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2. Plants-Soils-Ecosystems

About the meeting

Welcome to the fi rst meeting of the Plants-Soils-Ecosystems group - a special interest group 
of the British Ecological Society. 

The meeting has three sessions focusing on one of three key areas: carbon dynamics, 
nutrient cycling, and communities & biodiversity. Collectively, we will identify fundamental 
challenges for future research in the fi eld of plant-soil interactions and their application to 
climate mitigation, biodiversity conservation, and sustainable food production. 
We believe the plenary lectures, talks and posters on these topics will stimulate a lively 
debate during the open discussions following each session. Delegates will also have ample 
opportunity to continue discussing potential research questions and collaborations in a 
relaxed environment at our wine reception and conference dinner.

We hope you enjoy an interactive and thought-provoking meeting

Franciska, Sarah, and Emma.

Conference dinner

The conference dinner will be held at Kitchin N1, 8 Caledonia Street, Kings Cross, London, 
N1 9AA. 
The meal is included in the registration fee - delegates should pay for their own drinks.

to CDH
æ

Kitchin N1



We’re a lively, active group representing a broad range of researchers interested in plant-soil 
interactions and their role in biogeochemical cycling and ecosystem functioning.
 
Our aims:
1. To promote research in ecosystem ecology and plant-soil interactions through 

workshops, symposia, and events at BES meetings. 
2. To provide opportunities for networking and collaboration among researchers in 

ecosystem ecology and plant-soil interactions.
3.  To serve as a platform to discuss and share techniques, expertise and data.
4.  To promote research across scientific disciplines, facilitate training opportunities in 

different techniques & provide support for early-career researchers.
 
We have a bi-monthly e-Bulletin highlighting topics, events, publications and jobs, which are 
likely to be of interest to group members.
 
You can join our mailing list by sending an email to listserv@jiscmail.ac.uk Subject: BLANK 
Message: SUBSCRIBE PLANT-SOIL-ECO Firstname Lastname
 
On Twitter: @BESPlantSoilEco
On Facebook: facebook.com/BESPlantsSoilsEcosystems

 SIG Committee:
Franciska de Vries (Secretary), The University of Manchester•	
Emma Sayer, The Open University•	
Paul Kardol, Swedish University of Agricultural Sciences•	
Tim Daniell, The James Hutton Institute•	
Dave Johnson, Aberdeen University•	
Mike Whitfield, Trinity College Dublin•	
Sarah Pierce (Student representative), Imperial College London•	

Richard Bardgett, The University of Manchester, supports the committee in an advisory 
role.

About the group

Get involved!

     

Input from individual members is invaluable for the success of our group as a whole and we 
encourage all members to take an active role in shaping the group.

- Do you have ideas for future meetings, workshops or other SIG events?
- Would you like to organise a future event? 
- Can you contribute material for the eBulletin?

If so, please feel free to approach one of the meeting organisers or committee members 
during the meeting or get in touch with us via email.
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Session 1: Carbon Dynamics - Weds. 2 Oct

Plenary lecture: Going underground: biogeochemical 
plant-soil feedbacks and climate change.

Richard D. Bardgett, The University of Manchester

Human activities are rapidly changing the world’s ecosystems. The most obvious human 
impact is through the conversion of land for agriculture, but terrestrial ecosystems are 
also affected by other global change phenomena, including climate change. This has led 
to a groundswell of research aimed at improving understanding of the impact of global 
changes on biodiversity and ecosystem function, and on management strategies to 
mitigate them. Whilst this topic has received much attention, scientists have only recently 
become aware that understanding the consequences of global change for ecosystem 
functioning requires consideration of interactions between plant and soil communities. 
This is because the impact of global changes on the functioning of terrestrial ecosystems 
is often indirect: they operate via changes aboveground that cascade belowground to 
the soil biological community, which drives biogeochemical processes and feedbacks 
to the Earth’s climate system. Here I highlight some recent developments in this area 
that illustrate how a combined aboveground–belowground approach can improve 
understanding of the consequences of global change for the functioning of terrestrial 
ecosystems. In particular, I focus on recent studies that advance our understanding of 
the role that plant–microbial–soil interactions, and specifically carbon transfers to soil, 
play in governing the impact of climate change on ecosystem carbon cycling and climate 
mitigation. 

1.1. Chronic nutrient fertilization and the carbon 
sequestration ability of grassland soils

D.A. Fornara1, D. Tilman2, L. Banin3, and M.J. Crawley4

1University of Ulster, UK; 2University of Minnesota, USA; 3CEH Edinburgh, UK; 4Imperial College, UK

Human activities that influence the coupling of carbon (C) and nitrogen (N) cycles in 
grassland soils may greatly affect the long-term CO sink capacity of these soil ecosystems. 
Of particular importance is the increased nutrient fertilization of soil ecosystems due to 
various human activities, which could greatly influence soil C cycling and storage in 
grasslands. Using data from three long-term grassland experiments I firstly show that 
chronic N-only fertilization can strongly increase soil C accumulation whereas multi-
nutrient additions (e.g. NPK) cannot. Secondly, I discuss what belowground mechanisms 
could be responsible for this soil C accrual. Finally, I suggest potential mechanisms, 
which might regulate nutrient-induced changes in soil C accumulation across time and 
which deserve to be addressed in future studies on plant-soil interactions.
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1.2. Beyond exclosures: increasing carbon storage in N- 
enriched uplands

Stuart Smith1, David Johnson1, Sam Quin11, Kyle Munro1, Robin J. Pakeman2, Rene 
van der Wal1 and Sarah J. Woodin1

1University of Aberdeen, UK; 2The James Hutton Institute, Aberdeen UK. 

