High

	EFF016
	Run 2
	Run 2
	Period 3 (CNSL)
	S059_STUDY_FAMILY
	High

	EFF017
	MP9
	MP0
	Study period
	S129-E01
	Some concerns

	EFF018
	MP17
	MP0
	Study period
	S129-E01
	Some concerns

	EFF019
	MP26
	MP0
	Study period
	S129-E01
	Some concerns

	EFF020
	MP11
	MP0
	Study period
	S129-E02
	Some concerns

	EFF021
	MP22
	MP0
	Study period
	S129-E02
	Some concerns

	EFF022
	MP32
	MP0
	Study period
	S129-E02
	Some concerns

	EFF023
	MP11
	MP0
	Study period
	S129-E02
	Some concerns

	EFF024
	MP22
	MP0
	Study period
	S129-E02
	Some concerns

	EFF025
	MP32
	MP0
	Study period
	S129-E02
	Some concerns

	EFF026
	CO1
	CO0
	Study measurement
	S036_SHARED_CO0
	Some concerns

	EFF027
	CO2
	CO0
	Study measurement
	S036_SHARED_CO0
	Some concerns

	EFF028
	CO3
	CO0
	Study measurement
	S036_SHARED_CO0
	Some concerns

	EFF029
	O1.5T0.5
	O1.5T0.3
	Study measurement
	S028_ACTIVE_FACTORIAL
	Some concerns

	EFF030
	O3.0T0.5
	O3.0T0.3
	Study measurement
	S028_ACTIVE_FACTORIAL
	Some concerns

	EFF031
	1% biochar
	0% biochar
	48 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF032
	3% biochar
	0% biochar
	48 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF033
	5% biochar
	0% biochar
	48 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF034
	7% biochar
	0% biochar
	48 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF035
	1% biochar
	0% biochar
	24 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF036
	3% biochar
	0% biochar
	24 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF037
	5% biochar
	0% biochar
	24 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF038
	7% biochar
	0% biochar
	24 h
	S027_POOLED_INOCULUM
	Some concerns

	EFF039
	SBO
	CON
	48 h
	S053_E02_FOUR_COW_DONORS
	Some concerns

	EFF040
	ST0.2
	SBO
	48 h
	S053_E02_FOUR_COW_DONORS
	Some concerns

	EFF041
	ST0.4
	SBO
	48 h
	S053_E02_FOUR_COW_DONORS
	Some concerns

	EFF042
	ST0.6
	SBO
	48 h
	S053_E02_FOUR_COW_DONORS
	Some concerns

	EFF043
	ST0.8
	SBO
	48 h
	S053_E02_FOUR_COW_DONORS
	Some concerns

	EFF044
	JLS16.2
	JLS0
	72 h
	S132_E02_FOUR_GOAT_DONORS
	Some concerns

	EFF045
	JLS32.5
	JLS0
	72 h
	S132_E02_FOUR_GOAT_DONORS
	Some concerns

	EFF046
	JLS48.8
	JLS0
	72 h
	S132_E02_FOUR_GOAT_DONORS
	Some concerns

	EFF047
	JLS65
	JLS0
	72 h
	S132_E02_FOUR_GOAT_DONORS
	Some concerns


Table S6B. Numerical inputs and sampling-variance fields for EFF001–EFF047. Historical analysis-set/model-route labels are retained for audit provenance only and do not denote final pooled inference in this revision. For S027, n=5 is the reported vessel count and is not interpreted as five independent biological replicates.
	Effect
	Mean T
	Mean C
	SE T
	SE C
	n
	lnRR
	vi r=.50

	EFF001
	30.3
	31.1
	0.65
	0.65
	4
	-0.02606010666986507
	0.000448661242143388

	EFF002
	30
	31.1
	0.65
	0.65
	4
	-0.03601043752303317
	0.000453427584955123

	EFF003
	28.1
	31.1
	0.65
	0.65
	4
	-0.1014382428454884
	0.0004884383226604456

	EFF004
	50.7
	51.3
	0.854
	0.854
	4
	-0.01176484157958626
	0.0002804468231826457

	EFF005
	49.8
	51.3
	0.854
	0.854
	4
	-0.02967576814611667
	0.0002857270486068345

	EFF006
	47.1
	51.3
	0.854
	0.854
	4
	-0.08541775115435166
	0.0003040440959260317

	EFF007
	4.37
	4.94
	0.34
	0.34
	4
	-0.1226023220923324
	0.005435468150117364

	EFF008
	3.87
	4.94
	0.34
	0.34
	4
	-0.2441108241581407
	0.006408838397157729

	EFF009
	4
	4.94
	0.34
	0.34
	4
	-0.2110709700799406
	0.006111803586356112

	EFF010
	6.8
	8.5
	0.57
	0.57
	4
	-0.2231435513142098
	0.005902162629757785

	EFF011
	5.57
	8.5
	0.57
	0.57
	4
	-0.4226711095570782
	0.0081067263340359

	EFF012
	6.1
	8.5
	0.57
	0.57
	4
	-0.3317773923170052
	0.006962257234493461

	EFF013
	28.3
	37.2
	1.65
	2.2
	4
	-0.2734469566299089
	0.003448778059821791

	EFF014
	28.1
	37.2
	1.15
	2.2
	4
	-0.2805391849394008
	0.002752080151078914

	EFF015
	28.2
	35.6
	1.25
	1.3
	4
	-0.2330236599139169
	0.001679641401371616

	EFF016
	29.9
	35.6
	1.85
	1.3
	4
	-0.1744871574613442
	0.002902333569891653

	EFF017
	26
	27.9
	0.64
	0.64
	4
	-0.07053015080583787
	0.0005674640210673723

	EFF018
	22.7
	27.9
	0.64
	0.64
	4
	-0.2062617643399629
	0.0006743527959387287

	EFF019
	20.9
	27.9
	0.64
	0.64
	4
	-0.2888775298565547
	0.0007614679524981699

	EFF020
	10.3
	10.2
	0.5
	0.5
	4
	0.009756174945364874
	0.002379819112184822

	EFF021
	9.7
	10.2
	0.5
	0.5
	4
	-0.05026183478088831
	0.002533168546365071

	EFF022
	9.4
	10.2
	0.5
	0.5
	4
	-0.08167803101426713
	0.002624830544507989

	EFF023
	22.4
	23.3
	1.45
	1.45
	4
	-0.03939240171066083
	0.004034647072495096

	EFF024
	20.9
	23.3
	1.45
	1.45
	4
	-0.1087042016008897
	0.004368583040214828

	EFF025
	20.1
	23.3
	1.45
	1.45
	4
	-0.1477335455066248
	0.004587515220789479

	EFF026
	16.4
	22.4
	1.28
	1.28
	4
	-0.3117796240308415
	0.009356918258082533

	EFF027
	10.2
	22.4
	1.28
	1.28
	4
	-0.7866732385707688
	0.01901309543425213

	EFF028
	8.58
	22.4
	1.28
	1.28
	4
	-0.9596270453611232
	0.02552121649024746

	EFF029
	19.69
	22.19
	0.56
	0.56
	6
	-0.1195308442934684
	0.001445766605893462

	EFF030
	21.95
	20.44
	0.56
	0.56
	6
	0.07127337418567657
	0.001401498979646463

	EFF031
	30.3
	33.5
	0.616
	0.616
	5
	-0.1003977263156973
	0.0007514309815009343

	EFF032
	30
	33.5
	0.616
	0.616
	5
	-0.1103480571688653
	0.0007597385173634315

	EFF033
	29.4
	33.5
	0.616
	0.616
	5
	-0.1305507644863849
	0.0007771230071593499

	EFF034
	28.3
	33.5
	0.616
	0.616
	5
	-0.1686836341818287
	0.0008119136449784043

	EFF035
	22.4
	25.1
	0.367
	0.367
	5
	-0.1138068872767442
	0.0004822217854547842

	EFF036
	20.3
	25.1
	0.367
	0.367
	5
	-0.2122469600899966
	0.0005406323206799474

	EFF037
	19.2
	25.1
	0.367
	0.367
	5
	-0.2679575671040025
	0.0005791559660280552

	EFF038
	19.6
	25.1
	0.367
	0.367
	5
	-0.2473382799012667
	0.0005643951881385618

	EFF039
	41.8
	46.8
	3.61
	3.61
	4
	-0.1129868633928904
	0.006746945804346737

	EFF040
	41
	41.8
	3.61
	3.61
	4
	-0.0193242728264027
	0.007607052571029642

	EFF041
	38.6
	41.8
	3.61
	3.61
	4
	-0.0796440630599254
	0.008128274673300899

	EFF042
	38.8
	41.8
	3.61
	3.61
	4
	-0.07447609290148292
	0.008079969920657995

	EFF043
	33.7
	41.8
	3.61
	3.61
	4
	-0.2153985021723944
	0.009682311856286588

	EFF044
	133
	136
	11
	11
	4
	-0.02230575751429828
	0.006692846398784378

	EFF045
	138
	136
	11
	11
	4
	0.01459879942115263
	0.006448518146648556

	EFF046
	100
	136
	11
	11
	4
	-0.3074846997479606
	0.009744896193771625

	EFF047
	98.7
	136
	11
	11
	4
	-0.3205699392966161
	0.009948553811941875


Continued table panel 2 of 2
	Effect
	vi r=.25
	vi r=.75
	Analysis set
	Historical model-route label (audit only)

	EFF001
	0.0006728396085330816
	0.0002244828757536944
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF002
	0.0006798477350087135
	0.0002270074349015324
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF003
	0.0007301680202265564
	0.0002467086250943346
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF004
	0.0004206508287037902
	0.0001402428176615012
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF005
	0.0004284648614566744
	0.0001429892357569945
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF006
	0.0004549643311685376
	0.0001531238606835258
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF007
	0.008112906332794618
	0.002758029967440113
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF008
	0.009432198825658917
	0.003385477968656542
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF009
	0.00903690480093101
	0.003186702371781213
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF010
	0.008712716262975777
	0.003091608996539793
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF011
	0.01153792287010095
	0.004675529797970847
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF012
	0.01009533341578565
	0.003829181053201272
	PRIMARY_CANDIDATE_DEPENDENCE_MODEL
	MULTILEVEL_OR_RVE_WITHIN_STUDY_CORRELATED_CONTRASTS

	EFF013
	0.005172817726982398
	0.001724738392661185
	PRIMARY_CANDIDATE_REPEATED
	MULTILEVEL_OR_RVE_REPEATED_PERIOD_STUDY_FAMILY

	EFF014
	0.003962235892861335
	0.001541924409296493
	SECONDARY_SENSITIVITY
	MULTILEVEL_OR_RVE_REPEATED_PERIOD_STUDY_FAMILY

	EFF015
	0.002488968837820736
	0.0008703139649224971
	PRIMARY_CANDIDATE_REPEATED
	MULTILEVEL_OR_RVE_REPEATED_PERIOD_STUDY_FAMILY

	EFF016
	0.004032035572822772
	0.001772631566960534
	SECONDARY_SENSITIVITY
	MULTILEVEL_OR_RVE_REPEATED_PERIOD_STUDY_FAMILY

	EFF017
	0.0008497910130717836
	0.000285137029062961
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF018
	0.0009977229189393761
	0.0003509826729380814
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF019
	0.001112688133939064
	0.0004102477710572754
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF020
	0.003569615419057086
	0.001190022805312559
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF021
	0.003796560501085104
	0.001269776591645039
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF022
	0.003928543519059512
	0.001321117569956466
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF023
	0.006048844650667995
	0.002020449494322195
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF024
	0.006527340253184825
	0.002209825827244829
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF025
	0.00683219311885281
	0.002342837322726148
	PRIMARY_CANDIDATE_MULTILEVEL_RVE
	MULTILEVEL_RVE_REQUIRED_SAME_ANIMALS_MULTI_EXPERIMENT

	EFF026
	0.009356918258082533
	0.009356918258082533
	PRIMARY_IN_VIVO_CH4_DMI
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF027
	0.01901309543425213
	0.01901309543425213
	PRIMARY_IN_VIVO_CH4_DMI
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF028
	0.02552121649024746
	0.02552121649024746
	PRIMARY_IN_VIVO_CH4_DMI
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF029
	0.001445766605893462
	0.001445766605893462
	SECONDARY_FACTORIAL_TANNIN_SIMPLE_EFFECT
	NO_POOLED_MODEL_SINGLE_STUDY_SECONDARY

	EFF030
	0.001401498979646463
	0.001401498979646463
	SECONDARY_FACTORIAL_TANNIN_SIMPLE_EFFECT
	NO_POOLED_MODEL_SINGLE_STUDY_SECONDARY

