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1. Case Study Brochures

A case study leaflet was developed for each of the case studies. The leaflets present information on what each case
study is doing to contribute to the overall aims of Circular Agronomics and gives a brief introduction to the project. The
aim of these leaflets is for each case study to have printed material it can distribute during workshops with farmers,
visits, lectures and other dissemination activities. The target stakeholder groups are academics, local policy makers,
students, farmers and industry. For this reason, the leaflets were developed in both English and the local language (in
Catalonia the leaflet was developed in English + Catalan and Spanish).
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1.1. Catalonia, Spain
English

1.1.1.
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L Vila-sana (Segria) / Suchs
(Pla d"Urgell)
2. Baix Emporda

3. Osena

DESCRIPTION

+ Typical Mediterranean biogeographic regicn
® + Many hours of sunshine, free of clouds
+ Water scarcity due to low rainfall

Mild winters and warm summers

CHARACTERISTICS

+ High farming intensity of the overall agricultural land

+ Highly oriented towards livestock production (65-80% of the
total farming activity)

+ Livestock is concentrated in specific areas, resulting in high
nitrate levels in groundwater, surplus of nutrients in the soil
and risk of emissions to the atmosphere

CHALLENGES

+ High competition for water among various users
+  Soil conservation with low organic carbon content

SELECTED PRACTICES
+ Pig manure valorisation, bicenergy and crganic fertiliser

production

. Mixed farming system with ruminants (precision fesding
tools) and production of fodder crops

+ Long-term organi jon trial of changes
in soil organic carben and phospt ionin sails)

alonis. Tefold-_-12.2019_Pimal ENsodd 1

Case study leader:

A

Depuracit | Enginyeria

PORGA PORCS SL de I'Algua, slu.

Collaborators

)

A ECOBIOGAS

Fundacio MAS BA
—_—

Contact

Programme coordinator:
IRTA - Institute of A

Circular
Agronomics

Circular solutions for carbon and nutrient management

Case study
Catalonia, Spain

Case study
Catalonia, Spain

Fertiliser production
(Vila-sana)

Pig manure valorisation through fertiliser
production

Enhancement of a full-scale pig manure treatment facility
(anaerobic co-digestion of pig manure, efficient solid-liquid
separation) through innovative processes:

v Sclar drying for concentrated fraction of digestates

v Stripping (N y) for of

“Rotary mixer

**Blagas plant

*Solar dryer (EMA) Area
s (PORGAPORCS)

of the solar dryer:
660 m2/u (2u)

a

. Animal husbandery
Crop production

Industry

Solid organic fertifiser 2
3 Organioc wastes

Liquid fertiliser (ammonia
sulphate)

Fertiliser production
Acidification

Solar drying'
Ammonia stripping

Parameter
et weigne  Rowdigestate Dried digestate
kK Dry matter 782 8890
Raw digestate
TotalN 051 693
Total P 250 2z7

Dried digestate

| comcrgonomis Cam T30 it -0 2

Organic fertiliser production and
reduction of GHG - NH, emissions

Solar drying technology and Precision
Feeding (dairy farm)

Agronomic assessment
(Suchs and Osona)

Fleld scale

Fertilisation
L with raw

Rotation 1 & digestate
Wheat e
Barley [ Control

it mineral
el fertilisation
Rotation 2
Canola Fertilisation
Pea with dried
Wheat digestate

Phytotoxicity essay

indexand
measurement.

Grawth test (pots)
Growth test
Combination of
fertilisers and peatas
*  osubstrate forlettuce
plants growth

Phytataxicity test

Comparison of fertllisation
strategles (gpplication methods, timing
and dosoge) of fodder crops production with
dairyfarm manures.

Fertlisation with CF Fertilisation with
and PFmanures  composted CF-manure

Agronomics

Long-term fertilisation trials
(Baix Emporda)
Long-term organic fertilisation trials

Long-term avaikable fertiisation trials on arable crops, using
different organic products (manure, slurry, slurry fractions)

v Evakiotion of Cueq B I e
the different crganic products used;

v Evaluation of nutrients, namely P. accumnulation in the sail profile
el tha i 1 e o

qUCRKY.

General views of fertilsation fiekls

Precision feeding - Dairy farm

(Monells)

Ruminant production and fodder crops
production

v Evaluation of the impact of different bedding materials on
GHG - NH, emissions.

v Assessment of the impact of precision feeding versus
conventional feeding, comparing:

« Dairy production indexes:

+ GHG - NH, emissions inside the farm & during fertilisation;

Manure characteristics.

Distribution of Feed N intake (100%):

i ‘ Body N losses 5%;

Dairy cow eating in

management through
crop rotations

and intercropping
systemns are assessed
as astrategyfor
improving sail nutrients
management.

Fertilisation with
mineral fertiliser

Storoge on farm

®

Urine N output 15-45%;
Faecal N output 25-40%.
(<2]
2 pens with 1S cows each

Coenventicnal TMR for Precision TMR for 25 kg

Mik N output 15-40%;
c g Precision Feeding
(C0)

the precksion feeding
systemn

30 kg milk cow milk cow
S Extra feeds during £
miking
Storage of cow manure

TMR - mix of concentrate feeds at the dairy farm

101272019 131344 I
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1.1.2.  Spanish

Lider del caso de
estudio

3| SORTN e W’ Circular

> ”giq‘:; o A Agronomics
? & %"’/ 4 BEMA ‘S

,“3{'{&*}\’ i St )

& Coloboradoress Soluciones circulares para el manejo de carbono y nutrientes

L Vila-sana (Segria) / Suchs (a” Caso de estudio
o e Fundacié MAS BADIA ECOBIOGAS. = -
Sy I Cataluna ; Es pCI na

DESCRIPCION

Regién biogsogréfica tipicamente mediterrdnea

Contacto

Inviernos templados y veranos calidos
@ + Muchas horas de sol, libre de nubes Coordinador del programa :
Escasez de agua debido a poca llwia = st

CARACTERISTICAS imentarias

Alta intensidad granjera en toda la tierra agricola Marimon
Altamnente orientada a la produccién animal (B5-80% de k
actividad total agricola)
La ganaderia estd concentrada en dreas especificas,
causando niveles altos de nitrato en aguas subterraneas,
exceso de nutrientes en el suelo y riesgo de emisiones a ku
atmasfera

RETOS
Competicién alta por el agua entre varios usos
Conservocién del suelo con contenido de carbono bajo

PRACTICAS SELECCIONADAS

+ Valorizacién de purin porcino, bioenergia y produccion de
fertiizante orgdnico
Sistema  mixto de produccidn  animal  rumiantes
(herramientas de dli ion de precision) y produccié

Ensayos de fertilizacién a largo término (evaluacion de los
cambios del nivel de carbono organico y fésforo acumulado
en suelos)

l Ctreular Agronomics.Catalonia Tefold._-12-2015_Fimal SPANISH.indd 1

Produccién de fertilizantes organicos y
reduccion de emisiones GHG - NH,

CQ tO | u ﬁ (@] ¥ ES pO h (@] Tecnologla de secado solar y alimentacion

animal de precisién (granja lechera)

Caso de estudio

Agronomics

Produccion de fertilizante Evaluacion agronémica Ensayos de fertilizacion

(Vila-sana) (Suchs y Osona) a largo plazo (saixemporaa)

Valorizaclén de purin porcino medlante la 1 Ensayo en b ferthzorir yos de fertill; org alargo plazo
pr de fertill: campo o Ensayos a krgo plazo disponibles en cultivos herbaceos, usando
Mejora de una instalacion de tratamiento de purin porcino a Retacin i fous diferentas peod e os s o e e aaare xi
escala real (co-digestion anaerobia de purin porcino, separacion p ¥ Evaluacién del secuestro de C en el sueb tros varies afos
eficiente sélido-liquido) mediante los procesos innovadores : Trigo Control con vinculade a los diferentes productos organices usados;
¥ Secado solar de la fraccién concentrada de digeridos et fertiimcn v Evaluacion de nutrientes, principaimente P, acumulacion en

e % = o Triticale mineral el perfil del suelo y los efectos sobre las carocteristicas de la
¥ Stripping (recuperacion de N) de los centrados (froccion it Aseouls

i igeri Rotacién 2 &

clarificada de digeridos) Fertilzacion
*mezclador rotatorio Cancla con
. - Guisante ﬂ%:'m
| Trigo

