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1 Development of the Leibniz ScienceCampus
Phosphorus Research Rostock (Introduction )

After the completion in 2013  -2014 of the structural phase of the Leibniz ScienceCampus

Phosphorus Res earch Rostock (hereinafter ScienceCa mpus Rostock) and  of the pilot pr o-
jects carried out in  preparation for the  funding of the  Graduate School , in 2015 the focus

was on the d evelopment of the interdisciplinary Graduate S chool of Phosphor us Re-
search, , the i ntensification of internal and external networking, and the increased inte r-
nationalization of the ScienceCampus Rostock. In addition, several important new, exte r-
nally funded projects were acquired that were thematically assigned to the ScienceCa m-

pus Rosto ck. The Graduate School  of Phosphorus Research is embedded in a structured
graduate school concept developed by the ScienceCampus. Its intention is to support
young scientists in phosphorus research as well as in their educational development,
networking, and internationalization. In add ition to events for graduate students, regular
meetings of various groups of the ScienceCampus took place. In the winter term
2015/2016, the first Phosph orus Research lecture series was conducted at the University
of Rostock . A prominent example of an event held for all members of the ScienceCampus

was the first International Symposium, in March 2015. Over a period of 2 days, the Sc i-
entific Advisory Council of the ScienceCampus met for the first time and acknowledged

the exce llent prospects of the ScienceCampus. In 2015, extensive preparatory work was
already u nderway for the 8th International Phosphorus Workshop (IPW8), organized by

the ScienceCampus and to be held in September 2016.

2 Goals and concept

The ScienceCampus Ro stock focuses on the exploration of the esse ntial and irreplaceable
element phosphorus and its diverse chemical compounds. The overall aim of the interdi s-
ciplinary collaboration in the ScienceCampus Rostock is to explore options for a more
sustainable mana gement of phosphorus by means of focused thematic networking. We

investigate specific modes of action in agricultural and env ironmental systems as well as

in technical and industrial processes. In addition to basic and applied research, develo p-
ment and tra nsfer of technologies shall contribute to economic development. Furthe r-
more, cooperation and research regarding this essential el ement will be intensified and
strong national and international networks shall be esta blished.

The following research institut ions are partners in the ScienceCampus Ro stock:

o Leibniz Institute for Catalysis (LIKAT) at the University of Rostock

o  Leibniz Institute for Farm Animal Biology (FBN), Dummerstorf

o Leibniz Institute for Baltic Sea Research Warnemunde (IOW)

o Leibniz Institut e for Plant Genetics and Crop Plant Research (IPK), Satellite Colle c-
tions North, Grol3 Liusewitz

o Leibniz Institute for Plasma Research and Technology (INP), Greifswald

o University of Rostock (UoR; Faculty of Agricultural and Environmental Sciences, | n-
terdis ciplinary Faculty, Faculty of Law, Faculty of Mathematics and Natural Scien c-
es, Rostock Univers ity Medical Centre)
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3 Research

3.1 Research foci

The ScienceCampus Phosphorus Research is divided into four areas of research (clu s-
ters):

o Cluster I: Phosphorus cycles and fluxes in the environment

o Cluster Il:  Sufficiency and efficiency of phosphorus utilisation, phosphorus recycling

o Cluster lll:  Phosphorus as an element in and as a result of catalytic processes

a  Cross-cutting activity: ~ The development of advanced phosphorus analysis methods

3.1.1 Cluster 1: Phosphorus cycles and fluxes in the environment

Cluster | of the ScienceCampus Rostock has as its focus phosphorus fluxes and cycles in

the environment. Phosphorus ends up in the environment through open -ended i ndustrial
cycles and along river flows, reaching the sea. The aim is a better understanding of P

fluxes and cycles in the environment in order, on the one hand, to analyse the effects of

high P inputs and, on the other, to enable discussion of protection a nd/or rehabilitation
measures. This starts at the "sources”, for example with the application of fertilizer on
agricultural land and the effects of artificial drainage (drain systems), but also at the

river outlets of small and large wastewater treatment p lants. And it continues through
phosphorus fluxes in different ecosystems, from special soil crusts to coastal waters and

into the large Baltic Sea basin. Methodological approaches in Cluster | include
measurements on the smallest scale up to the Baltic Se a ecosystem modelling over a
wide range of scales and instrumentation.

3.1.2 Cluster 2: Suffic iency and efficiency of P utiliz ation, P recycling

The goal is to formulate a scientific basis with which to derive the necessary legal fram e-
work and policy recom  mendations for the sustainable management of regional and global

closed P -fluxes in accordance with the principles of sufficiency and efficie ncy. Sufficiency
means to limit the application rates of P for the production of plant and animal foods to

the leve | actually required. This requires critical evaluations of e xisting P -fertilisation and
feed recommendations with the aim of reducing P -use in agriculture. Research to i m-
prove P -efficiency includes:

(1) Elucidation of the genetic basis of P -efficiency (upt ake and utilisation efficiency)

(2) Unlocking the accumulated but not available or not used P -stores in topsoil and the
subsoil

(3) Utilisation of alternative P sources and development / refinement of practice -relevant
P-recovery technologies including res earch into the properties and potential of alte r-
native P sources and technically recovered phosphates and extending to recomme n-
dations for practical a  pplications.

The interdisciplinary nature of the cluster, which covers all sub -areas of the agricultural P
cycle (soil, plant, animal, water, process engineering ...), enables a realistic asses sment
of the portion of the P application rates that in the future are replaceable with renewable

P sources.
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3.1.3 Cluster 3: Phosphorus as an element in and as result o f catalytic
processes

This cluster is primarily concerned with research into underlying structural and reactive
properties as well as theoretical issues in phosphorus chemistry. This reflects the forma -

ly possible oxidation states, which for phosphorus ran ge from 13 to +5, rt
ily high structural diversity of phosphorus compounds. As a central element in achiral and

chiral ligands for organometallic and coordination chemistry catalytic processes, pho S-
phorus plays a unique role in catalysis resea rch and as a reagent in organic syntheses.

This is also true for some areas of industrial chemistry, mainly in the manufacture of fine

chemicals, which often have a high added value. In addition, phosphorus -based organ o-

catalysts are gaining increasing impo rtance.

3.1.4 Cross -cutting activity: The development of improved P analysis
methods

This cross -sectional task focuses on the improvement and development of methods to

address the number of research questions within the ScienceCampus. Moreover, this

cluste r holds a number of projects to answer the question of relevant phosphorus co m-
pounds and their dynamics in the environment.

The methodological spectrum available in this cluster includes state -of-the -art analyt ical
technology as liquid and gas chromatograp hy coupled to mass spectrometric dete ction
(GC-MS, LC-MS/MS).

In particular, the Institute for Baltic Sea Research Warnemiinde maintains the Secon dary
lon Mass Spectrometer CAMECA NanoSIMS 50 L for elementary and isotopic compos i-
tional analyses of smallest particles and single cells. Thus, detailed investig ations on the
P metabolism of Baltic Sea and soil microorganisms could depict the pre sence of P -
storage vacuoles in cyanobacteria.

3.2 Research projects

Within the research clusters, 26 disciplinary and in terdisciplinary, externally funded pr o-
jects were thematically assigned to the ScienceCampus Rostock (Table 1). In addition,
applic ations were submitted for the funding of several projects and some have already

been approved. The Graduate School of the Scie  nceCampus Rostock, funded by the Lei b-

niz Association and the partner institutions of the ScienceCampus, comprises 11 themat i-
cally affiliated individual pr ojects (Table 2).

