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3rd IMBALANCE-P Annual Meeting 
1-3 February 2017 

Meeting venue 
VENUE: Amphitheatre DURAND 

University Pierre and Marie Curie, at the Jussieu Campus,  

4, Place Jussieu, Paris, France 

Scientific contact: Philippe Ciais, philippe.ciais@lsce.ipsl.fr 

Administrative Contact: Zoila Lopez, zoila.lopezsiri@cea.fr  

 

It has been one year since our second encounter in Vienna, during the second Imbalance-P meeting. 

Since then, a lot of work has been done and some other still needs to be carried out. It is, therefore, 

time for us to meet again in a comfortable city such as Paris. The format will be similar to last time. 

Researchers will present some of their work/results/projects within the Imbalance-P in short talks of 

about 15 minutes allowing participants to ask some questions. It is also planned to have time to 

allow researchers to discuss within the different working groups (experimental, synthesis, 

modelling...) and among them. 

 

The main aims of the Paris meeting are to: 

 Present and discuss past, present and future work within the Imbalance-P project 

 Share and discuss the results obtained by the different groups. 

 Develop synergies amongst groups and researchers by increasing collaboration through 

sharing thoughts, ideas, objectives, experiments, observations and data. 

 Create a venue where co-authors of different manuscripts can get together to forward their 

writing and possibilities for such activities to be initiated. 
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  Agenda 

Day 1 - Wednesday 1st February 2017: Some participants may have to arrive late on Tuesday, but 

the meeting starts officially at 09:00 AM on Wednesday.  

 

Day 1 - Wednesday 1st February 
09:00-09:10 Arrival and informal pre-meeting among participants. 

09:10-09:40 
Philippe Ciais: Welcome and setting the stage.  

Josep Peñuelas: Revisiting Imbalance-P, first results. 

Series of concise presentations (15 min + 5 min for discussion) presenting the main results obtained in 
various studies in Imbalance-P and beyond and/or the main research plans.  

Session 1 Observations and experiments. Moderator: Ivan Janssens 

09:40-10:00 
Ifigenia Urbina: Plant-soil stoichiometry in terrestrial ecosystems. Advances in the Ph.D. 

project. 

10:00-10:20 
Dolores Asensio: Interpreting microbial C, N and P acquisition through the activities of 

extracellular enzymes 

10:20-10:40 
Leandro Van Langenhove: Free Living Nitrogen Fixation in French Guyanese Tropical 

Forests 

10:40-11:00 
Lei Liu: Drought history and priming effect on soil microbial communities and 

greenhouse gases (CO2 and CH4) flux in a Mediterranean forest 

11:00-11:30 Coffee Break 

11:30-11:50 
Catherine Preece: Impacts of drought and nutrient addition on plant-soil interactions of 
Mediterranean trees 

11:50-12:10 Erik Verbruggen: The curious case of P in driving mycorrhizal community composition 

12:10-12:30 Jenny Soong: Drivers of soil organic matter dynamics in French Guiana 

12:30-14:00 Lunch  

14:00-14:20 
Arne Ven: The role of mycorrhizal fungi in plant carbon allocation under different 

nutrient availabilities  

14:20-14:40 
Verlinden Melanie: Photosynthesis and respiration in a nutrient addition mesocosm 

experiment with maize 

14:40-15:00 Tanguy Daufresne: The signature of large herbivores on N:P ratios in temperate forests 

15:00-15:20 Oriol Grau: Functional traits in Imbalance-P plots in French Guiana 

15:20-15:40 
Romà Ogaya: The effects of nutrients and drought on canopy energy partitioning in 

tropical and Mediterranean forests. 

15:40-16:00 Coffee break 

16:00-16:20 Albert Gargallo: Phosphorous in ecometabolomics 

16:20-16:40 Elodie Courtois: Greenhouse gases fluxes in tropical forest 

16:40-17:00 
Lore Verryckt: Spatial variation of photosynthesis in tropical pristine forests: saplings vs. 

adults 

17:00-18:30 
Implementing synergies: meetings among people with common or complementing 

interests and plans. Checking common previous research and planning of future research 
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Day 2 - Thursday 2nd February 
Session 2 Synthesis. Moderator: Josep Peñuelas  

09:00-09:20 Friederike Lang: Indicators for P nutrition strategies of forest ecosystems. 