Ecosystem carbon (C) accrual and storage can be enhanced both by the removal of 
large herbivores and by the fertilising effect of atmospheric nitrogen (N) deposition. 
These environmental drivers are unlikely to operate independently in upland habitats, 
yet the effect of their interaction on above- and below-ground C storage remains 
unknown. We sampled inside and outside grazing exclosures across an N deposition 
gradient in the UK uplands, demonstrating that herbivore removal results in increased 
aboveground plant C stocks, particularly in shrubs, litter and moss. However, total soil 
C storage (to a depth of 15cm) only increases in exclosures compared to adjacent 
grazed areas where N deposition exceeds 11.38 kg N ha-1 yr-1. The mechanism for 
this is not clear as plant and soil C are not correlated, but this interactive effect on soil 
C was stronger for exclosures dominated by Calluna vulgaris (shrub) than by Molinia 
caerulea (grass). The N deposition threshold above which total soil C in exclosures is 
greater than that in adjacent grazed areas is in accordance with proposed critical loads 
for wet moorland habitats under low-intensity management (~10 kg N ha-1 yr-1).

Carbon - Session 1      Weds. 2 Oct 2013 

1.3. Agricultural management affects the response of soil 
bacterial community structure and respiration to water-stress

Aurore Kaisermann1*, Adelaïde Roguet2, Naoise Nunan2, Pierre-Alain Maron3, Nicholas J. 
Ostle4 and Jean-Christophe Lata2

1University of Manchester, UK; 2CNRS/UPMC, France; 3UMR 1347 Agroecology INRA/AgroSupDijon/
University of Burgundy, Dijon, France; 4CEH Lancaster, UK

Climate change is predicted to increase the frequency of drought events, with uncertain 
consequences for soil microbial communities. In this study we tested the hypothesis 
that agricultural management used to enhance soil carbon stocks would increase the 
stability of microbial community structure and activity in response to water-stress. Soil 
used for incubation was sampled from a long-term field trial with three soil carbon 
management systems. After a drying-rewetting event, soil microcosms were maintained 
wet and the response of microbial community was measured for four weeks. The results 
showed that the no-till management system, permanently protected by plant cover, had 
a distinct bacterial community structure relative to the conventional and the organic 
systems. In all management systems, the rewetting event clearly modified microbial 
community structure and activity. Both returned to their pre-drought state after 28 days. 
However, the magnitude of variation of C mineralisation was lower in the no-till system 
and its genetic structure of bacterial communities exhibited a slower recovery rate. This 
suggests that land use management can increase microbial functional resistance to 
drought stress via the establishment of bacterial communities with particular metabolic 
capacities. 
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1.4. East, West, home’s best: what drives home-field 
advantage effects on the decomposition of plant litter?

Ciska G.F. Veen, Maja K. Sundqvist, and David A. Wardle

Swedish University of Agricultural Sciences, Sweden

The ‘home-field advantage hypothesis’ predicts that soil decomposers are specialized 
to break down litter from plants in their immediate vicinity thereby accelerating 
decomposition. However, home-field effects have been found only in some studies. 
Variation in environmental conditions and plant functional traits may modify associations 
between plants and soil decomposers and could therefore determine whether home-field 
effects occur. The aim of this project is to study how climatic conditions, litter quality and 
plant functional traits drive the magnitude and direction of home-field advantage effects 
on litter decomposition. We set up a reciprocal litter transplant experiment across three 
highly contrasting vegetation types along an elevational gradient in Abisko, Northern 
Sweden. We hypothesize that home-field effects become stronger for litter decomposed 
in colder environments and for litter with traits associated with resource conservation, 
as under such conditions litter may be more recalcitrant and hence require specialized 
decomposers. This work will help us to better understand how environmental change 
will impact ecosystem processes such as decomposition and nutrient cycling.

Carbon - Session 1      Weds. 2 Oct 2013 

1.5. Upscaling the effect of priming on carbon turnover in 
the earth system

B. Foereid1*, D.S. Ward1, N. Mahowald1, E. Paterson2 and J. Lehmann1

1Cornell University, USA; 2The James Hutton Institute, UK (*present address: University of Abertay, UK)

Priming, increase in decomposition rate of native soil organic carbon (SOC) in 
response to a supply of fresh organic matter, is a process that has been observed at 
the lab scale. It is difficult, however, to experimentally assess its importance on the 
field or global scale. Here we use an earth system model, the Community Land Model 
(CLM), to assess the possible impact of priming on SOC on a global scale. First we 
compare the SOC output from the unmodified CLM to estimates from a global data set. 
Then we modify the model by including a simple description of a priming effect. The 
unmodified CLM predicted somewhat too much SOC in areas with high productivity 
and too little SOC in high latitude areas. Including a priming effect reduced total global 
SOC and decreased SOC most in areas with high plant input, which were also the 
areas where the unmodified model predicted too much SOC. Including a priming effect 
therefore improved the prediction of SOC distribution. The model was then run with 
climate change prediction. Future simulations showed that differences between the 
standard and modified versions were maintained and somewhat increased in a future 
with climate change.
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1.6. Variability in litterfall alters soil carbon dynamics 
across a range of ecosystems – a meta-analysis

Shan Xu1,2, Lingli Liu2 and Emma J. Sayer3

1University of Chinese Academy of Sciences, China; 2State Key Laboratory of Vegetation and 
Environmental Change, China; 3The Open University, UK.