	EFF031
	0.0007514309815009343
	0.0007514309815009343
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF032
	0.0007597385173634315
	0.0007597385173634315
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF033
	0.0007771230071593499
	0.0007771230071593499
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF034
	0.0008119136449784043
	0.0008119136449784043
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF035
	0.0004822217854547842
	0.0004822217854547842
	IN_VITRO_TIMEPOINT_SENSITIVITY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF036
	0.0005406323206799474
	0.0005406323206799474
	IN_VITRO_TIMEPOINT_SENSITIVITY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF037
	0.0005791559660280552
	0.0005791559660280552
	IN_VITRO_TIMEPOINT_SENSITIVITY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF038
	0.0005643951881385618
	0.0005643951881385618
	IN_VITRO_TIMEPOINT_SENSITIVITY
	RMA_MV_EXACT_SHARED_CONTROL_V + CR2_CLUSTER

	EFF039
	0.01007785101025194
	0.003416040598441531
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF040
	0.01140915900118485
	0.00380494614087443
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF041
	0.01216678150325851
	0.004089767843343292
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF042
	0.01209765970510036
	0.004062280136215634
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF043
	0.01430801997605999
	0.005056603736513187
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF044
	0.01003760535499844
	0.003348087442570315
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF045
	0.009672090184159213
	0.003224946109137899
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF046
	0.01419342560553633
	0.005296366782006918
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER

	EFF047
	0.01445567580967714
	0.00544143181420661
	IN_VITRO_PRIMARY_EXPLORATORY
	RMA_MV_ASSUMED_R_ARM_COVARIANCE_V + CR2_CLUSTER


Quantitative readiness and dependence
Table S7. Mean–variance–n–unit–dependence verification and final disposition for the 11 experiments with quantitative effect reconstruction
	Experiment
	Model
	Final role
	Mean
	Variance
	n
	Experimental unit
	Dependence unit

	S014-E02
	In vivo
	In vivo effect reconstruction; descriptive after dependence re-audit
	PASS
	PASS
	4
	Animal
	S014

	S027-E01
	In vitro
	In vitro within-batch effect reconstruction; descriptive only
	PASS
	TECHNICAL_ONLY
	1 biological inoculum batch; 5 technical vessels/treatment/time
	Pooled-inoculum batch (vessels are technical replicates)
	S027_POOLED_INOCULUM

	S028-E01
	In vivo
	Secondary factorial simple effects; descriptive
	PASS
	PASS
	6
	Animal
	S028_ACTIVE_FACTORIAL

	S036-E01
	In vivo
	In vivo effect reconstruction; descriptive
	PASS
	PASS
	4
	Animal
	S036_SHARED_CO0

	S053-E02
	In vitro
	In vitro donor-based effect reconstruction; descriptive study-wise
	PASS
	PASS
	4
	Donor cow (separate inoculum; vessel observations)
	S053_E02_FOUR_COW_DONORS

	S059-E01
	In vivo
	In vivo effect reconstruction; descriptive after dependence re-audit
	PASS
	PASS
	4
	Animal
	S059_STUDY_FAMILY

	S059-E02
	In vivo
	In vivo effect reconstruction; descriptive after dependence re-audit
	PASS
	PASS
	4
	Animal
	S059_STUDY_FAMILY

	S128-E01
	In vivo
	In vivo effect reconstruction; descriptive after dependence re-audit
	PASS
	PASS
	4
	Animal
	S128

	S129-E01
	In vivo
	In vivo effect reconstruction; descriptive after dependence re-audit
	PASS
	PASS
	4
	Animal
	S129-E01

	S129-E02
	In vivo
	In vivo effect reconstruction; descriptive after dependence re-audit
	PASS
	PASS
	4
	Animal
	S129-E02

	S132-E02
	In vitro
	In vitro donor-based effect reconstruction; descriptive study-wise
	PASS
	PASS
	4
	Donor goat (separate inoculum; vessel observations)
	S132_E02_FOUR_GOAT_DONORS


Continued table panel 2 of 2
	Experiment
	Dependence treatment
	Final decision

	S014-E02
	Repeated-animal/Latin-square dependence; complete off-diagonal covariance not recoverable from reported data.
	FINAL_DESCRIPTIVE

	S027-E01
	One pooled inoculum/batch; vessels are technical replicates. No inferential biological weighting.
	FINAL_DESCRIPTIVE_ONLY

	S028-E01
	Parallel factorial cells; simple effects only
	FINAL_SIMPLE_EFFECTS_ONLY

	S036-E01
	Exact shared-control covariance is reconstructable within this cluster; retained as descriptive effect records in final V12.
	FINAL_DESCRIPTIVE

	S053-E02
	Donor-paired structure; correlation unreported. Historical assumed-r analyses are audit only; final V12 is descriptive.
	FINAL_DESCRIPTIVE

	S059-E01
	Repeated-animal/Latin-square dependence; complete off-diagonal covariance not recoverable from reported data.
	FINAL_DESCRIPTIVE

	S059-E02
	Repeated-animal/Latin-square dependence; complete off-diagonal covariance not recoverable from reported data.
	FINAL_DESCRIPTIVE

	S128-E01
	Repeated-animal/Latin-square dependence; complete off-diagonal covariance not recoverable from reported data.
	FINAL_DESCRIPTIVE

	S129-E01
	Repeated-animal/Latin-square dependence; complete off-diagonal covariance not recoverable from reported data.
	FINAL_DESCRIPTIVE

	S129-E02
	Repeated-animal/Latin-square dependence; complete off-diagonal covariance not recoverable from reported data.
	FINAL_DESCRIPTIVE

	S132-E02
	Donor-paired structure; correlation unreported. Historical assumed-r analyses are audit only; final V12 is descriptive.
	FINAL_DESCRIPTIVE


Table S8A. Dependence decision log defined before final EFFECT_ID issuance/final model fitting, with later revision status shown explicitly
	Plan
	Dependence units
	Experiments
	Primary effects
	Secondary effects
	Methane class
	Within-unit dependence
	Cross-effect dependence

	DP01
	S014
	S014-E02
	6
	0
	DIRECT_MEASURED_CH4
	Same 4 cattle receive all 4 treatments
	Three contrasts/outcome share CFO0 and same animals

	DP02
	S128
	S128-E01
	6
	0
	DIRECT_MEASURED_CH4
	Same 4 sheep receive all 4 diets
	Three contrasts/outcome share PA and same animals

	DP03
	S016_STUDY_FAMILY
	S016-E03; S016-E04
	16
	0
	MODELLED_CH4_MILLS_2003
	4×4 Latin square within each age-stratum experiment
	Multiple matched factorial contrasts, two outcomes, two companion experiments in one study family

	DP04
	S059_STUDY_FAMILY
	S059-E01; S059-E02
	2
	2
	DIRECT_MEASURED_CH4
	Same cattle measured across control and CNSL periods within run
	Run 1 and Run 2 are linked; repeated-period effects share animals/study context

	DP05
	S129-E01; S129-E02
	S129-E01; S129-E02
	9
	0
	DIRECT_MEASURED_CH4
	4×4 Latin square within each experiment
	Repeated animals/reference within each Latin square. Cross-experiment animal identity is unreported; no shared-animal or independence assumption is applied.

	DP06
	S036_SHARED_CO0
	S036-E01
	3
	0
	DIRECT_MEASURED_CH4
	Parallel independent goats
	Three lnRRs share CO0

	DP07
	S028_ACTIVE_FACTORIAL
	S028-E01
	0
	2
	MODEL_ESTIMATED_CH4_ERUCTED_GAS_RATIO
	Distinct animals in RCBD cells
	Four candidate contrasts reuse the same 2×2 cells

	DP08
	S027_POOLED_INOCULUM
	S027-E01
	4
	4
	DIRECT_MEASURED_CH4
	Independent vessels; pooled inoculum
	Shared zero within 24 h and 48 h; common pooled batch across time

	DP09
	S053_E02_FOUR_COW_DONORS
	S053-E02
	5
	0
	DIRECT_MEASURED_CH4
	Same four donor inocula across diets
	SBO shared for four GSTE effects; CON for SBO effect

	DP10
	S132_E02_FOUR_GOAT_DONORS
	S132-E02
	4
	0
	DIRECT_MEASURED_CH4
	Same four donor inocula across diets
	Four lnRRs share JLS0 and donors


Continued table panel 2 of 2
	Plan
	Selection rule
	Model requirement
	Status

	DP01
	CFO1/CFO2/CFO3 vs CFO0; retain multiple contrasts only with multilevel/RVE or a one-contrast rule defined before final EFFECT_ID issuance
	MULTILEVEL_OR_RVE_IF_MULTIPLE_EFFECTS
	FINAL_EFFECTS_ISSUED

	DP02
	PPS40/OTS40/PSS40 vs PA; retain multiple contrasts only with multilevel/RVE or a one-contrast rule defined before final EFFECT_ID issuance
	MULTILEVEL_OR_RVE_IF_MULTIPLE_EFFECTS
	FINAL_EFFECTS_ISSUED

	DP03
	Only matched factorial contrasts: oil within energy source; cassava vs maize within oil stratum. Analyze by Effect_Family and cluster under S016.
	MULTILEVEL_OR_RVE_IF_MULTIPLE_EFFECTS + SEPARATE_MODELLED_CH4_SYNTHESIS
	POINT_ONLY_NOT_META_READY_HUMAN_ACCEPTED

	DP04
	Primary: Period 4 vs Period 1 in each run. Secondary: Period 3 vs Period 1.
	MULTILEVEL_OR_RVE_IF_BOTH_RUNS_OR_SECONDARY_EFFECTS_RETAINED
	FINAL_EFFECTS_ISSUED

	DP05
	Historical rule superseded in V14: each experiment has its own MP0 and within-experiment dependence; animal identity across E01/E02 is unreported. Neither shared animals nor independent cohorts are assumed.
	Descriptive only; no cross-experiment cluster assigned
	HISTORICAL_RULE_SUPERSEDED_IN_V14

	DP06
	Retain all doses only with shared-control covariance/multilevel model; otherwise lock one dose
	SHARED_CONTROL_COVARIANCE_OR_ONE_CONTRAST
	FINAL_EFFECTS_ISSUED

	DP07
	Secondary only; choose oil-within-tannin or tannin-within-oil estimand family
	ESTIMAND_SELECTION_OR_MULTIVARIATE_FACTORIAL_MODEL
	TANNIN_ESTIMAND_FAMILY_LOCKED

	DP08
	Lock one primary timepoint family; retain the other as sensitivity
	SHARED_CONTROL_COVARIANCE + TIMEPOINT_SELECTION
	48H_PRIMARY_24H_SENSITIVITY_LOCKED

	DP09
	Use paired donor variance with assumed-r sensitivity; cluster all five effects
	ASSUMED_R_PAIRED + MULTILEVEL_OR_RVE
	FINAL_EFFECTS_ISSUED_ASSUMED_R

	DP10
	Use paired donor variance with assumed-r sensitivity; lnRR only for absolute mL
	ASSUMED_R_PAIRED + MULTILEVEL_OR_RVE
	FINAL_EFFECTS_ISSUED_ASSUMED_R_LNRR_ONLY


Table S8B. Covariance-information audit after final dependence re-audit. Missing blocks are shown explicitly and were not treated as identified covariance matrices.
	Group
	Effects
	Arms
	Arm correlation
	Minimum eigenvalue
	Historical exploratory model / final V12 status

	S036_SHARED_CO0||CH4 per DMI||Study measurement
	3
	4
	0
	0.008064512304348534
	In vivo expanded; r=.50

	S027_POOLED_INOCULUM||CH4 production||48 h
	4
	5
	0
	0.0004169066299801525
	In vitro primary; r=.50

	S053_E02_FOUR_COW_DONORS||CH4 production||48 h
	5
	6
	0.5
	0.003308555929025424
	In vitro primary; r=.50

	S132_E02_FOUR_GOAT_DONORS||CH4 production||72 h
	4
	5
	0.5
	0.003296864969823489
	In vitro primary; r=.50

	S027_POOLED_INOCULUM||CH4 production||24 h
	4
	5
	0
	0.0002859261726970496
	In vitro 24-h sensitivity; r=.50

	S053_E02_FOUR_COW_DONORS||CH4 production||48 h
	5
	6
	0.5
	0.003308555929025424
	In vitro 24-h sensitivity; r=.50

	S132_E02_FOUR_GOAT_DONORS||CH4 production||72 h
	4
	5
	0.5
	0.003296864969823489
	In vitro 24-h sensitivity; r=.50

	S014 repeated animals
	EFF001–EFF003
	4 animals
	NR
	NR
	No final pooled V block; descriptive only

	S128 repeated animals
	EFF010–EFF012
	4 animals
	NR
	NR
	No final pooled V block; descriptive only

	S059 repeated periods/runs
	EFF013; EFF015
	same 4 cattle
	NR
	NR
	No final pooled V block; descriptive only

	S129-E01 and S129-E02
	EFF017–EFF019; EFF023–EFF025
	4 goats per experiment; cross-experiment identity unconfirmed
	NR
	NR
	Archived grouping superseded; cross-experiment identity unreported. No final pooled V block; descriptive only.


