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The values of soil animalsfor conservation biology
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Patrick LAVELLE 2

! Laboratoire d’ Ecologie, UPRES EA 1293, Université de Rouen

F-76821 Mt S Aignan cedex, France

e-mail: thibaud.decaens@univ-rouen.fr
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It has taken time for the international community to accept the idea of biodiversity
values, a concept otherwise long term restricted to the limited aesthetic and touristic aspects
of wildlife. This situation has changed, mainly since the International Convention on
Biodiversity in Rio de Janeiro (1992), which focussed on “the forgotten environmental
problem” of biodiversity erosion and made the first clear reference to the values of living
species. Biodiversity values refer to the direct or indirect, economic or non-economic interest
a given species or ecosystem may represent for human populations. These values are
generaly split into intrinsic and instrumental (use) values, the last category being itself
divided into direct and indirect economic values. Obviously, each of these values carry
different weights, and may not be considered as equally powerful in terms of justification for
species or ecosystem conservation.

Soil is probably one of the more species-rich habitats of terrestrial ecosystems,
especially if extending the definition of soils to related habitats like vertebrate faeces,
decaying wood, humus of hollow trees. The diversity of soil communities (sensu lato) thus
probably encompasses a large part of terrestrial animal species. This highly speciose fauna
has been extensively studied by the scientific community, and current trends in soils fauna
studies include aspects of biology, autecology, ecotoxicology, functional ecology. During the
past 20 years, the recognition of the importance of soil faunain the functioning of soils and by
extension of terrestrial ecosystems has been continuously growing, ending in some important
applications in agronomy and the research of sustainable systems of agricultural production.

Despite this general agreement about the ecological importance of soil fauna and its
economic consequences, this group has been conspicuousy mistaken in biological
conservation studies. This paper aims at presenting soil fauna within the scope of
conservation biology concepts, trying to identify the different values of soil fauna and how
they rely to key ecosystem services. The enormous gap between their recognised usefulness
and their consideration in protection policiesisfinally discussed.
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Spatial aspects of soil fauna activities
Herman VERHOEF, Jerry VAN DI

Institute of Ecological Science; Vrije Universiteit, de Boelelaan 1085
Amsterdam, the Netherlands

Recently, there is an increasing interest in spatial ecology. This is also caused by the
increasing utilization of space by human activities and the competition between different
forms of space utilization. Furthermore, there has been suggested that there is an important
relation between spatial heterogeneity and biodiversity (a.o. Giller, 1996).

In a forest soil the spatial variation in soil processes, such as nitrogen and carbon
mineralization, has been related with the bacterial composition, focussing on the diversity of
ammonia oxidising bacteria, and the characteristics of the complete food web community,
using the Geographical Information System (GIS) techniques.

“Hot spots’ could be visualized, with high process activities and specific food web
composition.

The consequences of spatia scaling on the quantitative relationships between habitat
area, species diversity and food web interaction ( Brose et al, 2004) will be discussed.
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The possibilities of usage of the earthworm Eisenia fetida (Sav.)
biomass gained in ecological boxesin breeding of aquarium fish

Joanna KOSTECKA, Grzegorz P¥CzKA

Institute of Natural Bases for Agriculture Production
Economy Department, Rzeszow University

35-959 Rzeszow, AEwiklinskig 2, Poland

e-mail: jkosteck@univ.rzeszow.pl

Earthworm ecological boxes provide one with the opportunity of home/school organic
wastes utilisation on the spot of their origin. This solution adds to the initial waste segregation
and decreases the amount of organic waste passed to waste dumping sites. Apart from that,
the one carrying out the process of vermicomposting in ecological box, gains severa other
profits such as the possibility of using the produced vermicompost to fertilize home plants
(horticultural usage of vermicompost) and regular receiving the earthworm biomass.

The am of the research was to find further arguments advocating the idea of
vermicomposting in household and school conditions. The aternative use of Eisenia fetida
biomass covered in the paper was feeding aguarium fish on it.

Two species were subject to examination: Poecilia reticulata and Xiphophorus hellen,
both chosen due to their common usage in household and school conditions. These are
ovoviviparous species, easy to breed and having a short reproductive cycle. Each species was
bred in two groups, with 6 specimens of both genders each.

The controlled group was made up by fish fed on standard food ( Daphnia) and Biovit by
Tropica company. The second group of fish was fed on Biovit and earthwoms' biomass. The
fish breeding was carried out in laboratory conditions, with 12 hours lighting cycle and
constant temperature 24°C (water pH = 8).

