
 

 
 

 

Bulletin October 2013 
 

Welcome to the third Plants-Soils-Ecosystem SIG bulletin.  It has now been one year since this group 

was first conceived and a lot has happened in that time!  Our mailing list is now 155 members 

strong, we’ve sponsored a symposium and reception at INTECOL and held our first meeting, Digging 

Deeper.  Please see below for reports from these events as well as conference announcements, job 

opportunities and much more.  Don’t forget that if you see something relevant to the group, you can 

send it to me at any time for inclusion in the next bulletin, or you can email the group directly with 

more urgent announcements.  You can also get in touch with any of the organising committee if you 

have ideas for how you’d like to see this group grow in the next year (see p. 9 for details). 

 

Sarah Pierce 

PSE Student Representative 
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News and Reports 
 

Plants, Soils, Ecosystems at INTECOL 

(Report by Franciska de Vries) 

Because our Special 

Interest Group only 

saw the (official) light 

in December last year, 

we were far too late to put in a symposium 

proposal for INTECOL. So, we decided to link 

up with Richard Bardgett and Wim van der 

Putten, the organisers of the INTECOL 

symposium ‘Soil biodiversity and ecosystem 

function: recent advancements and new 

challenges’ on Tuesday the 20th of August – 

obviously a topic very close to our combined 

hearts. We sponsored their symposium and 

organised a drinks reception straight after, for 

people interested in our group, and for 

speakers and attendees of the symposium. 

This provided an ideal opportunity to promote 

the group, and advertise our first meeting 

‘Digging deeper: research challenges in plant-

soil interactions, which has just been held.  

 

The symposium ran for the entire day, and 

included a range of speakers and talks, 

covering all aspects of soil biodiversity and 

ecosystem functioning. The morning session 

started with an overview of the field by 

keynote speaker Wim van der Putten, 

followed by talks focussing on links between 

soil biodiversity and ecosystem functioning, 

ranging from carbon cycling, plant community 

composition, and ecosystem services. In the 

afternoon, Louise Jackson gave a keynote 

lecture on how the research by soil ecologists 

can meet the needs of society and human 

wellbeing, and illustrated this with an 

example of a successful project in California. 

Her talk was followed by talks focusing on the 

effects of land use change and climate change 

on soil biodiversity, which highlighted 

research challenges of understanding the 

mechanisms through which climate change 

and land use change affect soil communities 

and their functioning.  

 

The great attendance numbers of the 

symposium – over 300 for the entire day – 

confirm that this is an area for which interest 

is increasing, not just from inside the field of 

soil ecology and plant-soil interactions, but 

also from other research areas, policy makers, 

and stake holders. There couldn’t be a better 

time for our special interest group, and this 

was illustrated by the great turn up at the 

drinks reception after – over a hundred 

people! The reception facilitated interaction 

between people interested in plant-soil 

interactions, soil ecology, and ecosystem 

ecology, and increased the visibility of Plants, 

Soils, Ecosystems. The success of the 

symposium and the reception was further 

confirmed in the month after INTECOL, when 

our membership rose from 90 to 150 

members! A great result, and a fantastic 

reward for all our efforts to start up the 

special interest group! 

 

Digging Deeper: Research Challenges 

in Plant-Soil Interactions 

On 2-3 October, 40 

delegates from 11 

countries descended 

on Charles Darwin 

House for the first 

meeting of the BES 

Plants-Soils-

Ecosystems special 

interest group.  

Organised by Franciska de Vries, Emma Sayer 

and me, the meeting consisted of three 

sessions plus posters addressing current 

research and future challenges to 
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understanding plant-soil interactions and their 

influence on ecosystem functioning.   

 

The first session focused on carbon cycling.  

The keynote from BES Vice President Richard 

Bardgett highlighted the importance of plant 

traits in explaining variation in soil microbial 

communities and carbon stocks, and as 

drivers of ecosystem function and responses 

to climate change.  He suggested one big 

challenge now is to determine the relative 

role of the different routes by which plant 

composition can influence soil properties 

under climate change.  Five more talks on 

carbon cycling led into a discussion session 

which emphasized the need for large-scale 

observational studies as well small-scale 

mechanistic studies, and the necessity to find 

ways to integrate these.  The subsequent 

poster session and wine reception provided 

ample opportunity for exploring the posters, 

discussing the talks and networking.  This was 

followed by a conference dinner and visit to a 

local pub where discussions continued into 

the evening.  