Final quantitative disposition after dependence re-audit
Table S9. Final quantitative evidence disposition after dependence re-audit
	Evidence unit
	Design / biological unit
	Effect records
	Dependence status
	Final synthesis role
	Key interpretation

	S014
	4×4 Latin square; 4 animals
	3
	Within-animal covariance not reported
	Descriptive
	RR 0.904–0.974

	S128
	4×4 Latin square; 4 animals
	3
	Within-animal covariance not reported
	Descriptive
	RR 0.655–0.800

	S059 study family
	Repeated periods/runs; same 4 cattle
	2
	Cross-period/run covariance not reported
	Descriptive
	RR 0.761–0.792

	S129
	Two four-goat Latin squares; cross-experiment identity unconfirmed
	6
	Within-experiment dependence; cross-experiment animal identity unreported
	Descriptive
	RR 0.749–0.961

	S036
	Parallel 4-arm trial; 16 goats total (n=4/arm)
	3
	Shared-control covariance reconstructable; one experiment/cluster
	Descriptive
	RR 0.383–0.732; one independent cluster

	S027
	One pooled inoculum/batch; 5 incubation vessels per treatment/time
	4 at 48 h + 4 at 24 h
	Vessels are technical within-batch replication, not biological n=5
	Within-batch descriptive
	48 h RR 0.845–0.904; 24 h RR 0.765–0.892

	S053
	Four independent cow donors; donor-specific inocula
	5
	Donor correlation unreported
	Descriptive donor cluster
	RR 0.806–0.981

	S132
	Four independent goat donors; donor-specific inocula
	4
	Donor correlation unreported
	Descriptive donor cluster
	RR 0.726–1.015

	S028
	Factorial active comparator; no zero-treatment arm
	2
	No general untreated comparator
	Simple effects only
	RR 0.887 and 1.074


Table S10. Withdrawn exploratory output: Assumed-correlation sensitivity analyses
	Status
	Explanation

	WITHDRAWN FROM FINAL INFERENCE
	Not used in final inference; retained only in the internal audit archive.


Table S11. Withdrawn exploratory output: Leave-one-dependence-cluster-out analyses
	Status
	Explanation

	WITHDRAWN FROM FINAL INFERENCE
	Not used in final inference; retained only in the internal audit archive.


Table S12. Withdrawn exploratory output: Legacy versus expanded in vivo model comparison
	Status
	Explanation

	WITHDRAWN FROM FINAL INFERENCE
	Not used in final inference; retained only in the internal audit archive.


Supplementary forest plots
[image: ]
Figure S1. Descriptive in vitro methane effect landscape after the dependence re-audit. Point estimates are shown without a pooled diamond or pooled confidence interval. S027 vessels arose from one pooled inoculum/batch and are therefore shown as within-batch technical replicates; S053 and S132 retain donor-based clusters.
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Figure S2. Descriptive S028 tannin-within-oil methane-yield and product-intensity comparisons. Ratios compare 0.5% with 0.3% tannin at fixed oil levels. Points have no confidence interval and are not a formal interaction test. Product intensity comes from source-reported L CH4/kg live-weight-gain means. The two intensity records are separate from EFF001–EFF047.
PRISMA 2020 checklist
The table below maps PRISMA 2020 reporting items to this manuscript and supplement. Exact main-search strategies, final settings and query-to-record execution history remain partly undocumented. Supplementary Methods S1 and Table S28 distinguish recovered browser evidence from retrospective author reporting. The checklist records these limitations rather than treating missing historical information as supplied.
Appendix S1. PRISMA 2020 checklist and manuscript location
	Item
	Paraphrased requirement
	Location
	Status

	1
	Title
	Main title
	Complete

	2
	Abstract includes the review question, evidence base, principal estimates, limitations and interpretation
	Abstract
	Reported; no prospective registration; observed Date Added dates documented, query-date mapping unresolved

	3
	Rationale
	Introduction, paragraphs 1–5
	Complete

	4
	Objectives
	Introduction, final paragraph
	Complete

	5
	Eligibility criteria
	Methods—Eligibility criteria
	Complete

	6
	Information sources and last search date
	Methods; Supplementary Methods S1
	Partially documented: Supplementary Methods S1 and Table S28 separate retrospective author information from recovered browser evidence. Complete main-query strings/settings and execution-to-record mapping remain unavailable.

	7
	Full search strategies
	Supplementary Methods S1 and Table S1
	Partially documented: Supplementary Methods S1 and Table S28 separate retrospective author information from recovered browser evidence. Complete main-query strings/settings and execution-to-record mapping remain unavailable.

	8
	Selection process
	Methods—Record management and study selection
	Reported: two independent screeners; discussion and consensus

	9
	Data collection process
	Methods—Data extraction; Supplementary Methods S1
	Reported: Vo Hoang Nam Phuong was sole extractor; no duplicate extraction

	10a
	Outcome definitions
	Methods—Outcome hierarchy
	Complete

	10b
	Other variables and assumptions
	Methods—Data extraction; Table S3
	Complete

	11
	Risk-of-bias assessment
	Methods—Risk-of-bias assessment; Tables S5/S23
	Reported: Ho Thieu Khoi was sole assessor; joint discussion of disagreements

	12
	Effect measures
	Methods—Effect-size calculation
	Complete

	13a
	Eligibility for each synthesis
	Methods—Outcome hierarchy
	Complete

	13b
	Data preparation
	Methods—Mean–variance–n–unit–dependence
	Complete

	13c
	Tabulation and display methods
	Tables 1–3; Figures 1–6; Supplementary Figures S1–S7
	Reported; V13.1 figure corrections executed and reviewed on 4 October 2026

	13d
	Synthesis model and statistical methods
	Methods—Final quantitative synthesis rule
	Complete — effect reconstruction retained; final national pooled inference withdrawn after dependence re-audit

	13e
	Methods to explore heterogeneity
	Methods—Dependence re-audit
	Not applicable to a final pooled heterogeneity model; dependence limitations are reported descriptively

	13f
	Sensitivity analyses
	Methods; S20 comparator coverage; S24 conversion direction check
	Reported descriptive sensitivity checks; S10–S12 remain historical audit only

	14
	Assessment of reporting bias
	Methods—Not performed because too few clusters
	Complete—not estimable

	15
	Certainty assessment
	Methods—Certainty of evidence; Table S25
	Reported retrospective GRADE-adapted comparison-level profiles; retained from the submitted V13 assessment

	16a
	Study selection results
	Results; Figure 1
	Complete

	16b
	Excluded reports and reasons
	Supplementary Table S2
	Complete

	17
	Study characteristics
	Table 1; Supplementary Tables S3 and S15
	Complete

	18
	Risk-of-bias results
	Results; Supplementary Table S5
	Complete

	19
	Results of individual studies
	Figures 3, S1–S2; Tables S6 and S15
	Complete

	20a
	Studies contributing to each synthesis
	Results; Tables 2, S6 and S9
	Complete

	20b
	Statistical synthesis results
	Results; Table 2; Table S9
	Complete — descriptive RR ranges/final disposition; no pooled national estimate

	20c
	Heterogeneity investigations
	Results; dependence-readiness audit
	Not applicable after withdrawal of final pooled heterogeneity inference

	20d
	Sensitivity results
	Table S20; Table S24; descriptive output CSVs
	Reported comparator coverage and conversion direction checks; no pooled sensitivity inference

	21
	Reporting-bias results
	Not estimable because too few clusters
	Complete—not estimable

	22
	Certainty results
	Methods—Certainty; Discussion; Table S25
	Very low comparison-level certainty; S027 not rated as biologically replicated efficacy

	23a
	General interpretation
	Discussion—Principal findings
	Complete

	23b
	Limitations of included evidence
	Discussion—Risk of bias and measurement
	Complete

	23c
	Limitations of review processes
	Discussion—Strengths and limitations
	Complete

	23d
	Implications
	Discussion—Research priorities; Supplementary Table S19
	Complete

	24a
	Registration information
	Methods—Review design
	Not prospectively registered

	24b
	Protocol access
	Methods—Review design; versioned audit package
	No registered protocol; any separate internal protocol/access remains author confirmation

	24c
	Protocol amendments
	Methods—Review design; Dependence re-audit; code archive
	Data lock 12 August 2026; later pooling-to-descriptive change documented; actual amendment date not yet confirmed

	25
	Support and funder role
	Funding declaration
	No specific funding reported in the submitted manuscript.

	26
	Competing interests
	Conflict-of-interest declaration
	No conflict of interest reported in the submitted manuscript.

	27
	Availability of data, code and materials
	Declarations; reproducibility package
	Reported; locked data, code, checked V13.1 outputs and run evidence supplied as accompanying Supplementary Data and R Code


Reproducibility files
Appendix S2. The archived R script used for the earlier exploratory pooled analyses is retained as Reference_V12/Appendix_S2_run_methane_meta_expanded.R for reproducibility of the audit trail. Those pooled outputs are not retained as final inferential results in this revision after the dependence re-audit.
Appendix S3. The author-supplied V13.1 run log and session information record execution on 4 October 2026 at 15:31:31 Asia/Saigon using R 4.4.3 under Windows 11. The V14 audit checked all 47 locked response ratios against treatment/comparator means and reconciled the 17 primary records with the supplementary workbook. The numerical evidence set is unchanged. Figures S1–S3 retain the descriptive V13.1 exports. Revised main Figures 3 and 4 clarify cluster labels and descriptive interpretation; their presentation changes do not add a pooled model or inferential result. The historical logs document the original run, not a new execution of the complete R workflow.
Appendix S4. The archived supplementary workbook is retained as Reference_V12/Supplementary_Tables_V12_AAVS.xlsx. Current extracted-data and figure-input CSV tables accompany Supplementary Data and R Code.
Included-report reference audit
Table S13. Reference crosswalk for the 24 included reports. REPORT_IDs preserve the locked evidence lineage. R011 was originally extracted from the Research Square preprint posted 8 November 2021 (DOI 10.21203/rs.3.rs-967865/v1). On 16 October 2026, its publisher-formatted journal PDF was checked against that preprint: numerical entries in Tables 1–5 and the reported design matched. The journal supplement is an ethics approval certificate, not additional outcome data. The crosswalk retains the final issue citation (2024); the journal version appeared online in 2022. Source locations and comparison details are in Data/R011_Version_Comparison_V14.json.
	No.
	Report
	Reference entry (source-audit text)

	14
	R011
	Dinh Van Dung, Le Duc Thao, Le Duc Ngoan, Le Dinh Phung and Hynek Roubík (2024a). Effects of biochar produced from tropical rice straw, corncob, and bamboo tree at different processing temperatures on in vitro rumen fermentation and methane production. Biomass Convers. Biorefin. 14, 2577–2584. https://doi.org/10.1007/s13399-022-02592-0

	15
	R013
	Chu Manh Thang et al. Methane yield and beef cattle productivity arising from the principal diets feed in the dry and rainy season of Vietnam. J. Anim. Sci. Technol. (Vietnam) 153, 34–42; https://doi.org/10.70408/nias.i153-y2025-686 (2025).

	16
	R014
	Nguyen Van Thu and Nguyen Thi Kim Dong (2021). A study of in vitro and in vivo greenhouse gas emissions, digestion, rumen environment and nitrogen retention of growing crossbred cattle supplemented by Catfish oil. Livest. Res. Rural Dev. 33, Article 68. https://www.lrrd.org/lrrd33/5/3368nvthu.html

	17
	R016
	Nguyen Binh Truong and Tran Trung Tuan (2026). Charolais crossbred cattle: The difference in energy sources and ages on nutrient digestibility and methane emission. Asian J. Agric. Biol. 2026, e2025249. https://doi.org/10.35495/ajab.2025.249

	18
	R020
	Nguyen Binh Truong & Tran Trung Tuan Effect of energy sources and tra fish oil in the diet on nutrient digestibility and methane emissions of fattening beef cattle. J. Anim. Health Prod. 13, 721–728; https://doi.org/10.17582/journal.jahp/2025/13.3.721.728 (2025).

