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Introduction

Much beyond being only substrates for growing
plants, soils are living entities and the home of numerous
organisms whose diversity may even surpass that of
the aboveground flora and fauna. Soils are among the
most biologically rich habitats on earth; nowhere in
nature are species so densely packed as they are in soil
communities (Hagvar, 1998). For example, a single
gram of soil may contain millions of bacteria and
several thousand species of microorganisms (Torsvik
etal., 1996), while soils of tropical forest habitats (e.g.,
Amazonian or Atlantic Rainforests) may harbor more
than 2,200 species of soil invertebrates in a single site
(Mathieu, 2004). Of these, the vast majority is likely to
be nematodes and insects, each representing more than
100 species. In fact, over 1 million species of insects
may inhabit Brazilian ecosystems (Lewinsohn et al.,
2005), and a large proportion of these, up to 25% or
more using estimate of Decaéns et al. (2006a), may be
associated with soils for an important part of their life
cycle. More than 50,000 species of soil+litter inhabiting
animals have been described from Brazil, being the
beetles, Protozoa, spiders, nematodes, ants, and mites
the most diverse, each with more than 1,000 classified
or estimated species (Brown et al., 2006). However,
most groups of soil animals remain poorly known,
and their species diversity is certainly much larger
than the currently known totals. Further efforts are
urgently needed to overcome the taxonomic challenges
involved in describing the world’s soil biota, especially
considering the potential negative impacts on global
biodiversity of climate and further land use changes
worldwide.

Soil animals perform various ecosystem services
and key functions in both natural and agricultural
ecosystems (Lavelle et al., 2006). Many soil fauna

orders include predators active in biological control of
pests and diseases; a large variety of detritivores and
fungivores contribute significantly to decomposition of
organic matter and nutrient cycling. Soil formation and
physical properties are affected by bioturbating animals.
Some soil fauna (e.g., snails, earthworms, ants, termites,
beetle grubs, caterpillars) are important sources of
food for indigenous human societies (Paoletti, 2005).
Many insects that often spend a critical stage of their
life cycle within the soil or on its immediate surface are
important plant pollinators (Bater, 1996). The activity
of soil animals can also significantly influence plant
growth, both positively and negatively (pests). Finally,
soil animals and their biodiversity have also been
widely used as bioindicators of soil quality (Paoletti,
1999). In fact, the value of the ecosystem services,
provided each year by the soil biota worldwide, might
exceed US $1.5 trillion (Pimentel et al., 1997).

To classify the vast biodiversity of soil fauna,
understand their functional significance to soils, and
quantify their financial impacts on human beings under
rapidly changing socioenvironmental conditions, soil
zoologists face major challenges. Recent advances in
soil ecological theory, multivariate statistics and field
and laboratory equipment and techniques have greatly
aided soil zoologists in this process, but much of the
work still involves many hours of careful observation
in the field and under the microscope in the laboratory.
We are still a long way from a comprehensive
understanding of the biodiversity and function of soil
fauna communities, particularly in the tropics, where
land use changes and agricultural intensification have
greatly impacted the soil, putting both biodiversity and
functions at risk.

Scientific meetings, such as the International
Colloquia on Soil Zoology and Apterygota, provide
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unique fora to discuss present advances and future
perspectives of research in the field. Furthermore, the
publications derived from these colloquia generally
represent the “state of the art” of the science in the
field, and often include seminal works that are “citation
classics”. Finally, these publications are a historical
record of the development of the field of Soil Zoology,
and should be considered obligatory reading for those
initiating in the field.

In the present editorial, we briefly address the
historical evolution of the colloquia and their derived
publications and highlight the main results of the
XV International Colloquium on Soil Zoology and of
the XII International Colloquium on Apterygota, held
in Curitiba, Brazil, in August-september, 2008.

The Soil Zoology Colloquia

In 1955, a one-week course at the University
of Nottingham, entitled “Second Easter School in
Agricultural Science”, led to the publication of a book
on soil zoology (Easter School in Agricultural Science,
1956). The undertaking of this colloquium may be
considered a catalyst for the consolidation of Soil

Zoology as a discipline on its own (Kevan, 1985). In
fact, this could (and probably should) be considered the
first of the Colloquia on Soil Zoology which have been
held regularly since then (Kevan, 1985). Nevertheless,
it was not until the following year, at the 6™ International
Society of Soil Science (ISSS) meeting in Paris, that
the Soil Biology Commission of the ISSS instituted the
Soil Zoology Committee, with the task of organizing a
series of colloquia at regular intervals. Therefore, the
first (or rather second) of these symposia took place at
Rothamsted, in 1958, and was dedicated to Methods
of Research in Soil Zoology (Murphy, 1962). A few
years later, the Soil Zoology Committee became the
Subcommission D of Commission III (Soil Biology)
of the ISSS, with the responsibility of publishing
at regular intervals the Bulletin of the Zoological
Committee of the International Society of Soil Science,
entitled “Biologie du Sol”, starting in 1964, which in
1976 became “Pedofauna”.