Tab. 1. Currently running research projects which are thematically assigned to the Sci-
enceCampus Rostock (status of December 2015 ; italic : P hosphorus not subject of thet o-
tal project )

he

Aguaponik 12/2011 -10/2015 UoR 1,1
(Uni Rostock)

BACOSA: Baltic Coastal System Analysis 04/2013 -03/2016 UoR |

and Status Evaluation (BMBF)

extr



o SCIENCE CAMPUS
<m PHOSPHORUS RESEARCH
B rosTock

sches Tiefland (NaLaMa -nT)

(BMBF)

BaltCoast: A Systems Approach Framework 04/2015 -03/2018 Iow |
for Coastal Research and Management in (EU-Bonus)
the Baltic
BALTIC IMTA - Integrated multitrophic A g- 09/2013 -10/2015 UoR I,
uacult ure in the Baltic Sea (Europ. Fisch e-

reifonds, MV)
Best Management -Praktiken und Nachhalt i- | 10/2013 -2017 UoR I
ge Anwendung von Glyphosatprodukten (BMEL, Pro -
(BMP-Glyphosat) jekttrager BLE, | n-

novationspro -

gramm)
BioAcid II: Biolog ical Impacts Of Ocean 09/2012 -08/2015 UoR, IOW |
Acidification (BMBF)
BioAcid IlI: : Biological Impacts Of Ocean 10/2015 -09/2017 UoR, IOW |
Acidification i Synthesis Phase (BMBF)
CRUSTFUNCTION 2014 -2016 (DFG) UoR |
DachKUNO i Wissens - und Datentransfer in | 04/14 -09/16 (BMBF) oW |
der Kiistenmeerforschung
Durchfiihrung einer Studie zu den Perspe k- | 2016 1 2017 (BLE) UoR I
tiven fur die deutsche Aquakultur im inte r-
nationalen Wettbewerb
ECO-FCE: A whole -systems approachtoo p- | 2013 -2017 (EU -FP7) | FBN I
timising feed efficiency and redu cing the
ecological footprint of monogastrics
EXCALIBOR: Empirical and experimental 04/2014 -06/2015 IOW I, Q
calibration of the clumped isotope (DFG)
(paleo)thermometer for bioapatites
Fischglashaus: Modulares Gewachshausa n- 06/2013 -01/2015 UoR I,
bausy stem zur aquaponischen Produktion (Europ. Fisch e-
von Warmwasserfischarten unter minim a- reifonds)
lem Ressourcenverbrauch in Mecklenburg -
Vorpommern i Eine Innovationsinitiative
zur energie - und nahrstoffeffizienten Na  h-
rungsmittelproduktion
GENUS Geochemistry and  Ecology of the 05/2012 -04/2015 IOW |
Namibian Upwelling System (BMBF)
Hohe Phosphor -Ausnutzung aus Garresten 08/2012 -07/2015 UoR, LIKAT Il
unter Bericksichtigung der Fest -Flussig - (FNR)
Trennung
Innovative solutions to sust ainable Soil 2015 -2023 (BMBF) UoR, IOW I, Q
Phosphorus management (InnoSoilPhos)
Kommunale Gewéasser gemeinschaftlich 2015 -2018 (BMBF) UoR |
entwickeln im urbanen Raum (Kogge)
Langzeitmonitoring Nahrstoffe in der Darf3 - Laufend seit 1980 UoR |
Zingster Boddenkette (LUNG, Uni Rostock)
Mephor: Cellular mechanisms of phosph o- 05/15 i 04/18 (Fo r- Iow |
rus regulation in filamentous cyanobacteria schungsstiftung Os  t-

see)
Mischfruchtanbau mit Leguminosen: Effiz i- 2012 -2015 (FNR) UoR Il
ente Nutzung von Wachstums  faktoren als
Beitrag zum Ressourcen - und Gewasse r-
schutz
MOSSCO: Mo dular System for Shelvesan d 04/2013 -03/2016 IOW |
Coasts (BMBF)
Nachhaltiges Landmanagement Norddeu t- 09/2010 -08/2015 UoR Il
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Neue Organokatalysatoren und k ooperative 2010 -2015 (BMBF) LIKAT 11
Katalysatorsysteme fur die stoffliche Nu t-
zung von CO2
Optimierung der Diingewirkung von Res t- 06/2014 -05/2015 UoR I
stoffen aus Biomassekonversionsanlagen T (BMBF)
Ein Beitrag zum Ressourcen - und Umwel t-
schutz
Optimieru ng des Nahrstoffaustrags und bi o- | 06/2013 -10/2015 UoR I,
logisches Nahrstoffrecycling fur Aquakult u- (EU FIAF, LFA -MV)
ren in Brackwasser
Phosphor -Deposition: Entwicklung ausge - 09/15 -10/17 (UBA) Iow I, Q
wahlter Indikatoren und Bewertungssatze
fur die Meeresumwelt im Rahmen der U m-
setzung der Meeresstrategie -
Rahmenrichtlinie
P-Recycling aus organischen Abfallen und 2012 -2015 (Stipe n- UoR Il
Reststoffen i Stand, Potenziale und Pe  r- dium)
spektiveninM -V
P-Schadstoff -Wechselwirkungen infolge A p- | 09/2013 -08/2016 UoR, LIKAT
plikation von Kno chenkohle (Landesgraduierte  n-

stipend ium MV)
POLARCRUST 2014 -2017 (DFG) UoR |
Role of phosphorus as a key component for 09/2013 -12/2016 UoR I
managing grasslands N -yield and phytod - (BOLN)
versity in organic farming
SECOS: The Service of Se diments in Ge r- 04/2013 -03/2016 UoR, IOW |
man Coastal Seas (BMBF)
Selektive Oligomerisierung von Ethylen mit 2006 -2015 LIKAT 11
P-N-Liganden -Systemen (SABIC/Linde AG)

Tab. 2. Subprojects of the Gradu ate School P hosphor

us Research Rostock

nanced by the Leibniz Anssociation and the partners of the ScienceCampus Rostock

2015 -2018 ( fi-
)

Genetic and nutritional effects on the efficiency of P use of m o- UoR, FBN Il

nogastric animals

Genetic regulation  of phosphatase production and activity to i n- | UoR, IPK Il

crease crop P uptake from deficient soils

Synthesis of new heterocyclic ring systems containing P LIKAT, UoR 1]

The P cycle and its application in land -based integrated aqu  a- UoR, FBN I, 1l
culture systems

Political -legal P governance by means of certificate markets and UoR, IOW I, 1l
charges

Large scale application of P based organ ocatalysts in batch and LIKAT, UoR I}

flow for the synthesis of fatty acid derived cyclic ca rbonates

Mechanisms of P mobilization in the rhizosphere involving UoR, IPK Il

weeds and crop plants

Natural and anthropogenic organic P compounds T inosito I- IOW, UoR I, 1l
phosphates, phospholipids and glyphosate

Phosphatases i Development of new quantitative assays along UoR, IOW |

terrestrial -aquatic gradients

Processing of alternative P sources for fertilization in agricu Iture INP, UoR 11, 1l
Quality, quantity and transformation of P losses from diffuse UoR, IOW I, 1l
sources to the Baltic Sea

Abbreviations: BMBF: Bunde

sministerium fur Bildung und Forschung (Federal Ministry of Educ

and Research); BMEL: Bundesministerium fiur Erndhrung und Landwirtschaft (Federal Mini

7
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Food and Agriculture); BOLN: Bundesprogramm Okologischer Landbau und andere Formen nac h-
haltig er Landwirtschaft (Federal Organic Farming Programme); DAAD: Deutscher Akademischer
Austauschdienst (German Academic Exchange Service); DFG: Deutsche Fo rschungsgemeinschaft
(German Research Foundation); EU -FP7: Seventh Framework Programme for Research and Tech-
nological Development; FIAF: Finanzinstrument fiir die Ausrichtung der Fischerei (Financial Instr u-
ment for Fisheries Guidance); FNR: Fachagentur Nachwachsende Rohstoffe (Agency of Renewable
Ressources); LUNG: Landesamt fur Umwelt, Naturschutz und Geolog ie Mecklenburg -Vorpommern
(State Agency for the Environment, Nature Conservation and Geology Mecklenburg -Vorpommern);

MV: Land Mecklenburg -Vorpommern

With seed funding from the Leibniz Association, five projects of the ScienceCampus could
be funded. Brief summaries of their final reports are provided in the following:

Evaluation of different P -digestion methods for diverse enviro nmental materials
(EvaPhoN)

Partner: U oR, IOW (Cluster I, Q)

Various digestion procedures for total phosphorus were compared. E xtracted materials
were dry mass and ash from plants, animal tissues soil and sediments as well as seston.

It was not primarily the aim to find a best way, but to identify the most important steps

and to make the r  espective comparisons as a reference availa ble to the ScienceCampus.

In addition, the original sources of the methods, reviews and methods co mparisons were
compiled. We also provide some ashes as a reference mat erial. The already thoroughly
prepared work instructions will be regularly supplemented with the aim to create a met h-
odological manual in the long run.

Contact person: PD Dr. Rhena Schumann __ (UoR)

Genetic and nutritional effects on the efficiency of P use of m onogastric animals
Partner: FBN, UoR (Cluster II)

In order to identify measures to increase the efficiency of phosphorus (P) of monogastric

animals, we investigated the physiological and transcriptional responses to modulated d i-
etary P supply in growi  ng pigs. The dietary P intake below and above current requir e-
ments was reflected in phy  siological serum parameters like inorganic phosphate, calcium,
parathyroid hormone, vitamin D3 and cathepsin K, while the growth performance and

feed intake were unaffec  ted. The P supplementation above recommend ations persistently
affected animals as shown by microstructural bone p arameters (increased Bone Mineral
Density and Structure Model Index) and altered abundances of transcripts associated

with bone morphology. B ecause of the multidisciplinary collaboration in this project, we

were able to reveal the functional biodiversity of the animals regarding coping with a

modulated dietary P supply. Genes found to be differentially expressed due to variable P

supply are poten tial candidate genes for improved P eff iciency.