The earthworm biomass was given to mature fish as small specimens, the brood was fed
on ground biomass. The experiment lasted for 6 months.

As an effect of the experiment, it was noticed that the biomass of the earthworms produced in
earthworm ecological boxes can be used for feeding aquarium fish. Comparing to those fed
on standard food the fish increased the brood number as well as the maturation rate and mass.

Key words: Earthworm ecological box, Eisenia fetida, earthworm's biomass, bait, fish food,
Poecilia reticulata, Xiphophorus hellen
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Resilience of soil mesofauna communities;
does community stability depend on speciesrichness?

M.P. BERG, H.H. VAN DE HEUVEL

Vrije Universiteit, Institute of Ecological Science
Dpt of Animal Ecology De Boelelaan 1085
1081 HV Amsterdam, The Netherlands

The notion that community structure affects temporal changes in the community and its
constituent species dates back to the mid-1950s. However, if communities rich in species are more
resilient, i.e. have a faster rate of return to equilibrium after disturbance, compared to species-poor
communities is hardly known. The aim of this study was to test if resilience is causaly related to
species richness and to reveal the possible mechanisms behind such arelationship by focussing on the
species identities in the community.

Intact soil columns (n = 2160) with a moist peaty clay soil were taken from a Junco-Molinion
grassand. After differential defaunation, to take out mesofauna and macrofauna, new communities
were established in the columns with an increase in mesofauna species richness, i.e. 0, 1, 2, 4, and 8
species (equal biomasses). The type of design is a critical factor in determining whether or not a
diversity effect on stability is detected. Therefore, all eight species were kept as a monoculture to
measure their potential effect on community variables. The 2-species and 4-species treatments were
replicated four times, each with a different species compoasition, to account for possible compositional
effects. The selected species differed in body size, mode and frequency of reproduction, and vertical
stratification. Moreover, all multi-species treatments contained a dominant species to overcome the
'selection probability effect’. The 18 different ‘communities’ were placed in the field in a randomised
block design (n = 4 blocks), together with a control for each community (36 treatments, in 15-fold per
block). After two years half the treatments were disturbed using CO, fumigation, which did not effect
plants and soil structure but reduced community abundance by 50%. We quantified by destructive
sampling the rate of recovery of the communities in comparison to the undisturbed controls, as a
function of species richness and composition.

We observed a high resilience in mesofauna communities. Already after nine months the
abundance and biomass of disturbed communities were equal to the undisturbed controls. However,
after 16 months the species composition, i.e. the rel ative species abundance and biomass, was different
between disturbed communities and the subsequent controls. Community composition at fixed
diversity levels did not influence resilience. No correlation between community biomass or abundance
and plant productivity or microbial biomass was found.

We believe that the observed fast rate of community recovery after disturbance can be explained
by the time the disturbance was applied, just before egg hatching. The disturbance affected the adult
stage but not the egg stage. Eggs of most soil animals are resistant to high CG, levels. Therefore, a
second disturbance, a short but severe cold period which also affected the egg stage, was applied to the
various communities. Resilience is now monitored. We expect the rate of recovery to be dower and
species-specific effects and species richness effects to be more pronounced. The first preliminary
results of this ongoing experiment let us to conclude that community stability, defined as resilience,
does not depend on species richness.
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Biodiversity of soil fauna and the importance of
identification to specieslevel

Michelle T. FOUNTAIN, Vaerie K. BROWN

Centre for Agri-Environmental Research
Department of Agriculture

University of Reading, Earley Gate

PO Box 237, Reading RG6 6AR, USA

The assessment of soil animal richness can be impeded by the lack of comprehensive,
taxonomic keys for several groups in many of our regions (e.g. soil mites in the UK).
However, progress is being made with some taxa, such as British springtails (Collembola). In
this paper, we present an example of a dataset collected from the Soil Biodiversity
Programme that aimed to ascertain the biodiversity and interactions involved in soil food
webs. By identifying springtails to species, we demonstrate why it is important to classify
faunato thislevel in order to avoid misinterpretation of ecological data.
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Surveying biodiversity of subterranean her petofauna: qualitative,
semi-quantitative and quantitative methods

John MEASEY

Laboratoire d'Ecologie des Sols Tropicaux, Institut de Recherche pour |e Dével oppement
32 Avenue Henri Varagnat, 93143 Bondy Cedex, France
e-mail :john.measey@bondy.ird.fr