Since the colloquium at Rothamsted in 1958, the Soil
Zoology colloquia have been held in various countries
(Table 1), at approximately 3—4 year intervals (from
1970-1988 the colloquia were held every 3 years).
Up until the 1988 colloquium ICSZ X (Veeresh et al.,

Table 1. Year, location, and publication of the past International Colloquia on Soil Zoology (ICSZ) and Apterygota (ICA).

Colloquia Year Location Publication
Soil Zoology
ICSZ 0 1955 Notingham, U.K. Kevan (1956)
ICSZ 1 1958 Hertfordshire, U.K. Murphy (1962)
ICSZ 11 1962 Oosterbeek, Netherlands Doeksen & van der Drift (1963)

ICSZ 111 1966 Braunschweig-Vélkenrode, Germany Graff & Satchell (1967)

ICSZ 1V 1970 Dijon, France d’Aguilar et al. (1971)

ICSz v 1973 Prague, Czekoslovack Republic Vanek (1975)

ICSZ VI 1976 Uppsala, Sweden Lohm & Persson (1977)

ICSZ vl 1979 Syracuse, New York Dindal et al. (1980)

ICSz vl 1982 Louvain-la-Neuve, Belgium Lebrun et al. (1983)

ICSZ 1X 1985 Moscow, Russia Striganova (1987)

ICSZ X 1988 Bangalore, India Veeresh et al. (1991)

ICSZ X1 1992 Jyviskyla, Finland Haimi & Huhta (1995)

ICSZ X1II 1996 Dublin, Ireland Curry et al. (1998)

ICSZ XIII 2000 Ceské Budg&jovice, Czeck Republic Rusek (2002)

ICSZ IVX 2004 Rouen, France Decaéns et al. (2006)

ICSZ XV 2008 Curitiba, Brazil Brown & Sautter (2009)
Apterygota

ICA1 1970 Paris, France

ICATL 1973 Jevany, Czeckoslovack Republic

ICATII 1976 Sodertélje, Sweden

ICATV 1979 Krakow, Poland

ICAV 1982 Louvain-La-Neuve, Belgium Gregoire-Wibo et al. (1983)

ICAVI 1985 Moscow, Russia Striganova (1987)

ICAVII 1988 Bangalore, India Veeresh et al. (1991)

ICA VIII 1992 Helsinki, Finland Vilkamaa (1994)

ICAIX 1996 Dublin, Ireland Bolger (1997)

ICAX 2000 Ceské Budgjovice, Czeck Republic Rusek (2002)

ICA XI 2004 Rouen, France Thibaud et al. (2006)

ICA XII 2008 Curitiba, Brazil Brown & Sautter (2009)
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1991), all proceedings were published as books, many
of which can be considered classic publications on Soil
Zoology (Table 1). Each of these books contains a large
number of papers that synthesize results of research
being performed at the time, often including classical
and well-cited reviews. Since 1992, starting with ICSZ
XI in Jyvidskyld, Finland, the proceedings have been
published in peer-reviewed journals (Table 1): Acta
Zoologica Fennica — ICSZ XI (Haimi & Huhta, 1995),
European Journal of Soil Biology — ICSZ XII and ICSZ
XIV (Curry et al., 1998; Decaéns etal., 2006b), Applied
Soil Ecology - ICSZ XIII (Rusek, 2001-2002), and
Pesquisa Agropecuaria Brasileira - ICSZ XV (Brown
& Sauter, 2009) (Table 1). These publications form
the basis of much of our present knowledge on Soil
Zoology.

The Soil Zoology Committee maintained close
ties to the ISSS for many years, organizing special
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symposia at several ISSS meetings, held every four
years. Nevertheless, a restructuring of the ISSS, after
the 16™ ISSS meeting in Montpellier (1998), led to
the disbanding of the Committee by the Soil Biology
Commission (effective at the Bangkok meeting in
2002). Nonetheless, the chair and members of the Soil
Zoology Committee decided to maintain the regularity
of the colloquia, despite breaking of formal ties to the
ISSS.