09:20-09:40 Marie Spohn: Phosphorus cycling in beech forests 

09:40-10:00 
Kiona Ogle:  Bayesian synthesis of ecosystem responses from long-term, multi-factor 

experiments 

10:00-10:20 Jerome Chave: Species determinants of elemental composition in tropical forest litterfall 

10:20-10:40 Klaus Kaiser: Dissolved phosphorus in forest soils 

Session 1 Observations and experiments. Moderator: Josep Peñuelas 

10:40-11:00 
Joan Llusià: Responses of terpene content, emission, and gas interchange of 

Mediterranean and tropical vegetation to changes in nutrient availability 

11:00-11:30 Coffee break 

11:30-11:50 
Adrià Barbeta: Relative contribution of groundwater to plant water uptake estimated 
with water stable isotopes 

11:50-12:10 
Daijun Liu: The application of niche therory into nutrient manipulations: learning from 
the results of long-term climatic experiment. 

12:10-12:30 Guille Peguero: Effects of resource availability on litter-soil arthropod communities 

12:30-14:00 Lunch time 

14:00-14:20 
Isabelle Bertrand: Eco-enzymatic stoichiometry of soil microbial biomass during litter 

decomposition along a land use gradient. Impact of litter quality  

Session 2 Synthesis. Moderator: Josep Peñuelas  

14:20-14:40 
Ana Bastos: The impact of land-abandonment during WWII on CO2 uptake in the Soviet 

Union 

14:40-15:00 
Matteo Campioli: Project LEAF-FALL: what makes leaves fall in autumn? A new process 

description for the timing of leaf senescence in temperate and boreal trees 

Session 3 Earth System Models. Moderator: Philippe Ciais (Josep Peñuelas)  

15:00-15:20 
Lester Kwiatkowski: Emergent constraints on projections of declining primary 

production in the tropical oceans 

15:20-15:40 
Oskar Franklin: The role of plant – soil feedbacks for nutrient cycling and C 

sequestration: hypotheses generated by an ecosystem model 

15:40-16:00 Daniel Goll: ORCHIDEE-CNP: first applications 

16:00-16:30 Chao Yue: Modeling gross land use change with ORCHIDEE model 

16:30-16:50 Coffee break 

16:50-17:10 
Matthieu Guimberteau: Toward improved hydrology simulated by ORCHIDEE-MICT 

model in northern high-latitudes 

17:10-17:30 Benjamin Stocker: Modelling soil nutrient effects on plant growth and allocation 

17:30-18:30 
Implementing synergies: meetings among people with common or complementing 

interests and plans. Checking common previous research and planning of future research 

19:00-22:00 Cocktail Dinner Reception: La Bouteille D’or 
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Day 3 - Friday 3th February 
Session 2 Synthesis. Moderator: Philippe Ciais 

09:00-09:20 
Olga Margalef: Soil phosphatase activity responses to global change & soil mineralogy 

effects on P cycling and P availability 

09:20-09:40 
Xavier Domene: Database on phosphatases in agroecosystems: global patterns and 
driving forces 

09:40-10:00 
Marcos Fernández-Martínez: Nutrient rich plants emit less isoprenoids + previous and 
future work for Imbalance-P 

10:00-10:20 
Chao Zhang: Optical indices  detecting  photochemical  efficiency under experimental 
drought and nutrient addition for Mediterranean trees 

10:20-10:40 Coffee break 

Session 2 Synthesis. Moderator: Michael Obersteiner 

10:40-11:00 Jordi Sardans: Advances in data mining 

11:00-11:20 
Jofre Carnicer: Phenotypic biomarkers of climatic impacts on declining insect 
populations indicate a key role for decadal drought, microhabitat thermal buffering 
effects and host plant 

Session 4. Integrated Assessment Models. Moderator: Michael Obersteiner  

11:20-11:40 Folberth Christian: P consumption and recycling potential in global cities 

12:00-12:20 Nikolay Khabarov: Modeling international trade of phosphate rock 

12:20-14:00 Lunch  

14:00-14:20 
Ratislav Skalsky: IIASA HyperCube: a GGCM-based tool to estimate crop yields responses 
along N and P intensification gradients 

14:20-14:40 Fluvio di Fluvio: Cost accounting in agriculture and forest operations 

14:40-15:10 Thomas Gasser: The OSCAR model: update to version 2.2 and first results 

15:10-15:30 Stephan A. Pietsch: Imbalance, sudden shifts and non-linearity 

15:30-15:50 
Michael Obersteiner: The SDGs (sustainable development goals) and the C/N/P 
imbalance. 

