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Recent developments and perspectives in the exploration of the taxonomic and functional diversity of soil
eukaryotes
Marmeisse Roland, Lehembre Frédéric, Bailly Julie, Verner Marie-Christine, Debaud Jean-Claude, Fraissinet-Tachet Laurence

Université Lyon 1 - CNRS Ecologie Microbienne Bat. Lwoff, 43 Bd du 11 Novembre F-69622 Villeurbanne France

Soils contain representatives of the major eukaryotic lineages; plants, animals, fungi and also the phylogenetically diverse and poorly stu-
died protists. Eukaryotic microorganisms are key players in various soil processes such as organic matter degradation (fungi) or regulation
of bacterial populations (many unicellular protists) and they also interact with macroorganisms as symbionts (mycorrhizal fungi) or as des-
tructive root pathogens. As for prokaryotes, numerous eukaryotic microorganisms cannot be isolated in pure culture from the soil matrix and
their true diversity is often underestimated.

Recent developments in environmental microbiology give direct access to both the taxonomic diversity of microbial communities and to the
activities they express in situ directly in the soil (e.g. metagenomics, stable isotope probing…). These approaches implemented first on bac-
terial communities should now be adapted to the study of soil eukaryotes. In this presentation I will illustrate initial attempts to implement
metagenomics to soil eukaryotes that takes into consideration specificities of these organisms such as the structural and functional com-
plexity of their genomes.
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Dissecting the rhizosphere complexity of Tuber melanosporum trufflegrounds
Mello Antonietta1, Napoli C.2, Vizzini A.2, Sourzat P.3, Bonfante P.1

1 Istituto per la Protezione delle Piante Consiglio Nazionale delle Ricerche Viale Mattioli,25 10125 Torino Italy
2 Dipartimento di Biologia Vegetale dell’Università di Torino, Viale Mattioli, 25, 10125-Torino, Italy
3 Station d'Expérimentation sur la Truffe, Lycée Professionnel Agricole, Lacoste, 46090 Le Montat, France

Tuber melanosporum - also referred to as the black Périgord truffle - is known to cause peculiar changes in the rhizosphere of its truffle-
grounds. Generally associated to its presence, there is in fact a zone around or near the host mycorrhizal tree where plant cover is very
scarce. This area is described as the burnt (or “brulé” in French) and is considered a marker of the presence of the truffle, occurring as myce-
lia, fruiting bodies or as mycorrhizal roots. The burnt often appears as a circular zone around the tree trunk, and becomes larger and larger
over time. 

The reasons of such a phenomenon are still unclear, likely involving phytotoxic effects of truffle’s metabolites, direct competition for nutrients
and water, and parasitism on the roots of the herbaceous plants. Some studies tested the hypothesis that also fungal biodiversity was affec-
ted by the truffle presence. They led to the characterization of fungal populations occurring inside and outside the burnt (Luppi and Fontana,
1977), but they were limited to cultivable fungi, clearly underestimating the whole biodiversity.

In the framework of a large project focussed to understand the microbial scenario of truffle-grounds, our first aim was to characterize the fun-
gal populations occurring in the rhizosphere of plants mycorrhized by T. melanosporum. 

Soil samples were collected at Cahors, France, in natural and inoculated T. melanosporum truffle-grounds which constantly showed the pecu-
liar burnt areas. DGGE was used to produce ribosomal rDNA fingerprintings of the fungal organisms. As a complementary approach, some
samples were also processed with the molecular cloning of the PCR products in order to compare the efficiency of the two techniques. Burnt
areas consistently showed a lower number of bands. DGGE also allowed to monitor the presence/abundance of T. melanosporum inside and
outside the burnt as well as the occurrence of many other ectomycorrhizal and saprotrophic fungi. From cloning strategy some sequences
seem to be exclusive of the burnt areas while some others are only present outside-burnt. 

In conclusion, the metagenomic approach that has been set up seems to be a very efficient tool to describe fungi living in the truffle-ground
rhizosphere and to directly test fungal interactions.

Luppi A.M. and Fontana A. (1977) Studi sull’ecologia del Tuber melanosporum. Allionia, 22, 105.
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A quest for mycorrhizal biomass quantification – fatty acids revisited
Streit Kathrin1, Thonar Cécile1, Fliessbach Andreas2, Frossard Emmanuel1, Jansa Jan1

1 ETH Zurich Plant Sciences Eschikon 33 8315 Lindau (ZH) Switzerland
2 Research Institute of Organic Agriculture (FiBL), Ackerstrasse, 5070 Frick, Switzerland

Arbuscular mycorrhizal fungi (AMF) establish an intimate relationship with roots of a great majority of extant plant species. These fungi have
been recognized to confer multitude of benefits to their host plants such as improved mineral nutrition, competitiveness, fitness, disease
resistance etc. Additionally, large impact of these fungi on soil aggregate stabilization and mediating carbon redistribution within the (myco-
) rhizosphere have attracted a lot of fundamental and applied research interest in the past decades. Quantification of biomass and vitality of
these uncultivable fungi within host plant roots and in the surrounding soil has long been approached from different sides, using various stai-
ning, biochemical, molecular, and immuno-assays. Yet, surprisingly little has been achieved with respect to the usefulness of these different
methods when working with different AMF species. This appears important due to large evolutionary distance and possible metabolic diffe-
rences between the different AMF species. Therefore, the focus of this study was on the assessment by different methods of intraradical bio-
mass of five AMF species belonging to three genera (Glomus intraradices, Glomus mosseae, Glomus claroideum, Gigaspora margarita, and
Scutellospora pellucida). We addressed whether (1) a species-specific correction factor should be considered for comparing colonization
rates assessed microscopically with concentrations of biochemical markers (chitin and fatty acids) in roots, and (2) the comparability of bio-
chemical markers with traditional assessment of percentage of root length colonized by AMF could be improved, e.g. by including coloniza-
tion intensities and AMF structural dimensions. A pot experiment was established with Medicago truncatula inoculated with the AMF species.
Three different AMF-specific fatty acids were found: C16:1n5, C20:3n6, and previously unreported long-chain acid (C22:x). Differences in
root colonization patterns by the different AMF species tested here indicated ambiguity in use of some biochemical markers such as C16:1n5,
whereas little interspecific differences were found for a novel biomarker C22:x. Detailed morphological analysis of root colonization by diffe-
rent AMF species could explain part of the discrepancies, but a great care should to be exercised when approaching AMF communities of
unknown composition with biochemical markers.
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Evolution of mycorrhizal associations in Ericaceae shaped host ecology: an overview of recent advances
Selosse Marc-André1, Tedersoo Leho2, Setaro Sabrina3, Weiss Michael3, Koljalg Urmas2

1 CEFE - CNRS Biologie des Populations 1919 Rte de Mende 34000 Montpellier France
2 Institute of Botany and Ecology, University of Tartu, 40 Lai Str., 51005 Tartu, Estonia
3 Spezielle Botanik und Mykologie, Universitaet Tuebingen, Auf der Morgenstelle 1, D-72076 Tuebingen, Germany

With 2700 species, Ericaceae colonized widely distributed geographical regions, mainly at high latitudes and altitudes, and various ecologi-
cal niches. Their mycorrhizae (i.e., the associations of their roots with soil fungi) display a large morphological diversity that correlates with
the fungal species involved. Mycorrhizal associations of Ericaceae greatly contributed to their ecological and evolutionary success, as exem-
plified in our recent works on Ericaceae mycorrhizae. Ericaceae phylogeny supports that two mycorrhizal evolutionary transitions occurred
during evolution of this taxon. 

