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A Background

A Management and technology key factors
for the environment and farm economy
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Ekonomy on farm level

Choiseof spreading Choise of storage and spreading methods
time/s influence influence:
N-utilisation ? Investment cost

Soil compaction Labour cost

Crop damage N-utilisation

Timeliness Soil compaction and crop damage
Storage capacity needed

P and K utilisation

(spreading frequency in

the crop rotation)
Prevailing farm conditions
Amount of digestate
Properties of digestate
Farm size

Crop rotation
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Time of spreading influence the
profitability
A The profitability of manure handling is

strongly influenced by the time of spreading.

A Influencing factors are nitrogen utilisation,
soill compaction and timeliness.

A At optimisation, the spring is never the
optimal spreading time because of high costs
for soil compaction and timeliness.

A Band spreading allow spreading in growing
crop Iin the for-season.

A At optimisation, minimum storage capacity
by legalisation is chosen

.......
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Properties animal slurry vs.
digested slurry

A Physical: Reduced organic content i less
nigger parts

A Physical: Viscosity i more liquid

A Chemical: Organic nitrogen turns into
ammoniacal nitrogen (N-org -> NH,-N)

A Chemical: pH increase

A Hygienic: Some hygienisation. Depending on
temperature in digester and retention time
(not discussed here)

.......
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How Is animal slurry changed ==

by digestion? (+ and -)

cHigherN-efficiencyif wlncreasegpH and
handledproperly=> reduced iIncreasecpart NH-N =>
costsfor mineral N Increasedisk for NH
oHighviscosityc faster lossesandleaching if
infiltration at spreading=> not handledproperly
less NH-lossespdour wReducedstraw crust=>
ol essstockagehigher Increasedisk for NH
evennesat spreading losses
wGreenhousajases wRisk for separation and

oMake solidmanureinto therebysedimentation?
liquid wGreenhousease?
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Example, what happens with cattle slurry by e

digestion
(Ergebnisse des Biogas Messprogram, 2005)

Plant 9 Plant 33
Digester 500 200 m3
Retention time 18 17 days
Temperature in 38 37 °C
digester
Part cattle slurry 95% 94% of substrate
Slurry | Digestate | Slurry | Digestate
DM-content 8.3 4.8 1 12 6.8 1 % of wet weight
NH,-N 2.0 23 1] 19 2.4 5 kg/ton
TKN 4.2 40 || 4.8 4.4 v |kglton

DM = Dry matter

TKN = Total nitrogen
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N-utilisation and risk of 0 i
leaching Farm scale digestion
of pig slurry (Danish conditions)

BALTIC MANURE

Pig slurry Digestate
v v
Storage Storage
v v
Spreading Transport
v
Storage
v
Spreading

Pig slurry Digestate

Wet weight 9 650 9 416tonnes
Tot-N 39565 39 547kg
NH4-N 25 090
P 10615 10 615kg
re 26055 26 055kg Frandseret al., 2011
g . .
VS 425 129kg Financedby Baltic Sea 2020

Part VS of TS 80 % 55 %
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The influence of digestion on N-utilisation
and the risk of leaching to water

Danish plant, sandy soll

Financedby Baltic Sea 2020 Frandsen et al., 2011
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Storage

A Risk of ammonia losses increase by
digestion i covered storages
Which type of cover?

A Collecting methane?
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Storage with digested cattle slurry ===
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Slurry pit with roof
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Storage W|th gas collection ====
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Timing and precision technology

Spreadingi endoft he | 1——=¢

Amount of manure
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3 | Bandspreading with
b’ ‘ trailing hoses
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Factors causing ammonia
emissions

HigherNH,; emissionsafter spreadingof digestate
comparedto not digestedcattle slurry
(Sommeret al.,2006; Clemenst al.,2006).

pH
Manure DM
handling parameters

content of ammonia
per tonne manure

Application
technique

Application rate |

Soil parameters: type of soil, structure, content of nutrients, moisture content, etc.
Crop parameters: type of crop, structure, stage of development, etc.
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Shallow injection reduces NH; ===

Definition: Incorporation in the upper soll level to a
depth of <0.10 m

Closedslotinjection

Openlot injection
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