Soils have a high biodiversity of fossorial herpetofauna, including seven major
squamate lineages (Gekkota, Dibamidae, Anguidae, Lacertoidea, Scincoidea, Serpentes and
Amphisbaenia) as well as representatives from all three amphibian orders (Caudata, Anura
and Gymnophiona). However, many species are known from very few specimens, and
modern surveys of regional biodiversity are neglecting subterranean vertebrate taxa, or failing
to find them, and classifying them as rare or endangered. Recent published work has
recognised the need for standardised methods for surveying belowground reptiles and
amphibians. Qualitative, semi-quantitative and quantitative methods are presented, with an
emphasis on digging into the soil. An assessment of traditional, current and possible future
sampling strategies is made. Results from surveys world-wide are presented, revealing
densities of subterranean vertebrates as high as 1.87 individuals per m? and giving
preliminary views on comparative taxonomic abundance, habitat and microhabitat preference.

This research was supported through a European Commission Marie Curie Fellowship:
HPMF-CT-2001-01407.
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Speciesrichness and zoogeogr aphic affinities of earthwormsin
Cyprus

Toméas PAVLIEEK *, Csaba Csuzpi 2

! nstitute of Evol ution, University of Haifa, Mt. Carmel, Haifa 31905, Israel
2Department of Zoology, Hungarian Natural History Museum, 1431 Budapest, Hungary.

The East Mediterranean island of Cyprus (9,240 kmz) is situated about 64 km east of the
Turkish coast (Anatolian zoogeographic region) and 97 km west of the Syrian coast
(Levantine zoogeographic region). The new survey of earthworms we conducted in Cyprus
increased the number of earthworm species from the six recorded by Michalis (1993) to
fourteen. These species belong to two earthworm families. Lumbricidae (13 species) and
Acanthodrilidae (one species). The majority of these species are autochtonous (57-64%) and
only five or six species (36-43%) are introduced (Aporrectodea caliginosa, Ap. rosea?
Dendrobaena veneta, Eiseniella tetraedra, Microscolex phosphoreus, and Octolasion
cyaneum). Autochtonous species are (i) endemic of Anatolia (D. pantaleonis), (ii) endemic of
the Levant (D. semitica), (iii) distributed in Anatolia and Caucasus (D. pantheri), (iv)
distributed from Europe up to Anatolia and from Europe up to the East Mediterranean
(Proctodrilus tuberculatus, Murchieona minuscula), or (v) widely distributed more or less
aong the whole Mediterranean basin (D. byblica, E. neapolitana, and Octodrilus
complanatus).

The obtained data indicate that the Cyprus earthworm fauna is significantly richer in
autochtonous species than previously thought by Michalis (1993) and that it shows more
affinities with the Anatolian fauna than with the Levantine one. No endemic earthworm
species have been recorded so far in Cyprus, which might indicate that the earthworm fauna
of Cyprusis relatively young. To the same conclusion points also the fact that only advanced
autochtonous earthworm genera are present.

References

Michalis, K., 1993: A contribution to the study of the Oligochaetofauna of Cyprus.
Actazool. Cracov. 36: 23-28.

12



XIV " International Colloguium on Soil Zoology and Ecology
Session 2 — Soil biodiversity / Oral contributions

The effect of plant diversity manipulation on the succession of soil
faunain an abandoned arablefield

V. PizZL, J. STARY, V. BALIK

Institute of Soil Biology, Academy of Sciences of the Czech Republic
Na Sadkach 7, 37005 Eeske Budijovice, Czech Republic

In Europe, arable land is currently set aside to reduce overproduction of crops.
However, management is still necessary in order to enhance plant succession towards a
species rich, weed resistant, plant community in restored land. The purpose of this study was
to assess the effect of plant community management on representative groups of soil fauna

A field experiment was set up in an arable land in Southern Bohemia, Czech Republic,
in spring 1996. It was organised in a randomised block design with five blocks as replicates.
Within each block, there were four plots 10 x 10 m, one for each treatment. Following
treatments were used: continued crop rotation (CCR), natural colonisation (NC), low diversity
seed mixture (LD), or high diversity seed mixture (HD). In the LD plots, a mixture of late
successional grassland species was sown consisting of two grasses, one legume and one other
forb species. In the HD plots, the sown mixture consisted of five grass species, five legumes
and five other forbs. Seed mixture composition and density of seeds of individual plants used
in particular blocks of LD treatments and in HD plots are described in LepS et al. (2001).

