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and Pacala 1993, Clark et al. 2007, Harpole and Tilman

2007).
Alternatively, woody encroachment could have a



croached richness) varies with both species richness and

plot size (e.g., Adler et al. 2005), and our analysis

included studies with different plot sizes. The use of this

metric and the inclusion criteria above follows Hedges et

al. (1999) and Whittaker (2010). Information on how

data were obtained from individual studies is presented

in Appendix C.

For grasslands/savannas that had multiple studies

published on encroachment, we averaged the richness

response of all studies for each community. This

minimized bias toward grassland/savanna communities

that have been studied more extensively than others (see

Table 1 for levels of replication). Usually, replicates

within communities showed similar responses even if

study designs and plot sizes differed (Supplement) and

the relationship between plot size and richness response

explained little of the overall variability (r2 ¼ 0.05).

Therefore, we feel confident that differences in study

design do not substantially alter our results. Tallgrass







The results of this meta-analysis suggest that in North

America, species richness consistently declines following

woody encroachment and that the magnitude of impact



Roques, K. G., T. G. O’Connor, and A. R. Watkinson. 2001.
Dynamics of shrub encroachment in an African savanna:
relative influences of fire, herbivory, rainfall and density
dependence. Journal of Applied Ecology 38:268–280.

Sankaran, M., et al. 2005. Determinants of woody cover in
African savannas. Nature 438:846–849.

Sankaran, M., J. Ratnam, and N. P. Hanan. 2004. Tree–grass