Contact person:  Prof. Dr. Klaus Wimmers (FBN)

Method Development for the Determination of particulate Glyph osate in Marine
Env ironments; Bioavailability of Glyphosate

Partner: IOW, UoR (Cluster I, Q)

This study focused on glyphosate which is the active ingredient in co mmercial herbicide
products such as Roundup®. This project was aiming for i. the method develop ment for

8
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the extraction of glyphosate from partic ulate matter, ii. analysis of adsorption properties

to soils from agricultural areas in Mecklenburg -West Pomerania and iii. analysis of the
microbial degradation capacity and thus, the potential bioavailabil ity of glyphosate for the
Baltic Sea. Therefore, glyphosate was adsorbed to particulate matter such as sand, m a-
rine sediments with low and high organic carbon co ntent and minerals. Glyphosate was
extractable at different pH values d epending on the type of particulate matter present.
High extraction yields were obtained for glyphosate from minerals. However, extraction

efficiency from sediments is insufficient, yet, and needs further improvements for

glyphosate analysis from marine sediments. Adsorption isot herms for the soils from areas
representative for the lowland landscape of Mecklenburg -West Pomerania indicate strong
affinity of glyphosate to the selected soils. Cell culture experiments were conducted with

Nodularia spumigena  which is the predominant cy anobacterium for the Baltic Sea. The
results of this project are currently under survey and will serve as the basis to develop

further experimental strategies in order to identify factors which define glyphosate a d-
sorption characteristics.

Contact person:  Dr. Marion Abraham _ (IOW)

Phenotypic and molecular characterization of P utilization and u ptake efficiency
of S olanum tuberosum

Partner:  UoR , IPK (Cluster II)

The aim of this proj ect was to obtain knowledge about the genetic resources of potato

with particular attention to the phosphorus efficiency (P -efficiency) and to submit a pr o-

posal for a follow up project. The data from the preliminary experiment show that diffe r-

ent potato ge notypes vary in their P -efficiency, which is in agreement with data from the

l'iterature. Based on these findings -afficencydgfmita- pr opos:
too will be submitted to the German HAFachagentur f¢
(FNR) o

Contact person:  Prof. Dr. Ralf Uptmoor _ (UoR)

Recycling of phosphorus based organocatalysts through nanofi [tration (RON)
Partner: LIKAT, UoR (Cluster III)

In this proj ect we demonstrated the application of organic solvent nanofi Itration (OSN) as
a sustainable alternative to distillation for the recycling of bifunctional phosphonium salts.

We optimized the reaction and filtration process in respect to various process par ameters
(catalyst, solvent, membrane etc.) Under the optimized conditions the organocatalyst

was retained up to 99% and could be recycled four times. The resulting paper was su b-
mitted to an internationally peer -reviewed journal.

Contact person:  Dr. Thomas Werner __ (LIKAT)

3.3 Publi cations

Baum, C., Eichler -Ldbermann, B., Hrynkiewicz, K. (2015): Impact of organic
amendments on the supression of fusarium wilt. In: Meghvanski, M. K . and Varma, A.
(Ed.): Organic amendments and soil suppressiveness in plant disease management.
Springer. Chapter | 46: 353 -362. (ISBN: 978 -3-319-23074 -0)
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Baum, C., Zacher, A., Mahnke, B., Mduller, J., Leinweber, P. (2015): Einfluss von
Vegetationszusammens etzung und P -Dingung auf Mykorrhizierung und P -
Mobilisierung unter Grinland. Unsere Boden 1 Unser Leben, Tagungsband DBG 5. -

10.09.2015, MU nchen.

Berthold, M., Zimmer, D., Schumann, R. (2015): A simplified method for total
phosphorus digestion with potassi um persulphate at sub -boiling temperatures in
different environmental samples. Rostocker Meeresb iologische Beitrage 25: 7 125

Bitschofsky, F., Forster, S., Powilleit;, M. & Gebhard, C. (2015): Potential role of

macrofauna for the exchange processes between sediment and water column in an i n-
ner coastal water of southern Baltic Sea (Darf3 -Zingst Bodden Chain, Grabow). Ro s-
tocker Meereshiologische Beitrage 25, 27 139

Bising, K., Oster, M., Just, F., Polley, C., Vollmar., Wolf, P., Wimmers, K. (2015) : Impact
of the dietary phosphorus level on growth performance and specific metabolic pr o-
cesses in a modern genetic line - a pilot study in piglet s. In: Proceedings of the Soci e-

ty of Nutrition Physiology 24, ISBN 9 78-3-7690 -4108 -8, S. 158.

Bittner, H., Steinbauer, J.,Wer ner, T. (2015): Synthesis of cyclic carbonates from epo X-
ides and CO2 using bifunctional one -component phosphorus -based organocatalysts.
ChemSusChem 8: 2655 12669, DOIl: 10.1002 /cssc.201500612

Eggert, A., Schneider, B. (2015): A nitrogen source in spring in the surface mixed -layer
of the Baltic Sea: Evidence from total nitrogen and total phosphorus data. Journal of
Marine Systems 148: 39  -47,DOIl:  10.1016/j.jmarsys.2015.01.005

Ekardt, F., Garske, B., Stubenrauch, J., Wieding, J. (2015): Legal Instruments for Pho S-
phorus Supply Security. Journal for Environmental and Planning Law 12: 343 -361,
DOI: 10.1163/18760104 -01204007

Eschler, A., Répenack, P., Herlyn, P. K. E., Rdsner, J., Pille, K., Busing, K., Vollmar, B.,

Mittimeier, T., Gradl, G. (2015): The standardized creati on of a lumbar spine verte bral
compression fracture in a sheep osteoporosis model induced by ovariectomy, cortic o-
steroid therapy and calcium/phosphorus/vitamin D -deficient diet. International Journal
of the Care of the Injured 46: 17 -23,DOI:  10.1016/S0020 -1383(15)30014 -0

Forster, S. & Bitschofsky, F. (2015): Different reasons for low pore water phosphate co n-
centrations observed at a shallow brackish site in a German Baltic Sea lagoon. Ro s-
tocker Meeresbiologische Beitrage 25, 119 1131

GroRReheilmann, J., Buttner, H., Kohrt, C., Kragl, U., Werner, T. (2015): Recycling of
phosphorus -based organocatalysts by organic solvent nanofiltration. ACS Sustainable
Chemistry and Engineering 3:2817 12822,DOI: 10.1021/acssuschemeng.5b00734

Grlnes, J. , Nelles, M. (2015): Phosphor T ein Baustein des Lebens, Beitrag in: Klemm,
M.; Glowacki, R.; Nelles, M. (Hrsg.): Innovat ionsforum Hydrothermale Prozesse. 35 -
37,ISBN 978 -3-9817707 -0-4.

Grines, J.; Nelles, M. (2015): Recycling of phosphorus from organic waste and residues
I status, potentials and perspectives in Mecklenburg -Western Pomerania, In: Cossu,
R.; He, P.; Kjeldsen, P.; Matsufuji, Y.; Reinhart, D.; Stegman, R. (Eds.): Symposium
proceedings (DVD), sardinia_2015, 15th International Waste Management and Landfill
Symposium, 5 -9 October 2015, Forte Village_S. Margherita di Pula (CA) i ltaly, 10
pages, ISBN 9788862650212.
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Griines, J.; Nelles, M. (2015): Status, potentials and perspectives of the recycling of
phosphorus from organic waste and residues in Mecklenburg -Western Pomerania, In:
Akinci, G.; Guven, D.; Bolukbas, A. (Hrsg.): TAKAG 2015, VI. Deutsch -Turkische Ab
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3.4 Theses

Bolte, C. (2015): Untersuchung von Lupinenwurzeln unter zwei Bewasserungsstufen im
Rhizotronenversuch. Master Thesis, Supervis or: Prof. B. Eichler -Lébermann (UoR)

Buchholz, F. (2015): Der Einfluss von Phosphordiingungsvarianten, deren Ausbringung S-
zeitpunkt und Mischfruchtanbau auf die Aktivitdét von Bodenenzymen. Master Thesis
Superv isor: Prof. B. Eichler -Lobermann (UoR)

Conrad, A .C. (2015): Die Synthese von Hydroxy -Carbonat -Apatit, und dessen Charakt e-
risierung/ Experimentelle Bildung von Calciumphosphaten als Funktion der Te m peratur
und deren Charakterisierung. Bachelor Thesis, Supervisor : Prof. M.E. Béttcher  (IOW,
University of Greifswald)

Freitag, M. (2015): Untersuchungen der Nmin -Gehalte im Boden bei Mischfruchtanbau
mit Leguminosen als Beitrag zu Gewasser - und Ressourcenschutz.  Master Thesis , Su-
pervisor : Prof. B. Eichler -Lébermann (UoR)