First, ancestral arbuscular endomycorhizae (retained in Enkianthoideae) were replaced by Asco- and Basidiomycetes, that still occur in the
basal clades Arbutoideae (e.g. our studies on Mediterranean Arbutus unedo) and Monotropoideae. The fungi involved are these forming
ectomycorrhizae on forest trees that co-occur with these species. In Monotropoideae, fungal sharing with surrounding ectomycorrhizal trees
likely allowed adaptation to low-light forests by indirect exploitation of tree carbon: these plants recover carbon from the trees through sha-
red fungi. The case of heterotrophic, achlorophyllous plants such as Monotropa spp. is long reported, but we demonstrated this strategy in
closely related, green Monotropoideae species (Pyroleae: Pyrola and Orthilia spp.). Our investigations on stable carbon and nitrogen isoto-
pes support a partial heterotrophy (called mixotrophy) for Pyroleae, that contributes to their adaptation to shaded forests. Phylogeny sug-
gests that mixotrophy likely arose in Monotropoideae ancestor and predisposed to the rise of fully heterotrophic species. 

A second shift established the typical ericoid endomycorrhizae known in the Ericoideae / Styphelioideae / Vaccinioideae clades, where the
fungi form intracellular hyphal coils in fine roots. The fungal partners were assumed to be exclusively Helotiales, a group of Ascomycetes.
Our molecular and electron microscopy investigations showed that Sebacinales (an order of Basidiomycetes) commonly form ericoid endo-
mycorrhizae worldwide. Since Sebacinales and Helotiales usually grow endophytically in many plants, these data suggest that, at the rise of
the typical ericoid endomycorrhizae, common endophytes were recruited as exclusive mycorrhizal fungi by Ericaceae.

O-1017



Ectomycorrhizal and saprotrophic basidiomycete fungi may catalyze the mineralization of amino acid nitrogen
to ammonia
Nuutinen Jaro T.1, Timonen Sari2

1 University of Helsinki Department of Applied Biology PO Box 27 FI-00014 University Helsinki Finland
2 University of Helsinki, Department of Applied Chemistry and Microbiology, PO Box 56, FI-00014 University of Helsinki, Finland

Proteins and amino acids are major components of N pools of forest soils. Their quantities in forest soils are generally equal to or higher than
mineral forms of N, suggesting that they are important N sources for soil organisms. Furthermore, amino acids have a central role in the N
metabolism of cells. Several investigators have previously shown that basidiomycete fungi grown as pure hyphal cultures in laboratory condi-
tions can mineralize amino acid or protein N to ammonia. This trait has been observed from fungi belonging to five different families of basi-
diomycetes, representing either ectomycorrhizal or saprotrophic lifestyles. Therefore, the ability to mineralize N from amino acids may be a
common trait among basidiomycetes. However, the molecular mechanisms catalyzing the N mineralization are poorly known. We analyzed
whether the ectomycorrhizal fungi Hebeloma and Laccaria bicolor expressed L-amino acid oxidase (LAO), an enzyme that catalyzes the oxi-
dative deamination of L-amino acids. We extracted enzymes from laboratory-grown fungal hyphae. Then we measured by spectrophotome-
tric techniques the conversion catalyzed by the fungal extracts of substrate amino acids to the expected reaction products. We detected all
three expected reaction products when model L-amino acid served as the enzyme substrates. In contrast, we detected no reaction products
with corresponding D-amino acids as enzyme substrates. These results suggest that Hebeloma and L. bicolor expressed LAO enzymes.
LAO of Hebeloma and L. bicolor utilized many L-amino acids as substrates, suggesting that these enzymes had the capacities to mineralize
N from structurally different L-amino acids. LAO of Hebeloma was expressed in all culture conditions analysed. The highest LAO activities
were detected in N-rich growth conditions, suggesting that LAO expression may be upregulated when the fungus encounters nutrient-rich
environments. To our knowledge, this study is the first detailed description of LAO enzyme from basidiomycete fungi. We hypothesize that
both ectomycorrhizal and saprotrophic basidiomycete fungi may have a role in the mineralization of N from amino acids in forest soils. LAO
enzyme may be one of the molecular mechanisms catalyzing the N mineralization.
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Utilisation of nitrate by ectomycorrhizal fungi: growth and in vivo nitrate reductase activity
Nygren Cajsa, Taylor Andy F.S.

Swedish University of Agricultural Sciences Forest Mycology and Pathology Ulls väg 26A 750 07 Uppsala Sweden

Ectomycorrhizal (ECM) fungi are integral components of the nutrient and carbon cycles in northern boreal forests and constitute a large pro-
portion of the biodiversity in soils. Trees within boreal forests are dependent on ECM fungi for nutrient uptake, where the limiting nutrient is
nitrogen (N). Most N is sequestered in organic compounds with mineral N (nitrate and ammonium) usually in very low supply. However, mine-
ral N availability increases dramatically with forest fertilisation, which is often carried out in European forests to increase the yield from forest
trees. Given the N-limited environment under which the ECM associations are most extensively developed, responses to the increased N
availability are to be expected. Dramatic losses in species richness and substantially altered community structures have often been recor-
ded following the addition of N fertilizers.

The ability to use ammonia as an N source is a widespread trait in ECM fungi but the ability to degrade nitrate is much less studied. The
nitrate ion has been reported to be toxic to some ECM fungi and this may be due to the lack of the enzyme nitrate reductase, which is essen-
tial for nitrate utilisation. We hypothesised that the ECM fungi which lack the ability to utilise nitrate are those most negatively affected by the
addition of N fertiliser. In this study, we examined the ability of 106 isolates of ectomycorrhizal fungi from a wide range of taxa to grow on
nitrate and we also measured the net nitrate reductase (NR) activity in vivo. 

All isolates seemed to have the ability to grow on nitrate although mycelial growth varied considerably. Contrary to expectations, many
Lactarius species, which have generally been found to be insensitive or even positively stimulated by N additions, demonstrated the least
growth on nitrate and the least NR activity. Amanita also expressed low levels of mycelial growth, while species like Piceirhiza bicolorata,
Paxillus involutus and Suillus spp. expressed much higher growth levels. The net NR activities were highest in Piloderma byssinum and P.
involutus.