15:50-16:20 Coffee break 

16:20-16:40 Closing Imbalance-P meeting  
Philippe Ciais, Ivan Janssens, Michael Obersteiner and Josep Peñuelas 

16:40-18:00 
Implementing synergies: meetings among people with common or complementing 

interests and plans. Checking common previous research and planning of future research 
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List of articles published within the Imbalance-P project 

Wang W., Sardans J., Zeng C., Zhong C., Li Y., Peñuelas J. 2014. Responses of soil nutrient 

concentrations and stoichiometry to different human land uses in a subtropical tidal wetland. 

Geoderma 232-234: 459-470. 

RIVAS-UBACH A., GARGALLO-GARRIGA A., SARDANS J., ORAVEC M., MATEU-CASTELL L., 

PÉREZ-TRUJILLO M., PARELLA T., OGAYA R., URBAN O., PEÑUELAS J. 2014. Drought 

enhances folivory by shifting foliar metabolomes in Quercus ilex trees. New Phytologist 202: 874-

885. 

ARAGÓN R., SARDANS J., PEÑUELAS J. 2014. Soil enzymes associated with carbon and 

nitrogen cycling in invaded and native secondary forests of northwestern Argentina. Plant Soil 384: 

169-183. 

SARDANS J., PEÑUELAS J. 2014. Climate and taxonomy underlie different elemental 

concentrations and stoichiometries of forest species: the optimum "biogeochemical niche". Plant 

Ecology 215: 441-455. 

GARGALLO-GARCÍA A., SARDANS J., PÉREZ-TRUJILLO M., RIVAS-UBACH A., ORAVEC M., 

VECEROVA K., URBAN O., JENTSCH A., KREYLING J., BEIERKUHNLEIN C., PARELLA T., 

PEÑUELAS J. 2014. Opposite metabolic responses of shoots and roots to drought. Scientific 

Reports 4: 6829. DOI: 10.1038/srep068297. 

Peñuelas, J., Farré-Armengol, G., Llusià, J., Gargallo-Garriga, A., Rico, L., Sardans, J., Terradas, 

J., Filella, I., 2014. Removal of floral microbiota reduces floral terpene emissions. Scientific Reports 

4: 6727.  

Farré-Armengol, G., Filella, I., Llusià, J., Niinemets, Ü., Peñuelas, J., 2014. Changes in floral 

bouquets from compound-specific responses to increasing temperatures. Global Change Biology 

20: 3660-3669. 

Fernández-Martínez, M., S. Vicca, I. A. Janssens, J. Sardans, S. Luyssaert, M. Campioli, F. S. 

Chapin III, P. Ciais, Y. Malhi, M. Obersteiner, D. Papale, S. L. Piao, M. Reichstein, F. Rodà, and J. 

Peñuelas. 2014. Nutrient availability as the key regulator of global forest carbon balance. Nature 

Climate Change 4:471–476. 

Yongshuo H. Fu, Shilong Piao,Maarten Op de Beeck, Nan Cong, Hongfang Zhao, Yuan Zhang, 

Annette Menzel and Ivan A. Janssens. 2014. Recent spring phenology shifts in western Central 

Europe based on multiscale observations. Global Ecology and Biogeography, 23, 1255–1263 

Franklin, Oskar; Näsholm, Torgny; Högberg, Peter; Högberg, Mona N. 2014. Forests trapped in 

nitrogen limitation – an ecological market perspective on ectomycorrhizal symbiosis. New 

phytologist, Vol. 203 No. 2 (July 2014) , p. 657-666. DOI: 10.1111/nph.12840 

Francesco Cherubini, Thomas Gasser, Ryan M. Bright, Philippe Ciais & Anders H. Strømman. 