	19
	R023
	D. Mo & Nguyen Van Thu Manipulating concentrate level in the diet of tropical cattle to improve fiber utilization and mitigate greenhouse gas emissions. J. Indones. Trop. Anim. Agric. 50, 246–256; https://doi.org/10.14710/jitaa.50.4.246-256 (2025).

	20
	R026
	Hai Thanh Nguyen et al. Common agricultural byproducts with high potential as beef cattle feed associated with methane emissions in some districts of Lam Dong Province, Vietnam. Adv. Anim. Vet. Sci. 13, 2147–2159; https://doi.org/10.17582/journal.aavs/2025/13.10.2147.2159 (2025).

	21
	R027
	Dinh Van Dung, Le Dinh Phung, Le Duc Ngoan and Hynek Roubík (2024b). Effects of levels of tropical rice husk-derived biochar in diet-based high rice straw on in vitro methane production and rumen fermentation. Biomass Convers. Biorefin. 14, 27225–27231. https://doi.org/10.1007/s13399-022-03431-y

	22
	R028
	Chu Manh Thang & Tran Hiep Combined effects of cottonseed oil and tannin from tea by-products (Camellia sinensis) supplementation on nutrient digestibility, performance and enteric methane production of fattening cattle. Adv. Anim. Vet. Sci. 8, 633–638; https://doi.org/10.17582/journal.aavs/2020/8.6.633.638 (2020).

	23
	R029
	Tran Trung Tuan & Nguyen Binh Truong Effect of Tra catfish oil and starch sources on nutrient digestibility and methane emission of Charolais crossbred cattle at 17-20 months of age. Livest. Res. Rural Dev. 37, Article 44 (2025).

	24
	R032
	Nguyen Thanh Duy & Duong Nguyen Khang Effect of coconut (Cocos nucifera) meal on growth and rumen methane production of Sindhi cattle fed cassava (Manihot esculenta, Crantz) pulp and Elephant grass (Pennisetum pupureum). Livest. Res. Rural Dev. 28, Article 197 (2016).

	25
	R033
	Le Thi Thuy Hang, T R Preston, Nguyen Xuan Ba and Dinh Van Dung (2019). Effect of biochar on growth and methane emissions of goats fed fresh cassava foliage. Livest. Res. Rural Dev. 31, Article 67. https://www.lrrd.org/lrrd31/5/thuyhang31067.html

	26
	R035
	Sofie Winding Methane emission from nitrate-treated tannin rich feed for cattle in Vietnam. Swedish University of Agricultural Sciences bachelor thesis (2014).

	27
	R036
	Nguyen Thi Kim Dong and Nguyen Van Thu (2018). Dietary supplementation of coconut oil markedly suppressed enteric methane production without compromising growth performance in Bach Thao goats. Proc. 4th Int. Asian-Australasian Dairy Goat Conf., 392–399.

	28
	R037
	Truong Thanh Trung, Meicai Xu, Tran Long Hai & Nguyen Van Thu Effects of different water-soluble nitrogen in diets on in vitro digestibility and gas production. J. Appl. Anim. Res. 54, 2630927; https://doi.org/10.1080/09712119.2026.2630927 (2026).

	29
	R041
	Le Thi Ngoc Huyen, Ho Quang Do, T. R. Preston & R. A. Leng Nitrate as fermentable nitrogen supplement to reduce rumen methane production. Livest. Res. Rural Dev. 22, Article 146 (2010).

	30
	R045
	Sangkhom Inthapanya Mitigation of methane production from ruminants; effect of nitrate and urea on methane production in an in vitro system and on growth performance and methane emissions in growing cattle. Can Tho University MSc thesis (2012).

	31
	R053
	Lam Phuoc Thanh, Pham Truong Thoai Kha, Juan J. Loor & Tran Thi Thuy Hang Grape seed tannin extract and polyunsaturated fatty acids affect in vitro ruminal fermentation and methane production. J. Anim. Sci. 100, skac039; https://doi.org/10.1093/jas/skac039 (2022).

	32
	R059
	Maeda, K et al. (2021). Network analysis and functional estimation of the microbiome reveal the effects of cashew nut shell liquid feeding on methanogen behaviour in the rumen. Microb. Biotechnol. 14, 277–290. https://doi.org/10.1111/1751-7915.13702

	33
	R125
	Ho Thieu Khoi, Vo Quang Minh & Ho Quang Do Lauric acid mitigates heat stress-induced methane emissions and fermentation inefficiency by modulating microbial populations in the rumen of Bach Thao Goat. J. Ecol. Eng. 26, 49–59; https://doi.org/10.12911/22998993/204766 (2025).

	34
	R128
	Nguyen Van Thu (2020). In vivo greenhouse gases emissions, nutrient intake, digestibility and rumen parameters of growing sheep affected by dietary silage sources. J. Anim. Sci. Technol. (Vietnam) 108, 63–72.

	35
	R129
	Nguyen Thi Thu Hong, Nguyen Thi Ngoc Trang & Duong Nguyen Khang Effect of Mimosa pigra on methane emissions from growing goats. Livest. Res. Rural Dev. 33, Article 54 (2021).

	36
	R130
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Additional evidence-completeness figures
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Figure S3. Experiment-level risk-of-bias traffic-light plot for all 33 experiments. Not-applicable judgments are retained in grey. Experiment-level quantitative roles are listed in Table S15; this exported plot does not mark quantitative experiments with stars.
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Figure S4. Evidence-gap matrix by intervention group. Direct, modelled and contextual evidence are mutually exclusive; effect-reconstructed is an overlapping designation and does not imply eligibility for pooled inference.
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Figure S5. Publication timeline of included experiments, stratified by model. Diamonds show the number of experiments with quantitative effect reconstruction in each publication year; this designation does not imply final pooled eligibility.
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Figure S6. Locked report–study-family–experiment–effect hierarchy. The 47 EFFECT_IDs comprise 17 primary in vivo yield records, 13 selected in vitro main-timepoint records, two S028 yield contrasts and 15 other outcome/alternative/audit records. Four additional S027 24-h records are in the last category, giving 17 in vitro dose/time records in total. Records are not independent experiments or eligible pooled contributions.
Additional evidence-completeness tables
Table S14. Evidence-gap matrix across intervention groups
	Intervention group
	Experiments
	Direct methane
	Modelled methane
	Contextual / no assay
	Effect-reconstructed

	Lipid / oil ± tannin
	16
	10
	3
	3
	6

	Diet / forage / byproduct
	8
	6
	1
	1
	2

	Nitrate / NPN
	4
	3
	0
	1
	0

	Biochar
	3
	3
	0
	0
	1

	Tannin-rich forage
	2
	2
	0
	0
	2


Table S15. Quantitative disposition and formal MVNUD verification status of all 33 experiments
Clarification for Table S15: verification status is a workflow outcome and does not prove that source means, variances or sample sizes were absent. Table S27 identifies seven non-released methane-assay experiments with recorded numerical or design barriers and six with incomplete verification/release despite candidate rows passing earlier preliminary checks. The quantitative subset may therefore be affected by selective availability and incomplete verification.
	Experiment
	Model
	Methane evidence
	Experimental unit
	Locked EFFECT_IDs
	MVNUD verification
	Effect reconstructed
	Dependence note
	Decision / reason

	S011-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Factorial marginal means; no single universal control
	Extracted values were biomass/temperature marginal means rather than treatment-cell means; pairwise arm effects were not released. See Table S27.

	S013-E01
	In vivo
	Direct methane measurement
	Individual cattle; repeated seasonal/diet observations within study
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Repeated seasonal context within one study
	Methane means in Table 5 had no usable SEM, SE or SD in the locked extraction. See Table S27.

	S014-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	CFO0 is shared zero-dose reference for graded CFO arms
	The earlier workflow marked candidate rows READY at AI QC, but source-level human verification and effect release were not completed; this is not evidence that usable numerical data were absent. See Table S27.

	S014-E02
	In vivo
	Direct methane measurement
	Individual cattle in 4×4 Latin square
	6
	Formally verified
	Yes
	CFO0 is zero-dose reference; Latin-square repeated design
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S016-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	No single comparator across both factors; matched factorial contrasts required
	Treatment-cell methane means in Table 6 had no usable dispersion in the locked extraction. See Table S27.

	S016-E02
	In vivo
	Modelled / estimated methane
	Cattle within age-stratum project
	0
	Not formally verified in final effect-reconstruction pathway
	No
	S016 umbrella project; companion strata reported separately; extracted methane is age marginal mean
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S016-E03
	In vivo
	Modelled / estimated methane
	Individual cattle in 4×4 Latin-square companion experiment
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Companion detail of S016 umbrella 17–20-month stratum; do not double-count R016 and R029
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S016-E04
	In vivo
	Modelled / estimated methane
	Individual cattle in 4×4 Latin-square companion experiment
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Companion detail of S016 umbrella 21–24-month stratum; do not double-count R016 and R020
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S023-E01
	In vivo
	Modelled / estimated methane
	Individual cattle within farm/block
	0
	Not formally verified in final effect-reconstruction pathway
	No
	No separate untreated arm; graded dose-response
	Retained in the map but kept outside the directly measured methane effect pathway. See Table S27.

	S026-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	No formal randomized zero-dose control
	Candidate SD-based methane rows were marked READY at AI QC but had no completed human verification/effect release; feed-ingredient comparator choice also needs an explicit estimand. See Table S27.

	S027-E01
	In vitro
	Direct methane measurement
	One pooled inoculum/batch; 5 technical vessels per treatment/time
	8
	Source values verified; biological replication not independent
	Yes — within-batch only
	0% biochar shared within each timepoint; bottle sets are technical within one pooled inoculum/batch
	One pooled inoculum/batch with five technical vessels per treatment/time; no inferential biological replication.

	S028-E01
	In vivo
	Direct methane measurement
	Individual cattle; RCBD, 6 animals/treatment
	2
	Formally verified
	Yes
	No untreated/zero arm; four active 2×2 oil×tannin cells yield overlapping matched factorial contrasts
	Factorial simple effects retained descriptively; no zero-treatment comparator and no pooled estimate.

	S032-E01
	In vivo
	Direct methane measurement
	Pen assigned treatment; 20 cattle allocated to 5 pens
	0
	Not formally verified in final effect-reconstruction pathway
	No
	CM0 zero-supplement reference
	Treatment was assigned to one pen per treatment; four cattle within a pen do not supply four independent treatment replicates. See Table S27.

	S033-E01
	In vivo
	Direct methane measurement
	Individual goat; randomized block, 3 goats/treatment
	0
	Not formally verified in final effect-reconstruction pathway
	No
	B0 zero-dose shared reference
	CH4 concentration lacked dispersion; CH4:CO2 ratio rows had SEM and were marked READY at AI QC but had no completed human verification/effect release. See Table S27.

	S035-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	No single comparator for current marginal/graph summaries
	Methane was available in figures; exact means/variance were not extracted and the independent n was not recovered in the locked workflow. See Table S27.

	S036-E01
	In vivo
	Direct methane measurement
	Individual goat; 16 goats across 4 coconut-oil treatments
	3
	Formally verified
	Yes
	CO0 shared zero-dose reference across three parallel animal-arm contrasts
	Exact shared-control covariance is reconstructable within this cluster; final synthesis remains descriptive because a defensible national pooled model is not retained.

	S037-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	0CS zero-replacement shared reference
	Candidate methane rows were marked READY at AI QC but had no completed human verification/effect release; the reported replicate count must not be presumed to be independent donors. See Table S27.

	S041-E01
	In vivo
	Contextual / no methane assay
	Individual cattle in 3×3 Latin square
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Urea active comparator; linked biologically to S041-E02 inoculum
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S041-E02
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Urea active comparator; biologically linked to S041-E01 cattle
	Derived CH4 L/kg DM lacked dispersion; concentration/ratio rows had SEM and were marked READY at AI QC but had no completed human verification/effect release. See Table S27.

	S045-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Current extracted rows are NPN marginal means; urea active comparator
	Extracted NPN-source marginal means were pooled over the leaf-meal factor; independent n was not recoverable. See Table S27.

	S053-E01
	In vitro
	Contextual / no methane assay
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	CON for oil effect; SBO is matched active comparator for GSTE effect
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S053-E02
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	5
	Formally verified
	Yes
	Same four donor-specific inocula reused across all six diets; CON controls SBO effect and SBO controls GSTE dose effects
	Donor-based effect records retained; unreported within-donor correlation and only two donor-based clusters preclude final pooled inference.