Up to the present date, 15 (or rather 16) ICSZ
have been held, generally in Europe (13 out of the
16; Table 1), due to the traditionally large number
of European participants and the long history of
research on Soil Zoology in the member countries.
The number of presentations at each colloquium has
increased progressively with time, as also the number
of participants (Figure 1). This reached its height at
ICSZ X1V, where 356 participants contributed more
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Figure 1. Total number of presentations (taken from the book of abstracts from 1992-2008) or papers published (taken from
the colloquium proceedings, see Table 1) by representatives of different continents, at the International Colloquia on Soil
Zoology. The number of presentations from Latin America is indicated at the top of the bars.Other includes Africa, Asia,
Oceania and Antarctica. North America (Canada + USA), excluding Mexico. If the work was done by someone from any of
these continents in another location, i.c., Siberia, East of Urals, Antarctica, or in Latin America or Africa (e.g., by a European,
for instance), then it was counted as a contribution from the continent where the work was done (i.e., Latin America or Other

if done in Asia, Antarctica, Oceania, Africa, etc.)
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than 300 presentations (oral + posters) (Decaéns et al.,
2006b).

Oral and poster presentations and their resulting
publications have been typically dominated by
Europeans at most colloquia (Figure 1). However,
when the colloquia have been held in other countries,
especially India (ICSZ X) and Brazil (ICSZ XV),
a large number of contributions were made by local
scientists. These were the only two occasions when the
proportion of contributions from Europe wasunder 50%.
Clearly, the realization of colloquia in other countries,
outside Europe, provides unique opportunities to both
strengthen local Soil Zoology chapters/societies, and
share their research with scientists from other countries
and continents. Both India and Russia have strong soil
ecology/zoology societies that frequently organize
meetings (Uvarov, 2001).

The traditionally low number of contributions by
scientists from North America (the numbers in Figure 1
are for Canada and USA only, excluding Mexico), may
be due, in part, to a later start in the development of
research on Soil Zoology in the continent (Kevan,
1985). A progressive increase in presentations in
recent colloquia was expected, considering the large
and growing number of students and institutions
involved in soil zoological research in Canada and the
USA. Nevertheless, only in ICSZ VIII (International
Colloquium on Soil Zoology, 1983) and ICSZ XII
(Curry et al., 1998), did they surpass 20 presentations.
However, this may be partly due to the fact that since
1985 they have a forum to present their own papers:
the biennial meetings of the Soil Ecology Society.

The XV International Colloquium on Soil
Zoology

The XV International Colloquium on Soil Zoology
was held in Curitiba, Brazil, from 25 to 29 August,
2008. The colloquium was attended by approximately
160 participants from 25 countries: of these, 46% were
from Latin America (83% of these from Brazil), and
41% from Europe. This was the first time that the
colloquium was held in the Southern Hemisphere and
in Latin America (Table 1).

A total of 226 presentations were made, with 60 oral
and 166 poster presentations. A special, one-day session
covered the topic of Soil Zoology in the Tropics, with
63 presentations, 41 of them by Brazilian scientists and
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students. In fact, students were an important proportion
of the participants, representing about one third of
the total. Holding the colloquium in Brazil presented
a unique opportunity for Latin American scientists
to share with the rest of the world their research, a
phenomenon which had been, up until then, very
limited. At the ICSZ XV (Brown & Sautter, 2009),
89 presentations were by Latin American scientists/
students. Although the number of presentations of Latin
American scientists had been increasing, particularly
in the last three colloquia (Figure 1), historically, the
colloquia have been poorly attended by delegates from
Latin America and other developing countries, mainly
due to the high cost of participation.

Considering the country of the colloquium (Brazil)
is one of the world’s largest producers of agricultural
products (Alexandratos, 1995), and the venue (Curitiba)
1s located in the Atlantic Rainforest, one of the world’s
hot-spots of biodiversity (Mittermeier et al., 2005), and
home to a large number of endemic, endangered species
(Machado et al., 2005), we felt it appropriate to select
the main theme of the colloquium as “Biodiversity,
Conservation and Sustainable Management of Soil
Animals”.

