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Result and Discussion 
[bookmark: OLE_LINK322][bookmark: OLE_LINK323][bookmark: _Hlk524978327]Considering that the duration of defaunation was a factor influencing the effect sizes of defaunation on CH4 production, ruminal VFA and dietary fiber digestion among the studies, the studies were grouped into short- and long-term defaunation. The optimal grouping week for the subgroup meta-analysis was dependent on the minimum heterogeneity within the subgroup and the significance level for explaining the heterogeneity across studies. Taking the effects of defaunation on methane emissions as an example, grouping the studies according to the faunation state (faunated or refaunated) and the duration of defaunation (short-term or long-term, by 11 wk) for methane production explained (P < 0.001, meta-regression analysis) the heterogeneity across all studies. Neither between-study heterogeneity nor publication bias was observed in the subgroups of long-term defaunation and refaunation (Figures S1 and S2). Therefore, both subgroup meta-analysis (Figure S1) and publication bias analysis (Figure S2) showed that high heterogeneity existed between the faunation and refaunation subgroups. Similar results were observed in terms of ruminal VFA profiles. However, evaluation of the faunation state of the control animals was not the objective of this study; therefore, control animals into which protozoa were reintroduced after complete defaunation (refaunation) were excluded from this meta-analysis. A possible explanation for the heterogeneity between the faunation and refaunation subgroups is that the ruminal ecosystem of refaunation is reshaped by complete defaunation, as discussed in the main text. 

[bookmark: OLE_LINK350][bookmark: OLE_LINK351][bookmark: OLE_LINK348][bookmark: OLE_LINK349]Publication Bias. Publication bias analysis is performed to test whether selective publication occurs among studies (e.g., if positive results are more likely to be published) (Begg and Mazumdar, 1994). The presence of publication bias was estimated both graphically with funnel plots and statistically using Begg’s test (Begg and Mazumdar, 1994).

Figure Legends
[bookmark: _Hlk525718982]Figure S1. Forest plot showing the results of the subgroup meta-analysis of the anti-methanogenic effect size of defaunation, grouped by faunation state and duration of defaunation (11 wk).
BF = born and reared protozoa free; AF = artificial defaunation; SMD = standardized mean difference; 95% CI = 95% confidence interval
* I-squared = percentage of heterogeneity across studies; P-value of SMD = 0
[bookmark: OLE_LINK162][bookmark: OLE_LINK163]Figure S2. Funnel plot for the effect size of defaunation on CH4 production in (A) all studies, (B) short-term defaunation, (C) long-term defaunation, and (D) refaunation. The P-value of publication bias is presented. SMD = standardized mean difference, se = standard error.
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Proportion of Duration of Method of Faunated

Trial forage % defaunation  defaunation  state SMD (95% CI) Weight %
Short-term defaunation vs. faunation '
Chandramoni et al. (2001) Exp.1 30 5w AF Faunated — -2.11(-3.72, -0.49) 3.81
Schonhusen et al.(2003) Exp.2 35 5w BF Faunated —_— -3.26 (-5.56, -0.95) 269
Zhou et al. (2011) Exp.1 60 5w AF Faunated ~—————— | -5.95 (-10.38, -1.53) 1.06
Zhou et al. (2011) Exp.2 60 5w AF Faunated —_— -3.33 (-6.14, -0.52) 211
Morgavi et al. (2012) Exp.1 75 6w AF Faunated —_— -0.78 (-2.88, 1.32) 298
Kreuzer et al. (1986) Exp.3 413 9w AF Faunated —_— -3.52 (-5.53, -1.51) 312
Nguyen et al. (2016a) Exp.1 100 ow AF Faunated —! -1.92 (-3.47, -0.36) 3.91
Nguyen et al. (2016a) Exp.2 100 9w AF Faunated —_— -2.44 (-4.17,-0.72) 3.60
Kreuzer et al. (1986) Exp.1 85.3 10w AF Faunated - -0.27 (-1.46, 0.92) 463
Subtotal (I-squared = 52.2%, p < 0.001)* < -218(-3.12,-1.24) 27.93
. '
Long-term defaunation vs. faunation !
Chandramoni et al. (2001) Exp.2 30 Mw AF Faunated —_— -0.15 (-1.54,1.24) 424
Bird et al. (2008) Exp.1 100 Mw AF Faunated e 117 (0.02,2.31) 473
Kreuzer et al. (1986) Exp.2 413 1Mw AF Faunated — 0.24 (-0.95, 1.44) 464
Hegarty et al. (2008) Exp.1 20 12w AF Faunated - 0.18 (-0.45, 0.80) 573
Hegarty et al. (2008) Exp.2 20 22w BF Faunated - 0.36 (-0.27, 0.98) 5.73
Hegarty et al. (2008) Exp.3 100 24w AF Faunated —- 0.31(-0.50, 1.12) 5.41
Bird et al. (2008) Exp.2 100 26w AF Faunated —— 0.79 (-0.30, 1.88) 4.84
Hegarty et al. (2008) Exp.4 100 33w BF Faunated —- -0.04 (-0.84, 0.76) 5.42
Morgavi et al. (2012) Exp.2 75 2y AF Faunated —_— 0.51 (-1.52, 2.53) 3.11
Subtotal (l-squared = 0.0%, p = 0.039)" 0 0.31(0.02, 0.61) 43.83

1
Defaunation vs. refaunation :
Faichney et al. (1999) Exp.1 50 aw BF Refaunated —_— -2.31(-6.30, 0.68) 1.94
Faichney et al. (1999) Exp.2 50 aw BF Refaunated —_— -3.93 (-8.25, 0.39) 111
Vermorel and Jouany (1989) Exp.1 89 aw AF Refaunated — 0.00 (-1.39, 1.39) 424
Vermorel and Jouany (1989) Exp.2 7 8w AF Refaunated —<-+ -1.19 (-2.73, 0.35) 394
Nguyen and Hegarty (2016) 95.5 8w AF Refaunated —_— -1.25 (-2.50, 0.01) 4.50
Nguyen et al. (2016¢) Exp.2 100 17w AF Refaunated - -1.27 (-2.59, 0.06) 437
Morgavi et al. (2008) 75 2y AF Refaunated - -0.70 (-1.98, 0.59) 4.45
Belanche et al. (2015) 67 5y BF Refaunated —_— -3.66 (-5.33, -1.99) 3.70
Subtotal (I-squared = 49.1%, p = 0.001)" <) -1.42 (-2.24, -0.60) 28.24
. '
Overall (I-squared = 71.8%, p = 0.001)" Lo -0.86 (-1.37,-0.36) 100.00
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