	S053-E03
	In vitro
	Contextual / no methane assay
	In vitro incubation vessel
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Same diet system as E01/E02; no methane outcome extracted from E03
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S059-E01
	In vivo
	Direct methane measurement
	Same cattle observed across repeated periods in Run 1
	2
	Formally verified
	Yes
	Same animals measured repeatedly; Run 1 linked to Run 2
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S059-E02
	In vivo
	Direct methane measurement
	Same cattle observed across repeated periods in Run 2
	2
	Formally verified
	Yes
	Same study family/animals; 505-day separation does not make runs automatically independent
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S125-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Comparator depends on estimand: CON/HS/LA matched factorial contrasts
	Exact arm means and dispersion were not extracted from the methane figure. See Table S27.

	S128-E01
	In vivo
	Direct methane measurement
	Individual sheep in 4×4 Latin square
	6
	Formally verified
	Yes
	PA is 0%-replacement reference; Latin-square repeated design
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S129-E01
	In vivo
	Direct methane measurement
	4 goats in 4×4 Latin square, Experiment 1
	3
	Formally verified
	Yes
	E01 MP0 reference; within-E01 repeated animals; cross-experiment identity unreported
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S129-E02
	In vivo
	Direct methane measurement
	4 goats in 4×4 Latin square, Experiment 2
	6
	Formally verified
	Yes
	E02 MP0 reference; within-E02 repeated animals; cross-experiment identity unreported
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.

	S130-E01
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Ctrl for oil effect; SP0/SFP0 active comparators for PA effect within oil source
	Candidate methane rows were marked READY at AI QC but had no completed human verification/effect release; active comparators must remain matched within oil source. See Table S27.

	S130-E02
	In vitro
	Contextual / no methane assay
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	Same donors/treatments as E01; linked experiment
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S132-E01
	In vitro
	Contextual / no methane assay
	Incubation vessel; donor/run independence assessed separately
	0
	Not formally verified in final effect-reconstruction pathway
	No
	JLS0 zero-replacement reference; E01 linked to E02 through same report/donors/treatments
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction. See Table S27.

	S132-E02
	In vitro
	Direct methane measurement
	Incubation vessel; donor/run independence assessed separately
	4
	Formally verified
	Yes
	Same four donor-specific goat inocula reused across five diets; JLS0 shared reference; E02 linked to E01 through report/donors/treatments
	Donor-based effect records retained; unreported within-donor correlation and only two donor-based clusters preclude final pooled inference.


Table S16. Methane-measurement methods and harmonisation decisions
	Model
	Evidence class
	Measurement-method category
	Experiments n
	Experiment IDs
	Harmonisation / analytical pathway

	In vitro
	Contextual / no methane assay
	Not audited / no methane assay
	1
	S053-E03
	Contextual experiment; no quantitative methane effect

	In vitro
	Contextual / no methane assay
	Not methane assay
	3
	S053-E01, S130-E02, S132-E01
	Contextual experiment; no quantitative methane effect

	In vitro
	Direct methane measurement
	Biogas analyser — direct gas composition measurement
	1
	S037-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Biogas analyzer
	1
	S014-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Gas analyzer
	1
	S053-E02
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Gas chromatography
	2
	S011-E01, S027-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Gas collection + gas detector
	1
	S041-E02
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Gas composition analysis
	1
	S016-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Headspace gas detector
	1
	S125-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	In vitro gas production
	1
	S026-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Infrared gas analysis
	1
	S035-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Infrared gas analyzer
	1
	S045-E01
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Portable gas analyser — direct gas composition measurement
	1
	S132-E02
	Direct in vitro methane; analysed separately from animals

	In vitro
	Direct methane measurement
	Portable gas analyzer — direct gas composition measurement
	1
	S130-E01
	Direct in vitro methane; analysed separately from animals

	In vivo
	Contextual / no methane assay
	Not measured for methane
	1
	S041-E01
	Contextual experiment; no quantitative methane effect

	In vivo
	Direct methane measurement
	Automated spot-sampling system
	1
	S013-E01
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Closed-chamber eructed-gas measurement
	1
	S033-E01
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Closed-chamber eructed-gas ratio
	1
	S032-E01
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Eructed-gas ratio / portable gas analyzer
	1
	S028-E01
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Respiration chamber + fast gas analyzer
	1
	S128-E01
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Respiration chamber + gas analyzer
	2
	S129-E01, S129-E02
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Respiration/chamber gas analyzer — direct measurement
	1
	S036-E01
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Ventilated hood + infrared analyzer
	1
	S014-E02
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Direct methane measurement
	Ventilated respiration/head-cage + NDIR sensor
	2
	S059-E01, S059-E02
	Direct in vivo methane; eligible only after outcome/unit harmonisation

	In vivo
	Modelled / estimated methane
	Modelled/estimated methane
	1
	S023-E01
	Narrative/evidence map; not pooled with directly measured methane

	In vivo
	Modelled / estimated methane
	Modelled/estimated methane — Mills et al. (2003)
	3
	S016-E02, S016-E03, S016-E04
	Narrative/evidence map; not pooled with directly measured methane



Geographic and population extensions
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Figure S7. Population by intervention by biological-model coverage. Bubble area and printed numbers show experiment counts. Black outlines identify cells containing at least one experiment with quantitative effect reconstruction. Empty cells are true zero-count combinations in the locked 33-experiment map.
Additional geographic and population tables
Table S17. Geographic distribution of the 22 independent study families
	Study family
	Experiments
	n
	Model
	Species
	Intervention groups
	Reported site(s)
	Map location

	S011
	S011-E01
	1
	In vitro
	Cattle
	Biochar
	Hue University, Thua Thien Hue, Vietnam
	Hue

	S013
	S013-E01
	1
	In vivo
	Cattle
	Diet / forage / byproduct
	NIAS beef cattle farm, Ba Vi, Hanoi, Vietnam
	Hanoi

	S014
	S014-E01, S014-E02
	2
	Mixed in vivo / in vitro
	Cattle
	Lipid / oil +/- tannin
	JIRCAS–CTU experimental farm, Can Tho, Vietnam | Laboratory E205, Can Tho University, Can Tho, Vietnam
	Can Tho

	S016
	S016-E01, S016-E02, S016-E03, S016-E04
	4
	Mixed in vivo / in vitro
	Cattle
	Lipid / oil +/- tannin
	An Giang / Can Tho University laboratory, Vietnam | Hanh Cuong cattle farm, Chau Thanh, An Giang, Vietnam
	An Giang

	S023
	S023-E01
	1
	In vivo
	Cattle
	Diet / forage / byproduct
	Three cattle farms in Southwestern Vietnam
	Southwestern Vietnam

	S026
	S026-E01
	1
	In vitro
	Cattle
	Diet / forage / byproduct
	Cat Tien, Duc Trong and Don Duong districts, Lam Dong Province, Vietnam
	Lam Dong

	S027
	S027-E01
	1
	In vitro
	Cattle
	Biochar
	Hue University, Thua Thien Hue, Vietnam
	Hue

	S028
	S028-E01
	1
	In vivo
	Cattle
	Lipid / oil +/- tannin
	Gia Lam / Hanoi, Vietnam
	Hanoi

	S032
	S032-E01
	1
	In vivo
	Cattle
	Diet / forage / byproduct
	Nong Lam University Research & Technology Transfer Center farm, Vietnam
	Nong Lam University site

	S033
	S033-E01
	1
	In vivo
	Goat
	Biochar
	An Giang University farm, An Giang, Vietnam
	An Giang

	S035
	S035-E01
	1
	In vitro
	Cattle
	Nitrate / NPN
	National Institute of Animal Sciences (NIAS), Hanoi, Vietnam
	Hanoi

	S036
	S036-E01
	1
	In vivo
	Goat
	Lipid / oil +/- tannin
	Can Tho University experimental farm, Can Tho, Vietnam
	Can Tho

	S037
	S037-E01
	1
	In vitro
	Goat
	Diet / forage / byproduct
	Can Tho University, Can Tho, Vietnam
	Can Tho

	S041
	S041-E01, S041-E02
	2
	Mixed in vivo / in vitro
	Cattle
	Nitrate / NPN
	Can Tho, Vietnam | Tam Vu farm, Cai Rang, Can Tho City, Vietnam
	Can Tho

	S045
	S045-E01
	1
	In vitro
	Ruminant
	Nitrate / NPN
	Faculty of Agriculture, An Giang University, Vietnam
	An Giang

	S053
	S053-E01, S053-E02, S053-E03
	3
	In vitro
	Cattle
	Lipid / oil +/- tannin
	Laboratory of Ruminant Production Techniques, Can Tho University, Vietnam
	Can Tho

	S059
	S059-E01, S059-E02
	2
	In vivo
	Cattle
	Lipid / oil +/- tannin
	Can Tho University experimental farm, Vietnam
	Can Tho

	S125
	S125-E01
	1
	In vitro
	Goat
	Lipid / oil +/- tannin
	Can Tho University laboratory, Vietnam
	Can Tho

	S128
	S128-E01
	1
	In vivo
	Sheep
	Diet / forage / byproduct
	Can Tho University farm, Can Tho, Vietnam
	Can Tho

	S129
	S129-E01, S129-E02
	2
	In vivo
	Goat
	Tannin-rich forage
	An Giang University, Vietnam
	An Giang

	S130
	S130-E01, S130-E02
	2
	In vitro
	Goat
	Lipid / oil +/- tannin
	Can Tho University laboratory, Vietnam
	Can Tho

	S132
	S132-E01, S132-E02
	2
	In vitro
	Goat
	Diet / forage / byproduct
	Laboratory of Ruminant Production Techniques, Faculty of Animal Sciences, College of Agriculture, Can Tho University, Vietnam
	Can Tho


Continued table panel 2 of 2
	Study family
	Region
	Lat / lon
	Effect reconstructed

	S011
	Central
	16.4637, 107.5909
	No

	S013
	North
	21.0285, 105.8542
	No

	S014
	South
	10.0452, 105.7469
	Yes

	S016
	South
	10.5216, 105.1259
	No

	S023
	South
	9.7500, 105.2500
	No

	S026
	Central
	11.5753, 108.1429
	No

	S027
	Central
	16.4637, 107.5909
	Yes

	S028
	North
	21.0285, 105.8542
	Yes

	S032
	South
	10.8700, 106.7910
	No

	S033
	South
	10.5216, 105.1259
	No

	S035
	North
	21.0285, 105.8542
	No

	S036
	South
	10.0452, 105.7469
	Yes

	S037
	South
	10.0452, 105.7469
	No

	S041
	South
	10.0452, 105.7469
	No

	S045
	South
	10.5216, 105.1259
	No

	S053
	South
	10.0452, 105.7469
	Yes

	S059
	South
	10.0452, 105.7469
	Yes

	S125
	South
	10.0452, 105.7469
	No

	S128
	South
	10.0452, 105.7469
	Yes

	S129
	South
	10.5216, 105.1259
	Yes

	S130
	South
	10.0452, 105.7469
	No

	S132
	South
	10.0452, 105.7469
	Yes


Study-site names and addresses were taken from original Materials and Methods. The 22 families share seven approximate geographic reference points at city, province, regional or institutional level. Named farms are mapped to broader localities, not trial GPS. S016 uses An Giang and retains the Can Tho context; S023 uses Southwestern Vietnam; S032 is a flagged institutional proxy. Lam Dong is classified as Central Highlands. R reads stored coordinates and applies display offsets only. The corresponding author obtained the numerical coordinates from Google Maps; interpret the map as broad research coverage.
Table S18. Population by intervention by biological-model evidence matrix
	Model
	Species
	Intervention group
	Experiments
	Families
	Direct
	Modelled
	Contextual
	Effect reconstructed