Ensayo de fitotoxicldad
Indice de germinacién y medida del

*secadero sokar (EMA). planta de blogd: desorrolo e larot: Ensayode

» — aecimiento (Hestos) P - -
DeehatiopurEtiar T roenioks;  (FORGARORC Ensayo de { Alimentacion lc‘le precision
crecimlento - Gl’ﬂﬂjﬂ IQC era (Monells)

‘Combinocion de fertizantes

_ ﬁ H y turba como sustrato para Prod 6 Ir y de forraje
o anl o & creciyiento diejow plontoe: v Evaluoxién del impacto de materiales de cama diferentes en
Produccién de cultivs Predalén anleal e M de lechuga. las emisiones de GHG - NH,
) R Residuos ; ¥ Evaluocién del impacto de la alimentacion de precision versus
Eir::::z:::: ﬁrgﬂ;\l:{o:ﬁl:f: ndustriales Comparacién de las i = . 1 la alimentocion aon\‘lencmnaL comparando :
oy organicos de fertlll Indices de produccién lechera;
- o9 pai 3 e X
=% == Planta de bi. (métodos de aplicacion, tiempo y dosis) + Emisiones GEl - NH, dentro de ka granja y durante la fertilizacion;
Produccién de fertilizante s de la produccion de cultivos forrajeros Caracteristicas del estiércol. oL

Acidificacién con estiércol de granjas lecheras.
Secado solar®
Stripping de amonio

Distribucién del N dela ingesta (100%):
Pérdidas de N en cuerpo S%;
Nenla leche producida 15-40%
Nenla orina 15-45%;
Salida fecal de N 25-40%. Vaca lechera comiendo
en el sistema de
Alimentacion Alimentacion de almentocion de
convencional (CF) precisién (PF) 3 prechen

Fertilizacién con Fertilizacion con el
estiércol CFy PP estiéreol CF compostada

El manejo del
fésforo a través de

Parametro
% peso himedo

¥ Materia seca 782 8890 la rotacion de cultivos 2 corrales con 15 vacas cada uno
Digerkdo fresco y bos sisternas de P ™R
Rk P P P
( | Ntotal o0s1 599 Futtivog inercalados vacas de 30 kg-Leche  vacas de 25 kg-Leche
‘ se evalGan como
' s dio pot c = =
Ptotal 2s0 227 j ’ odidonales durante el ordeno Almacendiiento da.
Fertizaciéncon  Almacenamientoen  Meiorar @l manejo de estiércolvacuno en ko
Digerido seco fertiizante mineral grarja los nutrientes del suek. TMR - mezcla de allimentos concentrados granjalechera
[ 1 1
| Totfold._12-2019_Fimal. 2 @ 10120015 165005 I
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1.1.3. Catalan

Socis participants

Lider del cas d’estudl : IRTA

e e ‘ Circular
Agronomics

A, BdA o ¥
epuracié | Enginyeria e “
PORGA PORCS 81 ¢- ‘Algua, slu.

Col-laboradors Solucions circulars per a la gestié de carboni i nutrients

L Vila-sana (Segria) / Suchs (:’ Cas de estudi

(Pla d Urgel) Fundacié MAS BADIA ECOBIOGAS
2. Baix Emporda

-y . Catalunya, Espanya

DESCRIPCIO
Regié biogeografica tipicament mediterrania Contacte
® + Hiverns temperats i estius calids
Moltes hores de sol, lliure de nivols Coordinador del programa
Escassetat d'aigua a causa de poca pluja ATA tits ) en Tecnologlas

CARACTERISTIQUES

+ Alta intensitat grangera en tota la terra agricola
Altament orientada a la produccié animal (B5-80% de
I'activitat total agricola)

+ La ramaderia estd concentrada en arees especifiques,
causant nivells alts de nitrat en aigles subterranies, excés
de nutrients en el sél i risc d'emissions a l'atmosfera

REPTES

Competicié alta per |'aigua entre diversos usos
Conservoxié del sol amb contingut de carboni baix

PRACTIQUES SELECCIONADES

Valoritzacié de puri porci, bioenergia i produccid de

fertilitzant organic

+ Sistema mixt de produccid onimal remugants (eines
6 de precisid) i produccié de farratge

Assajos de fertilitzacis a llarg terme (avaluacid dels carwis

del nivell de carboni organic i fosfor acumulat en sals)

[ CircularAgronomics Catalonis Tetfold._-12-2015_Final. CATALAN.ndd. 1 @ 10122015 16:46:44.

. . Producci6 de fertilitzants organics i
Cas d’estudi 2 reducci6 d'emissions GHG - NH, 4

CO ta | ] ny(] 5 ES po hyQ 2 Tecnologia d'assecat solar i alimentacio

animal de precisio (granja lletera)

Agronomics

Produccié de fertilitzant Avaluacié agronomica Assajos de fertilitzacié a
(Vila-sana) (Suchs | Osona) liarg termini (saix Emporda)

Valoritzaclé de purl porci mitjancant la Assalg en | Ferimtzoch Assajos de fertilitzaclé organica a llarg terminl
produccié de fertllitzants camp ok Assajos a llarg termini disponibles en cultius herbacis, usant
Millora d'una installacié de tractament de puri porci a escala real Rotacis 1 Sigestat difersnts p rganics (fern, puri, del puri).
(co-digestid anaerobia de puri par\:l separuclo eficient solid- v Avcluclcno del segrest de C en el ol després de diversos anys
liquid) mitjangant els pr Blat ot vinculat als diferents productes organics usats;
A e e o e digerits Encebada by v Avaluacié de nutrients, principalment P, acumulacié en el perfil
, Triticale it del sal i els efectes sobre les caracteristiques de la qualitat del

v Stripping (recuperacié de N) dels centruts (fmcm aclarida de .

digerits) Rotacié 2 Fertiitzocia

*mesclador rotatart Canola § omb

- Guissante i
| Blat

Assalg de fitotoxicitat
[ndex de germinacié i mesura del
desenvolupament de larrel.

“assecador solor (EMA).  * planta de blogds
Area de lossecador sokar:  (PORGAPORCS)
Dissenyat per EMA 660 m2/a (2u)

o o

de
creixement (pots)

Assalg de Alimentacio6 de preci
crelxement

- Granja lletera (Monelis)
Combinocio de fertiitzants

itorba com a substrat per 1 Pr remug I de farratge
alcreivement de les plantes

Prod 1 B v Avaluaciéd de l'impocte de materials de llit diferents en les
Produccié de cultius trsie i Assalg de fhodouctat diendiam. - emissions de GHG - NH
Residus g v Avaluacio de limpacte de I'climentacid de precisid versus
Fertilitzant organic solid i Comparacié de les I dil I'alimentacié convencional, comparant :
Fertilitzant liquid (sulfat . i 3
ambnic) ‘ estrategles de fertilitzaclé ndexs de produceié lleterc:

Emissions GEH - NH, dins de la granja i durant la fertilitzaci;
Caracteristiques del fem.
Distribucié del N de laingesta (100%)
Pérdues de N en cos 5%;
Nenla llet produida 15-40%;
Nen l'orina 15-45%;
Sortida fecal de N 25-40%. Vaca lletera menjant
.en el sistema

(métodes d'aplicacié, temps i dosi) de la

Produccié de fertilitzant Blanta dablogeart produccié de cultius farratgers amb fem de

Acidificacio granges lleteres.