Global change can alter aboveground litter inputs to soil, which in turn could impact 
upon belowground biogeochemical cycling. We used meta-analysis of 70 litter 
manipulation experiments to assess the responses of soil carbon dynamics under 
altered aboveground litter inputs. The turnover and release of soil carbon increased 
with increasing litter inputs. However, microbial biomass carbon and total carbon in 
the mineral soil also increased, suggesting that the soil acted as a net carbon sink. 
Compared to other ecosystems, tropical and subtropical forests were more sensitive to 
variation in litter inputs, as altered litter inputs affected the turnover and accumulation 
of soil carbon more substantially over a shorter time period. Although the magnitude of 
responses varied greatly among ecosystems, the direction of the responses was very 
similar across different ecosystems. Clearly, interactions between plant productivity and 
belowground biogeochemical cycling must be taken into account to predict ecosystem 
responses to environmental change. To achieve this, we need to address current 
knowledge gaps about underlying mechanisms and the longer-term impacts on soil 
carbon stability.

Carbon - Session 1      Weds. 2 Oct 2013 
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Session 2: Nutrient Cycling - Thurs. 3 Oct

Plenary lecture: Nutrient cycling: why diversity matters

David Johnson, University of Aberdeen, UK.

Many key ecosystem processes are dependent on the rates at which nutrients are 
cycled in soils. Yet, there remain large gaps in our understanding of the myriad factors 
that regulate nutrient cycling in terrestrial ecosystems. Often, outdated or inappropriate 
models based on the study of intensive farming systems have been applied to 
ecological systems. Ironically, much current thinking concerning improving resource 
use efficiency in farmed systems to meet global food security concerns is being directed 
from emerging ecological principles of nutrient cycling. Here, I argue for the need to 
better understand how diversity, in its broadest sense, is crucial for regulating nutrient 
cycling and how diversity and nutrient cycling is intrinsically linked to carbon fluxes. I 
consider diversity from the perspective of ‘classical’ notions of taxonomic biodiversity 
(e.g. species richness), but also from the more fundamental component of the genotype. 
In addition, I consider how chemical diversity of nutrient forms also matters, and how 
this is fundamentally linked to biological diversity. These issues will be illustrated by 
focusing on a range of different ecosystems, as well as the all-important and ubiquitous 
plant-fungal mycorrhizal symbiosis.

Nutrients - Session 2      Thurs. 3 Oct 2013 

2.1. Soil biodiversity and nutrient cycling in a 
chronosequence of abandoned agricultural fields 

Elly Morriën1, S.E. Hannula1 and Wim H. van der Putten1,2

1Netherlands Institute of Ecology NIOO-KNAW, the Netherlands; 2Wageningen University and Research 
Centre, the Netherlands

Land abandonment is considered an effective tool for restoring biodiversity and 
ecosystem functions. Thus far little attention is given to the role of soil biodiversity. 
Here, we present results of a soil biodiversity development and ecosystem functioning 
from a chronosequence of ex-arable fields in The Netherlands. These fields are typically 
managed by low-intensive grazing while undergoing a transition from an arable system 
into an species rich grassland. We have employed 13C-CO2 pulse labeling and 15N 
labeling to assess the short term fate, turnover and retention of recent plant-assimilated 
carbon and nitrogen in cores with field soil. Then, samples have been collected of 
aboveground and belowground plant tissues, soil bacterial and fungal PLFA biomarkers, 
nematodes, enchytraeids, mites, collembola, earthworms, and other soil fauna. Our 
aim was to investigate how the carbon and nitrogen is sequestered in the different 
components of the soil food web in relation to time since abandonment. We used the 
data from these cores on biomass and carbon-nitrogen contents of the feeding guilds 
within the soil food web to run an existing carbon/nitrogen flow model for grasslands. 
We discuss these results in relation to soil biodiversity restoration as a factor in restoring 
species-rich plant communities and ecosystem processes.
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2.2. Functional traits manipulations offer mechanistic 
insight into ecosystem functioning in grassland

Ellen L. Fry1,2,3, Sally A. Power2,3, Pete Manning2,4, and Brajesh Singh3.
1University of Manchester, UK; 2Imperial College, UK; 3University of Western Sydney, Australia; 4University 
of Bern, Switzerland.

Nutrients - Session 2      Thurs. 3 Oct 2013 

2.3. Root exudates can control soil N dynamics

Tim Daniell1, Marcin Skiba1, Susan Mitchell1, Marta Manrubia Freixa1, Anna Taylor1, Liz Baggs2 
and Tim George1

1The James Hutton Institute, UK; 2The University of Aberdeen, UK

Agriculture represents both a dominant and recalcitrant source of the potent greenhouse 
gas nitrous oxide and a source of pollution through leaching of nitrate and other nutrient.  
This is largely due to the conversion of added nitrogen based fertiliser through the 
microbial nitrogen cycle. Denitrification represents a dominant source of nitrous oxide 
(N2O) and is carbon driven, as it maintains respiration under low oxygen conditions. 
Nitrification is also a source of N2O, under more aerobic conditions, but also converts 
ammonium to nitrate resulting in potential loss of N through leaching and denitrification. 
Screens of barley (Hordeum vulgare) cultivars indicated that different cultivars supported 
significant variation in N2O emission from associated soil and/or inhibited nitrification. 
Further experimentation using a limited range of cultivars has demonstrated that these 
effects are connected to root exudation and may be mediated through manipulation 
of soil microbial communities.  Soil condition also has a marked effect both on cycling 
and community structure. Further work is underway to dissect the role of exudation 
quality and composition, the interaction between soil aerobic status and flux through 
denitrification and the role community dynamics plays in driving alteration in nitrogen 
cycle flux.