2014. Linearity between temperature peak and bioenergy CO2 emission rates.     Nature Climate 

Change 4, 983–987. Doi:10.1038/nclimate2399 
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Ogaya R, Barbeta A, Basnou C, Peñuelas J. 2015. NDVI and EVI data from MODIS are good 

indicators of tree biomass growth and forest dieback in a Mediterranean holm oak forest. Annals of 

Forest Science. 72: 135-144. 

Brovkin, V & Goll, DS. 2015. Land unlikely to become large carbon. Nature geoscience 8, 893. 

doi:10.1038/ngeo2598. 

RIVAS-UBACH, A, SARDANS, J, HÓDAR, JA, GARCIA-PORTA, J, GUENTHER, A, ORAVEC, M, 

URBAN, O, PEÑUELAS, J. 2016. Similar local but different systemic metabolomic responses of 

closely related pine subspecies to folivory by caterpillars of the processionary moth. Plant Bioly. 

doi: 10.1111/plb.12422 (Stuttg). 

SARDANS J., LLUSIÀ J., OWEN S.M., NIINEMETS Ü., PEÑUELAS J. 2015. Screening study of 

leaf terpene concentration of 75 Borneo rainforest plant species: relationships with leaf elemental 

concentrations and morphology. Records of Natural Products 9: 19-40. 

SARDANS J., PEÑUELAS J. 2015. Trees increase their P:N ratio with size. Global Ecology and 

Biogeography 24: 147-156. 

SARDANS J., JANSSENS I.A., ALONSO R., VERESOGLOU S.D., RILLIG M.C., SANDERS 

T.G.M., CARNICER J., FILELLA I., FARRÉ-ARMENGOL G., PEÑUELAS J. 2015. Foliar elemental 

composition of European forest tree species associated with evolutionary traits and present 

environmental and competitive conditions. Global Ecology and Biogeography 24: 240-255. 

SARDANS J., PEÑUELAS J. 2015. Potassium: a neglected nutrient in global change. Global 

Ecology and Biogeography 24: 261-275. 

URBINA I., SARDANS J., BEIERKUHNLEIN C., JENTSCH A., BACKHAUS S., GRANT K., 

KREYLING J., PEÑUELAS J. 2015. Shifts in the elemental composition of plants during a very 

severe drought. Environmental and Experimental Botany 111: 63-73. 

WANG W., SARDANS J., LAI D.Y.F., WANG C., ZENG C., TONG C., LIANG Y., PEÑUELAS J. 

2015. Effects of steel slag application on greenhouse gas emissions and crop yield over multiple 

growing seasons in a subtropical paddy field in China. Field Crops Research 171: 146-156. 

WANG W., WANG C., SARDANS J., TONG C., JIA R., ZENG C., PEÑUELAS J. 2015. Flood 

regime affects soil stoichiometry and the distribution of the invesive plants in subtropical estuarine 

wetlands in China. Catena 128: 144-154. 

WANG W., WANG C., SARDANS J., MIN Q., ZENG C., TONG C., PEÑUELAS J. 2015. 

Agricultural land use decouples soil nutrient cycles in a subtropical riparian wetland in China. 

Catena 133: 171-178. 

WANG W.Q., SARDANS J., WANG C., ZENG C.S., TONG C., ASENSIO, D., PEÑUELAS, J. 

2015. Ecological stoichiometry of C, N, and P of invasive Phragmites australis and native Cyperus 

malaccensis species in the Minjiang River tidal estuarine wetlands of China. Plant Ecology 216: 

809-822. 
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WANG W., LAI D.Y.F., SARDANS J., WANG C., DATTA A., PAN T., ZENG C., BARTRONS M., 

PEÑUELAS, J. 2015. Rice straw incorporation affects global warming potential differently in earl 

vs. late cropping seasons in Southeastern China. Field Crop Research 181: 42-51. 

WANG, W., WANG, C., SARDANS, J., ZENG, C., TONG, C., PEÑUELAS, J. 2015. Plant invasive 

success associated with higher N-use efficiency and stoichiometric shifts in the soil–plant system 

in the Minjiang River tidal estuarine wetlands of China. Wetlands Ecology and Management 23: 

865–880 

ZECHMEISTER-BOLTENSTERN S., KEIBLINGER K.M., MOOSHAMMER M., PEÑUELAS J., 

RICHTER A., SARDANS J., WANEK W. 2015. The application of ecological stoichiometry to plant-

microbial-soil organic matter transformations. Ecological Monographs 85: 133-155. 