Assecat solar”

Stripping d'amoni Fertilitzacio omb Fertilitzacks amb
estiercol CF IPF estiercol CF campostat

Diagrama dela tecnologia proposada de valoritzacié de puri porci

Parametre
% peso humit Digerit fresc Digerit sec

maneig del fosfor
através de la rotacis
decultius i els sistemes 2 carrals amb 1S voques codascun
de cultius intercalats

d
convencional (CF) precisio (PF)
Matéria seca 782 8890

Digertt fresc

TMR convencional per @ TMRde pradsia para

| <'avaluen com una
l Ntotal 051 699 3 -
) giapera waques de 30 kg-Llet  vaques de 25 kg-Llet
‘ milloror el maneig dels Sense alimentacions  Almentacid oddclonal s = . e
P totol 250 227 N 5 addckonals durant el munyiment Knogaremage ce
Fertitzacoamb  Emmagatzematgeen  "trents del sdl fem bovien ka grarja
Digerit sec fertllitzant mineral grarja TMR - mescla d'aliments concentrats lletera

| CtreulrAgronomis-Catalonia- Tetfold-_-12-2015_Pinal. CATALAN tndd 2 @ 101202019 168721 |
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Project Number:
Project Acronym:

1.2 Brandenburg, Germany
1.2.1. English

[T ]

Challenge

1. Berge, Brandenburg

DESCRIPTION

« Sardy soils

« Annual precipitation of S00 mm

+ 9.6" C mean temperature with long dry summer periods

+ Crops grown include cereals, oil seed rape, maize,
potatoes, fodder crops, grass

CHARACTERISTICS

Intensive farming and nature conservation areas next to
one another

Large farm sizes with high local concentration of livestock
+ High public awareness of soil, water, and air pollutants

CHALLENGES

+ Reduction of nitrogen (N) surplus in nutrient balance
+ Reduction of N emissions
« Improving N efficiency in food and feed production

SELECTED PRACTICES

Testing organic N-fertiiser application strategies for
minimising yield-scaled emissions

+ Studying genotypic differences
contributing to N-efficiency of plants
Management of treated residues application, application
strategies and potentials of recoverad mineral fertilisers
from digestates

« Bxperiment with S different biogas digestates, applied
twice a year since 2011

in  mechanisms

Participating partners

Case study leader : ‘

IASP

KOMPETENZZENTRUM
N\Nussergerln

C SOEPENBERG

Institute for Agricultural and Urban
Ecological Projects at the Humbokit
University zu Berlin (ASP)
PhilippstraBe 13 / Haus 16

10115 Berlin, Germary

BONDUSeoce PN
—

Contact

Programme coordinator :
IRTA - Institute of Agri-food
Technology

Torre Marimon

08140 Caldes de Montbui
Barcelona, Spain
mail@irta.cat

search and

Follow Circular Agronomics online

@ www.circularagronomics.eu
tly/CircAgNews

cularAgro

Circular
Agronomics

Circular solutions for carbon and nutrient management
Case study
Brandenburg,
Germany

. Case study
Brandenburg;Germany

N \
Genotypic differences in N-efficiency of
winter wheat - when N supply is reduced

Improving nutrient balances by reducing N
supplies with the right genotype for specific
growth conditions

¥ 12 genotypes from different quality groups and breeders
¥ 5 different amounts of N supply

v 3 different environmental conditions every year

v 3years
¥ Parameters: yield, N-content, bread making quality
g140 _—=== = 17
E el T T T
® g 120 5%
£ Protein © normal £
——an = g
£18 s===—— R )
3 80 MepmmrF = §
X3 = 1 £
2 60 viedodoum - 3
£ - ¥ =
3 a0
)
20 yose 7
90 135 180 225

N fertilization in kg N per ha

Improving organic fertiliser use, nutrient
efficiency of wheat

Application technologies, vacuum
degasification, selection of genotypes

Vacuum degasification of liquid
biogas digestates and/or slurry

Improving nitrogen use efficiency by
extraction of mineral nitrogen from organic
fertilisers

¥ Extraction of ammonium by means of vacuum gasification

¥ Use of an acid to produce a liquid mineral nitrogen
fertiliser

¥ Set up of a laboratory scale degasification unit that can
process S0 | per hour

+ Different fertilisers are produced if different acids are
used for capturing the nitrogen

0

]

0
.
£ w
S

®
£y

x

Agronomics

Slurry application techniques for reduction of
of N balances

ovemen

Reducing nitrogen losses by choosing the right
time, technology, and nitrification inhibitor
when applying slurry and liquid digestates

@

¥ Randomised field experiment with biogas digestate and
silage maize

¥ Measurement of yield, N uptake and gas emissions

-term effects of biogas digestate application
soil carbon contents and distribution

¥ Long-term field experiment since 2011

+ Digestates form 4 different biogas plants + cattle slurry +
FYM

¥ Investigations of soil carbon form and distribution

140220 165845
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1.2.2. German

Teilnehmende Partner

Fallstudienleitung : .
sl S 1 I AS ; Circular
Humboldt-Universitdt zu Berlin (IASP) 4
R e Agronomics
KO PETENZEE RUM
asser Berlin
Gestalt von ff-Kreisldufen und
Management von Néhrstoffen

PONDUS.... C SOEPENBERG .
1. Berge, Brandenburg ﬁ)’\ -t Fallstudie

Brandenburg
BESCHREIBUNG
- Sandige Béden Kontakt Deutschland
« Jahrliche Niederschlagssumme ca. S00 mm

®

8.6" C langjahrige Jahresdurchschnitts-temperatur mit Programmkoordinator :
trockenem Sommer

Anbau von Getreide, Winzerraps, Mais, Kartoffeln,
Futterpflanzen und Griinland

CHARAKTERISTIK ’
« Intensive Landwirtschaft und Naturschutzgebiete 08140 Caldes q"_' Montbul
rdumlich eng verbunden Bai ona, Spain

GroBe Betriebe mit lokal hohem Tierbesatz mail@irta.cat

Hohe Sensibilisierung der Bevdlkerung in Bezug auf
etwaige Boden-, Wasser- und Luftverschmutzung
HERAUSFORDERUNG

Reduktion des Stickstoff-Uberschusses in ackerbaulichen
Nahrstoffbilanzen

Reduktion von Stickstoffemissionen

earch and

Circular Agronomics im Internet

»@) www.circularagronomics.eu

« Verbesserung der Ndhrstoff-Effizienz in der @ bit.N/CircAgNews
Nahrungsmittel- und Futterproduktion
AUSGESUCHTE MASSNAHMEN @ @CircularAgro

« Bewerten der Stickstoffemissionen verschiedener
Ausbringungstechnologien organischer Dlnger

. L ung genetisch bedingter L iede die zur
N-Effizient von Nutzpflanzen filhren

« Verwertung und Aufbereitung organischer Reststoffe

« Pflanzen- und Bodenwirkung von S verschiedenen
Biogas-Garresten im statischen Feldversuch seit 2011

Circulur Agronomics-Brandenburg-Trtfld. _-DEUTSCH.add 1

“ Verbessern der Néhrstoffausnutzung
Fallstudie organischer Diinger, Néhrstoffeffizienz von
Winterweizen
Brandenburg, Deutschla n d Methaden der Ausbringung, Vakuumentgasung,
\ \ N Auswahl von Genotypen
N

Genotypische Unterschiede der N-Effizienz von Vakuumentgasung fliissiger Giille- Ausbringungstechniken zur Reduktion der
Winterweizen bei reduzierter N-Diingung Garreste und/oder Giille Gasemissionen und Optimierung von Nahrstoffbalancen

Agronomics

Verbesserung von Ndhrstoffbilanzen durch die Verbesserung der Ndhrstoffausnutzung durch Reduktion von Stickstoffverlusten bei der
Reduktion der N-Versorgung bei Verwendung Abtrennung mineralischen Stickstoffs aus Ausbringung fliissiger Wirtschaftsdiinger durch
eines angepassten Genotyps organischen Diingern Wahl der richtigen Ausbringungszeit, Technik
und Verwendung von Nitrifikationsinhibitoren
L ;2 h‘fg’;\q'typen verschiedener Qualitatsgruppen  und ¥ Extraktionvon Ammonium mit Hilfe derVakuumentgasung
ucl rhduser

; ¥ Verwendung einer Sdure um mineralischen Stickstoff zu
+ 5 Stufen der Stickstoffversorgung produzieren
¥ 3verschiedene Umwelten jahrlich ¥ Betrieb einer Entg: lage im Labor mit
7 306k S0 | Durchsatz je Stunde
+ Parameter: Ertrag, N-Gehalt, Backqualitat v Je nach verwendeter Sdure werden verschiedenen

& S Mineraldiinger produziert
P R ®
120 ¥ » v Randomisierter  Parzellenfeldversuch  mit  Biogas-
; 100 o St Wevmdl = : Gdrresten und Silomais
p— Protein Qarought k] X
E 20 DT e — 23 £ ‘; ) v Erhebung des Ertrags, der N-Aufnahme und der
] g P - z s ) Gasemissionen
T 60 vedosoum _ -7 ] : 3
£ o= g & = Léngerfristige Effekte der
gw verschiede!
T R— 7 =
0 90 135 180 225

N fertilizationin kg N per ha ¥ Statischer Feldversuch seit 2011

¥ Biogas-Gdrreste aus 4 verschiedenen Anlagen +
Rindergiille + Stallmist

¥ Untersuchung der Kohlestoffbindung und Verteilung im
Boden

L&uumml-dmh“.m_.mmmm 2 : @




Project Number:
Project Acronym:

1.3. Lungau, Austria

1.3.1. English

77364

CIRCULAR AGRONOMICS
D6.6. Targeted Stakeholder literature

1. Lungau, Tamsweg

DESCRIPTION

Mountain areas with mean altitude of 1148 m, average
slopes of 22.7%, low mean annual temperatures of 5.2°C
and mean annual precipitation of 7Z20mm.