Plant functional effects traits have been used extensively to describe the plant 
community’s role in ecosystem functioning. A number of hypotheses and methods are 
available that aim to scale traits up to plot or ecosystem level values using biomass 
data, which can then be used as predictors for observed ecosystem functions. We 
are at a point where we have identified the most crucial plant traits and respective 
correlations with functions, and can begin to apply them in a manipulative fashion to field 
experiments. Here, I present an experiment where trait data has been used to create 
functional groups that were designed to result in differing nutrient and water cycling 
rates. These groups were implemented in the field in combination with a precipitation 
change treatment and monitored for four years. I will demonstrate marked differences 
in ecosystem functioning between these groups under precipitation change. These 
differences are also apparent at the soil microbial community level, indicating that a 
shift in plant community composition has cascading effects through the ecosystem to 
the rhizosphere.
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2.4. Soil fertility: knowledge needs, available interventions, 
and future challenges

Georgina Key1, Mike Whitfield2, and Richard D. Bardgett1

1The University of Manchester, UK; 2Lancaster University, UK

Over the last few years there has been an explosion of research on soil biodiversity, 
which has added to our understanding of soil fertility, ecosystem function, and the 
provision of ecosystem services. From a practitioner’s point of view, however, there 
appears to be an ever-widening gap between research on soil fertility and biodiversity 
and actual knowledge and practice on the ground. Through a knowledge exchange 
programme, advisory board, and methods established by ‘ConservationEvidence.com,’ 
we have produced a synopsis of the literature on interventions that maintain or improve 
soil fertility to support UK food systems. The aim was to translate the available literature 
into a useable format for practitioners such as supermarkets and farmers. Through the 
review process, key interventions and research gaps have been identified, providing 
useful information to both researchers and practitioners. 

Nutrients - Session 2      Thurs. 3 Oct 2013 
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Session 3: Communities & Biodiversity - Thurs. 3 Oct

Plenary lecture: Does plant genetic diversity matter in the soil?

Jennifer Rowntree, The University of Manchester, UK.

When we describe biodiversity we usually default to measures of species richness. 
However, biodiversity actually refers to the total variation present within ecosystems 
including: within species genetic diversity; among species diversity; and variation at 
the community and landscape levels. Recently, evidence has been accumulating on 
the importance of within species genetic variation in defining the outcome of among 
species interactions and in assembly of associated ecological communities. These 
“community genetic” effects knit ecological and evolutionary processes together, and 
while we know that they exist, the challenge remains to determine how important they 
are for the resilience and stability of ecosystems. In particular, we know little about how 
genetic variation within plants influences below ground interactions and communities, 
or how this might affect important ecosystem processes such as nutrient cycling. I will 
present data from the above ground terrestrial environmental and ask whether the 
trends we see there can be translated below ground. One of the major challenges 
we face is the integration of biodiversity measurements at multiple scales and the 
quantification of biodiversity’s contribution to larger scale processes. By focusing on 
above-below ground interactions, perhaps we can finally determine meaningful links 
between genetic and species diversity and broader community dynamics.

Communities - Session 3      Thurs. 3 Oct 2013 

3.1. Plant diversity fosters beneficial plant-microbes 
interactions

Ellen Latz1, Nico Eisenhauer2, Stefan Scheu1 and Alexandre Jousset1

1Georg-August University Göttingen, Germany; 2Friedrich-Schiller-Universität Jena, Germany

Plant diversity is known to enhance ecosystem functions and acts as a driver of root 
associated bacterial communities. Some soil bacteria show antifungal activity and are 
able to protect plants against pathogens. In order to foster bacteria-mediated plant 
protection, factors affecting the dynamics of these bacteria need to be understood. 
We investigated the abundance and expression of antifungal genes (coding for 2,4-
DAPG, pyrrolnitrin and hydrogen cyanide) by using established GFP reporter fusions 
of the model biocontrol strain Pseudomonas fluorescens CHA0 colonizing the roots 
of plants grown alone or in mixed cultures. Our results showed that increasing plant 
diversity enhances the abundance of plant beneficial bacteria, resulting in enhanced 
community gene activities. In addition, plant identity was of major importance in affecting 
bacterial abundance and gene activity. In particular, the grass species Lolium perenne 
supported very dense bacterial populations with a high per capita gene activity of all 
tested antifungal genes. The results underline the importance of biodiversity as well 
as the role of key species for ecosystem functioning. Plant polyculture i.e. the use of 
certain plant combinations may foster plant-protective bacterial communities and may 
help establishing environmentally friendly control of plant diseases.
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3.2. Sex-specific interactions between arbuscular mycorrhizal 
fungi and plants: variation within time and space

Sandra Varga, Rocío Vega-Frutis and Minna-Maarit Kytöviita.