This study demonstrates that an increased sporocarp production does not necessarily reflect a positive response to nitrate, as in the case
with some Lactarius species. The results also show the importance of investigating not only a broad taxonomic range of species but also
species within the same genera as they can possess widely different functional attributes.
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Impacts of 90-year-application of P fertilizer on the community structure and physiological traits of arbuscular
mycorrhizal fungi
Kuriyama Hiroko, Osaki Mitsuru, Ezawa Tatsu

Hokkaido University Graduate School of Agriculture N9W9, Kita-ku 0608589 Sapporo Hokkaido Japan

Excessive input of chemical fertilizer into arable field caused groundwater pollution and soil deterioration. Arbuscular mycorrhizal (AM) fungi
form symbiotic associations with a wide range of terrestrial plants and promote the growth of the host through the enhanced uptake of P. It
has been demonstrated, however, that excessive P in soil reduces the benefits of the symbiosis through decreases in the colonization of the
fungi. The objective in the present study is to clarify the impacts of long-term application of P fertilizer on the community and physiology of
AM fungi. We designed the experiments according to the following hypotheses: long-term application of P fertilizer (i) alters AM fungal com-
munity composition and (ii) acts as a selection pressure towards the dominance of the ineffective fungi ('cheaters'). The experimental field
on the impacts of long-term application of chemical fertilizer was established in Hokkaido University in 1914, and the following four plots were
chosen for the study: +NPK (100 kg-N, -P2O5 and -K2O ha-1 y-1), -N (100 kg-P2O5 and -K2O ha-1 y-1), -P (100 kg-N and -K2O ha-1 y-1) and -Fert
(no fertilizer). Soil samples were collected from each plot in spring, and Lotus japonicus was sown on the soils and grown in a greenhouse
for 3 months. Fungal 28S rDNA was amplified using DNA extracted from the roots as a template and cloned, and 32-55 clones were sequen-
ced for each sample. Soybean and carrot were inoculated with AM fungi proliferated from the +NPK or -P soils by the L. japonicus trap cul-
ture and grown on the autoclaved -Fert soil in the greenhouse to assess the growth promoting effect of the fungi. Fifteen phylotypes across
five genera of AM fungi were identified from L. japonicus roots grown on the four soils. Seven out of the fifteen phylotypes were categorized
as low-P specialists that were found only in the low-P (-P and/or -Fert) soils, and another seven types were categorized as generalists that
were found in both the low-P and high-P (+NPK and/or -N) soils. The growth of soybean and carrot was significantly increased by the ino-
culation of AM fungi from the -P soil. The AM fungi from the +NPK soil also promoted the growth of soybean significantly but to a lesser extent
than the fungi from the -P soil. The present study provides clear evidence that long-term application of P fertilizer alters AM fungal commu-
nity composition but does not necessarily result in the dominance of the 'cheater'.

P-383

Community structure of arbuscular mycorrhizal fungi in the pioneer vegetation of acid sulfate soil as revealed
by soil trap culture
An Gi-Hong, Miyakawa Sachie, Osaki Mitsuru, Ezawa Tatsuhiro

Hokkaido University Division of Bioresource and Product Science, Gradu Kita 8 jÿ, nishi 5 chÿme, Kita-ku 060-0808 Sapporo Hokkaido Japan

Acid sulfate soil is generated by chemical and microbial oxidation of sulfur-rich base rock/sediment and shows extremely low pH. Although
revegetation of the soil is difficult due to low pH and poor nutrient availability, pioneer plants are able to adapt to such extreme environment
in symbiosis with arbuscular mycorrhizal (AM) fungi. However, little is known about the community structure of AM fungi in early primary suc-
cession of acid sulfate soil. The hypothesis in the present study is that AM fungal communities in acid sulfate soil are unique and different
from those in other ecosystems. Twelve soil samples were collected from the rhizosphere of Miscanthus sinensis, a common pioneer grass
in East Asia, grown on acid sulfate soil in Rankoshi (sub-alpine vegetation zone, Hokkaido Isl., Japan), Hazu (broad-leaved ever green vege-
tation zone, Honshu Isl., Japan) and Nago (sub-tropical vegetation zone, Okinawa Isl., Japan), respectively. Fifteen rhizosphere soil sam-
ples were collected from a M. sinensis grassland on sandy soil originated from volcanic ash/pumice in Atsuma, Hokkaido Isl. as a control
site. M. sinensis was sown and grown on these soils for 3 months in a greenhouse (soil trap culture), and DNA was extracted from the roots.
Fungal 28S rDNA was amplified using the fungi-specific/universal primer set and cloned, and 11-31 clones of each sample were sequenced.
The pHs of the rhizosphere soils were highly variable within the sites but generally lower in Rankoshi (pH 2.7-5.3) and higher in Nago (3.5-
5.7). The levels of available P were quite low (4.7-70.9 mg P2O5 kg-1) in the three sites. Total C and N contents were higher in Nago than
those in the other two sites. In total, fourteen phylotypes including six major phylotypes were detected from the three sites. The three major
phylotypes which closely related with Paraglomus occultum, Archaeospora gerdemannii and uncultured Glomus sp. hr11 were commonly
found in the three sites. One of the six major phylotypes was closely related with Gl. intraradices and found both in Rankoshi and Hazu, and
the two major types were closely related with Acaulospora mellea and Glomus sp. HR1 and common types in Hazu and Nago. Analyses of
the soil chemical properties and AM fungal communities of Atsuma site are in progress. These observations suggest that soil type as well as
host plant species is a major determinant of the species composition of AM fungi irrespective of biogeographical features of vegetation.

P-374

Characterization of the functional fungal community implicated in sulfur mineralization
Hamdan Lama, Slezack-Deschaumes Sophie, Piutti Severine, Cregut Mickael, Crovisier Isabelle, Vong Phuy-Chhoy, Benizri Emile

UMR INPL(ENSAIA) INRA Agronomie et Environnement 2 avenue de la forêt de Haye 54500 Vandoeuvre les Nancy France

Sulfur (S) is an essential nutrient for all organims including plants. The range of biological compounds that contain S is vast. In particular, S
has important structural and catalytic functions for proteins. Since several years, S deficiency has been recognized as a limiting factor for
crop production especially for rape. The insufficient S supply reported, which can affect the yield and quality of the crop, is essentially due
to a drastic reduction of S dioxide emissions in the atmosphere. Therefore, sulfate is now the primary source of S for plants which take it up
from the rhizosphere. However, in soil, more than 95% of S is organic bonded. Then, the mineralization of these organic S forms via micro-
bial processes may contribute to the S supply of plants. Until now, arylsufatase (ARS) has been considered as a key enzyme implicated in
the hydrolysis of ester sulfates, the most labile form of soil organic S. Genes encoding ARS can be used as molecular markers to characte-
rize sulfur mineralizing communities which are still weakly described. 