CHARACTERISTICS

The most important land use is permanent grassland, but
some farmers in privileged locations are growing cereals
(barley and triticale). The region is also famous for its
potatoes.

CHALLENGES

Area with low productivity, mean stocking rates are 1.02

LSU/ha of which 92% are cattle.

Farmers aim to differentiate their products on the market

to sustain themselves economically.

Ruminants fead mostly on forage, concentrate represents

only 5% of their diets.

+ The main challenge is to establish a closed system of
local production under rough, alpine conditions.

SELECTED PRACTICES

Close nutrient cycles at dairy farms and reduce GHG
emissions which are usually attributed to extensive
farming systems.

Develop feeding strategies based on measurements of
gaseous emissions by using a respiration chamber.

| CurculurAgronomis. Lungau. Trilold._ ENGLISH1ndd 1

Case study leader :

Collaborators :

Participating partners

= HBLFA
Raumberg-Gumpenstein
Landwirtschaft
Hohere Bundeslehr- und Forschungsanstalt fir Landwirtschaft
Roumberg-Gumpenstein
Raumberg 38
8952 Irdning-Donnersbachtal

5
~_\’. oNeso R

LUNGAU

SakzburgMilch

I k Landwirtschaftskammer
Salzburg

Contact

Programme coordinator :

IRTA - Institute of Agl’l Research and

Tec

Torre Marimon

08140 Caldes de Montbui
pain

ularagronomics.eu
Q) bitly/CircAgNews

AG
ularAgro

i’ Circular
«1 Agronomics
- 4

FEERTI i S W SN
Case study
Lungau,
Austria

LT

Case study
Lungau, Austria

Closing nutrient cycles

at dairy farms

Twenty-two farms representative of the farming system in
the region were selected to help study the N and P cycles
of grassland-based dairy farms. Soil, forage and manure
samples are taken from the farms every year to get an
overview of the nutrient cycles.

Additionally, each farm documents the entire processes
of plant production and animal production. Based on this
documented data, a Life Cycle Assessment (LCA) was
conducted for each of the farms.

Based on the milk yield per area (kg ECM/ha), the 22 farms
were divided into three groups :

+ Disadvantaged extensive farming (D) : < 4900 kg ECM/ha
+ Average extensive farming (A) : 4,900-8,200 kg ECM/ha
« Preferred extensive farming (P) : > 8,200 kg ECM/ha

First results show, that the groups D and P are able to nearly
close their N and P cycles (Group D, however, has a slightly
negative P balance).

Group A, on the other hand, has a clearly negative N and P
balance.

Forage sample

CireulurAgronomks-Lungau Trtfold.  ENGLISH.Andd 2

Closing nutrient cycles at dairy farms; developing
feeding strategies, measuring gaseous emissions.
Sampling and assessment of soil, forage and
manure on the farms; Life Cycle Assessment (LCA)
for each farm.

Feeding strategies and
gaseous emissions

Different diets (0, 20 and 40% of concentrate) are tested
on various genotypes of dairy cows (Holstein Friesian
conventional breeding, Holstein Friesian New Zealand,
Holstein Friesian lifetime performance breeding and
Simmental).

Besides feed intake, milk yield and efficiency of milk
production, methane emissions of dairy cows are measured
additionally in respiration chambers. The results will produce
conclusions on which genotype, which diet composition
and which combination of genotype and diet composition
will lead to the most efficient milk production in a certain
gQeographic region.

Circular
Agronomics

| Respiration Chamber

160220 155439
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Project Number: 77364
Project Acronym: CIRCULAR AGRONOMICS
D6.6. Targeted Stakeholder literature

1.3.2. Austrian

Herausforderung Projektpartner

Leiter der Fallstudie :

1 . sfbiierg-Gumpenslein ' CirculaI
T Landwirtschaft 4 AgronOmlcs
3

Hohere Bundeslehr- und Forschungsanstalt fir Landwirtschaft o
Raumnberg-Gumpenstein

Raumberg 38 -
8952 Irdning-Dennersbachtal

1. Lungau, Tamsw
e e Ik Landwirtschafiskammer
Salzburg

Zirkuldire Lésungen fiir das Kohlenstoff- und
Nehrstoffmanagement

Fallstudie
Lungau,

BESCHREIBUNG .. A

Berggebiet mit einer mittleren Seehche von 1148 m.U.A., Kontakt X O Ste r re IC h

einem durchschnittlichen Gefalle von 22.7%, niedrigen

@  Jahresmitteltemperaturen von 5.2'C und einem mittleren Projektleitung
Jahresniederschlag von 720 mm. IRTA - Institute of A rehong
CHARAKTERISTIKA Te
Die dominierende Landnutzung ist Dauergriinland. Einige Torre Marimon
Landwirte in privilegierten Lagen bauen auch Getreide 08140 Cald
(Gerste und Triticale) an. Die Region ist auch fir inre Barcelona,
Kartoffeln beriihmt. mail@irt:
HERAUSFORDERUNG
Flidche mit geringer Produktivitdt, die durchschnittliche Follow Circular Agronomics on
Besatzdichte betragt 1,02 GVE/ha. Davon sind 92% Rinder.
Die Landwirte setzen am Markt auf Produktdifferenzierung. 2 X
: i 7 ; e »@) WWW. ularagronom
« Wiederkduer erndhren sich hauptsdchlich von Grundfutter. b

Kraftfutter macht nur etwa 5% der Ration aus. @ bit.ly/CircAgNews
Die Herausforderung besteht darin, ein geschlossenes 5 =

System der lokalen Produktion unter den harschen, alpinen @CircularAgl
Bedingungen zu etablieren. iz =

AUSGEWAHLTE PRAKTIKEN

« SchlieBen der Ndhrstoffkreisidufe und Reduktion der
THG-Emissionen in den Milchviehbetrieben

+ Entwicklung von Futterungsstrategien auf Grundlage
von Messungen gasférmiger Emissionen mittels
Respirationskammer.

(o}

= i von Nahr isl 1in Milchvier i 3 B
Fallstudie Entwicklung von Fiitterungsstrategien, Messung von
P < gasftrmigen Emissicnen. Circular
Lu ngc u, Osterreich Untersuchung von Boden-, Futter- und P\ Agronomics

Wirtschaftsdiingerproben auf den Betrieben;
Erstellung einer Okobilanz (LCA) fur jeden Betrieb.