University of Jyväskylä, Finland

Male and female plants of dioecious species often differ in their resource acquisition 
and allocation patterns. These differences have been linked to secondary sexual 
dimorphism, including sex-specific interactions with other organisms such as fungal root 
endophytes. Plants may be simultaneously colonised by arbuscular mycorrhizal and 
dark septate fungi. While it is well established that arbuscular mycorrhizal mutualism 
involves reciprocal transfer of photosynthates and mineral nutrients between the roots 
of host plants and these fungi, the role of dark septate fungi remains controversial. In 
this presentation, I will review the available data showing fungal sex-specific interactions 
in the dioecious plant Antennaria dioica and discuss the variation observed in fungal 
colonisation within time and space. Taking together, our results indicate that females 
and males of A. dioica interact with their root endophytes sex-specifically and that 
these relationships are affected by abiotic factors such as soil fertility. 

Communities - Session 3      Thurs. 3 Oct 2013 

3.3. Characterising AM fungal community structure in barley 
under different tillage regimes: a molecular approach

Alexander van den Bos1,2, Jane Davidson1, Alison Bennett1, David Johnson2, and Tim Daniell1

1The James Hutton Institute, UK; 2University of Aberdeen, UK

Although many crops are mycorrhizal, we require a much better understanding of 
the spatial and functional ecology of AM fungi in order to utilise the symbiosis in the 
future. Conventional arable systems support less diverse AM fungal communities than 
more natural systems. This may be due to factors such as monoculture, tillage and 
agrochemicals. An essential task now is to establish how these different factors interact 
to influence AM fungal community structure. Large-scale field sampling was carried 
out to assess the effects of tillage regime on the community structure of AM fungi 
colonising barley. Root samples were collected from a tillage trial which has yielded 
consecutive barley crops under tillage treatments ranging from zero tillage to deep 
ploughing. Having designed and validated a T-RFLP strategy we aim to determine 
how tillage regime and depth affect AM fungal community structure. Preliminary work 
has shown that physical disturbance affects the vertical distribution of AM fungi in 
this system and we hypothesise that deep soils act as refugia from where inoculum 
can recolonize upwards following disturbance. We are also examining the functional 
differences between AM fungal communities in field soil from three different depth 
increments by using radiolabeling techniques to assess phosphorus uptake.  
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3.4. An atlas of microbes: how do we compile one and would it 
be useful?

Thorunn Helgason, Michele Pignataro, and Alastair H. Fitter

University of York, UK

Microbes are difficult to count and identify in field settings. Unlike conspicuous macro-
fauna and flora, there are rather few micro-organisms for which there are accurate and 
comprehensive distribution data. Good quality data on the incidence and abundance of 
species has become increasingly important as we seek to define what determines range 
limits and to predict what the effect of environmental change will be. The arbuscular 
mycorrhizal fungi (AMF) are ubiquitous biotrophic endophytes, and are significant drivers 
of ecosystem functions such as nutrient cycling. They have a complex interaction with 
the soil environment and their plant hosts: distribution among plant hosts is non-random, 
suggesting some degree of host selection, but increasing evidence shows tracking of soil 
environment. If we are to predict what the effect of environment change is on AMF-mediated 
ecosystem function, it is essential that we understand what the range limits are of AMF, and 
the extent to which this is mediated by the environments or their host. In this presentation I 
will show how field sampling can approach this problem, and what insights this may give us 
into the biology and geography of this important group of plant and soil microbes.

Communities - Session 3      Thurs. 3 Oct 2013 

3.5. Natural CO2 springs (mofettes): model systems for 
investigating microbial community dynamics under long-term 

environmental change
Irena Maček1,2, Nataša Šibanc1,2, Thorunn Helgason3, Ines Mandić-Mulec1, Alex J. Dumbrell4

1University of Ljubljana, Slovenia; 2University of Primorska, Slovenia; 3University of York, UK; 4University of 
Essex, UK

Natural CO2 springs (mofettes) are extreme ecosystems with severe exhalations of 
geological CO2 at ambient temperature. This leads to local hypoxia, similar to that found in 
waterlogged soils. An overview of our research on the impact of the changed soil gas regime 
on communities of arbuscular mycorrhizal fungi (AMF), soil bacteria and archaea, will be 
presented. Significant species turnover between control and high CO2 sites was observed 
across all groups. Our results show major shifts in archaeal and bacterial communities 
towards anaerobic and methanogenic taxa dominating in CO2 rich soils. High resolution 
metagenetic (454 pyrosequencing) quantification of AMF from plant roots confirmed the 
presence of unique AMF assemblages in hypoxic soils. We have shown that some AMF 
taxa are strongly associated with local variations in the soil environment, particularly pH 
and hypoxia. Moreover this observed pattern in AMF communities is relatively stable 
through the growing season, but with stochastic effects between consecutive years. Our 
data indicate that mofette systems enable us to rank the relative importance of different 
regulators of soil microbial communities (e.g. environmental niche, yearly stochasticity and 
monthly fluctuations) and importantly represent a robust model system for studying the 
responses of natural microbial communities to long-term environmental changes.
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Communities - Session 3      Thurs. 3 Oct 2013 

3.6. Monitoring soil health: A Europe wide campaign to 
establish the normal operating range for bio-indicators of soil 
biodiversity and ecosystem function.