Gropp, T. (2015): Wirkung von Garresten a uf die P -Mobilisierung im Boden und P -
Versorgung von Weizen. Master Thesis , Superv isor: Prof. B. Eichler -Loébermann (UoR)

Guckenberger , L.-M. (2015): Effekte der Phosphorversorgung auf das intestinale Mik -
robiom beim Schwein.  Master Thesis , Superv isor: Prof . P. Wolf (UoR)

Hapke, M. (2015): Cobalt - katalysierte [2+2+2] -Cycloadditionen: Entwic  klung, Struktur
und Reaktivitat neuer Prékatalysatoren und Anwendungen in der Synthese. Habilit a-
tion, Superv isor: Prof. U. Rosenthal (LIKAT , UoR)

Prange, T. (2015): Effect of mix cropping combined with organic and inorganic fertiliz a-
tion on microbial bound phosphorus. Master Thesis , Superv isor: Prof. B. Eichler -
Lébermann (UoR)

Sanches, J. (2015): Effects of mixed cropping systems on plant available phosphorus
pools in soil under drougt stress conditions. Master Thesis , Supervisor : Prof. B. Eic h-
ler-Loébermann (UoR)

Schneider, J. (2015): P -Sorption im Boden nach Langzeitapplikation von organ ischen und
mineralischen DlUngern. Master Thesis , Supervisor : Prof. B. Eichler -Lobermann (UoR)

Sievert, K. (2015): Synthese und Charakterisierung von Cyanidoboraten und -
phosphaten. PhD, Superv isor: Prof. A. Schulz  (UoR)

Skeff, W. (2015): Polar Herb icides in the German Baltic Estuaries Analysis, Occurrence
and Effects. PhD, Superv isor: Prof. D . Schulz -Bull (IOW , UoR)

Zacher, A. (2015): Einfluss von Vegetationszusammensetzung und P -DlUngung auf die
mikrobielle Biomasse, Mykorrhizierung und P -Mobilisierung im Oberboden unter Gri n-
land. Master Thesis , Superv isor: Dr. C. Baum (UoR)

3.5 Gradu ate Schoo | of Phosphorus Research

For the Graduate School  of Phosphorus Research a structured training concept (see the

Annex and Fig. 1) was developed. Its target groups are excellent young scientists inte r-
ested in phosphorus research (BSc and MSc students, PhD st udents, and postdocs), as
evidenced by a thesis or a project in phosphorus research. They receive all relevant i n-
formation and are authorized to receive grants, participate in events of the ScienceCa m-
pus Rostock, apply for financial support for internation alization (travel, publications, and
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visiting scientists, including longer stays), and to actively take part in scientific and th e-
matic networks, for example, the German Phosphorus Platform (DPP) and the European

Sustainable Phosph orus Platform (  ESPP).

PhD/Graduiertenschule P-Forschung MSc/BSc
| Intemationalisierung & Networking |

Fig. 1: Graduate concept of the Leibniz ScienceCampus Phosphorus Research Ro stock

The Graduate School Phosphorus Research is the core of the graduate concept of the Sc i-

enceCampus Rostock. Its overall objective is to provide excellent graduate educa tion, to
encourage new and innovative phosphorus research topics, and to foster networking

among partners. Eleven major knowledge and research gaps have accordingly been d e-
fined and 11 doctoral pr  ojects applied for and funded (Table 2). The development of BSc

and MSc projects in co  nnection with these PhD projects is planned.

By April/May 2015, all doctoral students had started their thesis research; in June 2015,

they presented their topics at a Start Workshop. Doctoral students are supervised by a

committe e consisting of scientists from at least two partner organizations of the Sc i-
enceCampus. All mechanisms for quality assurance cited in the application to the Grad u-
ate School are actively implemented. In addition, there is a lively exchange of info r-
mation b etween doctoral students through various events, such as workshops and the

regularly held "Phosphorus Breakfast" (see Section 5). In addition to graduate students

from the Graduate School, those from outside the school but with phosphorus -related r e-
search topics are members of the ScienceCampus Rostock and are thus able to partic i-
pate in its events.

4 Networking

Besides the interactions among its individual scientists and research groups, the Sc i-
enceCampus Rostock is a member of the ESPP and, since March 2 015, also of the DPP.
Prof. P. Leinweber (ScienceCampus Rostock) was elected to the Executive Commi ttee of
the DPP . Also in 2015, the first networking meeting of the coordinators of the Leibniz
ScienceCampi took place.

European Sustainable Phosphorus Plat form (ESPP) 1 Participating in a working meeting
19.10.2015 ( Dr. I. Kramer )

Deutsche Phosphor Plattform (DPP) I Participating in the general meeting of me mbers
(5.3.2015, 29.10.2015 in Berlin) a nd Forum 30.10.2015 in Berlin (Prof. F. Ekardt,
Prof. P. Leinw eber, Dr. |. Kramer, u.a.).

14



o SCIENCE CAMPUS
<m PHOSPHORUS RESEARCH
B rosTock

Network meeting of the coordinators of the Leibniz ScienceCampi, Berlin, 26.11.2015
(Dr. I. Kramer)

5 Events

The ScienceCampus Rostock organized a number of external and internal events. They
are listed below.

5.1 Public eve nts

Colloquium Simone Ro6hling ( Bundesanstalt fir Geowissenschaften und Rohstoffe

/Bundesministerium fir Wirtschaft und Energie y: APhosphat: ein umrverzi

ralischerRo hst of f A, Uo R, 10.2.2015

1. International Symposium of the Leibniz ScienceCampus Phosphorus Research Rostock
(on invitation only), visit and meeting of the Scientific Advisory Council of the Sc i-
enceCampus Rostock, IOW, 2. -3.3.2015

Wor kshop ASustai nabl ei Recydipg offResiddes fromiAgriculture, Bioe n-
ergy Productonand F ood I ndustryo, -RBa3Ralp éogdnised Byshe chair
of Agronomy, UoR, BMBF funded, founding of a network for a EU -project pr oposal)

Colloquium (GdCh)  Prof. M artin Bertau (Institut fir Technische Chemie an der TU Ber -
akademie Freiberg ) AP h o s pehcaytcrl, UoRg 85.6.2015

Colloqui um Per Sjoberg (Uppsala University ): "Analysis of Organic Phosphorus in
Environmental Samples” , IOW, 09.12.2015

Lecture Series P h o s p hiterdiszplinaR e degaagehetsweisk an ein
lebenswichtiges Element A (WS15/1 6) with 13 presentations of members of the
ScienceCampus Rostock and 1 guest lecturer (Dr. Steve Robinson, University of
Reading) (Program in the Annex)

5.2 Internal meetings and workshops

To promote networking and interdisciplinary cooperation within the ScienceCampus Ro s-
tock, various working meetings were held.

Internal meetings and workshops facilitate intensive networking by the sc ientists of the
ScienceCampus. In addition to events for graduate students, an annual ca mpus -
symposium takes place in which all scientists introduce new projects, present their work,

and discuss the results. The Steering Group of the Science Campus meets approximately

every 3 months to discuss overarching issues as well as the strategic direction and d e-
velopment of the Sc  ienceC ampus.

The Steering Committee of the ScienceCampus Rostock met f our times (16.2., 6.5., 1.9.,
and 23.11.2015) during the reporting period, each time at a different partner inst i-
tute. At these meetings, the thematic development of the ScienceCampus and ove r-
arching decisions were deliberated.

In 201 5, several organizational meetings (10.4., 16.7., 18.9., 3.11.2015 ) were held in
preparation for the 8 ™ International Phosphorus Workshop IPW8. The IPW8 , Which
will be organized by the ScienceCampus Rostock , will meet in Rostock on the 12"
16" September , 2016.
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To promote exchanges among PhD students working on phosphorus -related issues within
the ScienceCampus Rostock,t hree iPhosphorus Breakfasto gathering
different partner institutes ( 16.1., 8.5. and 13.11.2015), where updates on phosph o-
rus research were presented.
Two other Graduate School wor kshops were the Start V
School 0, hel d at the Leibniz Institute for Bal tic

and a workshopofth e Gr aduate School PhosphAnabyRessafichebd
the Biologische Station from 7. to 10.10. 2015.

6 Public relations

The ScienceCampus Rostock has been introduced to external research groups, politicians,
government, and the general public. A selection of the related events is provided below.

6.1 Oral presentations (selection )

Bachmann, S.; Eichler -Loébermann, B. (2015): Phosphorus fertilizer value of digestate
from biogas installations. 2. European Sustainable Phosphorus Conference, Berlin,
March 2015

Bathmann, U., "Die Kistenforschung in Deutschland", Forum Marine Forschung, nation al
meeting in Kiel, 15.02.2015

Bathmann, U., "Kustenforschung in Deutschland”, IOW Warneminder Abende,
Warnemunde, 30.07.2015.