Wang, R.; Balkanski, Y.; Bopp, L.; Aumont, O.; Boucher, O.; Ciais, P.; Gehlen, M.; Penuelas, J.; 

Ethe, C.; Hauglustaine, D.; Li, B.G.; Liu, J.F.; Zhou, F.; Tao, S. Influence of anthropogenic aerosol 

deposition on the relationship between oceanic productivity and warming. Geophys. Res. Lett. 

2015, 42, 10745-10754, doi: 10.1002/2015GL066753. 

Wang, R.; Balkanski, Y.; Boucher, O.; Ciais, P.; Penuelas, J.; Tao, S. Significant contribution of 

combustion-related emissions to the atmospheric phosphorus budget. Nature Geoscience. 2015, 

8, 48-54 (Research Article). 

Wang, R.; Balkanski, Y.; Boucher, O.; Bopp, L.; Chappell, A.; Ciais, P.; Hauglustaine, D.; 

Penuelas, J.;  Tao, S. Sources, transport and deposition of iron in the global atmosphere. Atmos. 

Chem. Phys., 15, 6247-6270, 2015 

Gasser, T., C. Guivarch, K. Tashiiri, C. D. Jones, P. Ciais. "Negative emissions physically needed 

to keep global warming below 2°C." Nature Communications 6:7958 (2015). 

doi:10.1038/ncomms8958 

Farré-Armengol, G., Filella, I., Llusià, J., Primante, C., Peñuelas, J., 2015. Enhanced emissions of 

floral volatiles by Diplotaxis erucoides (L.) in response to folivory and florivory by Pieris brassicae 

(L.). Biochemical Systematics and Ecology 63: 51-58. 

Farré-Armengol, G., Filella, I., Llusià, J., Niinemets, Ü., Peñuelas, J., 2015. Optimum temperature 

for floral terpene emissions tracks the mean temperature of the flowering season. Functional Plant 

Biology 42: 851-857 

Farré-Armengol, G., Filella, I., Llusià, J., Peñuelas, J., 2015. Pollination mode determines floral 

scent. Biochemical Systematics and Ecology 61: 44-53.  

Farré-Armengol, G., Filella, I., Llusià, J., Josep, P., 2015. Relationships among floral VOC 

emissions, floral rewards and visits of pollinators in five plant species of a Mediterranean 

shrubland. Plant Ecology and Evolution 148: 90-99. 

Yang, H., S. Piao, Z. Zeng, P. Ciais, Y. Yin, P. Friedlingstein, S. Sitch, A. Ahlström, M. 

Guimberteau, C. Huntingford, S. Levis, P. E. Levy, M. Huang, Y. Li, X. Li, M. R. Lomas, P. Peylin, 

B. Poulter, N. Viovy, S. Zaehle, N. Zeng, F. Zhao, and L. Wang (2015), Multicriteria evaluation of 
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discharge simulation in Dynamic Global Vegetation Models. J. Geophys. Res. Atmos., 120, 7488–

7505. doi: 10.1002/2015JD023129 

Achotegui-Castells, A., Danti, R., Llusià, J., Della Rocca, G., Barberini, S., & Peñuelas, J. (2015). 

Strong induction of minor terpenes in Italian Cypress, Cupressus sempervirens, in response to 

infection by the fungus Seiridium cardinale. Journal of chemical ecology, 41(3), 224-243. 

Campioli, M. et al. 2015. Biomass production efficiency controlled by management in temperate 

and boreal ecosystems. - Nat. Geosci. 8: 843–846. 

Fernández-Martínez, M., M. Garbulsky, J. Peñuelas, G. Peguero, and J. M. Espelta. 2015. 

Temporal trends in the enhanced vegetation index and spring weather predict seed production in 

Mediterranean oaks. Plant Ecology 216:1061–1072. 

DAIJUN LIU, ROM A OGAYA, ADRIA BARBETA, XIAOHONG YANG, JOSEP PEñNUELAS, 2015; 

Contrasting impacts of continuous moderate drought and episodic severe droughts on the 

aboveground-biomass increment and litterfall of three coexisting Mediterranean woody species. 