 

Day 2 started with the nutrient cycling 

session.  The keynote address by David 

Johnson stressed the importance of diversity 

to nutrient cycling.  He drew attention to how 

species diversity, intraspecific diversity and 

even chemical diversity in soils are all 

important to nutrient cycling. He concluded 

that we still need multiple reductionist 

approaches to identify the most important 

drivers.  Additional talks addressed C and N 

labelling in food web studies, plant functional 

traits and root exudates.  The ensuing 

discussion emphasised the need to scale up 

from mesocosm studies, and it was suggested 

that working in simplified field systems, such 

as some agricultural systems, might provide a 

way forward.  Ideas for new studies, 

collaborations and much more continued to 

flow during the networking lunch that 

followed. 

 

Session 3 focussed on communities and 

biodiversity.  Jennifer Rowntree provided a 

stimulating keynote address that highlighted 

the importance of plant genotypic diversity 

for host-parasite interactions and feedbacks 

between plants and soils.  She proposed that 

the challenge is now to relate biodiversity 

both within and among species to large-scale 

ecosystem processes.  Further talks in the 

session explored plant, fungal, bacterial and 

archaeal diversity, with a strong focus on 

arbuscular mycorrhizal fungi.  The final talk by 

Dote Stone reported methods for obtaining 

large-scale datasets when budgets are tight.  

Her top tips were (1) collaborate, (2) create 

detailed methods and sampling packs to make 

accurate sampling easy, and (3) think about 

how you will handle your dataset before you 

start collecting data.  

 

Franciska de Vries closed the meeting by 

encouraging members of the group to get 

involved, let us know what they would like 

from the group and any ideas for future 

meetings.  The student talk prize was awarded 

to Ellen Latz and I was honoured to receive 

the student poster prize.  Thanks were given 

to meeting sponsors: Wiley, Oxford University 

Press, the Global Soil Biodiversity Initiative, 

the Society for Experimental Biology, the 

British Society of Soil Science and, of course, 

the British Ecological Society.  It was a great 

meeting and we look forward to many more 

in the future! 

 

Become a Global Soil Biodiversity 

Initiative participant 
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 

http://eu.wiley.com/WileyCDA/
http://ukcatalogue.oup.com/
http://ukcatalogue.oup.com/
http://www.globalsoilbiodiversity.org/
sebiology.org
http://www.soils.org.uk/
britishecologicalsociety.org
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services into sustainable policies and 

management of global terrestrial ecosystems. 

The GSBI was established in 2011 and a main 

focus of the Initiative is establishing global 

participation by a representative scientific 

community. To be truly representative of the 

scientific community the GSBI encourages all 

interested parties to support and contribute 

by simply signing up to become a participant: 

www.globalsoilbiodiversity.org. 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! info@globalsoilbiodiversity.org  

Follow us on twitter (@theGSBI) and 

Facebook! 

 

Contribute to the Global Soil 

Biodiversity Initiative BLOG: Beneath 

Our Feet 

Beneath Our Feet is yet another step of the 

GSBI in expanding and spreading the 

important message that soil biodiversity is 

critical to ecosystem functions and human 

well-being. The blog will serve as an 

international forum for the discussion of 

current topics of soil biodiversity, relevant to 

human well-being and global efforts of 

sustainable land management and policy 

decisions. We welcome posts on topics 

relevant to current soil biodiversity research, 

or advancing outreach, management and 

global policy efforts. Specific focus may be put 

on the role of soil biodiversity for ecosystem 

services, especially case studies. 

(blog.globalsoilbiodiversity.org) 

Interested in contributing? Please contact 

Kelly.Ramirez@colostate.edu for more 

information. 

 

Meeting and Event Announcements 
 

New Phytologist Symposium 

20-22 November, Buenos Aires.  Plant 

interactions with other organisms: Molecules, 

ecology and evolution.  The symposium is fully 

subscribed, but see the website if you’d like to 

join the waiting list, or follow the symposium 

on twitter using #32NPS. 