The colloquium was thus organized around 4 main
sessions that addressed eight themes. Session 1,
“Soil Animal Biodiversity: The Final Frontier”,
addressed the themes of “Monitoring Soil Animal
Biodiversity” and “Soil Animals as Environmental
Bioindicators”. This session was one of the most
popular, with 60 presentations, most of them covering
the first theme (biodiversity). Session 2, “Soil Animals
as Pests and Beneficials in Sustainable Land Use
Systems”, addressed the themes of “Soil Animals as
Pests and Beneficials” and “Soil Animal Ecology
and Ecotoxicology”. Session 3, “Soil Zoology in the
Tropics”, covered the developments in soil zoology in
general in the Neotropics and the Paleotropics, with
the vast majority of the presentations (87%) devoted
to results of neotropical studies (Latin America). The
final session, “Soil Animals and Ecosystem Services”,
addressed the themes “Soil Animals and Ecosystem
Sustainability” and “Global Ecosystem Changes and
Soil Animals”, with most (40 out of 48) presentations
devoted to the first theme.

Combining the topics presented in session 3 within
the others of the remaining sessions, it became obvious
that most of the presentations addressed a topic of still
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much apparent need for research, particularly in the
Tropics: biodiversity assessments (Figure 2). In this
theme, as in others, most of the work presented was
by Europeans. Taxonomic impediments continue to
be a great hindrance for this type of research in the
Tropics, and much of the work is still performed
by and in partnership with European scientists and
institutions [e.g., Solobioma project; see papers of
Rombke et al. (2009) and Schmelz et al. (2009)]. It
is hoped that with time and more emphasis placed on
training of national scientists, in different tropical
countries, dependence on European specialists for
taxonomic work will decrease, facilitating the work
for future generations of developing countries’
scientists.

The effects of global change on soil animals,
another topic of preeminent research, still continues
to be greatly overlooked and little understood, and
the number of presentations on the topic was greatly
limited.

The publication of this issue of Pesquisa
Agropecuaria Brasileira includes 39 papers; 31
are from ICSZ XV (Brown & Sauter, 2009) and 9
from ICA XII (Brown & Sauter, 2009) (see below).
Of former papers, four are general reviews on
the importance of soil fauna (Anderson, 2009),
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Figure 2. Number of presentations made on the main themes
of the XV International Colloquium on Soil Zoology, by
representatives of different continents. Other continents
include Asia, Oceania, North America (excluding Mexico),
and Africa.

ecotoxicology (Kuperman et al., 2009), the role of
soil zoology in ecological theory (Lavelle, 2009), and
sampling methods for soil biota (Bignell, 2009). Most
of the papers in this special issue are ecologically-based
studies that address basic aspects of soil animals
(biodiversity, abundance), in various ecosystems, and
the impact of management practices on soil fauna.
Several of these approach the use of various members
of the soil fauna (e.g., nematodes, earthworms, ants)
or their communities (especially the macrofauna) as
bioindicators. Interestingly, very few papers dealt with
the basic biology of soil animals (Grigoropoulou et al.,
2009), although there is still much to be discovered
of the behavior of many species and groups of soil
invertebrates. Three papers address rather specific
methodological (Souza et al., 2009) for ants and
ecotoxicological (Piola et al., 2009; Pizl et al., 2009)
issues of soil fauna. Two additional papers address
the pros and cons of relatively new techniques in Soil
Zoology: DNA barcoding (Rougerie et al., 2009) and
earthworm marking using visual implants (Butt et al.,
2009).

Other developments at ICSZ XV (Brown & Sauter,
2009) were the selection and election of a new chair and
of members of the Soil Zoology Committee (see list at
the end of'this editorial). It was agreed that the chairman
always be the organizer of the last colloquium, and that
the previous organizer be also part of the committee.
Furthermore, it was proposed that the membership
include a wide geographic spread, with representatives
from each continent (except Antarctica). It was also
decided that a proposal be sent to the [USS for a special
symposium at the upcoming 19" meeting in Brisbane,
Australia. The proposal was sent and approved, and a
special session on soil ecosystem services of soil fauna
will take place at the conference. Furthermore, the
following venue and organizer of the next colloquium
were chosen: ICSZ XVI will take place in Coimbra,
Portugal, organized by Dr. José Paulo Sousa.