Bathmann, U., "European Coastal Sea Research: Future Perspective", international mee t-
ing, Future Coast Europe, Berlin, 05.10.2015

Bathmann, U., "Die Kiustenforschung in Deutschland", Landesvertretung MV, Berlin,
06.10.2015

Bathmann, U., "Die Entwicklung von KDM und die Kistenmeerforschung in Deutschland",
NWMK, national meeting , Kiel, 27.12.2015

Collier, L.; Eichler -Lobermann, B.; Jablonowski, N. (2015): Digested sugar cane wastes
can improve the early growth of Brazilian leguminous trees and soil chemical param e-
ters. Tropentag 2015 in Berlin

Collier, L.; Silva, A.; Barbosa, J.; Arantes, N.; Silva, M.; Zang, J.; Zang, W.;

Jablonowsky, N.; Leandro, W.; Schiich, A.; Eichler - Lobermann, B. (2015): Especie
arbérea do Cerrado brasiliero responde a aplicacoa de digestato dos residues da agr o-
indUstria de cana -de-acuUcar. Encontro Anual das Ciéncias do Solo / EACS 2015, Ca s-
telo Branco

Eichler -Lobermann, B.; Brandt, C.; Stahn, P.; Busch, S.; Prange, T.; Uptmoor, R. (2015):
Mischanbau mit Leguminosen zur effizienten Nutzung von Phosphor und Stickstoff.
Mitt . Gesell. Pflanzenbauwiss 27, 101 1102

Eichler -Lobermann, B.; Brandt, C.; Stahn, P.; Busch, S.; Prange, T.; Uptmoor, R. (2015):
Phosphorus utilization in mixed -cropping -systems. 23rd international CIEC sympos i-
um, Son, Norway
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Ekardt, F. OdlelIElesephhoraus sozial wissenschaftlicher Sich
von Seku ndarphosphaten i St and der Techni k?d, Berlin, 30.10.20

Fundora, O.; Pineda, E.; Lugo, |.; Espinosa, R.; Eichler -Lébermann, B. (2015): Changes
in soil fertility in 25 years of sugar cane monoc ulture in comparison to natural ecosy S-
tems. Tropentag 2015 in Berlin

Granda, K.; Eichler -Lébermann, B.; Alvarado, Y.; Torres, R. (2015): Assessment of E c-
uadorian rhizobium isolates under field conditions. Tropentag 2015 in Berlin, Germ any

Griines, J.: Recy cling of phosphorus from organic waste and residues I status, potentials
and perspectives in Mecklenburg -Western Pomerania, Sardinia_2015, 15th Intern a-
tional Waste Management and Landfill Symposium, 5. -9.10.2015, Forte Village_S.
Margherita di Pula (CA), |  talien

Griines, J: Phosphor -Recycling aus organischen Abféllen und Reststoffen I Stand Pote n-
ziale und Perspektiven in Mecklenburg -Vorpommern, 5. Wissenschaftskongress Abfall -
und Ressourcenwirtschaft, 19. -20.03.2015, Innsbruck, Austria

Lei nweber , &ampldsdrsuecessful P recycling and product applications in agr i-
cul turefi, 2nd Eur op-<€anferei®xe ESP@2 Berdiny3./&3.2P15

Lei nweber, P. ANachhaltige Versorgung debegreRzeh-anzenbe :
der Faktor fur die Biobkonomie ? 0, Tagung des Dachverbands Agrarf ol
nachhaltiger Biookonomie, Phosphor und Pflanzenverfligbarkeit, 20. -21.10.2015

Nausch, G. AN2hrstoffbelastung der Ostseef, 5. Di al

Gustrow, 15.10.2015
Nausch,DiG. AArbnéerher ungf d e rWamnshatsie kegonnen und (wie) kann

man sie stoppen? i, 20. Gew2ssersymposium LUNG, G¢estrow, 20.
Nelles, M.: Recycling of Phosphorus from Organic Waste and Residues I Status, Pote n-

tials and Perspectives in Germany, Internatio nal Conference on Solid Waste 2015 T

Knowledge Transfer for Sustainable Resource Management, 19 -23 May 2015 Hong

Kong.

Nelles, M.: Aspects and Potentials of the Phosphorus Recycling from Organic Waste and
Residues in Germany, 2nd Symposium of Asian Regiona | Branch of International
Waste Working Group, 12.  -15. April 2015 Tongji.

Porto Muniz, M.; Zang, J.W.; da Fonseca -Zang, W.; Schuch, A.; Eichler -Loébermann, B.;
Mozena, W.L. (2015): Soybean growth affected by the application of biodigestates
from sugar cane  vinasse. Tropentag 2015 in Berlin, Germany (presentations online)

Schulz -Voigt, H. (2015): "The Role of Polyphosphate Accumulating Bacteria for the Pho s-
phorus Cycle of the Ocean". Tagung der American Society for Microbiology (ASM), Mai
2015, New Orleans, U SA

Steinbauer, J., Schirmer, M. -L ., Adomei t, S. , Hof f mann, M. , Wer ner
Stobbe -t y pe Co n d e n s"aNoithcAmericag @atal. Soc. Meeting (24 " NAM), 14. i
19.06.2015, Pittsburgh, USA

Vogel, T.; Nelles, M.: Eichler  -Ldbermann, B. (2015): A comprehensive evaluation of
waste water based products from the composition to the P efficiency in the field. 2.
European Sustainable Phosphorus Conference, Berlin, March 2015
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Wacker, U., Loffler, N., Rutz, T., Tutken, T., Conrad, A., Bottcher, M.E., Fie big, J.
ACl umped i sotope t her mo nbearing)apaties: Digestiomn teanraques
andcalibr at i ons. 0 Gol dschmi dt conference, Prag, Tschechi

Wemer, T. AOrganocatalyzed synthesis of,dshsuetaicable €L cal s ut
building Blatkona®i onal Symposium on AThe Sustainab
Environment Protect i onl803.2015,aHo &hi Mishi CityoUnivedsif .of
Technology, Vietnam.

Werner, T. AOne component organocatal yd €@, aa@C€lbtildmeg util i za
bl ocko 5. BMBF Status Conference ATechnol ogtc-es for
tion T Chemical Processes and Use of CO ,, 21. T 22.04.2015, Berlin, Deutschland.

Werner, T. AThe development of ¢ RaulaN adeniSympd¥iuht i g r eac
on Organic Chemistry, 21. T 22.05.2015, Riga, Lettland

Wer ner , T., B¢egttner, H. Acbmponerit erganoratalyst rioe the c® n e n-
version of CO2 with epoxides T Synthesi s, Applicati on- Recyc
Wissenschaftsforum Chemie, 30.08. 1 03.09.2015, Dresden

Wer ner , T. , Schirmer, M. L., Hof f mann, M. ANovel Cca
Wissenschaftsforum Chemie, 30.08. 1 03.09.2015, Dresden

Werner , T. A PohsedsQrdarmocatalgsis and CO  , Val or i zat i eKolioquiung D Ch
9.11.2015, Er nst-Moritz - Arndt - Universitat Greifswald

Zi mmer , D. , Kahl e, P. ., Baum, C. AAuswirkungen sommer
denP-Austrag von Dranfl&achenfi JaAl08.20l5agung DBG, O05.09

Zi mmer , D., Lei nweber, P. APhos jp HPeoblegne eunds lidsuggsss e i m B«
mogl i chkeitenhi auf der Tagung des Ni eders2chsi sche
Landwirtschaft und Verbraucherschutz in Kooperation mit Biogasforum Niedersachsen
und dem 3N Kompetenzzentrum e. V.: ABi ogas und ¢ber
Wask°®nnen Biogasanlagen dazu beitrageni am 04.12.201

Hochschulinformationstag (HIT): ARei se eines Phospho
(Wasserwirtschaft), Prof. Dr. B. Lennartz (Bodenphysik und Ressource nschutz), Prof.
Dr. |. Broer (Agrobiote  chnologie) and Prof. Dr. E. Mohr (Tiergesundheit und Tie r-

schutz). 9.5.2015

Leinweber, P.. DBU -Fachgespr @ch AKreislauff¢hrung & effizie
(12.11.2015): Integration von P (z.B. Recycling, Okolandbau, politisch -rechtliche B e-
gleitung) in die  férdernden Querschnittsthemen.

