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Intro

Biochars (BC): biomass heated
without oxygen (pyrolysed) used in
a way that does not allow rapid
- mineralisation to CO,

High stability ( ... 4000 y)

* If mixed with soil, can draw
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operations/curbi/biochar.cfm



Intro

Porous biochars can reduce
nutrient losses from fields

N,O emissions

NO, leaching
Biochar <10
Biochar 10 - 20** _ Biochar <10
Biochar 20 - 40*** _— Biochar 10 - 20**
Biochar >40*** — — Biochar 20 - 40
Fertilizer None* — & Biochar >40
Fertilizer Mineral*** == Fertilizer None** _
Fertilizer Urea*** T — Fertilizer Mineral
Fertilizer Organic
Fertilizer Mixed* Fertilizer Organic
N <150*** A Fertilizer Mixed
N 150 - 300*** - . N <150** +—
N >300* N 150 - 300
Overall effect*** N >300
Overall effect

() (8] (] () (<) (=) 1 T T T T T T ]

b © v v

' , oo e L £ ° F O & &

Biochar induced changes / % . :
9 Biochar induced changes / %

Biochar effects on N20 emissions, soil NO3 - concentration post-study, and NO3 - leaching during study affected by soil amendments (i.e. biochar application rate [Mg ha-1], fertilizer type and N

application rate [kg ha-1]). Data are shown as estimated mean effects and their lower and upper confidence intervals (95%). Circle size indicates number of observations. Solid vertical line indicates

mean of control treatments and dashed vertical line indicates mean of overall effect. Probability levels are indicated by

asterisks (*** for P b 0.001; ** for P b 0.01, and * for P b 0.05).

Overall, N,O emissions -38%, NO,~ leaching -13%.
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Intro

C sequestration and agricultural &
environmental benefits have inspired
recent research
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Intro

Biochars are different!

[]
1. Feedstock
* Positive list
2. Material properties
- C>50%
- 0/C<04
- HIC<0.6
3. Contaminants
Heavy metal thresholds
* PAH <12 mg kg
- PCB<0.2mg kg
- PCDD and PCDF < 20 ng kg™
4. Standard and premium biochars




Intro

Cascaded use in animal farming

55 uses of biochar (schmidt2012)

1. Feed improved cattle health

additive
(e.g. silage)

reduced odour

reduced gaseous losses of N

2. Bedding
amendment

Composting W = Addition to
the manure | | liquid slurry

4. Soil
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Case 1: Innovation cluster on Field Crops in Estonia

Biochar + cattle slurry =
reduced N leaching losses
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Case 1: Innovation cluster on Field Crops in Estonia

Biochar + cattle slurry =
reduced GHG emissions in next spring

N,O emissions in May 2018
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Case 2: BC+ sediment recycling?

Recycling nutrients in sediment is
the only efficient way for

closing the P cycles

Harvest Plants
/ / a7x Wastes
Farm land Soil \ \
Natural Fresh water
\ \ 10 Mt/yr, N—
Fertilizer \ Oceans
Phosphate |  Bedrock &
Rock Sedimen”
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Daneshgar et al. 201
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- Combining sediment
recycling with biochar

* reducing N and P losses
from field-applied
sediment?
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Case 2: BC+ sediment recycling?

Best practice for sediment recycling?
Lab and field experiments ongoing

» focusing on nutrient losses due
* gaseous emissions

 leaching
* runoff
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Case 2: BC+ sediment recycling?

BC treatments reduced leachate
volume and ammonia emissions
s from sediment
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Case 3: But is it safe?

Field experiments with all major Finnish
crops since 201(

emissions
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How efficient are recycling fertilizers?

HYKERRYS projects test
recycling fertilizers
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« Companies plan their best
treatments

* We provide controls: 0 and
mineral fertilizers
* Monitoring
« crop yields
* nutrient cycles
» soil biota

» soil structure
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How efficient are recycling fertilizers?

N-rich recycling fertilizers as good as
mineral fertilizers
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* In long-term, could be
even more efficient

...thanks to improved
soll structure and biota

AS = Ammonium sulfate

Treatments marked with same letters do not differ
significantly from each other, p < 0.05, Tukey HSD.



Conclusions

Wood based biochars safe tools for
sequestering C and closing nutrient
cycles (but know your biochars!)

* Recycling sediments only efficient way for
closing P cycles — Biochars improve further

* N-rich recycling fertilizers as efficient as
mineral fertilizers
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