The objective of this work was to analyse the evolution of the potential ARS activity in relation with changes in the genetic structure of the
functional fungal community in the rhizosphere soil of field-grown plants. The analysis was done along the phenology of rape and barley ;
two species with contrasting S requirement. For that, a taxonomic identification of S- mineralizing fungi based on 18S rDNA sequences was
carried out after isolation onto a specific agar medium containing a synthetic ester sulfate as a unique source of S.

We observed a higher potential ARS activity in the rhizosphere soil of rape as compared to the barley rhizosphere soil and this ARS activity
exhibited temporal variations. Our first results concerning taxonomic characterisation of S mineralizing fungi showed the implication of seve-
ral genera belonging to Ascomycota. Differences in the relative abundance of the identified ribotypes were observed between rape and bar-
ley rhizosphere soil. This work gives a first insight of the role of fungi in S mineralization.

P-807



Land use systems and distribution of Trichoderma species in Embu region, Kenya
Okoth Sheila1, Henry Roimen2, Beneah Mutsotso1, edward Muya3, John Owino1, Peter Okoth4

1 University of Nairobi School of Biological Sciences P. O. BOX 30197 00100 Nairobi Kenya
2 Departement of resource surveys and remote sensing
3 Kenya agricultural research institute
4 Tropical soil biology and fertility - ICRAF

The distribution of Trichoderma species in soils of Embu region in relation to land use practices was investigated. The study area was cho-
sen because of its significant land use intensification. Soil washing and dilution plate techniques were used to recover Trichoderma spp from
the soil samples. The fungal isolates were identified and assigned to eight species. Greater populations as well as a wider range of species
were obtained in soils collected from the natural forests while coffee farms were the poorest ones. Land use affected the distribution of
Trichoderma. Napier farms had the highest abundance of this fungus. The species which showed the highest incidence in all cases was T.
harzianum. Plant type was a major determinant of the occurrence of this fungus. Trichoderma favored plants with shallow and widespread
rooting systems, to the deeply rooted perennial coffee and tea trees. The age of the plants also was a driving factor. Both inorganic and orga-
nic fertilizers are used in the region. There was a negative correlation between amount of chemical fertilizers and abundance of the fungus.
Organic fertilizers were used exclusively in napier farms that had the highest fungal abundance. Soil pH and amount of phosphorus were
limiting and influenced the occurrence and abundance of this fungus. However carbon and nitrogen were not limiting though they were high
in the forests and napier farms where the fungus was also abundant. Trichoderma showed tolerance to soil acidity since it was abundant in
the most acidic soils under napier. Land intensification affected Trichoderma distribution negatively.
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The effects of species and functional group diversity among straw inhabiting fungi and bacteria are significant
for the decomposition of rice straw in microcosm communities.
Högberg Nils, Do Thi Xuan, Rosling Anna, Alström Sadhna

Swedish University of Agricultural Sciences Department of Forest Mycology P.O box 7026 SE-75007 Uppsala Sweden

We studied the effect of increasing number of species and functional groups on rice straw decomposition with an aim to understand the rela-
tionship between microbial diversity and function. Microbial microcosms were established with up to six fungal and 10 bacterial species in
different combinations ranging from single species inoculant microcosms to a maximum of 16 species. The functional groups in the experi-
ment comprised of either cellulolytic or non-cellulolytic fungi and cellulolytic or non-cellullolytic bacteria, chitinolytic bacteria and nitrogen
fixing bacteria. After 6 weeks of incubation at 30°C, the straw inoculated with either single cultures or various mixtures exhibited a weight
loss, measured as dry weight, up to 32% depending on the treatment. There was a positive regression between the number of species ino-
culated and weight loss. There was also a positive regression between the number of functional groups and weight loss as well as between
functional dissimilarity and weight loss. Multiple regression analysis showed that in addition to the number of species and functional groups,
5 fungal species and one bacterial species contributed significantly to decomposition of rice straw. The decomposition by bacterial inocula
was lower than for fungi indicating that the presence of bacteria had a negative effect on the decomposition during the experimental period.
Our results using mixtures of fungi and bacteria agree well with previous observations reporting a positive response of the number of spe-
cies on degradation rates on either fungal or bacterial biodiversity. Functional redundancy was not a general phenomenon in our experiment
since many single cultures and species mixtures showed low levels of degradation. Highest weight loss was achieved in microcosms that
included fungi, which is consistent with the well accepted view that fungi are the most important contributors to the degradation of recalci-
trant plant material in terrestrial environments. In our experiment, interactions between fungi and bacteria seem to be mostly neutral but with
examples of both positive and negative interactions. It is likely that both facilitative interaction and species effects contribute to the positive
relationship between species/ functional biodiversity and rice straw decomposition.

P-801

Functional study of soil microbial communities (bacteria and fungi) implicated in the sulfur mineralization in
the rhizosphere of rape
Slezack-Deschaumes Sophie, Piutti Severine, Crovisier Isabelle, Benizri Emile

UMR INPL(ENSAIA) INRA Agronomie & Environnement 2 avenue de la forêt de Haye 54500 Vandoeuvre les Nancy France

For crop plants that need sulfur (S) for the synthesis of proteins, the most important form of S in soil is inorganic sulfate. However, inorganic
sulfate represented only 5% of total S and, as a result, symptoms of deficiency are frequently encountered in plants. Arylsulfatase (ARS) is
an important soil enzyme, principally of microbial origin, catalysing the hydrolysis of ester sulfates (ie the major labile form of organic S in
soil) to provide sulfates. As the ARS activity is correlated with microbial biomass and also with the rate of immobilization, the aim of this work
was to study the evolution of ARS activity in relation with changes in functional microbial community. Our work significantly contributes to a
better description of microbial actors implicated in sulfur mineralisation, considered until now as a functional “black box”. Furthermore, our
work considers functional bacterial and fungal communities which is still uncommon in “soil microbial ecology”. 

A field study, located in Dijon (France) was then conducted during the past year to follow at different phenological stages of rape, a crop
which is well-known for its great S demand, (i) the ARS activity, (ii) the density and diversity of cultivable bacterial and fungal communities
implicated in this activity, in the rhizosphere. The results showed that ARS activity reached a maximum value at the beginning of spring cor-
responding both to soil mineralization and plant active growth. Then, this activity decreased along the phenology of rape. The density of fungi
possessing this activity changed with time whereas the density of the bacterial ones remained stable. Nevertheless, the structure of functio-
nal bacterial community changed along the phenology of rape with an evolution of specific richness and it is possible to observe changes in
the relative abundance of dominant taxonomic units along time.

In conclusion, ARS activity and functional microbial communities changed along the phenology of rape suggesting an impact of plants on the
genetic potential and activity of these communities. 