D. Stone1*, P. Blomkvist2, N. Bohse Hendriksen3, M. Bonkowski4, H. Bracht Jørgensen5, M. 
Dunbar6, S. Geisen4, R. Griffi ths7, A. Hug8, J. Jensen9, S. Mendes10, P. Morais11, P. Plassart12, 
J. Römbke13, M. Rutgers14, R. Schmelz15, J.P. Sousa11, M. Suhadolc16, A. Winding3, and R. 
Creamer1

1Teagasc, Ireland; 2Dept. Forest Ecology and Management, Umeå, Sweden; 3Aarhus University, Denmark; 
4Biozentrum Terrestriche Ökologie AG Bonkowski, Germany; 5Lund University, Sweden; 6Institute for 
Environment & Sustainability, Italy; 7CEH Wallingford, UK; 8Agroscope Reckenholz-Tänikon, Switzerland; 
9Aarhus University Silkeborg, Denmark; 10Institute of Marine and Environmental Research Center, 
University of Coimbra, Portugal; 11University of Coimbra, Portugal; 12UMR 1347 Agroécologie, France; 
13ECT Oekotoxikologie GmbH, Germany; 14Laboratorium Voor Ecologische Risicobeoordeling, the 
Netherlands; 15Universidad de A Coruña, Spain; 16University of Ljubljana, Slovenia

The selection of bio-indicators for soil biodiversity and ecosystem function within 
Europe is needed to facilitate EU policy development regarding the protection of Soil 
Health/Quality.  The normal operating range (NOR) of potential bio-indicators needs to 
be established within this selection process to ensure the outcome is fi t for purpose.  
Estimates of NOR should be collated from a wide-ranging sampling campaign to 
ensure that soil biodiversity from all soil types, land use or management systems, and 
European climatic (i.e. bio-geographical) zones is included. We report on a test of 
the large scale sampling associated with the establishment of NORs across Europe, 
carried out within the remit of the EcoFINDERS project. Using locations selected by 
a GIS model, a sampling campaign of 81 sites was undertaken by 13 partners in 11 
countries, providing data on the NOR of bio-indicators of biodiversity and ecosystem 
function.  Physical, chemical and bio-geographical parameters were used to determine 
whether the range of sites sampled was extensive enough to allow an NOR assessment 
of the bio-indicators tested. The establishment of bio-indicator NORs across Europe is 
possible, though a larger targeted campaign is recommended.  The techniques applied 
within the EcoFINDERS sampling would be applicable to a larger campaign.
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P1: Grazing affects above- but not below-ground C 
compartments in grasslands of Central Argentina

Ma. Victoria Vaieretti1; Georgina Conti1; María Poca1; Dries Huygens1,2; Gustavo Bertone1; Ana 
María Cingolani1 and Natalia Pérez-Harguindeguy1 
1Instituto Multidisciplinario de Biología Vegetal / Departamento de Diversidad Biológica y Ecología, 
Córdoba, Argentina; 2Ghent University, Belgium.

Grazers affect soil organic carbon (SOC) inputs directly, by altering plant production, 
but also indirectly through their impact on plant community composition. We evaluated 
the effect of different grazing intensities and associated changes in aboveground plant 
biomass on mountain grassland SOC stocks. We selected vegetation patches associated 
with high, intermediate and low grazing use (lawns, open tussock and closed tussock, 
respectively). We measured plant biomass and leaf litter quantity and quality, in situ leaf 
litter decomposition, and SOC contents until 15 cm depth. Litter quantity was dramatically 
reduced under high grazing pressure while litter quality was enhanced. In situ decomposition 
was not related to grazing pressure, being highest at both extremes of the grazing gradient. 
Unexpectedly, SOC did not change across patches, in spite of significant grazing effects on 
aboveground C pools. We suggest that the lack of differences in SOC between grassland 
patches could be explained by an overarching influence of root dynamics on SOC patterns. 
Specifically, roots may show compensatory growth or be unresponsive to grazing for which 
root biomass may have opposite patterns to that of aboveground vegetation. 

P2: Climate extremes affect grassland ecosystem functioning

Sarah C. Pierce1, Ellen L. Fry2, Thomas Bell1, Pete Manning3, and Sally A. Power1,4

1Imperial College, UK; 2University of Manchester, UK; 3University of Bern; 4University of Western Sydney, 
Australia

Climate change is likely to alter ecosystem functioning through shifts in plant and soil 
communities and direct effects on biogeochemical processes.  Climate models predict there 
will be changes in the net amount and seasonal distribution of rainfall in the UK by the end 
of the century.  We are investigating the effects of these changes on plant communities, soil 
communities, and rates of carbon and nutrient cycling using the DIRECT (DIversity, Rainfall 
and Elemental Cycling in a Terrestrial Ecosystem) experimental system at Imperial College’s 
Silwood Park Campus.  DIRECT includes three experiments looking at the effects of global 
change on ecosystem functioning. The Rainfall Extremes experiment, reported here, 
includes an extended spring and summer drought treatment, a highly variable summer 
rainfall treatment, and roofed controls, which receive ambient rainfall. By experimentally 
manipulating rainfall, we found that altered precipitation led to changes in plant community 
composition, slower rates of nutrient turnover, and lower rates of photosynthesis and 
ecosystem respiration, leading to a net loss of carbon in some cases.  By simultaneously 
looking at plant community, soil community and biogeochemical responses over time, we 
are building a detailed picture of the links between the aboveground and belowground 
subsystems and their stability under contrasting rainfall regimes.
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P4: Identifying key environmental factors affecting primary 
productivity and ecosystem services in the uplands

