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1. Introduction

Climate and edaphic characteristics are the dominant drivers of
species distributions, yet it is becoming increasingly apparent that plant
and animal distributions are also shaped by local intra- and inter-spe-
cific biotic interactions (HilleRisLambers et al., 2013) such as compe-
tition (Tingstad et al., 2015), predation (Brown and Vellend, 2014;
Johnson and Fryer, 1996), facilitation (Bruno et al., 2003), and mutu-
alisms (Nunez et al., 2009). Sessile terrestrial plants are unable to ef-
fectively evade herbivores, and are therefore vulnerable to herbivory
and seed predation by vertebrates and invertebrates. Predicting the
magnitude of the effects of biotic interactions on a species’ ability to
respond to climate change is challenging given that biotic interactions
are inherently tied to local abiotic environmental gradients. Experi-
mental field studies are necessary to tease apart biotic and abiotic (i.e.,
climatic, edaphic) processes controlling the distributions of species
(HilleRisLambers et al., 2013). The methodologies employed in this
ongoing investigation have, however, received little scrutiny thus far.

The use of herbivore exclosure devices in field experiments has
become a popular means of assessing the effects of herbivory, by both
post-dispersal seed predators and plant herbivores, on recruitment and
plant community dynamics. Such effects are of strong interest in con-
servation biology, where plant-herbivore interactions between native
and introduced species are often important (Boyd et al., 2017; Forsyth
et al., 2015; Hager and Stewart, 2013; Thompson et al., 1992), and for
forestry and horticultural applications, where herbivory and seed pre-
dation can constrain productivity (Leadem et al., 1997; Marsh et al.,
1990). The benefits of using exclosures in field-based herbivore-plant

Abbreviations: SBC, small box cage; LBC, large box cage; LRC, large round cage
* Corresponding author.

interaction research are obvious: exerting control over a natural system
by experimentally manipulating conditions in the field can isolate the
impacts of a group of herbivores on a selected area and/or plant spe-
cies, whereas observational studies must rely more heavily on in-
ference. However, exclosure studies have been criticised for not ad-
dressing fundamental interactions between herbivore groups and the
species they consume, and instead apply a binary filter on a complex
relationship (Hester et al., 2000). Nevertheless, exclosure studies pro-
duce consistent responses among prey species the vast majority of the
time (Sih et al., 1985). The prevalence of significant effect size, as well
as the immutable importance of herbivore-plant interactions research
(Humphrey, 1998), explains the continued popularity of herbivore ex-
closure studies, despite often being logistically challenging.

Alternatives to using herbivore exclosures in experimental herbivore-
plant interaction studies are uncommon in the literature. Lab-based re-
search focussed on herbivore-plant interactions can be practical when
looking at herbivore-induced reactions in plants (e.g., Roslin et al., 2008;
Hartley and DeGabriel, 2016), or when a plant and its respective herbivore
specialist can be tested in a lab (e.g., Bates et al., 2000); however, these
options are not always feasible and such research often requires field-
based experimental data collection. Camera traps, a method borrowed
from wildlife studies (Kucera and Barrett, 2011; Trolliet et al., 2014), have
been effectively used in herbivore-plant interaction studies to identify
herbivores (Nunez et al., 2008) and observe their behaviour (Jansen et al.,
2012). Their use in plant-focussed research remains limited (Burton et al.,
2015), however, due to their inability to quantify aspects of herbivore-
plant interactions such as the extent of damage caused by browse pressure
(Brodie et al., 2012; Kuijper et al., 2009).
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