Global Change Biology 21, 4196–4209, doi: 10.1111/gcb.13029 

MIAOGEN SHEN, SHILONG PIAO, NAN CONG, GENGXIN ZHANG and IVAN A JASSENS 2015. 

Precipitation impacts on vegetation spring phenology on the Tibetan Plateau. Global Change 

Biology (2015) 21, 3647–3656, doi: 10.1111/gcb.12961 

Renu Pandey, Gaurav Zinta, Hamada AbdElgawad, Altaf Ahmad, Vanita Jaina, Ivan A. Janssens. 

2015. Physiological and molecular alterations in plants exposed to high [CO2] under phosphorus 

stress, Biotechnology Advances 33 (2015) 303–316. 

http://dx.doi.org/10.1016/j.biotechadv.2015.03.011 

YONGSHUO H. FU, SHILONG PIAO, YANN VITASSE, HONGFANG ZHAO,  HANS J . DE 

BOECK, QIANG LIU, HUI YANG, ULRICH WEBER, HEIKKI H ANNINEN and IVAN A. 

JANSSENS. 2015. Increased heat requirement for leaf flushing in temperate woody species over 

1980–2012: effects of chilling, precipitation and insolation. Global Change Biology (2015) 21, 

2687–2697, doi: 10.1111/gcb.12863 

Kaiser, Christina; Franklin, Oskar; Richter, Andreas; Dieckmann, Ulf. 2015. Social dynamics within 

decomposer communities lead to nitrogen retention and organic matter build-up in soils. Nature 

communications, Vol. 6, article 8960 (1st Dec. 2015). DOI: 10.1038/ncomms9960 

Walsh, Brian J.; Rydzak, Felicjan; Palazzo, Amanda; Kraxner, Florian; et al. 2015. New feed 

sources key to ambitious climate targets. Carbon Balance and Management, Vol. 10 (Dec. 2015). 

DOI: 10.1186/s13021-015-0040-7 

Fernández-Martínez, M., S. Vicca, I. A. Janssens, J. Sardans, S. Luyssaert, M. Campioli, F. S. 

Chapin III, P. Ciais, Y. Malhi, M. Obersteiner, D. Papale, S. L. Piao, M. Reichstein, F. Rodà, and J. 

Peñuelas. 2015. Reply to 'Uncertain effects of nutrient availability on global forest carbon balance' 

and 'Data quality and the role of nutrients in forest carbon-use efficiency'. Nature Climate Change, 

Vol. 5, p. 960-961. DOI: 10.1038/nclimate2794 
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Blanch i Roure, Josep-Salvador ; Peñuelas, Josep; Llusià Benet, Joan; Sardans, Jordi; et al. 2015. 

Differences in photosynthesis and terpene content in leaves and roots of wild-type and transgenic 

Arabidopsis thaliana plants. Russian Journal of Plant Physiology, Vol. 62, No. 6, p. 823–829 

(2015). DOI:  10.1134/S1021443715060035   

Peñuelas, Josep; Bartrons, Mireia; Llusià Benet, Joan; Filella Cubells, Iolanda; 2015. Sensing the 

energetic status of plants and ecosystems. Trends in Plant Science, Vol. 20, no. 9, p. 528-530. 

DOI:  10.1016/j.tplants.2015.07.002 

Verger Ten, Aleixandre ; Baret, Frédéric; Weiss, Marie; Filella Cubells, Iolanda; et al. 2015. 

GEOCLIM : a global climatology of LAI, FAPAR, and FCOVER from VEGETATION observations 

for 1999-2010. Remote Sensing of Environment, Vol. 166 (Set. 2015), p. 126-137. DOI: 

10.1016/j.rse.2015.05.027 

Sperlich, D.; Chang, C. T.; Peñuelas, Josep; Gracia, Carles; et al 2015. Seasonal variability of 

foliar photosynthetic and morphological traits and drought impacts in a Mediterranean mixed forest. 

Tree physiology, Vol. 35 issue 5 p. 501-520. DOI: 10.1093/treephys/tpv017 

Piao, S. L.; Tan, Jianguang; Chen, Anping; Fu, Yongshuo H., et al. 2015. Leaf onset in the 

northern hemisphere triggered by daytime temperature. Nature communications, April 2015, p. 1-8. 

