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Research needs in insect conservation and diversity
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As the newest addition to the Senior Editors of Insect Conserva-
tion and Diversity (ICD), it is a great pleasure for R.K.D. to be
able to lead off this first issue of the journal for 2010. Through-
out the second year of operation, our new journal has been
growing and developing beyond all expectations, with continued
high quality submissions by authors, and effective and timely
handling of manuscripts by an exceptional team of Associate
Editors. This success has been attributable, in no small measure,
to the hard work and commitment of Brad Hawkins as a Senior
Editor over the last 2 years, and it is with great reluctance that
we bid farewell to Brad from the journal and wish him every suc-
cess in his future role as Editor-in-Chief of the Journal of Bioge-
ography. With Brad’s support, we saw a substantial increase in
the number of submissions of high quality manuscripts to the
journal in 2009, and a dramatic increase in the dissemination
and uptake of ICD articles by the wider scientific community.
Online access to articles increased 70% over 2008 values, with
an impressive annual average of over 200 abstract views and
almost 150 downloads per article in 2009 (as estimated from data
for January—September 2009, at the time of writing this edito-
rial). Citation rates of articles on Thompson Reuters ISI Web of
Science also increased dramatically in 2009, and although it is
perhaps too early to judge how these will equate to future cita-
tion metrics for the journal, it is highly encouraging that current
rates are approximately 65% higher than those achieved for arti-
cles in comparable journals, such as the Journal of Insect Conser-
vation, at the same point in their citation history. This strongly
suggests to us that the wider fields of insect conservation and
diversity are burgeoning areas of scientific research, and that
ICD is meeting the need for a high quality platform for authors
to highlight their findings, and express their views.

Although the journal is only in its infancy, it should be possi-
ble (at least to some extent) to determine the main research areas
driving this dramatic increase in 2009 metrics based on the most
downloaded and most cited articles of 2008. In this regard, we
have been interested to note the emerging strengths that readers
are drawing from /CD. The top four papers contributing directly
to the “foetal’ /-index (Hirsch, 2005) of our emerging journal,
and collectively amounting to 50% of the total journal citations
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in 2009 (Basset et al., 2008; Cardoso et al., 2008; Fraser et al.,
2008; Thomas et al., 2008), all sit very clearly at the intersection
of two overlapping themes: (i) refinement of sampling and ana-
lytical methods for biodiversity assessment and monitoring (Bas-
set et al., 2008; Cardoso et al., 2008; Fraser et al., 2008), and (ii)
assessment of the impact of land use change and habitat distur-
bance on arthropod communities (Basset ez al., 2008; Fraser
et al.,2008; Thomas et al., 2008). We interpret this as prima facie
vindication of the journal’s mandate to promote research that
‘explicitly associates the two concepts of insect diversity and
insect conservation for the benefit of invertebrate conservation’
(Leather et al., 2008).