	In vivo
	Cattle
	Lipid / oil +/- tannin
	7
	4
	4
	3
	0
	4

	In vivo
	Cattle
	Diet / forage / byproduct
	3
	3
	2
	1
	0
	0

	In vivo
	Cattle
	Nitrate / NPN
	1
	1
	0
	0
	1
	0

	In vivo
	Cattle
	Biochar
	0
	0
	0
	0
	0
	0

	In vivo
	Cattle
	Tannin-rich forage
	0
	0
	0
	0
	0
	0

	In vivo
	Goat
	Lipid / oil +/- tannin
	1
	1
	1
	0
	0
	1

	In vivo
	Goat
	Diet / forage / byproduct
	0
	0
	0
	0
	0
	0

	In vivo
	Goat
	Nitrate / NPN
	0
	0
	0
	0
	0
	0

	In vivo
	Goat
	Biochar
	1
	1
	1
	0
	0
	0

	In vivo
	Goat
	Tannin-rich forage
	2
	1
	2
	0
	0
	2

	In vivo
	Sheep
	Lipid / oil +/- tannin
	0
	0
	0
	0
	0
	0

	In vivo
	Sheep
	Diet / forage / byproduct
	1
	1
	1
	0
	0
	1

	In vivo
	Sheep
	Nitrate / NPN
	0
	0
	0
	0
	0
	0

	In vivo
	Sheep
	Biochar
	0
	0
	0
	0
	0
	0

	In vivo
	Sheep
	Tannin-rich forage
	0
	0
	0
	0
	0
	0

	In vivo
	Ruminant
	Lipid / oil +/- tannin
	0
	0
	0
	0
	0
	0

	In vivo
	Ruminant
	Diet / forage / byproduct
	0
	0
	0
	0
	0
	0

	In vivo
	Ruminant
	Nitrate / NPN
	0
	0
	0
	0
	0
	0

	In vivo
	Ruminant
	Biochar
	0
	0
	0
	0
	0
	0

	In vivo
	Ruminant
	Tannin-rich forage
	0
	0
	0
	0
	0
	0

	In vitro
	Cattle
	Lipid / oil +/- tannin
	5
	3
	3
	0
	2
	1

	In vitro
	Cattle
	Diet / forage / byproduct
	1
	1
	1
	0
	0
	0

	In vitro
	Cattle
	Nitrate / NPN
	2
	2
	2
	0
	0
	0

	In vitro
	Cattle
	Biochar
	2
	2
	2
	0
	0
	1

	In vitro
	Cattle
	Tannin-rich forage
	0
	0
	0
	0
	0
	0

	In vitro
	Goat
	Lipid / oil +/- tannin
	3
	2
	2
	0
	1
	0

	In vitro
	Goat
	Diet / forage / byproduct
	3
	2
	2
	0
	1
	1

	In vitro
	Goat
	Nitrate / NPN
	0
	0
	0
	0
	0
	0

	In vitro
	Goat
	Biochar
	0
	0
	0
	0
	0
	0

	In vitro
	Goat
	Tannin-rich forage
	0
	0
	0
	0
	0
	0

	In vitro
	Sheep
	Lipid / oil +/- tannin
	0
	0
	0
	0
	0
	0

	In vitro
	Sheep
	Diet / forage / byproduct
	0
	0
	0
	0
	0
	0

	In vitro
	Sheep
	Nitrate / NPN
	0
	0
	0
	0
	0
	0

	In vitro
	Sheep
	Biochar
	0
	0
	0
	0
	0
	0

	In vitro
	Sheep
	Tannin-rich forage
	0
	0
	0
	0
	0
	0

	In vitro
	Ruminant
	Lipid / oil +/- tannin
	0
	0
	0
	0
	0
	0

	In vitro
	Ruminant
	Diet / forage / byproduct
	0
	0
	0
	0
	0
	0

	In vitro
	Ruminant
	Nitrate / NPN
	1
	1
	1
	0
	0
	0

	In vitro
	Ruminant
	Biochar
	0
	0
	0
	0
	0
	0

	In vitro
	Ruminant
	Tannin-rich forage
	0
	0
	0
	0
	0
	0


Notes: All model, species and intervention combinations are retained, including zero-count cells, to make evidence gaps explicit. The matrix partitions experiments within each model-species-intervention cell; effect-reconstruction status is an overlapping designation.
Table S19. Vietnam-specific evidence gaps and priority designs for the next research cycle
	Intervention programme
	Exp.
	Families
	Direct / effect-reconstructed
	Family geography
	Main evidence gap
	Priority next study
	Minimum outcome package

	Lipid / oil +/- tannin
	16
	8
	10 / 6
	North 1; South 7
	Most evidence, but effects span different oils, doses and basal diets; geographically concentrated.
	Multi-site, intervention-specific dose trials with direct CH4/DMI and adequate adaptation.
	DMI; fibre digestibility; body-weight or milk response; lipid source and dose.

	Diet / forage / byproduct
	8
	7
	6 / 2
	North 1; Central 1; South 5
	Locally relevant feeds, but methane scales and animal confirmation are inconsistent.
	Season-aware animal validation of promising local forages, silages and byproducts.
	DMI; digestibility; performance; diet composition; methane yield.

	Nitrate / NPN
	4
	3
	3 / 0
	North 1; South 2
	No experiment entered a effect-reconstruction pathway; efficacy and safety cannot be separated.
	Controlled in vivo efficacy-safety trials with explicit dose escalation and unit-level n.
	DMI; methane yield; nitrite/methemoglobin or equivalent safety monitoring; performance.

	Biochar
	3
	3
	3 / 1
	Central 2; South 1
	Three independent families, but only one effect-reconstructed in vitro experiment.
	Independent in vivo replication with standardized biochar feedstock and production reporting.
	DMI; digestibility; methane yield; biochar physicochemical characteristics.

	Tannin-rich forage
	2
	1
	2 / 2
	South 1
	Two experiments belong to one study family; cross-experiment animal identity is unreported.
	Multi-site replication with tannin chemistry, dose and adaptation characterized.
	DMI; digestibility; performance; methane yield; tannin composition.


Notes: Exp., experiments; effect-rec., experiments with quantitative effect reconstruction. Priorities are review-derived research recommendations, not formal certainty-of-evidence grades. Counts by intervention programme partition the 33 experiments; quantitative status overlaps methane-evidence class.

Supplementary methods and evidence audit for review round 2
Manuscript MH20260818034323-R1 revised as V14
Tables S20–S26 retain the submitted comparator, linkage, risk-of-bias, variance and certainty audits. Tables S27–S29 add a complete quantitative-disposition ledger, recovered browser-query provenance and targeted productivity/source-test examples. Original EFF001–EFF047 identifiers, means and effect estimates remain unchanged. The final synthesis remains descriptive.
Supplementary Methods S1 update and assessor roles
The archived RAW Zotero RDF contains 215 bibliographic parent records and 149 attachment metadata nodes. It preserves nine search tags on 203 records: GS01 40, GS02 6, GS03 15, PM01 19, PM02 15, PQ01 29, PQ02 19, SN01 40 and SN02 20. The authors confirmed that all 12 untagged records came from Google Scholar and that the six AI/computer-vision records were included in initial screening. The untagged records have not been retrospectively assigned to a specific GS query. Source provenance is therefore 73 Google Scholar, 34 PubMed, 48 ProQuest and 60 Springer records, totaling 215 before record management. These numbers describe saved records, not database hit totals.
In retrospective clarification, the authors described the main searches as separate entries of individual terms or phrases about ruminants and rumen systems; methane and related outcomes; Vietnam or Viet Nam; and nutritional or feed interventions in focused supplementary searches, without explicit Boolean combinations. They reported screening the first three Google Scholar result pages and conducting no backward reference-list or forward citation searching. On 13 October 2026, they clarified that the Boolean expressions and deeper Google Scholar pagination observed in browser history were trial searches rather than the main search procedure. This explanation distinguishes the reported main procedure from exploratory browser activity; it does not independently recover the exact main-search strings, final settings or query-to-record links. The 135-record Zotero CSV contains Date Added values from 8–10 August 2026. These are addition dates, not independently verified execution dates for each main query. Forty-eight current records have multiple tags and some tags differ from the original RDF, preventing a complete query-to-record reconstruction.
The historical browser audit is supplied separately as supporting evidence. It recovered 45 Google Scholar, six PubMed and three Springer query strings, including topic searches and title lookups. Observed access dates were 7–12, 15 and 17 August 2026 for Google Scholar; 6, 8 and 9 August for PubMed; and 9 August for Springer. The appendix preserves their verbatim text, date(s), URL settings and evidence identifiers, but does not represent these strings as a verified list of the main searches. In particular, trial Boolean expressions and deeper pagination are not substituted for the main-search strategy. The corresponding author confirmed on 16 October 2026 that ProQuest was accessed through the Can Tho University Library online-database portal, which currently lists the resource as ProQuest Central. This identifies the access route, but the historical queries, selected collections, filters and query-specific execution dates could not be recovered. Ancillary CABI and ScienceDirect visits are documented separately and are not assigned additional records in the locked PRISMA flow. Two saved ScienceDirect result pages additionally preserve the strings “methane cattle "Viet Nam" nutrition” and “cattle  buffalo goat sheep  ruminant methane  CH4 Vietnam”. They are non-bibliographic records removed before screening and do not recover the nine primary-source tag histories. Table S28 and Data/Recovered_Search_Queries_V14.csv preserve the recovered query text and provenance. No additional literature or citation search was conducted for this historical audit.
Ho Thieu Khoi and Vo Hoang Nam Phuong independently screened titles/abstracts and assessed full texts. Vo Hoang Nam Phuong extracted the data; Ho Thieu Khoi assessed experiment-level risk of bias. Extraction and risk-of-bias assessment each had a single assessor. Disagreements were discussed jointly until a consensus decision was reached. No independent duplicate extraction or duplicate risk-of-bias assessment is claimed.
The review was not prospectively registered. No original study authors were contacted to request additional data or covariance, and author-assisted recovery was not evaluated. The original assessor roles and risk-of-bias and certainty judgments are retained from the submitted V13 record. Study-site names and addresses were taken from original Methods and mapped to seven approximate geographic reference points. The corresponding author obtained the numerical coordinates from Google Maps; the points depict broad coverage rather than trial GPS positions.
Table S20 Comparator structures and coverage sensitivity
	Family
	Reports
	Comparator structure

	S011
	R011
	Biomass × pyrolysis factorial; extracted rows are marginal means

	S013
	R013
	Three principal diet patterns across seasons

	S014
	R014
	CFO0 vs graded catfish-oil doses

	S016
	R016/R020/R029
	2×2 maize/cassava × 0/3% Tra fish oil; plus age marginal mean

	S023
	R023
	Graded concentrate 10/25/40/60% forage DM

	S026
	R026
	Individual feed ingredients tested in forage/concentrate groups

	S027
	R027
	0–7% rice-husk biochar

	S028
	R028
	2×2 active oil × tannin combinations; no zero arm

	S032
	R032
	Basal diet CM0 vs graded coconut meal

	S033
	R033
	B0 vs graded biochar

	S035
	R035
	Foliage × drying × nitrate factorial; marginal summary row

	S036
	R036
	CO0 vs 1/2/3% coconut oil

	S037
	R037
	0CS vs graded corn-silage replacement

	S041
	R041
	Nitrate salts compared with urea

	S045
	R045
	Calcium nitrate vs urea, marginal over leaf-meal factor

	S053
	R053
	CON, SBO, then graded GSTE on top of SBO

	S059
	R059
	Within-run CNSL control vs treated periods

	S125
	R125
	2×2 heat stress × lauric acid

	S128
	R128
	PA control diet vs three 40% silage replacements

	S129
	R129
	Each experiment has its own MP0

	S130
	R130
	Basal Ctrl, oil-only arms, then oil+PA arms

	S132
	R132
	JLS0 vs graded jackfruit-leaf silage replacement

	Map
	Reports
	Families
	Experiments
	North
	Central
	South

	All eligible evidence
	24
	22
	33
	3
	3
	27

	Excluding no-universal-control families
	13
	13
	20
	0
	1
	19


Eleven reports from nine families lack one universal untreated comparator. Removing them increases southern concentration from 27/33 (81.8%) to 19/20 (95.0%), and removes northern coverage. This sensitivity describes map composition; it does not validate any treatment effect or make universal untreated controls mandatory for factorial comparisons.
Table S21 Linkage of the S016 reports
	Reports and experiment
	Evidence for linkage
	Counting rule

	R016 with R029, S016-E03
	Same Hanh Cuong/An Giang project, maize/cassava × Tra fish oil, Charolais 17–20-month stratum and Latin-square design.
	Count the age-stratum experiment once; use companion details for checking.

	R016 with R020, S016-E04
	Same farm and factorial feeding comparison, 21–24-month stratum, and the 2024 project period (R020 Aug–Nov; umbrella Jun–Nov).
	Count the age-stratum experiment once.

	R016, S016-E01/E02
	Umbrella retains its distinct in vitro component and 13–16-month in vivo stratum.
	Keep separate experiment identifiers within one family.