Soil samples were taken in May and November 2002, i.e. after seven years since
establishment of the site. Selected groups of soil animals (testate amoebae, oribatid mites and
earthworms) were extracted using standardised soil zoological methods and identified at the
species level. In addition, chemical soil parameters were measured (pH, K, Ca, Mg, different
forms of P, Cox).

There were no differences among treatments in soil parameters. Diversity and density of
testate amoebae was significantly lower in CCR (H’ 1.39, mean density 18 x 10° ind.m?) than
in other treatments (no significant differences between NC, LD and HD; H’ ranging from 1.69
to 1.85, density from 32 to 49.5 x 10° ind.m?). Representatives of Plagiopyxis and Trinema
amoebae predominated in all treatments. Eighteen species were identified among 3.489
individuals of oribatid mites collected. There were no differences among treatments in both
numbers of species (9) and dominants (Tectocepheus velatus and Microppia minus) of
oribatid mites. Their density was highest in CCR (8,960 ind.m?) and the lowest in HD (2,440
ind.m?). Five species of earthworms were identified from all treatments. There were however
remarkable differences in the community structure of earthworms between CCR, where
endogeic Aporrectodea caliginosa dominated, and other treatments, where epigeic
Dendrobaena octaedra highly predominated. Treatments differed significantly in earthworm
density (the lowest in CCR -76,9 ind.m?, the highest in HD - 413,6 ind.m?). The study showed
that the abandonment of intense agriculture led to significant changes in soil fauna. However,
the response to the management of plant community differed among individual groups of soil
animals.

Reference

LepS J, Brown VK, Diaz Len TA, Gormsen D, Hedlund K, Kailova J, Korthals GW, Mortimer SR,
Rodriguez-Barrueco C, Roy J, Santa Regina |, van Dijk C, van der Putten WH (2001) Separating the
change effect from other diversity effectsin the functioning of plant communities. Oikos 92: 123-134.
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Community assembly of terrestrial testate amoebae —
iIsthere any succession at all?

Manfred WANNER, Willi E.R. XYLANDER

Saatl. Museum fur Naturkunde Gorlitz, POB 300154
D-02806 Gorlitz, Germany

“Succession” is characterised by a temporal replacement of taxa during the process of
biodiversity development. Heterotrophic protists play an important part in primary succession,
because it is assumed that the first eukaryotic organisms arriving at newly exposed land
surfaces are protists facilitating the establishment of plants and animals (Hodkinson et al.
2002). Especially testate amoebae are one of the very first colonizers (Wanner et al. 1998),
which may be responsible for future patterns in biodiversity development by e.g. deposition
of organic matter or nutrients. We investigated testate amoebae from inland dune soils which
revealed high abundances even at very dry sites. Their species number increased significantly
with the successional stage of the vegetation cover, but no replacement or change of taxa was
observed. This points to a lack of a “rea” succession and is corroborated by immigration
experiments. Organism-free substrates exposed to the air or adjacent soil were colonized
quickly by testate amoebae, but no temporal replacement of species occurred. Furthermore,
not only the source pool of potential immigrants, but also the quality of the implanted target
substrate was decisive for the further development of the amoeba community. This kind of
community assembly is characterised by an “additive colonization” (Wanner & Dunger 1999)
rather than a “succession’. Further investigations have to clarify if and how competition
affects amoebal colonization of newly exposed substrates. Are there any “assembly rules’
responsible for a distinct pattern in amoebal biodiversity development?

References

Hodkinson, 1.D., Webb, N.R. & Coulson, S.J. (2002): Primary community assembly
on land — the missing stages. why are the heterotrophic organisms always the first? Journal of
Ecology 90: 569-577.

Wanner, M. & Dunger, W. (1999): Immigration and primary succession of protists
(testate amoebae) on recultivated lignite mine spoils in Eastern Germany. Verh. Ges. Okol.
29: 321-327.

Wanner, M., Dunger, W., Schulz, H.-J. & Voigtlander, K. (1998): Primary
immigration of soil organisms on coal mined areas in Eastern Germany. Soil Zoological
Problemsin Central Europe. Pizl, V. & Tajovsky, K. (eds.): 267-275. Eeské Budijovice.
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Dynamics and activity of Protozoa abundances
and functional groupsin succession chr onosequences

Sina ADpL, David CoLEMAN, Mark HUNTER

Dalhousie University, Halifax, Canada

Most studies of Protozoa in the soil are based on “most probable number” (MPN)
estimates from cultured sub-samples. This approach has been criticized in recent years by
protistologists. In order to work around these criticisms, we have tried to develop a set of
procedures that rely on active species, without culturing. We show that the method is more
sengitive than the MPN approach. Protozoa were enumerated by direct count at the
microscope in a series of observations from soil samples.