SchlieBen von Ndhrstoffkreisldufen
in Milchviehbetrieben

Anhand von 22 Befrieben, die fiir das landwirtschaftliche Es werden verschiedene Rationen (0, 20 und 40% | _w
System in der Region représentativ sind, werden die N- Kraftfutteranteil) an  verschiedenen Genotypen von | oo e
und P-Zyklen von grinlandbasierten Milchviehbetrieben Milchkiihen getestet (Holstein Friesian konventionelle
untersucht. Von den Betrieben werden jedes Jahr Boden-, Zucht, Holstein Friesian N Zedland, Holstein Friesi e et
Futter- und Wirtschaftsdingerproben genommen, um einen uent. 'os Wy nasan .ew gaanc.| bolsen. hrasion
Uberblick tiber die Néhrstoffkreisléufe zu erhalten. Lebensleistungszucht und Simmentol). THO S o THG .
Zusdtzlich dokumentiert jeder Betrieb die gesamten Prozesse Neb i i i
der Planzen- und Tierproduktion. ! Fu : me, der | lm..v ; ing undder;ﬁ‘rnem Futtermittel .. Tier
der Milchproduktion werden zusdtzlich die Methanemissionen
Auf der Grundlage dieser dokumentierten Daten wurde fiir der Milchkiihe in der Respirationskammer gemessen.
Jeden der Betriebe eine Okobilanz (LCA) erstellt. Die Ergebnisse lassen Riickschlisse darauf zu, welcher
Basierend auf dem Milchertrag pro Fliche (kg ECM/ha) Genotyp, welche Futterzusammensetzung und welche
wurden die 22 Betriebe in drei Gruppen eingeteilt : Kombination aus Genotyp und Futterzusammensetzung in
@ « Benachtelligte extensive Landwirtschaft (D): < 4900 kg ECM/ha einer bestimmten geografischen Region zur effizientesten @
 Durchschnittiiche extensive Landwirtschaft (A) : 4300-8.200 Milchproduktion fahrt

kgECM/ha
« Bevorzugte extensive Landwirtschaft (P) : > 8200 kg ECM/ha

Erste Ergebnisse zeigen, dass die Gruppen D und P in der Lage
sind, ihre N- und P-Zyklen nahezu zu schlieBen (Gruppe D hat
Jjedoch eine leicht negative P-Bilanz).

Gruppe A hingegen hat eine deutlich negative N- und P-Bilanz.
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Project Number:
Project Acronym:

1.4. Emilia Romagna, ltaly
1.4.1. English

77364

CIRCULAR AGRONOMICS
D6.6. Targeted Stakeholder literature

| L

1. Azienda Ciato,

Parma
2. Cooperativa CAT, m o
Correggio
A4 sAVECO"
b sl ARGAGLE"
Contatti
DESCRIZIONE
@ . Cima continentale, estati calde & inverni fraddi Coordinatore del progetto :

IRTA - Institute of Agri-food

Lunghi periodi siccitosi alternati a piogge intense gl

Basso tenore di sostanza organica nei terreni arativi

CARATTERISTICHE

Settore agricolo importante, con 45 prodotti DOP e IGP
nel 2016, prima regione in Italia e Europa (tra questi il
Parmigiano-Reggiano e il prosciutto di Parma)
Gli allevamenti zootecnici sono concentrati in alcune
aree e in aziende medio-grandi
Il settore del biogas ha assunto importanza negli ultimi
10 anni (circa 200 impianti di biogas agricolo in regione)
SFIDE
Ripristino della sostanza organica dei suoli per accrescere
la fertilitd ed il sequestro di carbonio
+ Incremento dell'efficienza d'uso dei nutrienti

PRATICHE SELEZIONATE
« Agricoltura conservativa per incrementare il tenore di
sostanza organica e riciclare i nutrienti

Digestato/liquame microfiltrati in fertirrigazione con ali
gocciolanti per incrementare I'efficienza d'uso dei nutrienti

mail@irta.

Segui Circular Agronomics online

@} www.cll

@ bit.ly/CircAgNews

ularagronomics.eu

@CircularAgro

| Circular
A Agronomics

Caso di studio
Emilia-Romagna,
ltalia

Increase of nutrient use efficiency and
reduction of GHG - NH, emissions

Microfiltered digestate to SDI,
conservation agriculture

Case study
Emilia-Romagna, Italy

Digestate/slurry microfiltration
(CAT, Correggio)

Subsurface drip fertigation
(CAT, Correggio)

The raw digestate (or slurry) is first separated into a palatable
solid fraction and a clarified fraction and the latter is subjected
to microfiltration at SO pm with an innovative equipment that
allows to obtain the microfiltered digestate to be injectedin the
drip lines for fertigation (see next phase).

The microfiltered digestate is then mixed with the irrigation
water and distributed through a subsurface drip irrigation
(SDI) plant, on maize (2019) and sorghum (2020).

Three treatments are compared with: 1) microfiltered
digestate through SDI; 2) soluble urea through SDI; and 2)
business as usual with sprinkler irrigation and granular urea.

Raw digestate
The nutrient use efficiency is measured and compared.

e
Solid fraction

%
Drip Line type: pression compensated (flow rate 11/hour,
spacing 0.50 m).
3
t Dense fraction

To fertigation

Drip lines are buried at a depth of 25-30 cm, the
distance between them is 1 meter, total length of each
drip line is 350 m

« Total surface of each plot (treatment) is almost 1 hectare
(25 m large x 350 m long)

Flow rate microfilter: 4-5 m? of microfiltered digestate per hour.

Separation efficiencies (by weight, depending on type of

material):

Flow rate per hectare: 18-13 m? /hour for water, 1-2 m? /
hour for digestate

Six interventions of almost 10 m?® /ha of digestate injected

¥ Solid fraction (horizontal separator) 5 - 10% (each) during the maize cultivation

¥ Dense fraction (from the microfilter) 10 - 35%
¥ Microfiltered S5 - 85%

SDI treatments coupled with minimum tillage

s st ®

Circular
Agronomuics

Conservation tillage practices
(Ciato Farm, Parma)

Two levels of conservation tillage practices (minimum tillage
and no tillage) are compared with the conventional tillage
practices, based on ploughing. on a large field with two
hectares for each treatment.

Main equipment used :

No tillage - Direct seeder

No exogenous organic matter is used, only recycling of that
produced in the field (crop residues and roots), derived from
maize (2018), winter wheat (2020) and rapeseed (to be
confirmed for 2021).

110220 142817

12



1.4.2. ltalian
I

Project Number:
Project Acronym:

77364
CIRCULAR AGRONOMICS
D6.6. Targeted Stakeholder literature

(N

1. Azienda Ciato,
Parma

2. Cooperativa CAT,
Correggio

DESCRIZIONE

+ Clima continentale, estati calde e inverni freddi

+ Lunghi periodi siccitosi alternati a piogge intense

+ Basso tenore di sostanza organica nei terreni arativi

CARATTERISTICHE

Settore agricalo importante, con 45 prodotti DOP e IGP
nel 2016, prima regione in Italia e Europa (tra questi il
Parmigiano-Reggiano e il prosciutto di Parma)

Gli allevamenti zootecnici sono concentrati in alcune
aree e in aziende medio-grandi

Il settore del biogas ha assunto importanza negli ultimi
10 anni (circa 200 impianti di biogas agricolo in regione)

SFIDE

+ Ripristino della sostanza organica dei suoli per accrescere
la fertilita ed il sequestro di carbonio

+ Incremento dell'efficienza d'uso dei nutrienti

PRATICHE SELEZIONATE
+ Agricoltura conservativa per incrementare il tenore di
sostanza organica e riciclare i nutrienti

+ Digestato/liquame microfiltrati in fertirrigazione con ali
gocciolant per incrementare I'efficienza d'uso dei nutrienti

(‘) SAVECO

Mertbar o WAMERGLE™

‘0 NETAFIM'

Contatti

Coordinatore del progetto :

IRTA - Institute of Agri-food Res
Technology

Torre Marimon

08140 Caldes de Montbui
Barcellona, Spagna
mail@irta.cat

Segui Circular Agronomics online

www.circularagronomics.eu
bitly/CircAgNews

@CircularAgro

Circular
Agronomics

Caso di studio
Emilia-Romagna,
ltalia

Caso di studio
Emilia-Romagna, ltalia

Microfiltrazione di digestato/liquame
(CAT, Correggio)

Il digestato tal quale (o liquame zootecnico) viene prima
separato in una frazione solida palabile ed una chiarificata e
quest'ultima & sottoposta a microfiltrazione a SO Bm con una
attrezzatura innovativa che consente di ottenere il digestato
microfiltrato da iniettare nel sistema fertirriguo ad ali gocciolanti
(vedi fase successiva).

Digestato tal quale

Bl s

Separatore a
compressione
elicoidale

Frazione solida

l Frcxiono densa
Alla fertirrigazione

Flusso microfiltro: 4-5 m3 di microfiltrato per ora.