This work was funded by the “Ecoger-Micagro National Project - ANR : Ecco-Ecosphère Continentale-Risques environnementaux.
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From oligonucleotide barcoding to development of a phyloarray for truffle species identification
Zampieri Elisa1, Murat Claude1, El Karkouri Khalid2, Bonfante Paola1

1 Università degli studi di Torino biologia vegetale viale mattioli 25 10125 Torino Italia Italy
2 Unité des Rickettsies, CNRS UMR 6020, IFR-48, Faculté de Médecine, Université de la Méditerranée, 27 Boulevard Jean Moulin, 13385, Marseille
cedex 05, France

Truffles are edible mycorrhizal fungi largely required by food markets for their taste and flavour. Many PCR-based studies have been focu-
sed on the identification of single truffle species. Here, we provide the first data on the development of a new molecular method to identify
a relatively high number of Tuber species with a single experiment. The method is based on the technique of DNA barcoding, i.e., the use
of a short gene sequence from a standardized region of the genome as a diagnostic “biomarker” for species (http://www.barcoding.si.edu/). 

As a first step, the method required the identification of several species-specific oligonucleotides (or motifs), located within the internal trans-
cribed spacer (ITS) of the rDNA repeat. The barcode has been developed for five Tuber spp. (T. magnatum, T. melanosporum, T. aestivum,
T. indicum and T. mesentericum) on the bases of 526 ITS sequences available in GeneBank and allowed a reliable in silico identification of
these Tuber spp.

In a second step, after a dot blot experiment one species-specific motif was selected among those designed for T. magnatum and T. mela-
nosporum. In a blind test these two oligonucleotides allowed to identify both truffle species among Ascomycetes and Basidiomycetes DNAs.
The experiments confirmed the usefulness of the technique in the identification of the two truffles. 

The last step of the project involves the development of a phyloarray, which is currently under construction. Thanks to this array, where spe-
cies-specific motifs are spotted, multiple Tuber species will be detected at the same time. This new identification tool will allow to detect truf-
fles in complex matrix such as mycorrhizal roots and soil.

P-918

Arbuscular Mycorrhizae Fungi (AMF) associated with rhizosphere of banana systems
Vanlauwe Bernard2, Ruto Laban3, Kahangi Esther3, van Asten Piet4, Losenge Turop3, Mnyazi Jefwa Joyce1

1 National Museums of Kenya Herbarium department 45166 00100 Nairobi Nairobi Kenya
2 Tropical Institute of Soil Biology and Fertility-CIAT (TSBF-CIAT)
3 Jomo Kenyatta University of Agriculture and Technology (JKUAT)
4 International Institute of Tropical Agriculture (IITA)

A survey was undertaken in central Kenya to establish AMF in the rhizosphere of 7 tissue culture (TC) and 11 local banana cultivars. Soils
were taken, and AMF spores morphologically identified and counted. The same soil samples were used to establish trap cultures with sor-
ghum, soybean, cooking (Kibuzi) and a desert (Giant Cavendish) banana cultivar. A total of 22 AMF species (morhotypes) were present in
banana systems comprising of 12 Glomus spp., 7 Acaulospora spp., 2 Scutellospora spp and 1 Gigaspora sp. Banana cultivars significantly
(p= 0.002) affected spore abundance, with slight variations noted in the probability of occurrence of AMF species. The species richness and
diversity ranged from 0-18 and 0-1.971 respectively. With the exception of Grand naine, Chinese dwarf and Lacatan, which were the least
common of tissue culture banana cutivars, high species richness and diversity was generally found in the rhizosphere of all TC banana cul-
tivars. The highest species diversity (Shannon index) was however described in two local cooking cultivars, Githumo (2.1455) and Kiganda
(2.531) and desert cultivar, sweet banana (2.522). Rank abundance curve showed two most abundant Acaulospora spp. to have higher pro-
portion of spores (45.9%) than the three most abundant Glomus spp. (29.7%). Trap cultures had total of 13 AMF species with highest spe-
cies richness in Soybean (10) while sorghum and the two banana cultivars had 8 species each. Two Glomus spp. were specifically associa-
ted with the two banana cultivars. The highest total spore abundance was in sorghum (712) followed by soybean (571) with the least being
334 and 338 in Kibuzi and Giant Cavendish respectively. Shannon diversity index was highest for soybean (1.679) and Giant Cavendish
(1.105) and low in sorghum (0.893) and Kibuzi (0.612). Renyi profile curve shows soybean to have the highest species richness and even-
ness. Three Acaulospora species account for 65.4% of the total spore abundance while only 18.1% represent the two most abundant Glomus
spp. The total species diversity index was lower (1.955) in trap cultures compared to the field soils (2.162). The rhizosphere of TC banana
cultivars is favorable for AMF. A proportion of 80% of AMF species from rhizosphere of banana systems associates with other hosts.

P-965

Effects of zeaxanthin-accumulating potatoes on fungal communities in the rhizosphere
Meincke Remo1, Weinert Nicole2, Radl Viviane3, Kania Angelika4, Dong Xia5, Neumann Günter4, Schloter Michael3, Smalla Kornelia2, Berg Gabriele6

1 Graz University of Technology Institute of Environmental Biotechnology Petersgasse 12 8010 Graz Steiermark Austria
2 The Federal Biological Research Centre for Agriculture and Forestry, Institute for Plant Virology, Microbiology and Bio safety, Braunschweig,
Germany
3 GSF - National Research Center for Environment and Health, Institute of Soil Ecology, Neuherberg, Germany
4 University of Hohenheim, Plant Nutrition, Stuttgart, Germany
5 Technische Universität München, Chair of Plant Breeding, Munich, Germany
6 Graz University of Technology, Institute of Environmental Biotechnology, Graz, Austria

To determine effects of the transgenic modified potato clones SR47 und SR48 on the fungal community a multiphase approach of cultiva-
tion-dependent methods (CFU, functional analysis of antagonists) and cultivation-independent analyses (SSCP) was chosen. To compare
influence of the GM potatoes with natural variations, four commercial cultivars (Selma Désirée, Ditta, Sibu) wereincluded. The two clones,
the parental line and the four commercial cultivars were planted in six randomized plots per treatment at different locations in Germany
(Roggenstein 2005, Oberviehhausen 2006). Samples were taken at three development stages (EC30, EC60 and EC90). Each sample
contained root material of five plants and for the geocaulosphere material from tubers of five plants. The CFU in the rhizosphere showed no
significant differences between the plants but statistically lower values in the geocaulosphere. The antagonistic activity was tested against
Rhizoctonia solani Kühn, Verticillium dahliae Kleb. ELV25 and Phytophthora infestans (Mont.) de Bary. A lower portion of antagonists was
observed for the clone SR48 than for the others at the first sampling time. However, the natural variation between the different cultivars was
high. The cultivation-independent analysis of fungal communities by SSCP of the PCR-amplified ITS-region shows no differences between
the parental line and the two transgenic clones. Small variations for some ribotypes were observed. Differences in community structure were
observed for the sampling time in all cultivars. Altogether, cultivation-dependent and cultivation-independent analyses showed a higher varia-
tion between the different cultivars than between the parental line and the two transgenic clones. 

