
PhD position in forest ecology and soil science 

 
“Tree diversity effects on root production, decomposition and nutrient cycling under 

global change” 
 

 

Key words: biodiversity, forest ecosystems, climate change, litter quality, fine root production, hyphal 

production, nutrient cycling 

 

A three-year grant is available for this doctoral study starting September or October 2017. The 

supervision and laboratory facilities will be shared by the research units UMR 1391 ISPA (Interactions 

Soil Plant Atmosphere - INRA Bordeaux and Bordeaux Sciences Agro; director of the PhD Mark 

Bakker and co-director of the PhD Laurent Augusto) and UMR 5175 CEFE (Centre of Evolutionary 

and Functional Ecology – CNRS and University of Montpellier; co-director of the PhD Stephan 

Hättenschwiler). The PhD work will be part of a larger nationally funded project (ANR DiPTiCC - 

Diversity and Productivity of Trees in the context of Climate Change) with scientific partners in 

Nancy, Montpellier and Bordeaux (France).  

 

Context:  

Contributions of forests to human well-being are extraordinary large and diverse, but climate-driven 

disturbances are increasingly affecting forests and thereby the services and goods they may provide. 

Future forest management should evolve towards enhancing forest resistance and resilience to climate 

change in order to increase or at least maintain the level of services supplied to society, given the 

rising demand for wood products and carbon sequestration in forests. Mixed-species plantations are 

considered one of the main options for adapting to and reducing risks of climate change, while 

potentially increasing the productivity of forests. However, diversity –productivity relationships seem 

to strongly interact with local environmental conditions in a complex manner. Hence, it is necessary to 

include the environmental conditions while studying the interactions between climate change and both 

tree diversity and productivity.  

 

Carbon and nutrient recycling during litter decomposition are largely controlled by environmental 

conditions and litter quality traits. Traits of decomposing litter are determined by the relative 

contribution of different plant species to the litter pool. Such litter mixtures tend to decompose more 

rapidly than predicted from their respective monocultures. A possible mechanism for such mixture 

effects is a change in microclimatic conditions in litter mixtures, suggesting that ongoing climate 

change and altered biodiversity may interactively affect litter decomposition. Interactions between 

climatic factors and plant diversity on decomposition have not been tested in forests so far. Even less 

is known about root decomposition and whether similar mixture effects as found for leaf litter 

mixtures may be observed. This is problematic for the prediction of the consequences of changes in 

climate and biodiversity on the functioning of forest ecosystems, because roots and associated 

mycorrhizae may determine soil C dynamics to a much larger extent than leaf litter decomposing at 

the soil surface.  

 

Whilst tree species identity has been recognized as a driving factor of nutrient availability in forests, 

the impact of mixing tree species in forests on roots and mycorrhizae, on nutrient availability and 

acquisition, is largely unknown. Species mixtures can modify nutrient cycling due to complementary 

resource exploitation, a-synchronic nutrient fluxes, and synergistic effects during decomposition. 

While there is some evidence for such mixture effects in grasslands, data for forest ecosystems are still 

limited. However, a number of tree diversity experiments have been planted over the last past ten 

years, allowing starting addressing such questions in well-designed forest experiments. 

 

The rationale of the PhD projects is to decipher fundamental below-ground processes driving diversity 

- productivity relationships in mixed forests. The underlying hypothesis is that tree species with 

contrasting traits in a mixed species forest more efficiently exploit water and nutrient resources 



compared to the respective monocultures. This could be either driven by more efficient soil 

exploration (by roots and associated mycorrhizae), and/or by a higher rate of resource uptake.  

Furthermore, mixed species forests may affect soil nutrient availability through changes in litter 

quality and/or rhizosphere processes, which might both increase nutrient availability and as a 

consequence improve tree nutrition. 

 

 

Objectives: 
Using altitudinal/latitudinal gradients and field experimentation, we aim to evaluate the interactive 

effects of tree species mixtures and distinct climatic conditions, on: 

1. Morphological and chemical traits of fine root litter and leaf litter, and how these relate to litter 

mixture decomposition and C, N and P release patterns; 

2. Enzyme activity, microbial biomass (PLFA) and catabolic diversity of microbial communities in 

fine root- and leaf litter and how these affect decomposition; 

3. Fine root production, fine root morphology, ectomycorrhizal assemblages and hyphal production 

and how these in turn influence nutrient uptake and carbon fluxes; 

 

To this end, the PhD candidate will use two different experimental platforms in France. One is an 

experimental plantation with Pinus pinaster, Betula pendula, Quercus robur and their mixtures close 

to Bordeaux. A climate manipulation is added by irrigating half of the plots while the other half 

experiences water-stress during the summer season. The second platform is represented by altitudinal 

and latitudinal transects of natural forests in the French Alps composed of monocultures of Fagus 

sylvatica, Quercus pubescens, Abies alba and their two-species mixtures. Ingrowth cores to determine 

root- and ectomycorrhizal hyphal production will be installed in spring 2017. Litter bags with roots 

and/or leaves will be installed in the autumn of 2017. The successful candidate is expected to be in 

charge of a large part of the field work (monitoring and collecting field samples) and laboratory 

processing of collected samples (roots, hyphae, litter bags). Both laboratories can supply laboratory 

facilities and support field work with additional staff. 

 

Skills and profile: 

The ideal candidate is highly motivated, undertaking, and resourceful. He / she possesses high 

standard writing skills, a solid background in statistical analysis, supports coffee without sugar while 

on site, is able to cope with flocks of bloodthirsty mosquitoes (even though forest mixtures may 

alleviate predator-prey relationships somewhat), and ideally is both resistant and resilient to larger 

numbers of samples to process. As such person is not likely to exist, any normal candidate who thinks 

he/she meets with some of these qualifications is warmly encouraged to candidate. However, some 

degree of autonomy is a minimum requirement and very scholar candidates can therefore not be 

encouraged. A curriculum including training or internships in the fields of forestry, ecology, soil 

science or soil microbial ecology is appreciable. The candidate is expected to publish his / her results 

in peer-reviewed journals and though the candidate is encouraged to take the lead in this work, the 

supervising staff will frequently interact with the candidate to enhance the quality and quantity of 

expected high standard output. 

Salary and funding: The recruited PhD student will be paid at the standard PhD student rate (net rate 

in early 2017 is ~1400 Euros monthly). Within the larger project DiPTiCC, funding is available for 

field mission costs, and to travelling between host labs (Bordeaux and Montpellier). The candidate 

will be based in Bordeaux, but several stays at CEFE in Montpellier are planned. 

 

Application: Please send curriculum vitae, a description of interests (this can be in the motivation 

letter), and the names and e-mail addresses of a few references we may contact, to: 

Mark Bakker, mark.bakker@inra.fr 

Stephan Hättenschwiler, stephan.hattenschwiler@cefe.cnrs.fr 

 

Dead line for applications May 31th 2017 but contact with host laboratories preferably earlier. For 

further information, please consult the following web-site: 



 http://www6.bordeaux-aquitaine.inra.fr/ispa_eng/ 
Note that the selected candidate will have to pass an exam (to verify the minimum level required to 

meet the university standards) at the ‘Ecole Doctorale “Sciences et Environnements” of the University 

of Bordeaux at the end of June 2017. Candidates wishing to apply need thus to be available for this 

examination (in Bordeaux for French residents, possibly by skype for those living abroad). 