 

Molecular Microbial Ecology Group 

Meeting (MMEG-2013) 

The next MMEG Meeting will be organised by 

the University of Essex (and held at the 

FirstSite Gallery in Colchester) on Monday 

16th and Tuesday 17th December, 2013.   The 

deadline for registration / abstract submission 

is 25th October 2013. Places will be limited so 

we encourage early booking.  All details are 

on the MMEG-2013 website. 

American Geophysical Union Meeting 

(AGU) 

The AGU Fall Meeting is scheduled for 9-13 

December in San Francisco. This year there 

are a number of sessions in the Global Soils 

section which might interest PSE members, 

including: 

 Thresholds in Soil Response to Global 

Change 

 Role of Soil Erosion on Biogeochemical 

Cycling of Essential Elements 

http://www.globalsoilbiodiversity.org/
mailto:info@globalsoilbiodiversity.org
mailto:Kelly.Ramirez@colostate.edu
http://www.newphytologist.org/symposiums/view/2
http://www.essex.ac.uk/bs/conferences/mmeg_2013.aspx
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 Linking carbon and microbial communities 

to ecosystem processes and 

environmental change 

 Altered Nutrient Cycling in High-Latitude 

Ecosystems 

 Incorporating Microbial Mechanisms into 

Scalable Ecosystem Models 

 Impacts of Extreme Climate Events and 

Disturbances on Carbon Dynamics 

 Mechanistic representations of the 

temperature sensitivity of soil organic 

matter decomposition 

 

Early registration rates are available until 8 

November.  Please see the AGU Fall Meeting 

website for more details. 

 

 Job Opportunities 
 

Postdoctoral Research Associate in 
Microbial Ecology 
A postdoctoral research position is available 
immediately to study relationships between 
microbial community composition and 
ecosystem carbon and nitrogen cycling in Don 
Zak's lab at the University of Michigan. 
Research will focus on the interactions 
between elevated levels of nitrogen and 
belowground microbial community 
composition. Candidates must have a Ph.D. in 
microbial ecology, soil microbiology, 
biogeochemistry or closely related field at the 
time of appointment.   
Expertise with molecular techniques is 
required. Experience with next-generation 
sequencing and associated bioinformatics 
programs is preferred. 
 
The initial appointment period will be for 1 
year with the potential of renewal.  Applicants 
should email a cover letter describing 
research experience and goals, a curriculum 
vitae, relevant publications, and the names 
and addresses of three references to Rima 
Upchurch. 

 

Postdoc on non-native earthworm 

invasion 

Funding is available for one-year (with the 
potential for a second year) for a postdoctoral 
research position to lead a field project 
investigating the spatial extent and ecological 
effects of non-native earthworms on the 

historically earthworm-free San Clemente 
Island, California (SCI).  
 
Applicants must have a Ph.D. in ecology or a 
related field, demonstrated experience 
leading field research crews and conducting 
statistical analyses, including spatial analyses  
(experience with GIS required), as well as a 
demonstrated track record of publishing 
research results in peer-reviewed journals. 
Preferred qualifications include experience 
conducting vegetation and invertebrate 
surveys (applicants with experience sampling 
earthworms will be especially competitive). 
Applicants should be able to work in a remote 
field site under wet, windy, and/or foggy 
conditions, spend long hours in the field, and 
traverse rugged terrain using GPS and 
compass/map. The postdoc will also have to 
deal with the unique, challenging, and 
dynamic logistical considerations associated 
with working on an active military training 
installation. 
 
Salary for one year is $40,000 and housing 
and transportation will be provided for the 
fieldwork component of the project. We are 
flexible about where the postdoc will 
complete the analysis and writing portion of 
the work after fieldwork is completed; 
however, visits to Oklahoma State University 
(Stillwater, Oklahoma) may be necessary to 
conduct earthworm identification in the 
laboratory. 
 

http://fallmeeting.agu.org/2013/
http://fallmeeting.agu.org/2013/
mailto:rimaup@umich.edu
mailto:rimaup@umich.edu
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This position will be filled as soon as possible. 
Further details are available here.  To apply, 
please send a cover letter (outlining your 
experience and interest specifically related to 
the requirements of this research position), a 
CV, and contact information for 3 references 
to Scott Loss. 