6.2 Poster s (selection )

Bitschofsky, F. AP dynami c -Zimgst sBeoddi dneenn t GsESRCEN-iende Dar C
European Sustainable Phosphorus Conference, Berlin, 05./06.03.2015

Buttner, H., GroReheilmann, J., Kohrt, C., Kra gl , u. , Wer ner , T. sARecycli
phorous -based Organocatalysts by Nanofiltratiomni, 48. J
tiker, 11. 1 13.03.2015, Weimar

Bittner, H., Tenhumberg, N., Schéaffner, B., Werner, T. ASynt hesis of cyclic ca
from renewable fee d s t o ¢ k sStatuskdnferenz der BMBF Fordermafinahme "Techn o-
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logien fur Nachhaltigkeit und Klimaschutz - Chemische Prozesse und stoffliche Nutzung
von CO ,", 21. T 22.04. 2015, Berlin.

Conrad, A.C., Bdéttcher, M.E., Fiebig, J., Dellwig, O., Grathoff, G., Leipe, T., Schmidt,
B.C., Schmiedinger, I., Wacker, U. (2015): Calibration of C and O isotope fraction ation
during experimental formation of calcium -phosphate (EXCALIBOR project). EGU co n-
ference, Wien, Osterreich, 04/2015

Gar ske, B. , St ubenr au clnstruménts:for SuGainabderPhospharus Ma n-
agement . Forum AEinsatz atewmrn S$Seakundderrp hDesgphni k2?0, [
30.10.2015

Gr i mmer , Cc. , Tenhumber g, N. , Schbaseer cyB8lLic Weankona
48. Jahrestreffen Deutscher Katalytike r,11. 7 13.03.2015, Weimar

Gri mmer, C., Bg¢ttner, H., Tenhumber g, N., Wermner, T.
based cyclic carbonates from epoxidized fatty aci
Chemie 2015, 30.08. i 2.09.2015, Dresden

Jopp, S., Hoffmann, M. , Deshmukh, S. AFirst Enanti osteilercit,i ve (
48. Jahrestreffen Deutscher Katalytiker, 11. 113.03.2015, Weimar

Jopp, S., Werner, T. ficat alytic Appel Reaction for Chl-orinati
Wissenschaftsforum Chemie, 30.08. -02.09. 2015, Dresden

Kramer , 1., Bathmann, U. "Leibniz -WissenschaftsCampus Phosphorforschung Rostock”,
Forum AEinsatz von Sek®nahdphespAatcami k2?1, Berl in,

Kramer | ., Bat hmann U. ALeibniz ScienceCampus Ph@sphorus
2nd European Sustainable Phosphorus Conference, Berlin, 05 /06 .03.2015

Kramer ., Bathmann U.: Leibniz -WissenschaftsCampus Phosphorforschung Rostock,

KDM-Sy mposi um AKyg¢ sli7.64.20162 5 i .

Kramer, | ., Bathmann, U. ALei bniz SarcheRostoekCBhmpus Pho:
wards sustainable phosphorus managementf, BEur omar i n
ture Coast 7 Eur opeii, B e7r10.2015, 5.

Kr 2 mer, ., pra@sentiert d u-WisdenschaftsCagpul ®hosphorfoAlLre i bni z
schung Ro $ Faschirfy trift For schung, Universitat Rostock, 26.11.2015

Lipka, M., Liu, B., Wegwerth, A., Dellwig, O., Winde, V., Al -Raei, A., Schoster, F., and
B°ttcher, M. E. AEl ement transformation fwaterées- and f |

terface of the Baltic iSees Neeting @A3ILD), /@015 Granada,S ¢
Spanien

Li pka, M. , Liu, B. , Wegwert h, A, Del | wi g, o. , Wi nde,
the sediment water interface and transformation rates in surface sediments of the Ba -
tic Seao. I OW S oy Beard Evaluation, 08/@015, Warnemuinde

Li pka, M. , Liu, B. , Wegwert h, A, Del | wi g, o. , Wi nd
transformation rates and fluxes across the sediment -water interface in the Baltic

Sea. 0, 55t h Conference of nc&dAssocation (B@SASSE) GORALS, | Sci e
London, United Kingdom

Li pka, M. , Liu, B. , Wegwert h, A, Del | wi g, o. , Wi nd
transformation rates and fluxes across the sediment -water interface in the Baltic Sea:
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A stable isotope and mode | | i ng a p pJaloestaghng .der Arbeitsgemeinschaft
Stabile Isotope e.V., 09/2015, Heidelberg

Panten, K. und Leinweber, P. "Phosphat aus Knochenkohle: Freisetzung aus Einzelpart i-
keln und Ertragswirksamkeit" Forumsveranstaltung Deutschen Phosphor -Plattfo rm e.V.
(www.deutsche -phosphor - plattform.de/dokumentation -2-forum -dpp/), 30.10.2015

Pfahler, V. APhosphorus use and acquisiti,E8BPC2fficienc
2nd European Sustainable Phosphorus Conference, Berlin, 05./06.03.2015

Pol | e yResp@hses tA various dietary P -1 evel s i n gr, BSPCH-g2npBurgmedn
Sustainable Phosphorus Conference, Berlin, 05./06.03.2015
Schirmer, M. -L . , Wer ner , T. AfBase free cGDCl-Wigserischafthi t t i g r
forum Chemie, 30.08. -02.09.2015, D resden
Steinbauer, J., Buttner, H., Desens, W., Werner, T. AOne - component catalytic system for
the conversionof CO ,wi t h o x i b. Smataskanferenz der BMBF FordermalRnahme
"Techn ologien fur Nachhaltigkeit und Klimaschutz - Chemische Prozesse und stoff  liche

Nutzung von CO ,", 21. 122.04.2015 , Berlin

Vogel , T. ABi o g-aesf fdeicgtess toant epshos phor usESPO2p-p2ndyEut o pl ant
ropean Sustainable Phosphorus Conference, Berlin, 05./06.03.2015

Vogel , T. AWaste water prAncwluts i as Pnf ¢EBRO2KE Relé d A
European Sustainable Phosphorus Conference, Berlin, 05./06.03.2015

Wacker, U., Loffler, N., Rutz, T., Tutken, T., Conrad, A., Schmiedinger, |., Béttcher, M.E.,

Fiebig, J. ACIl umped i sotope tbeagingnap mties: rDygestor car bonz
techniques and calibrationso. GASI R conference, Hei i
Wul f | c., B¢egttner, H. , D ©nree aoraponeniVcatalytivVeystemefar the T . f

conversion of CO , wi t h o x i r4& n Jalrdstreffen Deutscher Katalytiker, 11. T
13.03 .2015, Weimar

6.3 Press

Rat fur nachhaltige Entwicklung: Die Menschheit hat ein P -Problem. Interview with Dr.
Inga Kramer and others, 12.3.2015. www.nachhaltigkeitsrat.de/index.php?id=8899

Phosphorforschung Rostock, request by Tim Schréder (science journal ist) Interview,
21.10.2015 (I. Kramer) i Resul: Tim Schr°oder ADer Stoff, nvon dem
gig sindfi, mare No. 115

Phosphorforschung Rostock, request by Claudia Georgi (freelance science journalist) for
Der Tagesspiegel, Interview 29.09.2015 (I. Krame r

AHel | statt hei Ch, Ch e mi s c teport dd ehe kesearch mfehe working Li c ht
group of M. Hapke, Leibniz  -Journal (2/2015), S. 26/27

6.4 Websites

Leibniz ScienceCampus Phosphorus Research Rostock: www.wissenschaftscampus -
rostock.de  (www.sciencecampus _-rostock.de ; www.p -campus -rostock.de ) A e.g., 14
News articles (2015)
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Leibniz Associatio n/ScienceCampi: www.leibniz -
gemeinschaft.de/forschung/hochschulkooperationen/leibniz -
wissenschaftscampi/rostock/

University of Rostock/l  nterdisciplinary Faculty/Maritime Systems: www.inf.uni -
rostock.de/mts/projekte/projekte -des-departments/wissenschaftscampus -ro stock -
phosphorforschung/

6.5 Input s into Programming Process es

Interview (I. Kréamer): design of the Everglades $10m Grand Challenge Prize to deve lop
cost - effective technologies for the removal and recovery of phosphorus from water
(winning criteria). 11.1 2.2015

Short contribution to the public participation regarding the EC Marine Framework D i-
rective program of measures (l. Kramer).

6.6 Others

B¢egttner, C. Kohrt wund T. Wer ner , J. Gr o C sgherous

based organocatalysts by or gani ¢ sol vent n an-d3. Mérz 20E5tin Vden d-:

mar, Poster award of the 48. Jahrestreffens Deutscher Katalytiker 2015

Kr @ mer , I . RPairptipe @nvitoememt A Reducing phosphorus lo  sses: big returns
on big invest merindEirgpeakS RsIathable Phosphorus Conference, Be r-
lin, 05./06.03.2015

Lange Nacht der Wissenschaften, UoR . Information stand  of the Leibniz ScienceCa mpus
Phosphor us Research Rostock, presented by D. Derlet -Eichler, I. Kramer, 7.5.2015.