In afirst set of observations, soil samples were obtained from an agricultural and a
forest site, at 2-3 day intervals, to monitor changes in abundance and species composition
with changes in weather and soil moisture/temperature. The agricultural site was located in
the southern USA, at Athens (Ga) and the forest site was located in North Carolina at the
Coweeta research forest. The observations were repeated in the fall, winter and summer. We
found a good fit between soil moisture changes and the abundance of nanoflagellate
bacterivores on bacteria. Different taxonomic groups were active as soil moisture changed
over severa days. Some species of amoebae became dominant in drier conditions. Ciliates
were always present at very low abundances.

In asecond set of observations, we followed changes in the activity of Protozoain |eaf
litter bags over 12 months on the forest floor. Litter bags containing oak, rhododendron or
tulip poplar recently senesced leaves were collected at the Coweeta forest. Succession of
active Protozoa was different between each of three leaf litter species, but similar within litter
species, over the twelve months study. We observed both a seasonal effect for some taxa, and
a successional sequence that seemed to follow litter chemistry changes. Comparing the
sequence of litter chemistry changes and species abundances, we constructed a successional
series of Protozoa on lesf litter.

We found that direct count methods, without prior culturing of samples, were sensitive
in detecting changes over several days and over several months, from field samples. This
provides a great advantage over culture based methods that generaly fail to distinguish
between encysted and re-activated species.
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Modelling spatial distribution of earthwormsin homogenenous
chalky tall grassland: an individual-based approach

Florent ARRIGNON *, Loic MEES 2, Pierre MARGERIE 3, Thibaud DEcAENS ®

! UMR Dynafor 1201, INRA INP Ensat, BP 27, 31326 Castanet Tolosan Cedex
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Avenue de I'Université, 76801, Saint Etienne du Rouvray, France
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76821 Mont Saint Aignan Cedex, France

Spatially explicit sampling of earthworms on chalky slopes of the Seine valley in
physionomically homogeneous tall grassland (Mesobromion) have been conducted at 5 dates
on asguare pattern of 100 plots, on a square 2-meters mesh lattice.

Geodstatistical and SADIE analyses showed the presence of significant spatia patterns
at arange of ca.12 m, with alternating patches of high and low densities.

An Individual-Based Model was built in order to determine whether these patterns
could be modelled by a single species dynamic or whether they were due to inter-specific
interactions. The dominant species Allolobophora chlorotica in both cases was chosen as
referent for testing the model. Demographic parameters values were found in literature and
field data collected during two years monthly survey were used for calibrating these
parameters. Sensitivity analyses were conducted to determine the stability of the model and to
study the links between state variables. To match with field data scale, we built a 200 * 200
toroidal square lattice in which each individual cell was assumed to represent 1/16 of square
meter. Each individual was allowed to move on the lattice with a random walk procedure. At
each time step, these events were applied to each individual: movement, mortality,
reproduction, feeding, growth, quiescence. Movement, mortality and part of reproduction
process were probabilistic events whereas others were deterministic. Resource was assumed
to follow alogistic growth. The model outputs were produced as maps of earthworm densities
and analysed with the same tools as those used with field data. The presence of probabilistic
events drove us to run 100 iterations of each set of parameters.

The model mean analysis was compared with field data analysis. Geostatistical and
SADIE analysis of model ouputs matched those of field data, allowing us to hypothesise that
A. chlorotica spatial pattern are mainly explained by single species dynamic and weakly
dependant of other earthworm species dynamics.
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Comparison of termite speciesrichness, composition and diversity
in the natural reserve of Lama and its surrounding teak
plantation (Bénin)

Serge Eric ATTIGNON , Thibault LACHAT ?, Peter NAGEL 2,
Brice SINsIN *, Ralf PEVELING 2

! Laboratoire d’ Ecologie Appliquée, Faculté des Sciences Agronomiques, Université

d’ Abomey-Calavi, 01 BP 526 Tri Postal, Cotonou Bénin

2 Institut fir Natur-, Landschafts- und Umweltschutz (NLU)- Biogeographie, Universitat
Basal, . Johanns-Vorstadt 10, 4056 Basel, Switzerland.