Efficienze di separazione (in peso, funzione del materiale in
ingresso):

¥ Frazione sdlida (separatore orizzontale) S - 10%
¥ Frazione densa (dal microfiltro) 10 - 35%
¥ Microfiltrato S5 - 85%

CircularAgronomics EmillaRomagna. Tefold-_ITALIAN.Indd 2

Incremento dell'efficienza d'uso dei
nutrienti e riduzione delle emissioni di
Qas serra e ammoniaca

Digestato microfiltrato in subirrigazione

attraverso ali gocciolanti, agricoltura
conservativa

Fertirrigazione a goccia
(CAT, Correggio)

Il dig > mici viene gquindi mit alle acque
irrigue e distribuito attraverso limpianto di subirrigazione a
goccia (SDI). su mais (2019) e sorgo (2020).

Tre i trattamenti a confronto: 1) digestato microfiltrato in SDI;
2) urea solubile in SDI; e 3) convenzionale con irrigazione per
aspersione e urea granulare con spandiconcime. L'efficienza
d'uso dei nutrienti viene misurata e comparata.

S ¥
Tipo di ala gocciolante: autocompensante (flusso 1 1/ora,
spaziatura gocciolatori 0,50 m).

Ali gocciolanti interrate a 25-30 cm, con distanza tra
le ali di 1 metro, e lunghezza totale di ciascuna ala di
350m

Superficie totale di ciascun parcellone (trattamento) di
quasi 1 ettaro (25 m x 350 m)

Volumi distribuiti per ettaro: 18-19 m3/ora per acqua,
1-2 m3/ora per digestato

Sei interventi di quasi 10 m3/ha di digestato iniettato
(ciascuno) nel corso della coltivazione del mais

« Sistema SDI accoppiato a minime lavorazioni

@

Circular
Agronomics

Pratiche di agricoltura conservativa
(Azienda Ciato, Parma)

Due diverse pratiche di agricoltura conservativa (minime
lavorazioni e nessuna lavorazione) a confronto con le
lavorazioni convenzionali, fondate sullaraturg, alla scala
reale con due ettari per ciascun trattamento.

Principali attrezzi impiegati :

Nessuna lavorazione + trice da sodo

Nessuna fonte di sostanza organica esogena viene utilizzata,
solo riciclo di quella prodotta in campo (residui e radici),
derivante da mais (2013), frumento tenero (2020) e colza
(da confermare peril 2021).

o s |
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Project Number:
Project Acronym:

1.5. Gelderland, The Netherlands

1.5.1. English

77364

CIRCULAR AGRONOMICS
D6.6. Targeted Stakeholder literature

o [ |

Challenge

-

1. Wageningen, Gelderland

DESCRIPTION

Atlantic climate
Alluvial sails, sandy with relatively low organic matter

@ content

Shallow groundwater tables
CHARACTERISTICS

Half of the agricultural land of the country is intensively
managed grassland to sustain a very intensive livestock
farming. Most of these grasslands are monocultures of
ryegrass.

CHALLENGES

In the future, conventional phosphate rock-based
fertilisers will not be available anymore. Strategies are
needed to maintain both forage production and soil
fertility.

The intensive agriculture on sandy soils make
agricultural systems prone te losses of nitrogen through
emissions of nitrous oxide.

SELECTED PRACTICES

+ Increased diversity above- and belowground: working
with grasses and clover, as well as earthworms from
all ecological categories

+ Novel fertilisers: struvite and products from biogas
preduction

I Cireular Agronomscs Gelderland Trifold._ ENGLISH.ndd 1

Case study leader :

*(Q . Y
AR o NgReSys

WAGENINGEN

UNIVERSITY & RESEARCH

Soil Biology group
Environmental Sciences Group
Wageningen University & Research
Postbus 47, 6700 AA Wageringen,
the Netherlands

Case study leader:
rachel crecmer@wurnl

Twitter:
©SBL_WUR

PONDUS .. ... y\

Contact

Programme coordinator :

IRTA - Institute of Agri-food Research and
echnology

Torre Marimon

08140 Caldes de Montbui

Barcelona, Spain

mail@irta.cat

Follow Circular Agronomics online

@) www.circularagronomics.eu
@ bit ly/CircAgNews

(w) @CircularAgro

Circular
Agronomics

Circular solutions for carbon and nutrient management

Case study

Gelderland,
the Netherlands

[ |

Case study
Gelderland, the Netherlands

Mitigate greenhouse gas emissions

With novel fertilisers and plant diversity

Agriculture is one of the main emitters of nitrous oxide
(Nz0), a greenhouse gas partly responsible of climate
change.

We aim to find combinations of plant and fertilisers
that mitigate N:O emissions. We will use fertilisers from
the biogas industry as well as a diversity of grassland
species, including grasses and legumes commonly used
in Dutch pastures.

CireularAgronoaks. Geldertand. Trtfold. - ENGLISH.Andd. 2

Close further N and P cycle in intensively
managed grasslands

Make use of novel fertilisers and above-
and belowground biodiversity

Produce with less phosphorus

Thanks to grass diversity

Conventional phosphorus (P) fertilisers come from
phosphate rock. This resource will be depleted in the
coming centuries. P will likely become a limiting nutrient
in the Dutch agricultural system.

We want to understand and benefit from the different

strategies that grasses use to access less available P
in the soil. These include: different root morphology.
association with beneficial microorganisms such as
mycorrhiza, production of enzymes, etc.

Agronomics

Find alternative phosphorus sources

Through earthworm activity and novel
fertiliser use

Since phosphate rocks will be depleted in the coming
centuries, we need to find new sources of P. Struvite is
a slow release fertiliser produced from a wide variety of
residual products.

The slow release property of struvite makes it a
challenge to satisfy plant needs in a timely fashion.

However, earthworms might be able to increase the
solubility of struvite for plant uptake through their
activity as they locally modify soil chemical conditions.

o was |
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Project Number: 77364
Project Acronym: CIRCULAR AGRONOMICS
D6.6. Targeted Stakeholder literature

1.5.2. Dutch

[ ]

Challenge

Case study leider:

WAGENINGEN $ Circular
UNIVERSITY & RESEARCH g Agronomics

Soil Biology group o
Environmental Sciences Group Case study leader:
Wageningen University & Research  rachel.crecmer@wurnl 1

Postbus 47, 6700 AA Wageningen,  Twitter:
Nederkand ©SBL_WUR
LS @ o Circulaire oplossingen voor koolstof- en nutrientenbeheer
Partners: N u l{eSysj
D) A Case study

¥
1. Wageningen, Gelderland w Gel de rl a nd '

OMSCHRIJVING Nederland
« Atlantisch klimaat Contact
+ Alluviale bodems, zandig met een relatief laag
XS gehalte aan organische stof Programma codrdinator :
* " Ondlepie grondwtertofel IRTA - Institute of Agri-food Research and
KENMERKEN Technolog
De helft van de landbouwgrond van het land is Torre Marimon
intensief beheerd grasland, geassocieerd met een 08l Ides de Montbui

zeer intensieve. De meeste van deze graslanden zijn
soortenarm, en gedomineerd door racigras.

UITDAGINGEN

In de toekomst zullen conventionele meststoffen op
basis van fosfaatgesteente niet meer beschikbaar
zijn. Daarom zijn strategieén nodig om zowel de

Barcelona, Spanje

ular Agronomics online

voerproductie als de bodemvruchtbaarheid te www.circularagronomics.eu
behouden. =

De intensieve landbouw op zandgronden maakt deze bit.ly/CircAgNe!
landbouwsystemen gevoelig voor stikstofverliezen door

onder meer uitstoot van lachgas. @CircularAgro
BESTUDEERDE PRAKTIJKEN

+ Verhoogde boven- en ondergrondse biodiversieit
(verschillende soorten grassen en klavers, alsmede
regenwormen uit alle ecologische groepen).

« Nieuwe r ffen: struviet en restproducten van
biogas productie
CirculirAgronomics Geldertand. Trtfold._ DUTCH.nd. 1 10.0220 144212

Het verder sluiten van de N- en P-kringlopen -
Case study in intensief beheerde graslanden

Gelderlqn d Nederl a nd Aanwending van nieuwe meststoffen en

stimuleren van boven- en ondergrondse
biodiversiteit

Circular
Agronomics

Mitigatie broeikasgas uitstoot Productie met minder fosfaat Benut alternatieve fosfaatbronnen

Door middel van ni ffen en Dankzij gras diversiteit Met behulp van wormen en nieuwe meststoffe

stimuleren planten diversiteit Conventionele fosfaat (P) meststoffen worden gewonnen Omdat rotsfosfaat in de komende eeuwen zal worden

Landbouwiseenvandebelangrijkste brannenvanlachgas uit fosfaatgesteente. Deze bron zal in de komende ssuwen uitgeput, moeten we nieuwe bronnen van P vinden.