7 Structure and committees
7.1 Structure

The ScienceCampus Phosphorus Research Rostock is assigned to the University of Ro S-
tock's Interdisciplinary Faculty (INF), Department of Maritime Systems.

The organisation of the ScienceCampus Phosphorus Research Rostock is as follows: The
Director ship is made up of the Directors of the participating Leibniz Institutes and the

Rector of the University of Rostock. They can be represented by members of their instit u-
tions. Through the Steering Committee representatives of the Leibniz Institutes and

the University of Rostock assume direct leadership of the ScienceCampus. They are re p-
resented by a Spokesperson . Direct coordination is carried out by a staff scientist,
supported by a secretary. An international Scientific Advisory Council oversees the
Scien ceCampus Phosphorus Research and in addition to advising has the task of evalua t-
ing the scientific work of the ScienceCampus. Currently, more than 7 0 scientists and 12

PhD students from 45 Working Groups are  Members (see Partners and Members ) of the
Scienc eCampus Rostock.

The Institute for Baltic Sea Research Warnemtinde acts as beneficiaries and provides the
coordination office.
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International Scientific Advisory Council

Board of Directors p SRR Steering Group

PHOSPHORUS RESEARCH
ROSTOCK

Coordination Office
Members of the 5 Leibniz Institutes and the University

Abb. 1: Structure of the ScienceCampus Rostock

7 .2 Committees

7.2.1 Scientific Advisory Council

Prof. Dr. Emmanuel Frossard , ETH Zirich

Prof. Dr. Ellery D. Ingall  , Georgia Institute of Technology
Prof. Dr. Christian Mdiller , FU Berlin

Prof. Dr. Hisao Ohtake , Osaka University Japan

Prof. Dr. Paul Withers  Prifysgol, Bangor University/UK

7.2.2 Directorship

Prof. Dr. Ulrich Bathmann , IOW

Prof. Dr. Matthias Beller , LIKAT

Prof. Dr. Andreas Graner , IPK

Prof. Dr. Wolfgang Schareck , UoR

Prof. Dr. Manfred Schwerin  , FBN, since August 2015 Prof. Dr. Klaus Wimmers
Prof. Dr. Klaus -Dieter Weltmann , INP

7.2.3 Spokesperson
Prof. Dr. U Irich Bathman n, IOW

7.2.4 Steering committee

Prof. Dr. Ulrich Bathmann , IOW

Dr. Volker Briuser , INP

Dr. Klaus Dehmer , IPK

Prof. Dr. Marko Hapke , LIKAT

Prof. Dr. Ulf Karsten , UoR

Dr. Inga Kramer

Prof. Dr. Udo Kragl , UoR

Prof. Dr. Peter Leinweber , UoR (spokesperson UoR )
Prof. Dr. Detlef Schulz  -Bull, IOW

Prof. Dr. Klaus Wimmers , FBN

Representatives:
PD Dr. Tom Goldammer , FBN
Dr. Stephan Reuter , INP
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Prof. Dr. Axel Schulz , UoR/LIKAT
Prof. Dr. Marko Hapke , LIKAT
Evelin Willner , IPK

7 .2.5 Coordination office

(Work and tasks 2015: see Annex )
Dr. Inga Kramer
Daniela Derlet -Eichler (Se cretariat)

7.2.6 Members

Leibniz Institute for Catalysis (LIKAT) at the University of Rostock
Prof. Dr. Matthias Be ller Applied Homogeneous Catalysis

Hendrik Buttner Organocatalysis

Prof. Dr. Armin Borner Asymmetric Catalysis

Dr. Marko Hapke Cycloadditions and Transition Metal Catalysis
Dr. Dirk Michalik Analytical Service

Prof. Dr. Uwe Rosen thal Coordination Chemistry and Catalysis

Dr. Thomas Werner Organocatalysis

Leibniz Institute for Farm Animal Biology (FBN), Dummerstorf

PD Dr. Tom Goldammer Genome Biology
Dr. Michael Oster Genome Biology
Franziska Just Genome Biology
Prof. Dr. Manfred Schwerin Director

Prof. Dr. Klaus Wimmers Genome Biology

Leibniz Institute for Baltic Sea Research Warnemtinde (IOW)
Directorate

Prof. Dr. Ulrich Bat hmann  Director

Dr. Inga Kramer Coordination Offic e
Department Biological Oceanography

PD Dr. Matthias Labrenz Environmental Microbiology

Dr. Monika Nausch Microbial Processes and Phosphorus Cycle
PD Dr. Gerald Schernewski Coastal & Marine Management

Prof. Dr. Heide Sch ulz-Vogt Microbial Ecophysiology

Juliane Unger Microbial Processes and Phosphorus Cycle
Dr. Angela Vogts NanoSIMS Lab

PD Dr. Maren Vol Marine Nitrogen Cycle

Department Marine Geoloqgy

Prof. Dr. Helge Arz Paleoceanography - Sedimentology

Geochemistry and Stable Isotope

Prof. Dr. Michael Bét  tcher . .
Biogeochemistry

Dr. Olaf Dellwig Geochemistry and Stable Isotope
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Biogeochemistry
Dr. Thomas Leipe Microanalysis
. Geochemistry and Stable Isotope
Marko Lipk a

Biogeochemistry
Department Marine Chemistry

Dr. Marion Abr aham Organic Contaminants

Dr. Gunther Nausch General Marine Chemistry
Constantin Rec knagel Organic Contaminants
Prof. Dr. Gregor Rehder Trace Gases

Dr. Oliver Schm ale Trace Gases

Prof. Dr. Detlef Schulz  -Bull Marine Chemistry
Department Physical Oceanography and Instrumentation

Prof. Dr. Hans Burchard Coastal ocean pro cess modelling
Dr. Anja Eggert Regional Oceanography

Dr. René Frie dland Baltic Sea system dynamics

Dr. Thomas Neumann Baltic Sea system dynamics

Dr. Hagen Radtke Baltic Sea system dynamics

Dr. Martin S chmidt Regional Oceanography

Leibniz Institute for Plant Genetics and Crop Plant Research (IPK), Satellite Co

lections North, Grof LUsewitz

Dr. Klaus Dehmer Genebank, Satellite Collections North
Prof. Dr. Andreas Graner Director
Evelin Willner Genebank, Satellite Collections North

Leibniz Institute for Plasma Research and Technology (INP), Greifswald

Dr. Volker Briiser Catalytic Materials

Dr. Stephan Reuter Plasma Medicine/Decontamination
Prof. Dr. Klaus -Dieter Director

Weltmann

University of Rostock
Faculty of Agricultural and Environmental Sciences

PD Dr. Christel Baum Soil Science
Dr. Adrian Bischoff -Lang Aquaculture and Sea -Ranching

Dr. Uwe Buczko Landscape E cology and Site Evaluation

. Agricultural Technology and Process
Dr. Jorg Burgstaler

Engineering
Dr. Kirsten Bising Nutrient Physiology and Animal Nutrition
Dr. Friederike de Mol Crop Health
PD Dr. Bettina Eichl er- Agronomy

Lébermann

24

Cluster 1, Q

Cluster 1, Q

Cluster I, Q
Cluster I, Q
Cluster I, Q
Cluster 1, Q
Cluster I, Q
Cluster I, Q

Cluster |
Cluster |
Cluster |
Cluster |
Cluster |
Cluster |

Cluster Il

Cluster Il

Cluster Il
Cluster Il

Cluster Il
Cluster I, 11

Cluster |
Cluster Il

Cluster Il

Cluster Il

Cluster Il



o SCIENCE CAMPUS
< PHOSPHORUS RESEARCH
B rosTock
Prof. Dr. Barbel Ger owitt

Jennifer Griines
Dr. Petra Kahle
Prof. Dr. Norbert Kan  s-

wo hl

Svenja Karstens

Dipl. Agr. -Ing. Ulrich
Knaus

Prof. Dr. Peter Lei nweber

Prof. Dr. Bernd Len nartz

Barbara Mahnke

Dr. Gert Morscheck
Dr. Jurgen Muller
Franziska Muther
Prof. Dr. Michael Ne lles
Prof. Dr. Harry Palm

Prof. Dr. Jens Tranc kner
Prof. Dr. Ralf Uptmoor

Telse Vogel

Dr. Denny Wiedow

Prof. Dr. Nicole Wr
Monnig

age-

Dr. Dana Zimmer

Faculty of Law
Prof. Felix Ekardt

Crop Health
Waste Management and Material Flow

Soil Physics and Environmental Resources
Conservation

Agricultural Technology and Process
Engineering
Landscape Ecology and Site Evaluation