P-998



Dark septate endophytes functioning in association with Scots pine under elevated CO2
Alberton Odair1, Kuyper Thomas W.2, Summerbell Richard C.3

1 Wageningen University Soil Quality Droevendaalsesteeg 4 (Atlas-Building 104) P.O. Box 47, NL-6700 Wageningen Netherlands
2 Department of Soil Quality, Wageningen University, P.O. Box 47, 6700 AA, Wageningen, The Netherlands
3 Centraalbureau voor Schimmelcultures, Fungal Biodiversity Centre, Uppsalalaan 8, 3584 CT, Utrecht, The Netherlands

The understanding of the ecological functions of dark septate endophytes (DSE), compared to those of mycorrhizal fungi is in the beginning.
The effects of DSE on host plants depend on experimental conditions and on the fungal taxa involved. We investigated how DSE in asso-
ciation with Pinus sylvestris affected growth and nutrient acquisition of the seedlings. We grew seedlings under low N availability and varied
C-availability by the use of ambient and elevated CO2 (350 or 700 µl-1 CO2). Each seedling was associated with one of the following DSE
species: Phialocephala fortinii (CBS 109300), P. fortinii (CBS 179.46), Cadophora finlandia (CBS 444.86), Chloridium paucisporum (CBS
445.86), Scytalidium vaccinii (CBS 652.89), Meliniomyces variabilis (CBS 116124), M. vraolstadiae (CBS 116126). Uninoculated plants were
used as control. There were 6 replicates per treatment. The trial lasted 125 d. During the final 27 days, the seedlings were labelled with 14CO2.
We measured extraradical hyphal length, internal colonization, plant biomass, 14C allocation and plant nitrogen. Almost all parameters were
significantly affected by CO2 level, by DSE species, and by the interaction. DSE acted as mutualistic root endophytes. Shoot and root bio-
mass increased by 21% and 19% under elevated CO2 respectively. The largest plant response was observed when seedlings were inocu-
lated with S. vaccinii. Shoot N concentration decreased by 57% under elevated CO2; the decrease was largest in the treatment with S. vac-
cinii. Inoculation with DSE increased N use efficiency (NUE). We discuss similarities and differences in function of ectomycorrhizal fungi and
DSE in association with conifers under N-limiting conditions, and ambient and elevated CO2 levels.
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Shrub facilitation and feedback with soil fungi contribute to Quercus ilex establishment in a chaparral-oak
forest Mediterranean ecosystem
Richard Franck1, Selosse Marc-André1, Gardes Monique2

1 CEFE CNRS 1919 Route de Mende 34 293 Montpellier France
2 Laboratory Evolution & Diversité Biologique, Toulouse University, France

Positive interactions between shrubs and tree seedlings are a widespread phenomenon in harsh environments. On the Mediterranean island
of Corsica, field surveys suggest that spontaneous recolonization of Quercus ilex L. (the holm oak) is very low (i) in pioneer chaparrals domi-
nated by Erica arborea L. (the heather tree) and (ii) under oak canopies despite a significant acorn production . Contrastingly, Q. ilex esta-
blishes well in succession stages dominated by Arbutus unedo L. (the Strawberry tree). We investigated whether microbe-mediated interac-
tions are driving forces in this chaparral- forest transition using field experiments. Pre-germinated acorns were planted in plots protected
against animal predation, and their growth and survival rates were monitored. One-year-old seedlings were uprooted and analyzed for bio-
metric characteristics, nutrients, and mycorrhizal colonization using molecular methods. Plant-soil feedbacks were investigated through a
manipulation of microbial communities using (i) a reciprocal soil transfer between the chaparral and the oak forest and (ii) a soil fumigation
approach. We found greater survivorship and ectomycorrhizal colonization of oak seedlings beneath the canopies of A. unedo shrubs, (ii)
soil-related effects on establishment of seedlings, and (iii) a significant effect of the fungicide on seedling survival in forest soils, suggesting
that oak mortality in forest soil is caused by an accumulation of resident fungal pathogens. This study provides empirical evidence that nature,
direction and degree of soil feedback account for a large proportion of plant community dynamic.

P-1032

Assessment of arbuscular mycorrhizal fungal diversity in roots of plant species of singular ecological value
from Natural Park of Sierra de Baza (Granada, Spain)
Sánchez Castro Iván, Ferrol Nuria, Barea José-Miguel

Estación Experimental del Zaidin (Consejo Superior Microbiology C/ Profesor Albareda, 1 18008 Granada Spain

Mediterranean climate together with anthropogenic degradation activities are constraints for plant development, which can promote degra-
dation of the soil-plant systems. Degradative processes are known to reduce the inoculum potential of arbuscular mycorrhizal (AM) fungi, a
key ecological factor in governing the cycles of major plant nutrients and hence in sustaining the vegetation cover in natural habitats. There
is increasing evidence that reconstitution of the mycorrhizal potential is a key step in the re-vegetation strategies of degraded ecosystems.
Within the framework of the re-vegetation programmes currently being developed in our Department, several approaches are followed to
analyze the diversity of AM fungal population associated with key plant species from target areas of typical Mediterranean ecosystems of
Southern Spain. In all cases the final aims are to select the most appropriate AM fungi for plant inoculation with regard to re-vegetation stra-
tegies. The target ecosystem used in this study was the Natural Park of Sierra de Baza (Granada, Spain), and we have analyzed the AM
fungal community colonizing the roots of five representative shrublands species (Retama sphaerocarpa, Genista spp., Rosmarinus officia-
lis, Lavandula latifolia and Thymus spp.) characteristics from this Natural Park. By PCR-SSCP (single stranded conformational polymor-
phism) and sequencing of 18S rDNA, 37 AM fungal sequence types were identified: 3 were present in all the considered plants and 18 appea-
red to be specific to certain ones. Our analysis indicates a high AM fungal sequence diversity in the roots of the target plant species and that
most of these sequences belong to the Glomus Group A.
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Protozoa involvement in Arabidopsis thaliana growth and rhizosphere bacterial community structure
Roussel-Delif Ludovic, Tarnawski Sonia, Jossi Maryline, Aragno Michel

Université de Neuchâtel Laboratoire de Microbiologie rue Emile Argand 11 2009 CP 158 Neuchâtel Switzerland

Bacteria appear to be very active in the rhizosphere due to the nutrient flow brought up by rhizodeposition and are the main source of food
for most protozoa which limit their density by grazing. Protozoa use a part of their prey for biomass production. The excess (carbon, nitro-
gen, and phosphorus) is assumed to be excreted and may therefore be readily available for other soil organisms and plants. In this study,
microcosm experiment was set up. Sterile Arabidopsis thaliana seedlings were planted in sterilized soil, sterilized soil inoculated with bacte-
ria suspension (soil suspension filtrated at 1.2 µm to remove protozoa), and sterilized soil inoculated with bacteria suspension and
Acanthamoeba castellanii. We observed that presence of protozoa in soil have a positive impact on plants growth compared to soil inocula-
ted with bacterial suspension only. Currently, we analyse bacterial community structures from the different plant growth conditions in order
to investigate the involvement of plant and protozoa in the rhizosphere bacterial community establishment.