Apterygota Colloquia

The first Apterygota colloquium was held in Paris in
1970. Since then, the colloquia have been held every
3—4 years (since 1988, they have been held every
4 years), generally in European countries (Table 1).
Only twice have they been held outside Europe: in
Bangalore, India, 1988 (Veeresh et al., 1991), and
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twenty years later in Curitiba, Brazil, 2008 (Brown
& Sauter, 2009). The proceedings of the colloquia
have been published mainly in Pedobiologia as well
as in several books (Table 1). Unfortunately, we could
not find a record of the publication of the first four
colloquia, even when consulting some of the experts
in the field (e.g., José G. Palacios-Vargas, Jean-Marc.
Thibaud, Franz Janssens). Therefore, we could not
offer an estimate of the contribution of scientists from
different continents to research on Apterygota at the
last 12 colloquia, as was done for the Soil Zoology
colloquia (we hope that this task can be undertaken by
future colloquia organizers). Nevertheless, it is well
known that several taxonomists and ecologists are and
have been actively studying Apterygota throughout
the world, several of them in Latin America, although
their contributions to the Apterygota colloquia have
generally been limited.

The XII International Colloquium on Aptyerygota
was held in Curitiba, Brazil, September 1-2, 2008
(Brown & Sauter, 2009). The colloquium was divided
in two sessions: (1) “Ecology, Bioindication and
Conservation”, which included two themes - “The
role of Apterygota in Restoration and Conservation”
and “Behaviour in Apterygota”; and (2) Morphology,
Anatomy and Ultrastructure.

The undertaking of the XII Colloquium in Curitiba
was a unique opportunity to bring together Apterygota
researchers from Latin America, and especially Brazil
(this was the first meeting of Brazilian specialists).
The Colloquium had 25 participants, 18 from Latin
America (72%), most from Brazil (12). Delegates from
Germany, Poland, Spain, USA, Japan and China were
also present. In a total of 20, oral (7) and poster (13)
presentations were made. Of these, 2 oral and 8 poster
presentations were by Brazilians, representing 50% of
the total. Altogether Latin American scientists were
responsible for 60% of all contributions. In fact, the
Colloquium initiated a new era for Apterygota research
in Brazil: the meeting prompted the organization of the
I Brazilian Workshop on Collembola Taxonomy, to be
held in September 2009, in Jodo Pessoa, Brazil, bringing
together all Brazilian Collembola researchers.

Of the 39 papers in the present thematic issue, nine
were derived from ICA XII (Brown & Sauter, 2009).
These are mainly descriptive in nature, focusing on
the presence of particular species or communities of
Apterygota in different ecosystems, including the
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impacts of flooding (Marx et al., 2009; Wild et al.,
2009) and environmental pollution (Fiera et al.,
2009) on Collembola. Finally, two papers deal mainly
with morphological characteristics of Collembola
(Palacios-Vargas & Meneses, 2009) and Archacognatha
(Bach).

Future perspectives

Tropical countries such as Brazil are host to a large
part of the world’s biodiversity, much of it living in
the soil (Lewinsohn et al., 2005; Brown et al., 2006).
However, many species of the soil biota must still be
discovered and described, and this is limited by the
few specialists working in the region. Mainstreaming
and facilitation of taxonomy, as well as training and
research on the biology and life history of many groups
and species of soil fauna must be prioritized, if we are
to reach an adequate understanding of soil biodiversity
and its role in natural and agricultural ecosystems in
the tropics.

Soil animals are part of the biological resources that
need to be managed in productive ecosystems (Lavelle
et al,, 2001). They contribute important ecosystem
services (Lavelle et al., 2006), can be used as indicators
of the health of the system and play an important part
in maintaining its fertility and productivity (Paoletti,
1999). A diverse community of soil animals may
help reduce pest outbreaks (Lavelle et al., 2004),
and their activity creates and maintains soil structure
(McGill & Spence, 1985), regulates decomposition
and mineralization processes and can influence the
long-term turnover and protection of organic matter
(Lavelle etal., 2001). Therefore, proper and sustainable
management practices, in particular those that preserve
and enhance the litter layer (quality and quantity),
protect the soil’s physical integrity, minimize the use
of external synthetic inputs (especially pesticides),
and enhance soil organic resources will be the most
interesting to promote soil animal activities and their
beneficial role in soils (Lavelle et al., 2003).

The organization of international colloquia, such as
these held in Brazil, are unique opportunities to bring
together experts in the field and share results of the
latest and most up-to-date research in the growing field
of Soil Zoology. The papers here presented address
many of the above topics, and we believe that this
issue of Pesquisa Agropecuaria Brasileira constitutes
an important contribution to the main and subsidiary
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themes of the colloquium. However, we acknowledge
that there is still much to be done to adequately
identify, preserve and manage soil animals, and these
topics will certainly still provide many challenges
to researchers in the future, especially in tropical
countries.
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