Aquaculture and Sea -Ranching

Soil Science

Soil Physics and Environmental Resources
Conservation

Grassland and Fodder Sciences

Waste Management and Material Flow

Landscape Ecology and Si  te Evaluation

Water Resources Management

Waste Management and Material Flow

Aquaculture and Sea -Ranching

Water Resourc es Management

Agronomy

Agronomy

Agricultural Technology and Process
Engineering
Grassland and Fodder Sciences

Soil Science

Research Unit Sustainability and Climate Policy

Faculty of Mathematics and Natural Sciences

Maximilian Ber thold

Franziska Bitschofsky

PD Dr. Stefan Forster

Prof. Ulf Karsten

Prof. Udo Kragl

Prof. Oliver Kiihn

Dr. Arne Schoor

Institute for Biological Sciences,
Applied Ecology & Phyco logy

Institute for Biological Sciences,
Marine Biology

Institute for Biological Sciences,
Marine Biology

Institute for Biological Sciences,
Applied Ecology & Phycology

Institute for Chemistry, Analytical & Tec hnical
Chemistry; Technical Chemistry

Institute of Physics, Molecular Quantum
Dynamics

Institute for Biological Sciences, Ecology
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Prof. Dr. Axel Schulz Institute for Chemistry, Anorganic Chemistry Cluster 1l

Institute for Biological Sciences, Applied Ecology

PD Dr. Rhena Schumann & Phycology, Biological Station Zingst

Cluster I, Q

Institute fo r Chemistry, Analytical & Tec  hnical

Dr. Martin Sklorz Chemistry; Analytical Chemistry Cluster lil

Institute for Chemistry, Analytical & Technical

Prof. Ralf Zi mmermann Chemistry; Analytical Chemistry Q
Rostock University Medical Center
Prof. Brigitte Vol Imar Institute for  Experimental Surgery, University Cluster i

Medicine Rostock

8 Funding

In 2015, the ScienceCampus Rostock was funded by the Ministry of Agriculture, Env i-
ronment, and Consumer Protection Mecklenburg -Vorpommern and by the Leibniz Assoc i-
ation. Substantial contributions also came from the participating Leibniz Institutes and

the University of Rostock. External funding by third parties for phosphorus research at

the ScienceCampus Rostock was obtained as well (see T able 1).

Funds from the Ministry of Agricultu re, Environment, and Consumer Protection Meckle n-

burg-Vor pommern (085,000 in 2015) were mainly @#sed to
fice of the ScienceCampus Rostock. Since 2014, the Coordination Office, located at the

IOW, has consisted of two employees: a scientist and a se cretary.

The initial fundingfr om t he Lei bni z As s oc emddiinauy 201% arsl 0 , wad 0 )

mainly used to establish the structures of the ScienceCampus und to finance five inte r-

disciplinary projects, which were supervised by scientists from at least two partner inst i-

tutions of the  ScienceCampus. The project proposal from 2014, for the funding of a gra d-

uate school, was approved by the Leibniz Association. Thus, the ScienceCampus Rostock

was awarded a total of 01.2 million over a pe-+iod of
tiatives t o be funded are 11 interdisciplinary PhD pr ojects.
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Leibniz ScienceCampus Phosphorus Research Rostock

Graduate Concept including the Graduate School of
Phosphorus Research

1 Graduate concept

The graduate concept of the ScienceCampus Rostock is directed to an excellent, stru c-
tured graduate education of young researchers in the field of phosphorus research along

with an extending internationalization. It integrates Bachelor -, Master - and Doctoral
stu dies and the scient ific work of postdocs. In addition to the individual (BSc, MSc) and

bilateral (PhD) tutoring by the workgroup leaders and scientists responsible for the pr o-
jects, a thematic programme is offered (see 3

Graduate School (PGS) with doctoral students forms the core of the concept (see 2.1). In

addition, other thematically related doctoral students can be associated to the PGS and

thereby use the offered programme, which is also in large parts open to thematically r e-
lated MSc- and BSc -students and postdocs.

Postdocs PhD / Phosphorus Graduate School MSc/BSc

Themati training/Study programme
Soft skils incl knowledae transfer

Figure 1: Graduate concept of the Leibniz ScienceCampus Phosphorus Research Rostock

2 Members

Members are participants within the graduate concept programme of the ScienceCampus
Rostock and include doctoral stud ents of the Phosphorus Graduate School (PGS) and
other thematically related BSc, MSc and doctoral students and postdocs.

2.1 Phosphorus Graduate School (PGS)/doctoral students

The core of the graduate concept of the ScienceCampus Rostock forms a thematic grad u-
ate school . This Phosphorus Graduate School (PGS) has the overall aim of an excellent
graduate education with new and innovative phosphorus themes. Each doctoral student

will contribute and participate in the structured graduate education. The PGS will provide
opportunities of interdisciplinary exchange and training as well as courses promoting soft

skills. With an excellent research  -intensive environment, this target group -oriented pr o-
gramme offers its doctoral students optimal conditions for a doctora te and a tailor -made
preparation on time after graduation, both academic and non -academic careers.

Key aspects are
1 Acquisition and improvement of skills for research and interdisciplinary work

1 Deepening of methodological skills
9 Acquisition of key skills'co  mpetences for further career development
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The programme emphasizes particularly approaches to promote interdisciplinarity. These
approaches are based on the teaching of social and communication skills. The curriculum

of an increasing level of self ~ -serving o rganization, joint participation in a summer school,
interdisciplinary seminars and workshops and the prevention of scientific misconduct
support that goal.

2.1.1 The thesis

All doctoral students will be supported by pairs of supervisors from at least two partner
institutions of the ScienceCampus Rostock (e.g. IOW and University of Rostock). The

doctoral students are enrolled at the Faculty of Mathematics and Natural Sciences, the

Faculty of Agricultural and Environmental Sciences or the Faculty of Law of the University
of Rostock. The PhD -theses must meet the formal requirements by the PhD regulations

of the respective faculties involved. The enrolment gives the students the opportunity to

participate in courses offered by the Graduate Academy of the Unive rsity of Rostock (see
4.1).

For all doctoral students of the PGS the general scheme of work units s listed in figure 2.
All these steps will be done jointly by the doctoral students and their supervisors. In a d-
dition, the doctoral students are supposed t o discuss their PhD thesis with the superv i-
sors (committee) at least three times per year and additionally have a career talk at least

in the 2 "™ year. A supervisor and doctoral student agreement following the recommend a-
tions of the DFG shall be signed in the first months of work
(www.graduiertenakademie.uni -rostock.de/fileadmin/UniHome/Forschung/Reinheckel/
Dokumente/Empfehlungen_der_DFG.pdf and www.graduiertenakademie.uni -rostock.de/
fileadmin/Graduiertenakademie/MBV.pdf). This agreement contains rights a nd obligations
on both sides. In addition, subject and work programme are recorded. Later modific a-
tions are not excluded, but should be mentioned in the agreement (update).

» Specifying knowledge gaps in the research field

s Shaping the working hypotheses

s Working plan and experimental design in discussion with the thesis
committee including state-of-the art methodology

s Establishment of a time-frame, including the schedule for investigations,
publications planned and expected finalizations of the doctoral theses

s Report on working progress

e Presentation and publication of the results on the international arena

E
M
V
V

Figure 2: General scheme of work units for the PhD theses

2.1.2 Addition al skills

Besides the individual scientific work on the thesis, the doctoral students of the PGS are

expected to (list of issues including ECTS can be found in the intranet of the website of

the ScienceCampus Rostock)
1 complete at least 2 thematic workshops
9 attend the annual group seminars !
i attend 80% of the symposia, colloquia and lecture series of the ScienceCampus

Rostock *

1
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9 participate (and present) in the department and laboratory meetings and seminars

as well as the inStituteds colloquia
I complete atle ast 2 soft skill courses 2
9 participate in at least 1 public relation -issues ®

9 tutor at least 1 BSc or MSc thesis
(*see3; ?seed.l; °seed.?)

The main part of requirements shall be completed in the first and second year. In the
third year, a minimized cou rse load gives students the opportunity to concentrate upon

their research topic and to write their thesis. This enables the students to conduct r e-
search at the most advanced level. In addition to the curriculum trai ning, students will
contribute to scient ific excellence by presenting results at national and international
workshops and conferences and by publishing their data in intern ational journals. Each
doctoral student should have atthe end of the PhD period published or submitted man u-
scripts of their results in international peer -reviewed journals . The guidelines of the Lei  b-
niz Association concerning open access publication have to be followed and the Sc i-
enceCampus Rostock mentioned in the acknow ledgments.

Presentation
at Co n-
ferences

sStartworkshop eInternational P-
P boot camp Workshop (IPW8)

el ecture series "P- eMethods- eTechnology
Research" workshop transfer workshop

eColloquia eGroup seminar *Colloguia &
eSummer school Symposia :
eCareer planning *Group seminar

eColloquia

eColloquia

eDisputations

Figure 3: Curriculum of the Phosphorus Graduate School
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