(N,O). een broeikasgas dat mede-verantwoordelijk is worden uitgeput, en P wordt daarom waarschijnlijk in de Struviet is een langzaam werkende meststof die wordt

voor klimaatverandering. toekomst een beperkende voedingsstofin de Nederlandse geproduceerd uit een breed scala aan (industriéle)
landbouw. restproducten.

We streven naar combinaties van plantensoorten en

meststoffen die de N,O-uitstoot beperken. We onderzoek (Wapatlenlidogtorschiteqdagstning sen Rolap peossen Door de lage oplosbaarheid van struviet is het moeilijk
meststoffenuitdebiogasindustrieeneenverscheidenheid gebruiker o toegang tokrljgen:tot minder: beschikbare om op tijd aan de P behoefte van planten te voldoen.
4 P in de bodem, begrijpen om er beter van te profiteren
aan graslandsoorten, waaronder grassen en klavers die % BA g
vaal wordan qebruikt i Naderlandsawaldan in de landbouw. Deze strategieén zijn oa verschillen in Regenwormen kunnen met hun activiteit wellicht de
g % wortelmorfologie, symbiose metnuttige micro-organismen oplosbaarheid van struviet versnellen, omdat ze lokaal
@ zoals mycorrhiza, productie van enzymen, enz. de bodemchemie veranderen. @

' '
CurculurAgronomics Gelderiand. TrtfoM. . DUTCH1odd 2 @ 100220 144217 I
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1.6. South Moravia, Czechia
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Dyjékovice

DESCRIPTION

Hot continental climate; 0% of the soils are used as
agricultural land, 82% of which is arable. The soils are
fertile, in need of frequent irrigation to produce agricultural
products. There is a significant presence of cropland and
livestock farming.

CHARACTERISTICS

The large presence of the food and drink industries and
associated waste products, such as those from the dairy
industry, offers opportunities to recover nutrients and
convert them into carbon-rich products to add back to
the soil.

CHALLENGES

The challenge is to considerably reduce high nutrient losses
from food production and food waste and increase recycling
to farms.

SELECTED PRACTICES
« Application of carbon-rich compounds to winter wheat
fields to increase soil organic carbon

Recovery of carbon-rich compounds for re-use on farms
through the application of electrospun nanofibrous
membranes for whey separation

South Moravta. Trtfld. Print, 2

Case study leader :

,' ﬁ (' kech G
Wac';ﬂ»zkwgawi wiker brodkmen:

1ASP

Contact

Programme coordinator :

IRTA - Institute of Agri-food Research and

Technology

Torre Marimon

08140 Caldes de Montbui
Barcelona, Spain

© nbitly/CircAgNews
@ @CircularAgro

'@ Circular
4 Agronomics
-

Case study
South Moravia,

Czechia

250220 143751

[ ]

Case study
South Moravia, Czechia

Genotypic differences in
mechanisms contributing to
nitrogen efficiency of plants
(Dyjakovice)

The potential of contrasting genotypes of winter
wheat to improve nitrogen use efficiency are tested.
A randomised three-year field experiment in the
region is used to determine yield of straw and grains,
and the nitrogen content, as affected by different

rates of nitrogen supply.
Seeding

Mocarta Tetfold-Prt 2

Proper carbon and nutrient
management

Long-term experiments on genotypic
differences in nitrogen supply and on
food waste valorisation in agriculture

Organic carbon recovery from the dairy
industry to produce carbon-rich soil
fertiliser and animal fodder additive
(Dyjakovice)

An analysis of the dairy industry allows for the
identification of potential streams for the recovery
of carbon-based nutritional/soil amendments and
elaboratesintegrationstrategies forimplementation
into food industry waste (acid whey processing).
Separated acid whey is applied to the soil to
improve soil carbon storage management. It can
also be processed for fodder additive applications.

Laboratory experiments
i wheg

wi

Circular

Agronomics

‘Whey pre-treatment and following thickening
by means of Electrospun Nanofibrous
Membrane module and nanofiltration

technology at the pilot-scale level (Brno)

Electrospun Nanofibrous Membranes (ENM) can be
used as a pre-treatment to a nanofiltration process
for fats and casein removal. The average pore size
of ENMs is of microfitration, thus the technology
could be considered equivalent to centrifugation,
which is currently widely used as a pre-treatment
unit in the acid whey-processing industry.

The ENMs and nanofiltration unit were properly
tested at the pilot-scale level.

ENM module .

Permeate

Nanofiltration

Concentrate

250220 W78
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Dyjékovice

POPIS

Teplé kontinentdlni klima, tém&F 60 % plochy kraje tvofi
zemé&délska plda, z niz 82 % je ornd pada. Pada je drodna,
vyZaduje Zastou zavlahu pro produkci zem&délskych
produktd. V kraji je vyznamny pedil orné pady a chovu
haospodarskych zvifat.

CHARAKTERISTIKA

V kraji je velky podil potravindfskeho pramyslu a s nim
spojenych oedpadnich produktd, jako jsou napf. odpady z
mlékdarenského pramyslu. Soutasny stav nabizi pfileZitosti
k recyklaci nutrientd a uhliku a jejich zapracovanim do
pudy.

VYZVY

Vyzvou je vyznamné sniZeni ztrat nutrientd z vyroby

potravin a potravinafského odpadu a zvyseni recyklace na
zemadélska pole.

TECHNOLOGICKE ZPUSOBY

+ Umisténi potravinafského odpadu na pole s czimou pSenicl
za uZelem zvySeni podilu organického uhliku v padé

+ Recyklace uhlikatych latek pro jejich znovuvyuZiti na
zemé&dé&lskych polich s vyuzitim nanovidkennych membran
pfi pfedupravé syrovatky

| Circulur Agronoenics-South. Mocanta

2NO'

¢ & and wakey bredkmen-

Kontakt

Koordindator projektu :
IRTA - |
Technology
Torre Marimon

08140 Caldes de Montbui
Barcelona, Spain
mail@irta.cat

tute of Agri-food Research and

Projekt Circular A
@ www.circularagronomics
@ bit.ly/CircAgNews

|® @CircularAgro

i hamdit s i g
Pripadova studie
_Jizni Morava,

Ceskd republika

250220 143840

Pripadova studie
Jizni Morava, Ceskd republika

Razné genotypy ozimé psenice
a jejich chovani pFi riznych

davkach dusiku (Dyjakovice)

Je testovan potencidl kontrastnich genotypti ozimé
psenice pro zlepsenl vyuZitl dusiku rostlinami. Trilety
polni experiment na Jizni Moravé slouZl ke stanoveni
vytéZnosti slamy a zrn a obsahu dusliku v nich na
za&kladé rizné davky dusikatého hnojiva.

Seti

Cirealar Agronomics-South Moeavts. Tetfold-Print CZECH.ndd 2

Vhodné nakladan( s uhlikem a nutrienty

Dlouhodobé experimenty s réiznymi

genotypy ozimé paenice pfi rizné davce
usiku + valorizace potravinarského

odpadu v zemé&dé&lstvi

Recyklace organického uhlikuz
mlékdrenského primysiu pro produkci
pldniho kondicionéru a dopliku
stravy pro zvirata (Dyjakovice)

Detailnl analyza miékarenského pramyslu umoznila
identifikovat potencialnizdroje prorecyklaci uhlikatych
a na nutrienty bohatych pddnich kondicionérd, coz
umoziuje vyuZit potravindfsky odpad (zpracovani
kyselé syrovatky). Pfedupravend kyseld syrovatka je
aplikovana do ptdy za G&elem ziepsen uhlikového
managementu v pldé. Syrovatka mize slouzit také
jako potravinovy dopln&k pro zvifata.