Source: locked sheet 04_P4_INCLUDED, fields OVERLAP_EVIDENCE and META_USE_RULE. Shared individual-animal identity was not independently recovered. The linkage is a documented project/stratum decision and does not demonstrate identical animals in every age stratum.
Table S22 Accounting of all 24 methane assay experiments
In vivo
	Experiment
	Primary yield records
	Quantitative disposition

	S013-E01
	0
	Evidence map / narrative only

	S014-E02
	3
	In vivo effect reconstruction; descriptive after dependence re-audit

	S028-E01
	0
	Secondary factorial simple effects; descriptive

	S032-E01
	0
	Evidence map / narrative only

	S033-E01
	0
	Evidence map / narrative only

	S036-E01
	3
	In vivo effect reconstruction; descriptive

	S059-E01
	1
	In vivo effect reconstruction; descriptive after dependence re-audit

	S059-E02
	1
	In vivo effect reconstruction; descriptive after dependence re-audit

	S128-E01
	3
	In vivo effect reconstruction; descriptive after dependence re-audit

	S129-E01
	3
	In vivo effect reconstruction; descriptive after dependence re-audit

	S129-E02
	3
	In vivo effect reconstruction; descriptive after dependence re-audit


In vitro
	Experiment
	Primary yield records
	Quantitative disposition

	S011-E01
	0
	Evidence map / narrative only

	S014-E01
	0
	Evidence map / narrative only

	S016-E01
	0
	Evidence map / narrative only

	S026-E01
	0
	Evidence map / narrative only

	S027-E01
	0
	In vitro within-batch effect reconstruction; descriptive only

	S035-E01
	0
	Evidence map / narrative only

	S037-E01
	0
	Evidence map / narrative only

	S041-E02
	0
	Evidence map / narrative only

	S045-E01
	0
	Evidence map / narrative only

	S053-E02
	0
	In vitro donor-based effect reconstruction; descriptive study-wise

	S125-E01
	0
	Evidence map / narrative only

	S130-E01
	0
	Evidence map / narrative only

	S132-E02
	0
	In vitro donor-based effect reconstruction; descriptive study-wise


Seven in vivo experiments contribute 17 primary CH4/DMI records from five study families, grouped for display rather than asserted to be five independent clusters. S028 adds two secondary yield contrasts. Three in vitro experiments contribute 17 dose/time records. Thirteen assay experiments remain map-only: three in vivo and ten in vitro. The full 47-effect ledger additionally contains different methane denominators and alternative S059 records. The direct-assay label includes gas-composition measurements used with modelled emission calculations; it is not a claim of direct flux measurement for every experiment. S129-E01 and S129-E02 each used four goats; animal identity across experiments is unreported. Active V14 tables use experiment-specific display keys without assuming cross-experiment independence. The archived baseline key S129_SHARED_4_GOATS is superseded for interpretation and is not evidence of animal reuse.
Table S27 explains all 22 experiments without released effects. Four used model-derived methane and five linked experiments lacked a methane assay. Of 13 remaining methane-assay experiments, seven had recorded numerical/design barriers: S011-E01, S013-E01, S016-E01, S032-E01, S035-E01, S045-E01 and S125-E01. Six had some candidate rows passing preliminary checks but no completed human verification/effect release: S014-E01, S026-E01, S033-E01, S037-E01, S041-E02 and S130-E01. The latter group must not be described as uniformly lacking numerical data. This revision clarifies the locked decisions without re-extracting or releasing additional effects.
Table S23 Risk of bias operational criteria
Sequence generation
Low: Reported random sequence at the true unit. Some concerns: Design named randomized but sequence unspecified. High: Explicit non-random assignment creating confounding. Applicability: All treatment allocations.
Allocation concealment
Low: Credible protection before assignment. Some concerns: Concealment unreported where relevant. High: Predictable assignments plausibly alter recruitment/allocation. Applicability: Unnecessary for fixed laboratory allocation only if justified.
Unit independence and baseline
Low: Replicated true units, compatible baselines. Some concerns: Donor/run independence or baseline adequacy unclear. High: One pen per treatment or another critical treatment-unit failure. Applicability: All experiments.
Carryover and period
Low: Balanced/randomized sequence, justified adaptation and period handling. Some concerns: Adaptation/period/carryover handling incomplete. High: Fixed control-then-treatment sequence materially confounded with time. Applicability: Crossover/Latin-square/repeated periods; otherwise N/A.
Measurement
Low: Objective validated methane measure with correct units. Some concerns: Instrument/calibration or model validity incompletely documented. High: Demonstrated consequential measurement/model-scale problem. Applicability: Outcome specific; a model is not automatically High.
Missing data
Low: Expected units/outcomes accounted for. Some concerns: Missingness unexplained or completeness unclear. High: Important differential attrition without adequate handling. Applicability: All experiments.
Selective reporting
Low: Planned outcomes prospectively verifiable and reported. Some concerns: No prospective outcome verification. High: Documented material omission or selective analysis. Applicability: Registration absence alone is not High.
Other bias
Low: No supported additional mechanism. Some concerns: Treatment material/run/other uncertainty. High: Material confounding not adequately represented elsewhere. Applicability: Avoid counting the same mechanism twice.
Overall rule: a critical High domain gives High overall. Otherwise, any applicable concern gives Some concerns; Low requires source-supported Low judgments in every applicable domain. This is a review-specific SYRCLE-informed adaptation, not a validated replacement for the original tool. Ho Thieu Khoi was the original assessor; disagreements were discussed with Vo Hoang Nam Phuong. The submitted V13 record states that the authors reviewed the locked judgments. No new re-rating was performed in V14. Selective reporting was Some concerns in all 33 experiments because prospective outcome verification was unavailable; under this conservative rule, that domain alone prevented overall Low ratings. This does not demonstrate that all studies suppressed outcomes.
	High experiments
	Principal mechanism

	S016-E02/E03/E04
	Methane model/scale problem

	S032-E01
	One pen per treatment; treatment-level pseudoreplication

	S035-E01
	Drying method confounded with sequential run; single donor

	S059-E01/E02
	Fixed control-before-treatment sequence confounded with period


Carryover/period: 12 applicable experiments, nine Some concerns and three High. Beyond S059-E01/E02, S035-E01 had sequential laboratory-run confounding. This is a period/run effect rather than physiological carryover. For in vitro experiments, sequence generation concerns treatment assignment to incubation units; unit independence concerns separate donors/runs rather than vessel counts; measurement and missing data concern the assay and completeness of treatment/time-point records. Allocation concealment was not applicable where justified for fixed laboratory allocation. These adaptations are not validated as an in vitro efficacy instrument. Multiple vessels from one pooled inoculum characterize within-batch variation, not independent donor responses. Counting vessels as donor replicates could inflate the biological sample size and underestimate uncertainty.
Domain denominators
	Domain
	Applicable n
	Low
	Concerns
	High
	N/A

	Sequence
	33
	1
	30
	2
	0

	Allocation
	14
	0
	14
	0
	19

	Unit independence
	33
	19
	13
	1
	0

	Carryover/period
	12
	0
	9
	3
	21

	Measurement
	33
	24
	6
	3
	0

	Missing data
	33
	32
	1
	0
	0

	Selective reporting
	33
	0
	33
	0
	0

	Other bias
	33
	9
	22
	2
	0


Table S24 Dispersion conversion audit
	Effect
	Outcome
	n
	SD treatment
	SD comparator
	SE treatment
	SE comparator

	EFF013
	CH4 per DMI
	4
	3.3
	4.4
	1.65
	2.2

	EFF014
	CH4 per DMI
	4
	2.3
	4.4
	1.15
	2.2

	EFF015
	CH4 per DMI
	4
	2.5
	2.6
	1.25
	1.3

	EFF016
	CH4 per DMI
	4
	3.7
	2.6
	1.85
	1.3


SE = SD/√n, with n = 4 animals in S059. Forty released records use SEM and three use SE directly. Four released records use the conversions above; two are primary display records and two are alternatives. No SEM-to-SD conversion is performed in the supplied archived R script. Shared source arms mean these counts are not counts of independent observations. Omitting all SD-derived records removes the two primary S059 points and leaves 15 primary points, all still below RR = 1; this describes direction only and does not produce a pooled sensitivity estimate.
Table S25 Retrospective GRADE adapted certainty profiles
Question: how certain is a methane reduction for the specified intervention–comparator comparison in the represented setting? These profiles retain the design and risk-of-bias judgments documented in the submitted V13 record. They do not assess a common national effect. A randomized feeding or incubation experiment starts at High (4); a clearly non-random before–after sequence starts at Low (2). Scores describe GRADE categories, not analytical weights. They are reduced by domain judgments and bounded at Very low (1). No upgrade or new V14 certainty re-rating was made.
S014 catfish oil vs zero
Starting level: High. Risk of bias: Serious −1. Inconsistency: Not assessable across independent studies. Indirectness: No separate downgrade for within-setting question. Imprecision: Very serious −2. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S036 coconut oil vs zero
Starting level: High. Risk of bias: Serious −1. Inconsistency: One study; not downgraded. Indirectness: No separate downgrade. Imprecision: Very serious −2; one small parallel trial. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S059 CNSL vs prior control
Starting level: Low. Risk of bias: Serious −1; period confounding. Inconsistency: One dependent family. Indirectness: No separate downgrade. Imprecision: Very serious −2. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S128 silage vs reference
Starting level: High. Risk of bias: Serious −1. Inconsistency: One study; not downgraded. Indirectness: No separate downgrade. Imprecision: Very serious −2. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S129 Mimosa within basal forage
Starting level: High. Risk of bias: Serious −1. Inconsistency: Animal identity across E01/E02 is unreported; independent replication cannot be established. Indirectness: No separate downgrade. Imprecision: Very serious −2. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S028 incremental tannin within oil
Starting level: High. Risk of bias: Serious −1. Inconsistency: One factorial study; not downgraded. Indirectness: Applies only to incremental active-arm question. Imprecision: Very serious −2; unresolved model-contrast uncertainty. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S053 donor-specific incubation diets
Starting level: High. Risk of bias: Serious −1. Inconsistency: One study; not downgraded. Indirectness: Direct for assay; indirect for animal efficacy. Imprecision: Very serious −2; four donors and unresolved correlation. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
S132 donor-specific silage incubation
Starting level: High. Risk of bias: Serious −1. Inconsistency: One study; not downgraded. Indirectness: Direct for assay; indirect for animal efficacy. Imprecision: Very serious −2; four donors and unresolved correlation. Publication bias: Suspected; not demonstrated (no additional downgrade). Certainty: Very low.
Imprecision judgments concern few independent animals/donors, sparse study replication and incomplete defensible uncertainty estimates; they are not justified solely by absence of a pooled model. Inconsistency is not inferred from different doses within one study. With no prespecified meaningful-effect threshold or recovered full contrast uncertainty, these remain conservative retrospective judgments from V13. S027 has no biological-efficacy certainty rating because one pooled batch cannot establish donor-level replication. Its measurements remain descriptive.
Source: Schünemann et al. (2024), Cochrane Handbook Chapter 14. Applying GRADE does not require a pooled effect; it requires an explicit outcome and comparison and documented domain judgments.
Table S26 Source reported product intensity in S028
	Treatment
	Oil % DMI
	Tannin % DMI
	L CH4/kg live weight gain
	Reported SEM
	Animals per arm

	O1.5T0.3
	1.5
	0.3
	213.11
	4.91
	6

	O1.5T0.5
	1.5
	0.5
	187.33
	4.91
	6

	O3.0T0.3
	3.0
	0.3
	196.79
	4.91
	6

	O3.0T0.5
	3.0
	0.5
	211.0
	4.91
	6

	Matched active-arm comparison
	RR
	Change %

	O1.5T0.5 / O1.5T0.3
	0.879
	-12.1

	O3.0T0.5 / O3.0T0.3
	1.072
	+7.2


Source: Chu Manh Thang and Tran Hiep (2020), AAVS 8(6):633–638, Table 3; DOI 10.17582/journal.aavs/2020/8.6.633.638. The submitted V13 record documents checking these means and common SEM against the publisher table. Total methane combines measured CH4:CO2 with calculated CO2/heat production and is not a direct whole-animal flux measure. These two descriptive product-intensity records are separate from EFF001–EFF047. No new confidence interval, significance test or untreated comparison is claimed. Table S29 adds bounded co-outcome examples without claiming a complete product-intensity inventory.

