Supporting Information
Details of methods, statistics and studies used in the analysis.
Appendix S1 - Keywords used for search in ISI Web of Knowledge 
Relevant studies were identified through computerised searches in the ISI Web of Science database. The finalised search query performed on 10 March 2015 was:
TS = (fung* OR macrofung* OR myco* OR wood-decay OR sapro* OR parasit* OR pathogenic* OR ectomycorrhiz* OR arbusc* OR endomycorrhiz* OR mycorrhiz* OR basidiomyc* OR ascomyc OR lichen* OR cyanobacteria* OR epiphyt* OR coleoptera* OR beetle OR carabid* OR saproxylic OR ground-beetle)
AND
TS = (forest* OR woodland OR wooded) 
AND 
TS = (richness OR divers* OR biodivers*) 
AND
TS = (ancient OR old-growth OR primary OR virgin OR pristine OR mature OR remnant OR “ecological continuity” OR “habitat continuity” OR “forest continuity” OR “environmental continuity” OR “historical continuity” OR “stand age” OR “forest age” OR chronosequence OR succession* OR plantation* OR secondary OR clear-cut* OR clearcut* OR clear-fell* OR clearfell* OR afforest* OR “planted forest” OR “forest cycle” OR stand structur* OR multi-age OR “multiple aged” OR “demographic transition” OR “canopy closure” OR “stem exclusion” OR “over mature” OR “stand initiation” OR “understorey reinitiation” OR “pole stage” OR pre-thicket OR mid-rotation OR rotation)
NOT
TS = (mangrove OR bushland)
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Appendix S3 - Distribution of studies used in the analysis. Point size represents the number of studies per 4 degree grid cell.
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Appendix S4 - Funnel plot of the log response ratio and standard error of the entire dataset. An absence of publication bias is indicated by a symmetric funnel with larger spread at smaller sample sizes; the variation around the effect size should decrease as sample size increases.
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Appendix S5 – Rationale for unweighted regression
Here we detail issues with weighting our meta-regressions to improve precision, which may arise frequently in ecological experimental design.


In weighting by the inverse of within-group variance, the variance calculation depends on whether studies have completely randomised or matched designs (Borenstein et al. 2009; Lajeunesse 2011). Our meta-analysis included both completely randomised designs and matched designs in the form of randomised block or systematic designs sensu Hurlbert (1984). For a control group of old-growth forest and a treatment group of restored forest, the effect-size variance is estimated from group means ͞xi , standard deviations si, and sample sizes ni. The variance estimate for a completely randomised study design is: . The variance estimate for a matched study design requires a further subtraction from this estimate, of an amount equal to , where r is the coefficient of correlation between control and treatment measurements (Lajeunesse 2011). Randomised blocks or systematic groups that contain old-growth and secondary forest stands generally have low replication in ecological studies, due to the time and expense demanded by biodiversity surveys. Studies for our meta-analysis frequently reported replications of two and three matches (i.e. randomised blocks or systematic pairs) of old-growth and restored forests. Such low sample sizes make for nonsense estimations of r, and consequently of variances, for matched designs. In practice, incorporating these nonsense estimates for matched designs has the effect of reducing variance by orders of magnitude. Excluding studies with matched designs from the analysis, however, would greatly reduce the sample size of the meta-analysis (56 out of the 90 studies had matched study designs).
In meta-regression with weightings on sample size or variance, the presence of large-sample outliers can substantially influence parameter estimates (Fuller & Hester 1999). Discarding them from the analysis has the unsatisfactory consequence of a substantial decrease in power due to losing the studies most likely to have highest precision (Fuller & Hester 1999). 
In lieu of excluding studies for want of more information on observed or expected variance, we set stringent criteria for including studies in the meta-analysis, based on the quality of their designs with respect to distinguishing treatment effects from unmeasured variation. Meta-analyses in ecology frequently use unweighted effect sizes, particularly in the absence of satisfactory measures of observed or expected variance (Benayas et al. 2009; Koricheva & Gurevitch 2014; Martin et al. 2013; Moreno-Mateos et al. 2012; Putz et al. 2012).Cardinale et al. (2006) and Marvier et al. (2007) found little difference between the results of weighted and unweighted meta-analyses. Unweighted meta-regression is often more robust, because it does not use potentially misleading estimation of error variances (Fletcher & Dixon 2012).
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