 

Postdoc in soil 

ecology/biogeochemistry 
There is a position open for a postdoc in soil 
biogeochemistry at the University of New 
Hampshire to study root-derived carbon 
dynamics. The individual in this position will 
be using isotopic approaches to examine the 
fate of root carbon in biofuel cropping 
systems and be tied into a broad network of 
scientists involved with the Great Lakes 
Bioenergy Research Center. Along with using 
isotopes to track the fate of labeled roots 
through different soil organic matter pools, 
there are opportunities in this position to 
learn advanced methods in soil organic matter 
chemical analysis, examine arbuscular 
mycorrhizal fungal communities and the fate 
of rhizodeposits, and identify the microbial 
community processes that transform and 
stabilize root C. Candidates are expected to be 
highly motivated, possess strong oral and 
written communication skills, and have 
demonstrated ability to publish quality 
papers. Strong preference will be given to 
candidates with experience in relevant areas, 
which could include: 1) isotopic approaches to 
studying soil carbon dynamics; 2) soil organic 
matter chemical characterization; and 3) 
microbial carbon cycling.   
 
To apply please send your CV with the names 
of three references and a short statement of 
interest (~1 page) to Stuart Grandy. 
More information about the lab can be found 
here. The start date is flexible and could be 
anytime between now and early 2014. 
Applications will be considered until October 
18, 2013 or until the position is filled.  

 

 

Postdoc at CIRC, Abisko, Sweden 
The Climate Impacts Research Centre (Umeå 
University) in Abisko, north Sweden is looking 
for a Postdoc (2 years) to study climate, plant 
and microbial controls on carbon storage in 
permafrost soils. Large uncertainties exist 
about the impacts of climate change on the 
world’s stock of soil organic carbon, especially 
the large amounts stored in permafrost soils. 
Thawing of previously frozen ground may 
expose this carbon pool to microbial 
degradation and turn arctic soils from long-
term carbon sinks into sources of greenhouse 
gasses. This project aims to investigate how 
climate warming and ecosystem processes 
control long-term carbon storage in thawing 
permafrost soils. Please find more 
information here or contact Ellen Dorrepaal.  
Application deadline: 9 October 2013; 
expected starting date: January 2014. 
 

Post-Doctoral Research Associate, 
Ecology & Evolutionary Biology 
Funding is available for a post-doctoral 
research associate in the Classen Lab in the 
Department of Ecology and Evolutionary 
Biology, University of Tennessee (UT). 
The post-doc will be expected to work 
collaboratively within an interdisciplinary 
research group on a project that will 
incorporate rhizosphere interactions and soil 
physical properties into a soil carbon 
degradation model. 
 
Applicants must have a PhD in ecology or 
related field. Applicants with a proven track 
record in modeling and/or belowground 
processes are strongly encouraged to apply. 
Specifically, applicants with expertise in soil 
carbon or enzyme modeling will be given 
preference. Funding is available for one year 
with an additional two years possible pending 
funding. Preferred start date between 
November 15st and December 1st 2013. In 
addition to online application please include 
(in a single PDF) a CV, a statement of research 
interest and the names and contact 
information of three references by 1 
November 2013 to: Aimée Classen. 

 

http://wfscjobs.tamu.edu/jobs/postdoc-extent-and-ecological-impacts-of-non-native-earthworm-invasion-on-san-clemente-island-california/
mailto:scott.loss@okstate.edu
mailto:stuart.grandy@unh.edu
http://pubpages.unh.edu/~asf44/
http://www8.umu.se/umu/aktuellt/arkiv/lediga_tjanster/315-832-13.html
mailto:ellen.dorrepaal@emg.umu.se
https://ut.taleo.net/careersection/ut_knoxville/jobdetail.ftl?lang=en&amp;job=13000000ZG
https://ut.taleo.net/careersection/ut_knoxville/jobdetail.ftl?lang=en&amp;job=13000000ZG
http://web.utk.edu/~aclassen/Home.html
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Studentships 
 

Graduate Assistantships at Penn State 

Three Graduate Research Assistantships are 

available at Penn State beginning Fall 2014 to 

study soil biogeochemistry, ecology, mapping, 

or hydrology in forests and agroecosystems 

associated with the Susquehanna/Shale Hills 

Critical Zone Observatory.  This NSF funded 

CZO includes a vibrant, interactive group of 

graduate students, postdocs, research 

support staff, and faculty from a range of 

disciplines including ecology, soil science, 

geochemistry, hydrology, and meteorology.  