In 2009, these two key themes have been similarly well repre-
sented in manuscript submissions, with significant new papers
published both on sampling and analytical methodology (e.g.,
DeVries et al., 2009; Guevara & Avilés, 2009; Hayes et al., 2009;
Jones et al., 2009; Novotny, 2009; Nufio et al., 2009), and on
the effects of habitat disturbance on arthropods (e.g., Dupont
et al., 2009; Hayes et al., 2009; Marini et al., 2009; Nufio et al.,
2009; Reece & Mclntyre, 2009; Uehara-Prado & Freitas, 2009),
amongst a wide range of other themes. Importantly, when we
analysed the distribution of articles focusing on different themes
in 2009, we were pleased to find that /CD has achieved a strong
balance in the relative ratios of tropical studies versus temperate
studies (42% vs. 58%, respectively), and in studies focusing on
the distribution, diversity or composition of invertebrate com-
munities in natural systems vs. studies focusing on issues sur-
rounding anthropogenic modification of systems (55% vs. 45%,
respectively). This is particularly unusual in the former case, and
ICD will continue to work hard to maintain these high quality
submissions from (or about) tropical countries. In the latter case,
the balance might suggest that studies of insect conservation and
insect diversity are being addressed representatively. Crucially,
however, a finer-scale analysis of publications in 2009 highlights
some important gaps in coverage that we feel desperately need
to be addressed. First, in terms of the scale of approach, most
studies addressed variation across spatial scales (88%), whereas
studies on temporal variation in insect community structure
were poorly represented (Bourguignon et al., 2009; Graham-
Taylor et al., 2009; Shortall ez al., 2009; Stefanescu et al., 2009).
Second, in terms of the focal ecosystem sampled, most studies
were terrestrial (91%), whereas studies on invertebrate conserva-
tion and diversity in aquatic or riparian systems were poorly
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represented (Gutiérrez-Chacon e al., 2009; Reece & Mclntyre,
2009; Williams et al., 2009). Third, in terms of the major global
change drivers considered to be affecting insect communities,
most studies focused on the impact of land use change (particu-
larly agricultural intensification, habitat disturbance and habitat
fragmentation) or the restoration management of invertebrate
communities following land use change (75% of the studies
focusing on anthropogenically modified systems), whereas there
were a surprisingly low number of climate-related studies
(Anderson et al., 2009; Graham-Taylor et al., 2009; Roy et al.,
2009) and only limited (if any) studies addressing the impacts of
invasive species on native invertebrate communities (Louzada &
Carvalho e Silva, 2009), the impacts of urbanisation (Daniels,
2009), or the impacts of atmospheric CO, increase, nitrogen
deposition, pollution, over-harvesting of invertebrate popula-
tions, or other anthropogenic drivers of global environmental
change, which have been the subject of considerable research
effort elsewhere (Tylianakis et al., 2008). Finally, in terms of the
level of biological organisation targeted, most studies focused on
patterns of variation in community composition (44%) or spe-
cies diversity (22%), and to a lesser extent population-level varia-
tion (16%), but very few studies addressed issues of insect
conservation and diversity at the molecular level (Dupont ez al.,
2009; Knight ez al., 2009) or at the level of species interactions
(Brower et al., 2009; Novotny, 2009; Roy et al., 2009), or the
relationship to ecosystem process rates and the provision of eco-
system services (Guevara & Avilés, 2009; Roy et al., 2009).
Some of these gaps might very well stem from genuine limita-
tions on the types and quantities of such studies being carried
out by researchers, but the gaps might represent simply a lack of
submission of such studies to the journal. In these cases, we will
be actively seeking to encourage such submissions in the coming
year.

Naturally, all of these identified gaps would benefit from
increased research and increased submission rates to /CD, but if
asked to choose the most important area for future research
development, we would make a particular plea here for greater
benchmarking of how altered invertebrate diversity and compo-
sition translate into changes in ecosystem functioning or the pro-
vision of ecosystem services (e.g., pollination, pest control,
nutrient cycling, seed dispersal, and so on). As many insect-med-
iated ecosystem processes are inherently driven by alterations of
consumer-resource dynamics, it follows that a greater under-
standing of spatio-temporal variation in the structure of species
interaction networks would go a long way towards addressing
why a loss of insect biodiversity, or a change in insect commu-
nity composition, really matters for ecosystem dynamics. Of
course, there is nothing particularly novel in these concepts, and
similar pleas have been made for decades (e.g., Didham er al.,
1996), but they have never really been matched by a greater link-
ing of structure and function within the same studies. What is
different now is that over the past 5 years, we have seen dra-
matic advances in the tools and conceptual framework needed
to quantify interaction networks (Bascompte, 2007), and we can
more effectively bridge the gap between community changes
and functional outcomes than ever before. Notably, we would
highlight for readers the conceptual framework proposed by
Vojtech Novotny in the first issue of /CD in 2009, in which he

provides a novel method of linking community structure and
food web interactions. Essentially, Novotny (2009) uses stan-
dard multivariate methods, derived from community analyses,
for simultaneously partitioning the relative contribution of both
host plant distributions and herbivore distributions to the degree
of beta diversity (turnover) of host-herbivore interactions
between different sites. At small spatial scales, Novotny (2009)
found that changes in interaction structure between sites were
due to primarily changes in herbivore species composition and
altered host preferences, while at larger spatial scales changes in
interaction structure were mainly due to the variation in host
plant assemblages. The next step will be to determine what direct
and indirect effects this might have on levels of plant herbivory.