W.A.V. Stiles1,2, P. Dennis1, and E.C. Rowe2

1Aberystwyth University, Wales, UK; 2CEH Bangor, UK

Environmental change in the uplands is occurring at an increasing rate. The combined effects 
of atmospheric deposition, climate change and land management intensity have resulted 
in a degraded ecosystem, with increased susceptibility to environmental perturbation, 
which could reduce the future potential for ecosystem service provision. Understanding the 
mechanisms responsible for this degradation is essential for the future of the uplands and 
for the implementation of effective management strategies. This project aims to establish 
the impact of reactive N deposition and livestock grazing on: 1) Peatland soil nutrient status; 
2) Peatland SOC status; 3) The abundance of a peatland keystone invertebrate (craneflies 
- Tipulidae); 4) Gross primary productivity. Additionally this project will test whether 
changes to the SOC status, caused by changes to the plant community composition from 
N deposition and livestock grazing pressure, can be effectively predicted using realised 
niche models. A comparative approach using land parcels of varying grazing intensity and 
grazing exclusion (both long and short term) will be utilised to establish differences within 
soil physical and chemical properties, vegetation composition and productivity levels and 
cranefly abundance. Predictions of ecosystem response to current environmental drivers 
will be made using the realised niche model: MultiMOVE. 

P3: Fresh and bulk soil organic C losses under drying-rewetting 
conditions: are they determined by different factors in the long term?

Luis Lopez-Sangil1,2,3, Iain Hartley4, Pere Rovira2 and Pere Casals2 
1Universitat de Barcelona, Spain; 2Forest Sciences Center of Catalonia, Spain; 3The Open University, UK; 
4University of Exeter, UK

Droughts are becoming more common globally and may alter patterns of C decomposition 
in terrestrial ecosystems. A pulse of CO2 is generally released upon rewetting, but the 
source and mechanisms behind this CO2 efflux are not fully understood. To determine 
the contributes of fresh organic debris or more-stabilized SOM to post-rewetting CO2 
pulses, we used an approach based on the incorporation of 14C labelled wheat straw to 
agricultural soil horizons incubated under field conditions and differing drying-rewetting 
(D-RW) frequencies. We assessed how microbial (MBC) and soluble (K2SO4-extractable) 
organic C fractions changed over time, with the sum of these two fractions (CFE) being the 
amount of C readily-accessible for microbes prior to each rewetting. Our results show a 
gradual replenishment of the CFE fraction only by SOM-derived compounds, favoured by 
the abruptness of D-RW conditions. Soil microbial biomass was strongly compromised by 
severe soil droughts. However, none of these phenomena but soil temperature determined 
the magnitude of microbial respiration peaks. On a monthly basis, the amount of CO2-C lost 
from 14C-straw decomposition was determined by the number of previous soil rewettings, 
in contrast to SOM-derived losses (essentially affected by temperature), suggesting that 
different factors may drive the long-term C decays under D-RW conditions.



19

P5: Impact of warming on the direct uptake of amino acids 
and peptides by two competing grass species

Thomas M. Kuster1, Anna Wilkinson1, Paul Hill2, and Richard D. Bardgett1

1University of Manchester, UK; 2Bangor University, UK

Climate change will lead to warmer growing seasons. However, not much is known about 
how warming will impact on competitive interactions between co-existing plant species, and 
how this relates to the availability and uptake of different forms of nitrogen (N). Specifically, 
we hypothesise that: (i) warming increases concentrations of inorganic over organic N; 
and (ii) therefore, grass species that rely more on the uptake of inorganic than on organic 
N afford a competitive advantage over those that prefer organic N. This is tested in low-
productively grassland soil using the coexisting grasses Festuca ovina and Anthoxanthum 
odoratum as test species, and 15N13C-labelled alanine, tri-alanine and ammonium as N 
forms. Warming (+10°C) increased shoot biomass of Anthoxanthum, whereas it had no 
effect on shoots of Festuca. We observed a significant competition effect on Anthoxanthum 
grown at elevated temperatures; shoot and root biomasses were significantly higher in 
the interspecific than in the intraspecific competition treatment. Surprisingly, root biomass 
of Festuca was decreased by warming, both under intra- and interspecific competition. 
Analyses on N concentrations in soil and plants are still ongoing; based on the results 
presented above, we expect interesting findings about the effects of temperature and 
competition on N availability and uptake.

Poster session        Nutrients

J. Birgander, J. Rousk, and P.A. Olsson

Lund University, Sweden 

Warmer winter temperatures are expected for northern Europe, and that raises questions of 
how microbes and plants are affected by warmer winters. To address this, a winter-warming 
experiment was established in a South Swedish grassland. Early results suggest a positive 
effect on microbial growth in heated plots, which had around 6°C warmer soil temperatures 
during winter compared to ambient. Both bacterial and fungal growth appeared stimulated 
(at standardised temperature). There are two candidate explanations. Either (i) warming 
directly influence microbial communities by modulating their temperature adaptation, or 
(ii) warming indirectly affected the microbial communities via changes in environmental 
factors. In laboratory experiments we tested for the potential explanation of temperature 
adaptation of the microbial community, by comparing the intrinsic temperature relationship 
of warmed and control soils. Bacterial communities modulated their temperature adaptation 
when incubated at temperatures above their initial optimum temperature for growth (around 
30°C). However, no adaptation occurred when soil was incubated at temperatures below 
10°C, allowing us to rule out explanation (i) in the field experiment. The increase in activity 
measured during winter should thereby be due to changes in environmental factors, which 
will now be further investigated. 