Successful applicants will be encouraged to 

take full advantage of this interdisciplinary 

team.  The CZO also includes substantial 

research infrastructure near Penn State, 

including an intensively instrumented 

watershed and new research watersheds 

where students will have the opportunity to 

design the next generation of Critical Zone 

science.  Students with an M.S. in soil science, 

ecology, geoscience, or environmental science 

are especially encouraged to apply.  

Applicants with a B.S. and exceptional 

qualifications will also be considered.  

Interested applicants should contact Dr. Jason 

Kaye (jpk12 at psu dot edu) for soil 

biogeochemistry, Dr. David Eissenstat (dme9 

at psu dot edu) for soil ecology, and Dr. Henry 

Lin (hul3 at psu dot edu) for soil-landscape 

mapping or hillslope/watershed hydrology.  

Students may apply to the Graduate Program 

in Soil Science or the Inter-College Graduate 

Degree Program in Ecology.  Either of these 

degrees can be combined with the 

Biogeochemistry Dual Title Degree program.  

Assistantships include up to 4 years of a 

competitive stipend, tuition waiver, and 

health benefits.  First priority will be given to 

applications completed by January 1, 2014. 

 

 

PhD position at CIRC, Abisko, Sweden 

The Climate Impacts Research Centre (Umeå 
University) in Abisko, north Sweden is looking 
for a PhD-student (4 years) to study climate, 
plant and microbial controls on carbon 
storage in permafrost soils. Large 
uncertainties exist about the impacts of 
climate change on the world’s stock of soil 
organic carbon, especially the large amounts 
stored in permafrost soils. Thawing of 
previously frozen ground may expose this 
carbon pool to microbial degradation and turn 
arctic soils from long-term carbon sinks into 
sources of greenhouse gasses. This project 
aims to investigate how climate warming and 
ecosystem processes control long-term 
carbon storage in thawing permafrost soils. 
Please find more information here or contact 
Ellen Dorrepaal.  Application deadline: 9 
October 2013; expected starting date: January 
2014. 
 

Grad Position in Forest Nutrient 

Cycling 
Ruth Yanai is recruiting a graduate student, 
MS or PhD, to participate in a large, multi-
investigator project on nutrient limitation of 
young and old northern hardwood stands at 
Hubbard Brook, Jeffers Brook, and Bartlett 
Experimental Forest in New Hampshire, USA.  
Thirteen stands have additions of N&P and 6 
stands have a Ca addition.  We welcome 
inquiries from prospective students interested 
in above- or below-ground nutrient cycling 
and tradeoffs in resource acquisition.  Field 
experience and the ability to live in a group 
setting are essential. 
 
For more information on the MELNHE 
(Multiple Element Limitation in Northern 
Hardwood Ecosystems), visit here.  Please 
contact Heather Engelman for access to 
additional password-protected documents; 
we appreciate communicating with students 
as part of the application process. 
Funding will consist of a combination of 
research and teaching assistantships (ability 
to TA in a General Chemistry lab would be a 

http://www.czo.psu.edu/
http://ecosystems.psu.edu/graduateprograms/soil-science
http://ecosystems.psu.edu/graduateprograms/soil-science
http://www.huck.psu.edu/education/ecology
http://www.huck.psu.edu/education/ecology
http://www.biogeochemistry.psu.edu/
http://www8.umu.se/umu/aktuellt/arkiv/lediga_tjanster/313-862-13.html
mailto:ellen.dorrepaal@emg.umu.se
http://www.esf.edu/melnhe%3chttp:/www.esf.edu/melnhe/
mailto:forestecology@esf.edu%3cmailto:forestecology@esf.edu%3e
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plus).  US students from under-represented 
groups may be eligible for college and 
university-wide Diversity Fellowships. 
 