DOI: 10.1038/ncomms7911 

Kröel-Dulay, György; Ransijn, Johannes; Schmidt, Inger K.; Beier, Claus et al 2015. Increased 

sensitivity to climate change in disturbed ecosystems. Nature Communications, March 2015. DOI: 

10.1038/ncomms7682  

Xiao, C; Janssens, I.A., Zhou, Y., Su, J. et al 2015. Strong stoichiometric resilience after litter 

manipulation experiments; a case study in a Chinese grassland. Biogeosciences, Vol. 12, Issue 3 

(2015) , p. 757-767. DOI: 10.5194/bg-12-757-2015 

Azevedo, Ligia B.; Zelm, Rosalie van; Leuven, Rob S. E. W.; Hendriks, A. Jan; et al 2015. 

Combined ecological risks of nitrogen and phosphorus in European freshwaters. Environmental 

Pollution, Vol. 200 (May 2015) , p. 85-92. DOI: 10.1016/j.envpol.2015.02.011 

Azevedo Ligia B.; De Schryver, An M.; Hendriks, A. Jan; Huijbregts, Mark A. J. 2015. Calcifying 

species sensitivity distributions for ocean acidification. Environemntal science and technology, Vol. 

49 No. 3 (2015) , p. 1495-1500. DOI: 10.1021/es505485m 

Estiarte, Marc; Peñuelas, Josep. 2015. Alteration of the phenology of leaf senescence and fall in 

winter deciduous species by climate change: effects on nutrient proficiency. Global Change 

Biology, Vol. 21, no. 3 (March 2015) , p. 1005-1017. DOI: 10.1111/gcb.12804 

Carnicer i Cols, Jofre; Sardans, Jordi; Stefanescu Bonet, Constantí; Ubach, Andreu et al 2015. 

Global biodiversity, stoichiometry and ecosystem function responses to human-induced C–N–P 

imbalances. Journal of plant physiology, Vol. 172, no. 1 (Jan. 2015), p. 82-91. DOI: 

10.1016/j.jplph.2014.07.022 

Barbeta i Margarit, Adrià; Mejía Chang, Monica; Ogaya Inurrigarro, Romà; Voltas, Jordi; et al 2015. 

The combined effects of a long-term experimental drought and an extreme drought on the use of 
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plant-water sources in a Mediterranean forest. Global Change Biology, Vol. 21, no. 3 (March 

2015), p. 1213-1225. DOI: 10.1111/gcb.12785 

Peter Klimek, Michael Obersteiner and Stefan Thurner, 2015. Systemic trade risk of critical 

resources. Science Advances  13 Nov 2015: Vol. 1, no. 10, e1500522. DOI: 

10.1126/sciadv.1500522 

Martín-Gómez P, Barbeta A, Voltas J, Peñuelas J, Dennis K, Palacio S, Dawson TE, Ferrio JP. 

2015. Isotope-ratio infrared spectroscopy: a reliable tool for the investigation of plant-water 

sources? New Phytologist. 2015 207(3):914-27. doi: 10.1111/nph.13376. 

RAJSNEROVÁ P., KLEM K., HOLUB P., NOVOTNÁ K., VECEROVÁ K., KOZÁCIKOVÁ M., 

RIVAS-UBACH A., SARDANS J., MAREK M.V., PEÑUELAS J., URBAN O. 2015. Morphological, 

biochemical and physiological traits of upper and lower canopy leaves of European beech tend to 

converge with increasing altitude. Tree Physiology 35: 47-60. 

SARDANS, J, ALONSO, R., JANSSENS, I., CARNICER, J., VERESEGLOU, S, RILLING, MC, 

FERNÁNDEZ-MARTÍNEZ, M, SANDERS, TGM, PEÑUELAS J. 2016. Foliar and soil 

concentrations and stoichiometry of N and P across European Pinus sylvestris forests: 

relationships with climate, N deposition and tree growth. Functional Ecology, doi: 10.1111/1365-

2435.12541. 

Sardans, J., Alonso, R., Carnicer, J., Fernandez-Martinez, M., Vivanco, M.G., Penuelas, J. 2016. 
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