Ultimately, such interaction network approaches raise the real
prospect of being able to link directly the spatial changes in host
and/or herbivore community structure resulting from global
environmental change (or habitat restoration, for that matter),
with changes in functional interactions that affect herbivory
rates, nutrient cycling and plant productivity (Belovsky & Slade,
2000; Hunter, 2001). The crucial step that must be taken is to
map the change in occurrence or frequency of a species against
its associated trophic (e.g., host-herbivore, predator—prey, para-
sitoid-host, and so on) or non-trophic (e.g., plant-pollinator,
plant-seed disperser, and so on) interactions with other organ-
isms, to benchmark the functional consequences of community
change. Already, Novotny’s (2009) multivariate approach to
partitioning the beta diversity of interaction structure has been
more broadly generalised by Laliberté and Tylianakis (2010) to
incorporate not only the presence or absence of particular con-
sumer-resource interactions, but also quantitative variation in
their relative frequencies across space and time, using a flexible
approach based on multivariate dispersion (in the relative fre-
quency of consumer-resource interactions) between sites or
times. As Tylianakis (2008) points out, the value of the network
approach lies in the ability to detect subtle shifts in community
structure better than coarse metrics such as species diversity
(e.g., Tylianakis et al., 2007), or even species composition (i.e.,
changes in species composition may only explain a small compo-
nent of the shift in network interaction structure; Laliberté &
Tylianakis, 2010). This is because interactions are vulnerable to
the presence, identity, phenology, physiology, behaviour and
diversity of different species, so changes in interaction structure
are likely to act as an ‘early-warning’ of system-wide effects
before a loss of species becomes apparent (Tylianakis, 2008;
Tylianakis et al., 2008). It is rapidly becoming apparent that the
quantitative network approach is ideally suited for testing the
functional consequences of multiple components of global envi-
ronmental change for the conservation of invertebrate commu-
nities, including the impacts of habitat loss (Tylianakis et al.,
2007), species invasions (Aizen et al., 2008; Tylianakis, 2008)
and climate change (Memmott et al., 2007; Tylianakis, 2009) on
invertebrates, not to mention potential interactions between
multiple drivers of global change (Didham et al., 2007; Tyliana-
kis et al., 2008).

Looking to the future at /CD, we would encourage further
high quality submissions in our prominent core areas of sam-
pling and analytical methods for biodiversity assessment and
monitoring, as well as the impacts of global environmental
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change on arthropod communities. Meanwhile, we hope for
increased manuscript submission rates in the identified gaps that
we have highlighted above. Prospective authors will be
heartened to know that their submissions will be rewarded with
a consistent, rapid turn-around time on manuscripts (of
<6 weeks to review and first decision, and just 12 weeks from
receipt of manuscript to publication), high rates of dissemina-
tion, and a predicted inaugural Thompson Reuters ISI impact
factor (IF) of over 1.4 (based on current rates of citation; ca 46
cites in 2009 on 32 articles in 2008), which is in the same range as
the current impact factor of other well-established mainstream
conservation journals, such as Biodiversity and Conservation
(IF = 1.473), and over twice as high as the inaugural impact
factor of journals with a similar scope, such as the Jowrnal of
Insect Conservation (IF = 0.690 in 2007) after almost 10 years
of operation. We freely acknowledge the exceptional ground-
work that Tim New, Michael Samways, Tim Shreeve and the
editorial team at Journal of Insect Conservation have laid in
developing these shared areas of research interest, and we are
enthusiastic about the complementary strengths and the wider
publishing platform that the two journals bring to the field. The
editorial team at /CD could not be more pleased with the early
performance of our journal, but ultimately this success is down
to the continued support of you, the readers, and prospective
authors, and we hope that you will help us share in the future
successes of the journal.
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