Anthropogenic phosphorus input

1. Why phosphorus became toxic ?

An ever increasing amount of phosphorus in ocean.
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Anthropogenic phosphorus input
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Social consequences :

e Crystalization of social tensions

o Agricultural world, local elected officials and environemental protection associations

o Different environement conceptions of public action, social responsability and scientigic
knowledge

2. Why is it important ?

According to you, is this phenomenon reallyimportant ?
A. | guess, otherwise this course wouldn't exist
B. Itis important but there are bigger issues

C. Notimportant, it is nothing in front of other issues

Phasphorus
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Anthropogenic phosphorus input

(Steffen, 2015)

Deean Deaxygenation:

Diivers and Condeguences
+ Past « Present - Future

FEREMCE KIEL
BN

5FB 754

3 =T September 2018

-

Kiel Declaration on Ocean Deoxygenation

Pariiga s ol the intsfnatenal confanance
“Cesan Decocppanation: Drivers and Conseguences = Past = Prasent = Futue®,
3= 7 Saptamber OB in K, Gommang afganised by
il Codlabarative Resaanch Camir 5P 754 and Global Ocean Daygen Network |GO;ME = IDC- LIKESOD)

The ocean is losing its breath

Choygen in ihe aceas supporis ihe largesi ecoeysiems on the plareed. I e
alarrring fhan the oosan B Lol g oygen, ermed soean dearygenaon,
primarily due in glehal warming by greenhause goe emissans, aad
poluriom by rearrienls and organie wisbes parteukarky B ctactal wialers
We call om all nabiores, secieisl aciors, soienisin and the Urated Natmne i

I&) Raki ghabal hrough lewl,
regienal and gobal effors. incduding nrerd isciplinary ressarch,

maurratree culreach, sad aceen sdocation.

sabuel urpasad i

b Talse iremediane ard dechdve actlos o Bmi polladon and in
Fortrular sarrsaie mETEns inprst in the soeam

e} Limil global wisming by declshe dimale change miligatisn
artons.

Eath the Faris Agreemeni addressing Climae Thange andd the Uniied
Matpind' 80 Agenda Mor S eilaisalde Dl il d ¢ossErvatisn
and sestsinalde we of the ocean, seas ard marise resqurces In order
ue saleguard ooein e | and thair careenl and ftune sockal

bemefios, Thess are sevaraly chreatened by scean dergyperation

Conference Chair, Executive Board & Corveners

Pral. Andreas Oschlles, GEDMAR & Eiz] Univyerary, Bel, Germarny
Pral. Erie Achigrbeng. CEOMAR & Kiel Dalverary, Blol, Carmany
Crr. Fainicia dyom, Marine Instsbaie of Feru, 1Lima, Feru

Pral. Hermeann Bange. GEGMAR. Klel. Germany

v, Deniee Areitbarg, Smithsenian Enviranmencal Risearch Conree,
Esgrmnter, MDD 1754

G Laura Eristoew, Undversicy of Southern Denomark. Odense, Demnmark
e, Xarwier Capat, CNES. Pars Franci

Pral. Minkan Dai, Kiamen University, Xismen, China

Pral. Anja Ergel GEMMAR & Kiel University, Kl Germany

Pral. Eatia Ferreel. Dadhousie Urndversing Halifax, Canads

Pral. Mariin Frank, GIOSMAR & Eiel Univeraite Kial, Gecrmany

[, ‘¥eroninue Carcan. LEGDE CHES. Toelome, Franoe

Fral. Marilaure Grégoire, Dmlversiny of Lidge. Lidge. Belglum

D, Helini Hais, GROSAR, Kl Gerrarnm

3. Current phosphorus dependency

Rapid food demand to rapid population growth

Rectification of phosphorus deficiency of soils

Saving people from starvation

« 90% of global demand for phosphorus is for food production, currently around 148 million tonnes of
phosphate rock per year (Smil, 2000a, Smil, 2000b, Gunther, 2005) »

(Cordwell, 2009)
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Phosphorus peak

Peak Phosphorus scenarios
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4. Prospective of phosphorus demand

Cordell et al, 2009; 2011

« Following more than half a century of generous application of inorganic high-grade phosphorus and
nitrogen fertilizers, agricultural soils in Europe and North America are now said to have surpassed

‘critical’ phosphorus levels »

« Consequently, demand for phosphorus in these regions has stabilized or is decreasing. »

« However in developing and emerging economies the situation is different. Global demand for
phosphorus is forecast to increase by around by 3-4% annually until 2010/11 »

=> high demand and an approaching peak...

5. Anew war on phosphorus ?

Distribution of world phosphate rock reserves

Moroceo
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Anthropogenic phosphorus input

(Wikipedia, s.d.)

6. How can we ensure the safety of phosphate supplies?

Phosphorus security goals might therefore include:

1. "Increase number of people fed per tonne phosphorus input, or, reduce total phosphorus
demand while maintaining food/agricultural output;

2. Reduce dependence on phosphorus imports (to reduce vulnerability to geopolitical dynamics
and thereby increasing long-term access to phosphorus);

3. Ensure healthy soils (no phosphorus-deficiency, no phosphorus accumulation, balanced
nutrition and presence of organic matter);

4. Ensure farmers needs are met (e.g., maintaining or increasing productivity; ensuring access to
phosphorus fertilisers);

5. Reduce losses and wastage where avoidable;

6. Reduce eutrophication and pollution by preventing phosphorus from the food system from
entering waterways."

e 4/5 phosphorus mined for food production never actually reaches the food on our forks
e Existence of a whole toolbox of phosphorus recycling and efficiency

e Low tech and high tech phosphorus recovery in the sanitation sector to changing diets
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7. Sustainable management of phosphorus

Possible solutions for the management of phosphate nutrition of tropical crops in the context of
ecological intensification :

1. Making better use of the diversity of the plant world and genetic resources

2. Greater use of species assemblages in time and space

14 ET-lios



Anthropogenic phosphorus input

3. Make more efficient use of mineral and organic inputs

4. Assessing the potential of microbial inoculants and bio-effectors

5. Maintain and promote the activity of the soil's macrofauna
earthworms = ver de terre

(Hinsinger, 2015)
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