P6: Effects of experimental winter-warming on microbial 
communities in a grassland
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P7: Disentangling fine soil fauna-microbial interactions in
mediating key soil processes under different land-use

intensity systems and climate change scenarios
João Raimundo, Tiago Natal-da-Luz, Paula V. Morais, and José Paulo Sousa

University of Coimbra, Portugal

Studies about the interactions between soil fauna and microbial community in mediating 
key biological processes, like C and N turnovers, contribute to understand and predict how 
changes in the soil biota, derived by the effect of climate change and land-management 
can impact soil processes and the associated provision of ecosystem services. The present 
project aims to contribute to decipher these relationships following three research phases 
using both cutting edge molecular and trait-based approaches: Phase I - based on field 
measurements, aims to compare the structural and functional characteristics of the soil 
microbial and fauna communities from two cork-oak agro-ecosystems under different land 
management (sustainable and intensive), linking key biological processes and the selected 
ecosystem services (C and N cycles); Phase II – based on manipulative experiments using 
terrestrial model ecosystems (TMEs), aims to evaluate the resistance and resilience of both 
agro-ecosystems under different climatic scenarios (different magnitude and frequency of 
extreme climatic events); Phase III – based on TME experiments with the manipulation of 
soil fauna communities, aims to evaluate the fine-tune soil microbial-fauna relationships 
operating on key biological processes, assessing the role of different soil fauna functional 
groups on those interactions and the impact on the rates of the selected processes.



The vision of the British Ecological Society is to advance ecology and make it count. The BES’s many 
activities include the publication of a range of scientific literature, including 
five internationally renowned journals, the organisation and sponsorship 
of a wide variety of meetings, the funding of numerous grant schemes, 
education work and policy work.  The Society also runs supporting initiatives 
such as the gratis book scheme which aims to make ecology publications 
available to those who couldn’t otherwise obtain them. 
The Society was established in 1913 and has approximately 4,000 members worldwide, and membership 
is open to all with an interest in ecology.  There is a small membership fee, with discounts for students and 
those from low income countries. 

Wiley is a global provider of content and content-enabled workflow solutions in areas of scientific, 
technical, medical, and scholarly research; professional development; and 
education. 
Our core businesses produce scientific, technical, medical, and scholarly 
journals, reference works, books, database services, and advertising; 
professional books, subscription products, certification and training 

services and online applications; and education content and services including integrated online teaching 
and learning resources for undergraduate and graduate students and lifelong learners.

21

5. General Information

British Ecological Society

Society for Experimental Biology

Wiley

British Society of Soil Science

The Society for Experimental Biology believes that the broad nature and lack of “ology” boundaries 
implicit in Experimental Biology give it a pivotal role in the development of Life Sciences which are of 

considerable benefit to its members and to society. In particular, 
Experimental Biology contributes to knowledge that can be 
applied to the development of agriculture and medicine and to 
understanding the impacts of human activity on living organisms 
and ecosystems.

The Society for Experimental Biology aims to promote, and increase the influence of, Experimental Biology 
within the scientific community and Society

The British Society of Soil Science (BSSS) is committed to the study of soil in its widest aspects. The 
Society acts as a forum for the exchange of ideas and provides a framework for 
representing the views of soil scientists to other organisations and decision-
making bodies. It promotes research by organising conferences and by the 
publication of its two scientific journals, the European Journal of Soil Science, and 
Soil Use and Management. 
The BSSS promotes education through a number of initiatives aimed at schools, 
colleges and universities. The Society encourages anyone with an interest in soil, whether this interest lies 
in the soil itself or its wider use within the environment, to join the society. There is a small membership 
fee, with discounts for students and those from low income countries.

Exibitors & Sponsors



Oxford University Press is the world’s largest university press 
with the widest global presence. We have an incredibly 
diverse publishing programme, which often surprises 
people who are expecting a traditional university press 
off ering. We publish in many countries, in more than 40 
languages, and in a variety of formats–print and digital.
Our products cover an extremely broad academic and educational spectrum, and we aim to make our 
content available to our users in whichever format suits them best.

The Global Soil Biodiversity Initiative (GSBI) is a 
bottom-up collaboration of international scientists 
dedicated to enhancing the use of soil biodiversity 
science and ecosystem services into sustainable 
policies and management of global terrestrial eco-
systems. 
The GSBI is structured through a Scientifi c Leader-
ship and global Participant network, with the Sec-
retariat hosted at Colorado State University. The 
GSBI was established in 2011 and a main focus of 
the Initiative is establishing global participation by a 
representative scientifi c community (systematists to 

biogeochemists, and ecosystems from Antarctica to urban soils). To be truly representative of the scientifi c 
community the GSBI encourages all interested parties to support and contribute by simply signing up to 
become a participant. Registration requires only a few details (your name, institution, expertise and requires 
NO FEES or commitments). 
As a GSBI participant, your name and institution will be highlighted on our website, you will receive special 
updates on soil biodiversity research, jobs and news, and be better connected with the community of soil 
biodiversity specialists. 
If you have any questions or ideas, or just want to keep us informed of activities on soil biodiversity in your 
area of expertise, contact us!    

www.globalsoilbiodiversity.org
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Prizes sponsored by 

Booklet designed by E.J. Sayer and J.H. Sayer; printed at The Open University; printing sponsored by the Society of Experimental Biology.
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BES and SFE 
Joint Annual Meeting

10-12 December 2014
The British Ecological Society and the 

Société Française d’Ecologie are delighted to 
announce their joint meeting in Lille, France.

Join us for an exciting forum for the 
exchange of ideas and the establishment  

of new collaborations and friendships.

www.BritishEcologicalSociety.org 
www.sfecologie.org

bes english advert full page bleed june 2013.indd   2 20/06/2013   17:03