Labaratomi experimenty
se syrovatkou

Circular

Agronomics

Prediprava syrovatky a jeji
zahusténi s vyuzitim nanovidkennych
membran a nanofiltrace v
poloprovoznim méfitku (Brno)

Nanovidkenné membrany mohou byt wvyuZity
pro pfedupravu syrovatky pfed nanofiltraci pro
odstranéni tukd a kaseinu. Primérnd velikost pord
nanovldkennych membran je nejblize mikrofiltraci.
Technologii Ize vyuZit joko alternativu odstredivky,
kterd je v souasné dobé pro predupravu kyselé
syrovatky b&zné pouzivana.

Nanovldkenné membrany a nanofitraénl jednotka )

byly ddikladné otestovény v poloprovoznim méfitku.

Nanovidkenny
modul

Permeat

Nanofiltrace

Koncentrat

250220 143806
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2. Infographic

An infographic was developed to explain the overall concept of the project. Many of the stakeholders we interact with
are either focused on a specific technical development in the project, or have no exposure to nutrient and carbon cycles.
The infographic aims to provide a simple, visual explanation to stakeholders at all levels, the overall aims of the project
and how each action tested at each case study contributes to moving our European agricultural system from a linear to a
circular economy, and the benefits that brings.

The infographic will be used in presentations, distributed during trainings, case study visits, shared via social media etc.
This dissemination material will be used to target ALL stakeholders.

~
l Circular Agronomics is working to provide These practices have the potential to make The overall objective of the

Circular a set of practical solutions to improve European agriculture an integral part of a Circular project is to enable a transition
Agr0n01njcs the current management of Carbon (C), Economy while increasing resource efficiency and towards smart, sustainable,
» Nitrogen (N), Phosphorus (P) and Potassium addressing environmental challenges such as resilient and inclusive economies

(K) by testing different agricultural, livestock greenhouse gas and ammonia emissions, as well that are part of circular and
and nutrient recovery practices. as the eutrophication of water bodies. zero-waste societies.

. Food P . c bt NEGATIVE
ood Processin onsu ion
Llnear Production [] & P = IMPACTS

economy ©G:00 on the farm %, 8 &
© S | ML

_}_
Current challenge it ) I I I I l

Circular i raterisHore POTENTIAL BENEFITS
e C O n O m y stficlendy atitieifarm!iovel “Qmu_’ A Fewer emissions to air and water

* Intercropping A Less eutrophication and greenhouse

2 2 . i gas emissions and NH, emissions
Circular Agronomics Crop fotations s
h 9 « Fertiliser application strategies A Improved use of resources
approac « Conservation tillage A Reduced use of mineral fertilisers
* Cover crops - @ Increase of soil organic matter
* Animal feeding & bedding
strategies

Nutrient Recovery

4
& Re-use from: ;( Circular
* Manure treatment P
and valorisation
* Nutrient recovery and
reuse from food waste &
food-processing waste
* Food industry
N, P-rich treatment
soil improver

Recovered
nutrients

em.drculmmmmhm <4 bitly/CircAgNews W @Circularagro Circular Agronom .'ammg;mmhajnmm"gg
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3. Poster
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The poster was developed to be displayed at poster sessions at conferences, and at the case study centers. Therefore,

the primary audience will be academics and industry at conferences, but also those visiting the case study sites

(academics).

Circular
Agrunumu:s

Challenge

Food monogement of corboh (T, Htragan (M), phosphons
[F} 0l potDaakm (K] - agHouiure b cucial 10 moh s
o fartlla o hootthy esil ond oliow odaguats plant

Every yoor Wi DRl il Bt OF bahings o mutHants
£0 0uF aods 1o grow o food. And et It b currenty

Project appreach

Linear
economy O amm )

Current challengs

Circular

eyl snkr

Project solutions

Trie project s Ibacalgatieg a wida FORge of Madska bo
ITphova htHoRE and COHDo AU Ik T ELL Inchudieg :

+  Procuction of rovel sl chpankc omendmienta fram
agncukurdl ohd iduiial by -produch 10 deccuple O
H ohd Patraama ohd ooty sol © aegdsniotioh,
redudrg M B P 0y ond SHE @Misichs, ohd
shhancing N ohd P usg sFfdendy.

+ Cropkard ad gHomiahd Mahogement proctices
1o optimie M B P hutHent cyding ard minimis
Iowis, Ivchudig prachion FarTing, cora@vOion
1llaga, crop rotofoch, stimulotng ol biodwsaity,
fartilag- oppimtion straiegies, plont garatypes for
shhanoed FutHent e aFicency, ogrculbural reddua
maropemant ard ferigoton.

+  Livmitock monogaTent to minmba GHG amisskons
ahd optimee monuks dhorocheHalcs, |hoedng Facdeo
atraiegies ond feed addives.

Circular solutions for carbon and nutrient management

= Cover Topn
= Aril Feading b beddng

Uaing rufrlant mom
economy e e el f,.
Clr‘mlur.ﬂgmnnmlu ::::lr:tr'::hﬂm iraingan
EIFIFIH)H o Coromrvaben Hisg s
sraimghar
Wamy

EnHmated thot for svery AV boha OF hHFogEn anbarng
the EL' ogrl-food chalh, onl oha bon b Corwarted bo
Arlshed pracucts For iumon CohsumpHon. Tha cea s
sl § phasphorus and potoesium. Trass Iow hitiant
U Bffidench, mmbhed wih poo- w0l monrogament
proctices, ore keadieg 1o O 0as oF organic corbon and
HutHants fFamianils WilCh Is hiovng 0 sig-HCOHt Fegatie
Impact o voll, wais- ond dir, Gading o Lacceptoble
heakh ord GhwoHTrnbal uke,

Praduc

an the

«  Multipla manura, ciooebats and Aood waasts walcHeakan

tachqus for fartlaor Facouery, InOUci-g: M rscovaey
via ammohio s tHpping with vaouum degasHmtoh;
ammeorum aulphote ssiution:
L saparatio; p:ht-h-n:‘h'nn-.t-j L

|

o0l wosbawate 10 Incraase (-Fallle-Ta g Iﬂ'l:ti
Foctioh; P deplation of food wosts/wostewobar and

FRCIVERY dn atruviE
+  Food Industry woslawatst beatment for Fecovety

HCh ompod-da (ol ukoea, kgrnin and protehed

for Fe-as oh foH T

Thass soiutiore O being rainforced by on adoutive
chvrchmentol Qesaduamant [0y meohe of Ifa cyclka

CasdaaiMihi boole], @pioioicn pioka fr hdusital portron,
ohi dsssmihotian lowards dfaqent sinkehcddets fom
slora, pokcy, Indus bty ohd deecy 10 the faHrets.

Diroular Agrora ric. recsha fureding Trom the Europeon Unien's Horison 2080 Fromessa ke Prog rom s for Fessorch

ard Innovotiarunder G Agresmant ro. TR

;iJmpti-:sn

N)

www.circularagronomic

bit.ly/Circ AgNews

@CircularAgre

bowsarda 0 dFCURDF e b oF purirand

Mouig manogemant
Coh Fiip U VDMK e dhallehgen. It b impatatia
thatwa dhd woys ba Improse RotHent te eHicangy at
tre foumi level, ond recosar abd Fades buiblehts Breat
hemok i marure and food wakie Oroukar 0

ts wardhg with 1 portrats b teat IhhovOHVG ways oF
hcradaig hutHeht Usd GFidendas ohd Feoovary te
ohtHouba b a0 moke cHubkar o sbham of ogHoubuAa s
Euraps.

NEGATIVE
IMPACT S

> M

}.i.t

* POTEMTIAL BEMEFITS

& Fawa o i srionmba alr and w aber

& Lmm sutrophi cabion and presn houns
gan e bisf e and HH, smislons

& |nprovsdurs of necarcs

& Faducedum of mineral fertl s

& Ircreaa s af il crgenic natisr

= Fanare treatr snk

oy
ranss from fesdworis §
Hocd-procem

Ing maste

Case studies

Tha project b Testrg thews Maasures Ot sbi oden study
altzs In Boropa Thasa COscw rapravant O wadety of

béageoghaphic itk Shd e ronmenio| ol eges
bypioal of the EU ogHculurol sechor.

Cokalonla, Epalks

. Erahdanrburg Garmony

Lunpou, AusiHa

Emio-Raragho, kaly

. Gakderond, e Kathadards

Eouth Motaovia, Crechia

MM g 0 fa e

e ASP NuReSys

S

19