Graduate Position in Plant Ecology 
Peter Adler is seeking a graduate student (PhD 
preferred, but MS possible) interested in 
climate change, functional traits, plant 
pathogens, and/or coexistence. At least four 
years of full funding is available; applicants 
can also apply for a USU Presidential Doctoral 
Fellowship.  Work in the lab often combines 
long-term observational data, experiments, 
and models. To apply, please email Peter 
Adler a statement of interest, a CV, and 
contact information for three references. If 
you are interested in the fellowship, materials 
must be received by October 28.  Special 
consideration will be given to applications 
from women and minorities.  
 

PhD Position in Plant-Soil Interactions 
A highly motivated individual wanted to 
pursue a PhD associated with ongoing 
research exploring either plant-soil feedbacks 
or plant water use in the Kulmatiski 

Laboratory. Competitive candidates will be 
expected to have: (a) a BS degree, MS degree 
or extensive field experience in soil ecology, 
plant physiology, microbial genetics, 
ecohydrology or ecological modeling; (b) 
strong interest in plant-soil interactions; (c) 
evidence of success in previous projects (d) a 
cumulative 3.0 GPA and 80th percentile or 
better on GREs.  The home department is 
Wildland Resources in the College of Natural 
Resources at USU. Prospective students 
should read some of my recent publications to 
see if work in my lab is appropriate for you. 
Prospective students must apply to both 
USU’s School of Graduate Studies and the S.J. 
& Jessie E. Quinney Ph.D. Fellowships 
Program. Application deadline is October 15, 
2013. Contact Dr. Andrew Kulmatiski for more 
information: please include a current resume 
with GPA and GRE scores, information for 
three references, and brief (1 page or less) 
statement of research interests with your 
inquiry. 
 
 

Dates for the Diary 
 

 20-22 November – New Phytologist symposium, Plant interactions with other organisms: 

Molecules, ecology and evolution, Universidad Catolica, Buenos Aires, Argentina 

 9-13 December – AGU Fall Meeting, San Francisco, California 

 16-17 December – Molecular Microbial Ecology Group meeting, Colchester 

 14–16 May 2014 – New Phytologist symposium, Networks of Power and Influence: ecology and 

evolution of symbioses between plants and mycorrhizal fungi, Zurich, Switzerland 

 2-5 December 2014 – First Global Soil Biodiversity Conference, Dijon, France 

 10-12 December 2014 – British Ecological Society & Société Française d'Ecologie Joint Annual 

Meeting, Lille, France 

 

  

http://www.cnr.usu.edu/htm/facstaff/adler-web
mailto:peter.adler@usu.edu
mailto:peter.adler@usu.edu
http://www.youtube.com/watch?v=iY0WOWQMCfw
http://www.youtube.com/watch?v=iY0WOWQMCfw
mailto:andrew.kulmatiski@usu.edu
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Plants-Soils-Ecosystems Details 
 

PSE is a special interest group of the British Ecological Society.  However, you don’t have to be a BES 

member to join PSE or receive the bulletin.   

 

 

Contact 

Sign up for our email list by sending an email to listserv@jiscmail.ac.uk Subject: BLANK Message: 
SUBSCRIBE PLANT-SOIL-ECO Firstname Lastname 
Follow us on Twitter @BESPlantSoilEco, or like us on Facebook. 
 

 

Committee 

The organizing committee currently consists of  
Franciska de Vries, The University of Manchester (Secretary) 
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, Imperial College London (student representative) 
Richard Bardgett, The University of Manchester, supports the committee in an advisory role. 
 
 
Bulletin 
The Bulletin is a bi-monthly publication with news, jobs, studentships, meeting announcements and 
more.  All information in the bulletin is submitted by members of the mailing list.  Entries are for 
information only and their inclusion does not constitute endorsement by the British Ecological 
Society.  Please email any contributions for the bulletin to Sarah Pierce, and they will be included in 
the next issue. 

 

http://www.britishecologicalsociety.org/getting-involved/special-interest-groups/plants-soils-ecosystems/
http://www.britishecologicalsociety.org/
http://twitter.com/BESPlantSoilEco
https://www.facebook.com/BESPlantsSoilsEcosystems?fref=ts
mailto:franciska.devries@manchester.ac.uk
mailto:s.pierce11@imperial.ac.uk
mailto:s.pierce11@imperial.ac.uk

