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shrubs and trees in arid grasslands of the U.S. Southwest
(Peterset al. 2004; Browninget al. 2014; Porenskyet al. 2016;
Pierce et al. 2019), whereas Þre suppression promoted woody
encroachment in more mesic grasslands (Staveret al. 2011;
Ratajczak et al. 2017b; Hempsonet al. 2019). These transi-
tions may be long-lasting, even after grazing is relaxed or
more aggressive Þre regimes are reintroduced (Bestelmeyer
et al. 2011; Ratajczaket al. 2014; Case & Staver 2017; but see
Twidwell et al. 2016).

Key factors that interact to drive structure and function in
mesic grasslands are well documented– Þre, grazing by mega-



Vegetation sampling

Plant species composition was sampled in May and August
each year to capture within season vegetation dynamics (e.g.
spring ephemerals, peak growth). Because upland areas were
limited in two of the Þre reversals we used only vegetation data
from lowland topographic positions on all watersheds for all
analyses. Vegetation was sampled in Þve 10-m2 permanently
located circular plots equally spaced along each of four 50 m
transects in lowland areas in each watershed, for a total of 4
transects and 20 plots (200 m2) per treatment. Vegetation sam-
pling started 4–16 years prior to reversal treatments (Table 1).



a Bray–Curtis dissimilarity metric to assess long term commu-
nity trajectories in response to Þre reversal treatments in each



watershed whilePoa pratensisandSolidago altissimacharac-
terised vegetation on the long-term infrequently burned refer-
ence watershed. Species composition on the long-term



treatments (Fig. 4a). Once burning stopped, vegetation in the
two annual-to-infrequent reversal treatments diverged in com-
positional space from the long-term annually burned reference
watershed, as well as from each other. Forb cover increased
and grass cover decreased in the absence of Þre. Moreover
neither site is on a trajectory toward current vegetation com-
position on the long-term infrequently burned reference water-
shed. That is, community composition on the annual-to-
infrequently burned treatments exhibited hysteresis as reßected
by novel compositional trajectories that differ from both the
annually burned and infrequently burned reference watersheds
(Table S1).

In contrast, species composition on the infrequent-to-annu-



treatments were initiated as woody cover approached a
threshold beyond which encroachment is rapid and persistent
(Ratajczak et al. 2017b). Shrubs were not eliminated because
they spread clonally and grass cover is reduced at clone
boundaries, reducing fuel loads and Þre intensity such that
clones persist (Briggset al. 2005; Ratajczaket al. 2011).
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