P-1068

Cheating orchids and mycorrhizal network: functioning and evolution of this association.
Roy Mélanie, Damesin Claire, Julou Thomas, Selosse Marc André

CEFE CNRS UMR 5175, 1919 route de Mende, 34070 Montpellier, France

Several forest-understorey achlorophyllous plants, termed mycoheterotrophs, obtain carbon from their mycorrhizal fungi, which form ecto-
mycorrhizae with trees, the ultimate carbon source of the entire system. A similar nutritional strategy occurs in some green forest orchids,
phylogenetically close to mycoheterotrophs, that gain their carbon through a combination of mycoheterotrophy and photosynthesis called
mixotrophy. These orchids are considered as cheaters compared to other autotrophic orchids that give carbon to the fungi. 

Within those mixotrophic species, Cephalanthera and Epipactis species, both belonging to Neottieae tribe, exhibit some achlorophyllous
variants (AV) that are completely dependant over their mycorrhizal partners, like mycotrophs. AVs are always rare but survive over several
years and do not present any obvious morphological difference with green individuals.

Do AVs represent a transition state in evolution to mycoheterotrophy? Why are they always rare? How fungi react to the interaction with such
cheaters? We compared green and AV plants and their mycorrhizal partners in several European populations, investigating fungal commu-
nity changes, root infection rate over time, dynamic and intensity of carbon and nitrogen flow between both partners, orchid fitness (survival,
flowering and fruit sets) and physiology (carbon metabolism and gaz exchange). Our data help understanding how function this association
over time for green orchid and AV, and what could limit AV in populations. This study permits also to understand the evolution of the asso-
ciation between fungi and orchids and the apparition of mycoheterotrophy by Neottieae.

P-1079

Comparaison of soil P status, functional ectomycorrhizal diversity and growth of Pinus pinaster in field and in
rhizobox
Muhammad Arif, Plassard Claude

INRA - SupAgro Biogéochimie du Sol et de la Rhizosphère, place Viala 34060 Montpellier France

Pinus pinaster forest is established in the sandy soils of Gascogne characterized by very low available phosphorus (Pi). Low concentration
of Pi occurs as a consequence of immobilization and adsorption of Pi with Fe- and Al-compounds. It is hypothesized (i) that these spodosols
are rich in organic P and (ii) diversity of ectomycorrhizal (ECM) fungi. The ECM associated with roots are thought to be beneficial to increase
Pi pool by secreting phosphatases (Pases) in the rhizosphere. In order to evaluate the role of ECM on the availability of Pi, two field sites,
one with 93-year-old plantation (Baudes) and the other with annual fertilization applied to a 13-year-old plantation (Site L) were selected to
compare the status of P, ECM diversity and finally the growth of P. pinaster. Eight samples (15x8 cm) were taken from line as well as from
interline tree spacing. A composite sample of 7 samples was used to isolate ECM for phosphatase activity and sieved the soil for determi-
ning Olsen P and total organic P. Soil analysis confirmed that Olsen P level was low except in fertilized plots. Organic P contents were higher
in old plantation site. The eighth soil core was left intact and used to grow young P. pinaster plants in rhizobox in a glasshouse. After 6 months,
ECM have developed over the roots and plants were harvested. Plant biomass, root length, P and N contents were measured; individual
ECM were used to measure pNPPase activities and to carry out molecular identification. Plant biomass production in rhizoboxes presents
similar trends as the tree productivity in field. Pase activities were higher in Baudes soil than in soils from site L. Initial results indicate that
the soil P status has a strong effect on plant growth and functional ECM diversity and activity. Interestingly, rhizobox studies confirm field stu-
dies.
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Interaction between arbuscular mycorrhizal fungi and spring ephemerals in Guerbantonggut Desert, China
Feng Gu1, Shi Zhaoyong1, Sun Yu1, Tian Changyan2, Bai Dengsha3, Li Xiaolin1

1 China Agricultural University Environmental science and engineering Yuanmingyuan Western road, Haidian Distract 100094 Beijing Peoples
Republic of China
2 Xinjiang Institute of Ecology and Geography, Chinese Academy of Science
3 Institute for Nuclear Technology and Biotechnology, Xinjiang Academy of Agricultural Science

The ‘ephmerals’ , including both annuals and perennials with a very short period of growth above-ground from early spring (late March) to
early summer (late May), are dominant plant species in Gurbantunggut Desert, northwest China. There are no detailed published studies of
the incidence of the survival strategies of both sides of the symbiont in the extreme arid and poor desert ecosystems.

A survey was made of the AM status of 73 spring ephemeral plant species that grow in the desert ecosystem of Gurbantunggut Desert,
northwest China in late May in both 2004 and 2005. A field trial was conducted at the desert (N44°32.407´ E88° 16.779´) in 2005. Eighteen
1.5 m2 plots were established in six blocks. Plots in each block were randomly assigned to one of the three treatments, mycorrhiza-suppres-
sed (MS), watered (W) and unwatered control (C). MS plots received the fungicide benomyl as a soil drench (9 g active ingredient in 15 L of
water per plot) every 15 days according to O’Connor et al. (2002). W plots received 15 L of water per plot and WC plots received no extral
water except for rains. Treatments began on 25 March and ended on 25 May when majority of plants in plots began to die. 

The proportion of AM colonization ranged from 7 to 73% with a mean value of 30%. A total of 65 plant species studied were AM with
coils/arbuscules or vesicles and the remaining 8 species were possibly AM with no coils/arbuscules or vesicles but with fungal mycelia in the
root cortex. Bud stage of W treatment was 7 to fourteen days earlier comparing with MS treatment. The seed number per plants of Plantago
minuta Pall. and Erodium oxyrrhynchum were 67% and 122% higher respective in W than those in MC treatment. Plant biodiversity indexes,
richness and productivity of ephemeral plant community were higher in W than those in MC.  The majority of ephemerals (89%) were mycor-
rhizal plant. Glomus was the dominant genus in the ephemeral communities. Ephemerals are highly mycorrhizal dependent. Symbiotic asso-
ciation might be important strategies for both ephemerals and AM fungi to continue their populations in desert inhabitate.