Table S27 Quantitative disposition of all 33 experiments
Eleven experiments have released descriptive effects. The other 22 comprise four model-derived methane experiments, five contextual experiments without a methane assay, and 13 assay experiments without released effects. Seven of the latter have recorded numerical/design barriers and six have incomplete verification/release despite usable candidate rows. These are workflow and evidence distinctions, not a second exclusion of the experiments from the review.
	Experiment
	Evidence class
	Quantitative role
	Reason or limitation
	QC rows

	S011-E01
	Methane assay
	Map / narrative
	Extracted values were biomass/temperature marginal means rather than treatment-cell means; pairwise arm effects were not released.
	4–21

	S013-E01
	Methane assay
	Map / narrative
	Methane means in Table 5 had no usable SEM, SE or SD in the locked extraction.
	28–39

	S014-E01
	Methane assay
	Map / narrative
	The earlier workflow marked candidate rows READY at AI QC, but source-level human verification and effect release were not completed; this is not evidence that usable numerical data were absent.
	52–63

	S014-E02
	Methane assay
	Released descriptively
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.
	70–77

	S016-E01
	Methane assay
	Map / narrative
	Treatment-cell methane means in Table 6 had no usable dispersion in the locked extraction.
	86–93

	S016-E02
	Model-derived
	Map / narrative
	Retained in the map but kept outside the directly measured methane effect pathway.
	98

	S016-E03
	Model-derived
	Map / narrative
	Retained in the map but kept outside the directly measured methane effect pathway.
	99–106

	S016-E04
	Model-derived
	Map / narrative
	Retained in the map but kept outside the directly measured methane effect pathway.
	115–122

	S023-E01
	Model-derived
	Map / narrative
	Retained in the map but kept outside the directly measured methane effect pathway.
	No methane row

	S026-E01
	Methane assay
	Map / narrative
	Candidate SD-based methane rows were marked READY at AI QC but had no completed human verification/effect release; feed-ingredient comparator choice also needs an explicit estimand.
	139–156

	S027-E01
	Methane assay
	Within-batch only
	One pooled inoculum/batch with five technical vessels per treatment/time; no inferential biological replication.
	157–171

	S028-E01
	Methane assay
	Released descriptively
	Factorial simple effects retained descriptively; no zero-treatment comparator and no pooled estimate.
	177–184

	S032-E01
	Methane assay
	Map / narrative
	Treatment was assigned to one pen per treatment; four cattle within a pen do not supply four independent treatment replicates.
	185–189

	S033-E01
	Methane assay
	Map / narrative
	CH4 concentration lacked dispersion; CH4:CO2 ratio rows had SEM and were marked READY at AI QC but had no completed human verification/effect release.
	200–207

	S035-E01
	Methane assay
	Map / narrative
	Methane was available in figures; exact means/variance were not extracted and the independent n was not recovered in the locked workflow.
	212

	S036-E01
	Methane assay
	Released descriptively
	Exact shared-control covariance is reconstructable within this cluster; final synthesis remains descriptive because a defensible national pooled model is not retained.
	213–220

	S037-E01
	Methane assay
	Map / narrative
	Candidate methane rows were marked READY at AI QC but had no completed human verification/effect release; the reported replicate count must not be presumed to be independent donors.
	225–254

	S041-E01
	No methane assay
	Map / narrative
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction.
	No methane row

	S041-E02
	Methane assay
	Map / narrative
	Derived CH4 L/kg DM lacked dispersion; concentration/ratio rows had SEM and were marked READY at AI QC but had no completed human verification/effect release.
	280–288

	S045-E01
	Methane assay
	Map / narrative
	Extracted NPN-source marginal means were pooled over the leaf-meal factor; independent n was not recoverable.
	289–296

	S053-E01
	No methane assay
	Map / narrative
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction.
	No methane row

	S053-E02
	Methane assay
	Released descriptively
	Donor-based effect records retained; unreported within-donor correlation and only two donor-based clusters preclude final pooled inference.
	297–308

	S053-E03
	No methane assay
	Map / narrative
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction.
	No methane row

	S059-E01
	Methane assay
	Released descriptively
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.
	321–323

	S059-E02
	Methane assay
	Released descriptively
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.
	324–326

	S125-E01
	Methane assay
	Map / narrative
	Exact arm means and dispersion were not extracted from the methane figure.
	327

	S128-E01
	Methane assay
	Released descriptively
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.
	340–347

	S129-E01
	Methane assay
	Released descriptively
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.
	356–359

	S129-E02
	Methane assay
	Released descriptively
	Effect records retained; repeated-animal covariance not fully recoverable, so no final inferential pooled weighting.
	364–371

	S130-E01
	Methane assay
	Map / narrative
	Candidate methane rows were marked READY at AI QC but had no completed human verification/effect release; active comparators must remain matched within oil source.
	376–389

	S130-E02
	No methane assay
	Map / narrative
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction.
	No methane row

	S132-E01
	No methane assay
	Map / narrative
	Linked companion/contextual experiment; no experiment-level methane assay for numerical effect reconstruction.
	No methane row

	S132-E02
	Methane assay
	Released descriptively
	Donor-based effect records retained; unreported within-donor correlation and only two donor-based clusters preclude final pooled inference.
	404–413


QC rows refer to sheet 05_P5_EXTRACTION in the archived Methane_Vietnam_Workflow_v5.20_Effect_IDs_Locked_12.08.2026.xlsx. Reasons describe its recorded status, cross-checked with the V13 experiment ledger; a READY preliminary AI check is not completed human verification. Table S27 does not claim that numerical extraction is impossible for every non-released experiment. Source-study identification and references are in Table S13. No new EFFECT_ID was issued, and all 47 existing effect estimates are retained.
Table S28 Recovered browser queries and historical search limitations
Browser records recover 62 distinct query strings over 150 recorded visits across five platforms. Of these, 54 strings occur on Google Scholar, PubMed or Springer, platforms named in the original record provenance. The remaining eight occur on ancillary ScienceDirect or CABI visits. ProQuest has result-page context but no recoverable query text. A visited URL is not proof of successful search execution, export, screening or contribution to the included set.
	Platform
	Distinct strings
	Visit rows
	Observed access dates UTC+07
	Interpretation

	Google Scholar
	45
	106
	07, 08, 09, 10, 11, 12, 15, 17 August 2026
	Named source platform; main-query/tag attribution unresolved. Includes deeper pagination; authors identified the conflicting deeper-page visits as trials.

	PubMed
	6
	13
	06, 08, 09 August 2026
	Named source platform; main-query/tag attribution unresolved. Includes Boolean expressions; conflicting Boolean activity was retrospectively identified as trials.

	Springer Nature Link
	3
	18
	09 August 2026
	Named source platform; main-query/tag attribution unresolved. Includes Boolean expressions; conflicting Boolean activity was retrospectively identified as trials.

	ScienceDirect
	7
	11
	09 August 2026
	Ancillary browser activity; no new records assigned in the locked PRISMA flow.

	CABI Digital Library
	1
	2
	09 August 2026
	Ancillary browser activity; no new records assigned in the locked PRISMA flow.

	ProQuest
	Not recovered
	7 context visits
	9 August 2026
	Browser visits do not recover query text or selected collections. Separately, the author confirmed CTU Library portal access on 16 October 2026; its current ProQuest Central listing does not establish historical collection selection.


On 13 October 2026 the corresponding author clarified that the conflicting Boolean expressions and deeper Google Scholar pages were trial activity; the main procedure remained as described in V13: individual terms/phrases, first three Scholar result pages, and no backward or forward citation searching. This statement is retrospective and applies to the identified conflict, not automatically to every recovered string. It does not supply complete main-query execution dates, final fields/filters, or mappings to original records.
The CSV preserves verbatim query strings, query/event identifiers, observed dates and settings. It omits raw browsing URLs, credentials and unrelated web searches. Empty URL settings do not prove that no filters were used. Observed Springer variants include dateFrom=2000/dateTo=2026 and blank variants; these cannot establish a single final main-search limit. Zotero Date Added values on 8–10 August 2026 remain record-addition dates. The author-reported Scholar cap and lack of citation searching may have missed publications. No new literature search was conducted for this historical audit. ProQuest access was retrospectively confirmed through the CTU Library portal (https://lrc.ctu.edu.vn/index.php/resources/online-database), checked on 16 October 2026. This check is not a historical search date or evidence of the collections selected during the original searches.
Companion file: Data/Recovered_Search_Queries_V14.csv
Table S29 Targeted intake productivity and source test examples
These selected source-table checks add context to the methane results. They are not an exhaustive co-outcome inventory or pooled analysis. Treatment order, units and source-reported uncertainty/tests are retained. P values below belong to the original reports and are not new review-derived or contrast-specific tests. No missing co-outcomes were imputed, and no new product intensity was calculated from mismatched measurement periods; source-reported metrics are identified as such.
	Study / report
	Treatment order and biological units
	Source observations
	Source locator
	Interpretation and limitation

	S014 / R014
	CFO0, CFO1, CFO2, CFO3; 4 cattle, Latin square
	DM intake: 4.89, 4.90, 4.89, 4.83 kg; SEM 0.077; source P=0.918. Digestible DM: 2.97, 2.96, 2.92, 2.82 kg; SEM 0.089; P=0.792.
	Table 3; saved PDF p.6
	A non-significant difference is not equivalence; digestible amounts are not digestibility percentages.

	S028 / R028
	O1.5T0.3, O1.5T0.5, O3.0T0.3, O3.0T0.5; 6 cattle/arm
	DMI: 8.39, 9.43, 9.49, 8.68 kg/head/day (SEM 0.16; P=0.033). Live-weight gain: 1225.66, 1411.16, 1388.32, 1268.91 g/head/day (SEM 42.39; P=0.046). NDF digestibility: 74.87, 78.21, 74.63, 73.55% (SEM 1.29; P=0.022).
	Table 2; printed p.635; PDF p.3
	Active oil–tannin combinations; intake and growth contextualize Table S26 intensity. No untreated effect or interaction test is derived.

	S036 / R036
	CO0, CO1, CO2, CO3; 16 goats, 4/arm
	DM intake: 598, 603, 622, 598 g/animal/day (SE 34.9; P=0.954). Daily gain: 80.0, 89.2, 93.3, 78.4 g/day (SE 2.384; P=0.006). CH₄/DMI: 22.4, 16.4, 10.2, 8.58 L/kg DMI (SE 1.28; P=0.002). Source-reported CH₄/DWG: 0.30, 0.17, 0.10, 0.13 L/g DWG (SE 0.02; P=0.006; Table 7).
	Tables 2, 3, 7; printed pp.394, 395, 397; PDF pp.406, 407, 409
	At 3% versus 2% oil, yield is lower numerically but the source groups (c and bc) overlap. Daily-gain groups differ (c and a), although 3% shares c with control (bc). Source CH₄/DWG groups at 2% and 3% both carry b. The CH₄/DWG values are reported by the source, not recalculated here; timing is not sufficiently clear to harmonize or combine product intensity.

	S059 / R059
	Run 2 periods 1 (control), 3 and 4 (CNSL 6 g/100 kg BW); same 4 cattle
	CP digestibility: 67.9, 66.7, 64.3%; SD 0.9, 1.6, 3.2; source overall P=0.02.
	Table 1; printed p.279; PDF p.3
	Source groups a, ab, b distinguish periods 1 and 4; period 3 overlaps both. Control precedes CNSL; period confounding limits causal attribution.

	S014 / R014
	CFO0, CFO1, CFO2, CFO3; 4 cattle
	CH4/DMI: 31.1, 30.3, 30.0, 28.1 L/kg; SEM 0.65; source overall P=0.073.
	Table 5; saved PDF p.7
	All treatment/comparator ratios are below 1, but this source omnibus test does not establish a treatment difference.

	S129 / R129
	MP0, MP11, MP22, MP32; water-spinach experiment; 4-goat Latin square
	Total DM intake, Para-grass experiment (MP0, MP9, MP17, MP26): 357, 361, 379, 393 g/d (SEM 11.1; P=0.16). Total DM intake, water-spinach experiment (MP0, MP11, MP22, MP32): 442, 459, 464, 471 g/d (SEM 13.0; P=0.49). CH₄/DMI: 23.3, 22.4, 20.9, 20.1 L/kg DMI (SEM 1.45; P=0.45).
	Tables 4 and 6 (intake); Table 7 (CH₄/DMI); saved PDF pp.3–4
	Neither total-DMI omnibus test established a treatment difference; nonsignificance does not establish equivalence. Source Table 7 is captioned “Para grass” and prints MP222, but the Experiment 2 heading and Table 6 identify the water-spinach series and MP22. The methane means are unchanged. Each experiment used four goats; animal identity across E01/E02 is not reported. Neither shared animals nor independent cohorts across the experiments are assumed.


References: R014, Nguyen Van Thu and Nguyen Thi Kim Dong (2021); R028, Chu Manh Thang and Tran Hiep (2020); R036, Nguyen Thi Kim Dong and Nguyen Van Thu (2018); R059, Maeda et al. (2021); R129, Nguyen Thi Thu Hong et al. (2021). Full entries are linked by REPORT_ID in Table S13. PDF page means the page index in the archived source file, beginning at 1; printed page numbers are stated separately where available. These source checks add targeted examples and do not constitute independent duplicate human extraction. R129 Table 7 prints “Para grass” and “MP222”; the Experiment 2 heading and Table 6 identify water spinach and MP22. These labels are normalized here; numerical entries are unchanged.
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