Termites play an important role in the tropical ecosystem and have been identified as a
potential indicator of biodiversity. This study establishes preliminary termite inventories
conducted in 2002 in the Lama forest reserve (Southern Benin), one of the last remnants of
natural forest in the Dahomey gap, and investigates the effect of the conversion of natural
forest to teak plantation on termite species richness and functional diversity. Samplings was
conducted in the natural forest and in the 15 years old teak plantation using the standardized
100 m x 2 m transect method and each habitat was replicated four times.

Data showed a reduction of species richness in the teak plantation surrounding the
natural forest. The feeding group | termites (wood feeders Kalotermitidae) predominated in
the natural forest sites but were absent in the teak plantation sites. The termite feeding Groups
Il and Il (litter feeders, grass feeders and very decayed wood or high organic content soil
feeders Termitidae) did not seem to be affected by the conversion of natural forest to teak
plantation and appear to have similar species richness in both habitats with the litter/wood
feeder Macrotermes belicosus appearing to be present only in the teak plantation. True soil
feeder termites were not recorded in the Lama forest reserve during this survey and we
speculate that this may probably be a characteristic of the cracking vertisol present in this
ecosystem.

Key words: Lama forest, species richness, feeding group, nesting group, wood feeders, teak
plantation, termites

18



XIV ™ International Colloquium on Soil Zoology and Ecology
Session 2 — Soil biodiversity / Poster contributions

Factors controlling soil macrofauna spatial patternin apure
beech and a mixed beech-hor nbeam
forest (Upper-Normandy, France)

Micha8l AUBERT, Mickaél HEDDE, Fabrice BUREAU,
Thibaud DECAENS, Pierre MARGERIE

Laboratoire d Ecologie, Groupe Ecodiv, Université de Rouen
UFR Sciences et Techniques

76821 Mont Saint Aignan Cedex, France

e-mail : michael.aubert@univ-rouen.fr

At stand level, we investigated factors controlling soil macrofauna spatial pattern under a pure
beech (Fagus sylvatica L.) and a mixed beech-hornbeam (Carpinus betulus L.) stand. Contrary to
beech, hornbeam has a litter of better quality with low polyphenols concentration. According to the
hierarchical model of factors controlling organic matter decomposition processes in terrestrial
ecosystems (Lavelle et a., 1993) we hypothesized that under mixed stand (MS), macrofauna spatial
patterns are controlled by the litterfallsi.e. distal control (external to humic epipedon) and under pure
stand (PS), they are controlled by micro-organisms activity i.e. proximal control (internal to humic
epipedon) estimated through macro-morphological and chemical humic epipedon properties.

In each stand, soil macro-invertebrates was sampled by hand sorting 121 (25 x 25 x 30cm) soil

monoliths regularly distributed on a 10 m mesh (100 x 100 m) squared grid. Humic epipedon
morphological and chemical properties, relative irradiance, soil bulk density and the specific
composition of OLn in MS were aso investigated. Detritivorous were identified at the species level
while the other macro-invertebrates were identified at the family level. Environmental variables — soil
macrofauna relationships were analysed by co-inertia analysis. LOWESS regressions were used to
assess variation patterns of detritivorous density, species richness (SR), Shannon index (H’) and
Evenness (J') along the first co-inertia axes.
The total taxonomic diversity was nearly similar on both sites. Nonetheless, the average diversity by
sample was greater under PS. Average sample density was also greater under PS than under MS.
Detritivorous communities exhibited similar trendsCo-inertia analysis performed on PS data revealed
that the main factor explaining soil macrofauna spatial distribution was humus form activity. Under
MS, this factor was revealed as a second order determinant and the main explicative factor was the
litter quality i.e. opposition between hornbeam litter and beech litter. Lowess regressions performed
between (i) the sample scores on the first co-inertia axis and (ii) detritivorous SR, H’, J and density
revealed: (i) Under PS, SR and H’ tended to increase when humiferous episolum increased; and (ii)
under MS, SR, H’ and detritivorous density exhibited the highest values when 25% of hornbeam
leaves were present in OLn.

The highest average density and taxonomic richness by sample under PS can be explained either
by (i) moder humus forms predominance under PS, which can provide a more suitable habitat; or (ii)
the impact of the last canopy thinning operation, which occurred in 1998 for MS and 1995 for PS.

At st