The work was supported by Nature Science Foundation of China (40661008) and by the opening fundation of Xinjiang Institute of Ecology
and Geography, Chinese Academy of Science.
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Molecular biodiversity of the arbuscular mycorrhizal fungi associated with Phoenix dactylifera L. from
Southern Arabia
Al-Yahya'ei Mohamed1, Redecker Dirk1, Wiemken Andres1, Bonfante Paola2

1 University of Basel, Botanical Institute, Hebelstrasse 1, CH-4056 Basel, Switzerland
2 Department of Plant Biology, University of Torino, Viale Mattioli 25, 10125 Torino, Italy

Arbuscular mycorrhizal fungi (AMF) are obligate symbionts of most plant species. The increasing body of evidence for the sustainable bene-
ficial effect of these fungi on plants, highlights the importance to adopt land use practices that conserve their biodiversity. However, a pre-
condition of any conservational approach is a basic background knowledge on the biodiversity of these fungi in the target habitat. Since
almost nothing is known about AMF biodiversity on the whole Arabian Peninsula, we developed a collaborative project to better understand
the distribution, diversity and phylogeny of these fungi. Two sites with different histories of agricultural practices (traditional and intensive)
were sampled.

Members of Glomus group-A (the most diverse in the Glomeromycota) colonizing the roots of Phoenix dactylifera L under field conditions
were identified by specific amplification of their nuclear-encoded 18S ribosomal RNA gene fragments. This was achieved by a nested-PCR
technique followed by cloning, RFLP digestion, sequencing and bioinformatics.

The results showed relatively low overall diversity and indicated that the communities of these fungi are differentiated between the two sites.
They consisted of both site-specialist and site-generalist groups. Some of these groups do not have corresponding sequences in the
GenBank, suggesting that they are specialists of the habitat or/and the plant.

To our knowledge, this is the first report of molecular detection of AMF both from Phoenix dactylifera L., a socio-economically important plant,
as well as from Arabian Peninsula.

P-1125

The structural and functional diversity of native Australian Fabaceae
Tibbett Mark1, Barker Susan2, Chen Yinglong2, Denton Matt2, Edmonds-Tibbett Tamara2, Ryan Megan2, Walker Chris1

1 University of western Australia Centre for Land Rehabilitation Stirling Hwy 6009 Perth WA Australia
2 School of Plant Biology, University of Western Australia

Australian native perennial legumes have been little explored with regard to there mycorrhizal biology. Currently a significant effort is under-
way to select deep rooted perennial legumes native to Australia with potential as pasture species. They are of particular interest as they have
the capacity to reduce aquifer recharge and address the problem of rising water tables that lead to dryland salinity. A number of species have
been chosen based on their adaptation to agronomic characteristics. However, nothing is known about the root biology and of these species
and in particular, the role played by arbuscular mycorrhizal (AM) fungi in their establishment, nutrition and long-term health. AM symbiosis is
known to have a significant role in phosphate nutrition of many plants and is emerging as a critical but poorly recognised factor in land plant
evolution, biodiversity, succession and continued productivity. AM fungal species richness is reduced by land clearance, cultivation of annuals
and factors such as salinity. The AM fungi that remain in such conditions may not support growth of perennial legumes as would the AM fungi
found in their native habitats. 

In this project we are investigating the structural diversity of AM fungi in roots and soil cores from field-grown species of Cullen, Kennedia
and Lotus in comparison with lucerne and wheat. Glasshouse studies to establish the functional role of mycorrhizal colonisation at the spe-
cies level in establishment and phosphate nutrition of these and other perennial legume species have also been performed. We will present
the results of our studies, which include the first molecular analysis of AM fungal profiles in agricultural soils in Australia. The ultimate goal
of our research is to determine the dependency of native legumes on their co-evolved AM fungi and conversely, the impact of AM fungal spe-
cies in agricultural fields on the productivity of native perennial legume pastures.
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Effect of urban waste compost amendments on fungal community structure in soil of an arable field
Beguiristain Thierry1, Leglize Pierre1, Houot Sabine2, Leyval Corinne1

1 LIMOS UMR 7137, CNRS Université H. Poincaré Nancy 1, Faculté des Sciences, 54506 Vandoeuvre les Nancy, France
2 INRA EGC Equipe Sol 78850 Thiverval-Grignon, France

Composting has emerged as a valuable route for the disposal of urban waste, with the prospect of applying composts on arable fields as
organic amendments. Urban waste composts (UWC) could contain low concentrations of pollutants and could contribute to their accumula-
tion in agricultural soils. Little is known about the impact of a long term deposition of such composts on microbial (bacterial and fungal) com-
munity structure in soil. 

The aim of this study was to assess the effect of two particular composts, a green waste and sewage sludge compost (GWS) and a muni-
cipal solid waste compost (MSW), on fungal community structure in soil compared to control (non amended). The study was conducted on
the "Qualiagro" site (Feucherolles, France), an arable field where these composts were amended every two years during six years. During
the last two year, soil samples were collected at seven sampling times from September 2004 to October 2006. DNA was isolated from soil
and a part of the fungal 18S rDNA was amplified by PCR. PCR products were separated using a TTGE technique. The different fingerprints
obtained were compared to estimate the impact of UWC on fungal diversity in soil. Results will be discussed in the way to consider AMF
diversity in roots as a bioindicator of pollution level in arable soils.
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Medicago species affect the community composition of arbuscular mycorrhizal fungi associated with roots
Pivato Barbara1, Mazurier Sylvie2, Lemanceau Philippe2, Siblot Séverine2, Berta Graziella1, Mougel Christophe2, van Tuinen Diederik3
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The symbiosis between plants and arbuscular mycorrhizal fungi (AMF) is ancient and involves 80% of terrestrial plant families. The symbio-
tic association between AMF and plants was described to be non specific. However, AMF were reported to influence plant community diver-
sity and productivity. On the other way, the effect of plant genotypes belonging to closely related species on AMF diversity has not been
explored so far. The aim of this work was to assess the impact of four different Medicago species, M. laciniata, M. murex, M. polymorpha
and M. truncatula cv. Jemalong J5, on the composition of AM fungal community, when cultivated in a silty-thin clay soil (Mas d’Imbert,
France). 

A nested PCR targeting partial sequence of the variable domains D1 and D2 of the large ribosomal subunit (LSU rDNA) genes was perfor-
med on DNA extracted from bulk soil and root tissues. PCR products were used to construct LSU rDNA libraries. Two hundred forty-six
Glomeromycetes LSU rDNA sequences from the four plant species and bulk soil were analysed. The high bootstrap values of the phyloge-
netic tree obtained allowed the delineation of 12 Operational Taxonomic Units (OTUs), all belonging to Glomus. Specific primers targeting
Glomeromycetes and major OTUs were applied to quantify their abundance by qPCR. Glomeromycetes and targeted OTUs were signifi-
cantly more abundant in the root tissues than in the bulk soil, and the frequency of Glomeromycetes and of three OTUs differed significantly
in the root tissues of the different plant species. These differences indicate that, despite the absence of strict host specificity in mycorrhizal
symbiosis, there was a preferential association between some AM fungal and plant genotypes.

Pivato B., Mazurier S., Lemanceau P., Siblot S., Berta G., Mougel C., van Tuinen D. Medicago species affect the community composition of
arbuscular mycorrhizal fungi associated with roots. New Phytol. In press.
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