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Pflanzenkohle fiir das N-Management im Weinbau?
Neue Erkenntnisse aus Forschung und Entwicklung

Claudia Kammann, Andreas Haller und Otmar Léhnertz
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....Bodenkohlenstoff...??

URSPRUNG DER IDEE ,,PFLANZENKOHLE":
ANTHROPOGENE SCHWARZERDEN
IM AMAZONASGEBIET (ADE)
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and P <005, rspecaely.

Solomon et al. 2016, Frontiers in Ecology !
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PFLANZENKOHLE FUR NAHRSTOFF-
MANAGEMENT & KOMPOSTIERUNG
(NICHT ,,PUR” VERWENDEN)

ithaka institute

3 Faktoren

1. Kompost-Addition (£ 2% w/w)

2. N-Diingung (28 vs 140 kg N/ha)

3. Kontrolle, BC,, . BC,,, (£ 2% w/w)

L = .

- Gewichshaus, GefaRversuch (Quinoa)

3 mm < BC particles < 5mm I
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UNTERSCHIED WIE TAG UND NACHT: - Geisenheim
PFLANZENKOHLE , PUR* VS. KOMPOSTIERT University
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Kammann et al. 2015, Scientific Reports
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WIE GELANGT ES IN DIE KOHLE...?
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Results: NO, Extraction success from pure and “coated" biochar : DETAILS OF REPEATED EXTRACTIONS
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Name: Regenwurm-Reproduktionstest n%

Richtlinie: 1SO 11268-2 (1998)

Spezies:
Substrate: Kunsterde oder Feldboden, z.B. LUFA

Dauer: 56 Tage
Parameter: Mortalitat, Biomasse, Anzahl Juveniler
Design: Limittest

Der Einsatz von Biokohle zur Reduzierung des Nitrataustrages
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Reproduktion: Regenwurm

350 B =
[ ! BC-treat: p<0.001
1 Nitrate: p<0.001
° s00 ] BCxN.: ns.
i i
> 250 T
‘g’ .
& 1
~ 200 i
o
2 .
5 !
g 150 T
3 .
I 1
5 00 1
]
a
£
3 50
0
Kontrolle PK PK-Tee Kontrolle PK PK-Tee
UNBELASTET NITRATBELASTET!

Der Einsatz von Biokohle zur Reduzierung des Nitrataustrages A 15022024 12




15.02.2024

.

-

PFLANZENKOHLE, NITRAT & BODENFAUNA

Nitrat-Auswaschung (“Starkregen”)
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PFLANZENKOHLE, NITRAT & BODENFAUNA
“Nitrat aus Kohlepartikeln” - Extraktion
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FAZIT: PFLANZENKOHLE-KOMPOSTE + O

BEGRUNUNGSMANAGEMENT

= Humusaufbau: C:N:P:S....
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FAZIT: PFLANZENKOHLE-KOMPOSTE +
BEGRUNUNGSMANAGEMENT

stabilizing rhizodeposits

Zhe (Han) Weng", Lukas Van Zwieten'34*, Bhupinder Pal Sing
Stephen Jozeph™, Lynne M. Macdanald®, Terry L Raze,
4 Stephen Morris?, Daniel Cozzalino”, Joyce R. Araujo'™, Bra
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PURE BIOCHAR: TOO EXPENSIVE TO RETURN
INVESTMENTS BY YIELD INCREASES

Meta-study on crop yields:
Jeffery et al. 2015
(and other meta-studies)

VERSUS low amounts ]
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NPK or NPK-Biochar

...THE DIFFERENCE...?

NUTRIENTS CAPTURED IN BIOCHAR
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BC: Yes....
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Theory (Total N, CN Analyzer):
Repeated Extractions Nitrate:

6.0 g N kg Biochar
5.3 g N kg Biochar

untreated BC co-composted BC

Kammann et al. 2015, Scientific Reports

Biochar 15N-nitrate capture and release.
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DOES IT ALSO HAPPEN IN SOILS? -
YES IT DOES....

But standard methods likely underestimate nitrate in BC-amended soils

500

a) M Fig. 2a, Haider et al. 2016
400 - —e— NO3z™-N ® | Repeated 2M KCI
‘.'m + extractions (1 h)
; 300 A —%— NH4"-N '
£ 15t extraction:
£ 200 1 13% of total
100 -
u -

T T T T T T T T T T

1x 2x 3x 4x 5x 6x 7x 8x 9x 10x
Room temp. 22°C High temp. 80°C
Repeated KCI washing

Biochar 15N-nitrate capture and release 26.04.2017 19

IS NITRATE JUST SORBED OR EXCHANGED?

CAN BC BECOME ,,FILLED“? ...N,0...?
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OR:

NH, 5NO,

Biochar 15N-nitrate capture and release

METHODS

200g sandy soil (mixture)
WHC 65%, daily adjustment
+ 3 barley seedlings/jar

Jar sampling days 1, 3, 8, 15, 30

N concentrations and °N:

KCl-extr.; plants; BC particles; N,O fluxes

TREATMENTS
Control, BC,,. and BC ,,,

Ll . .

(£2% w/w)
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SN DYNAMICS BIOCHAR PARTICLES
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N,O EMISSIONS STILL REDUCD WITH BCoyp
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SUMMARY, OPEN QUESTIONS, PROSPECTS

* Biochar captures and exchanges NOj ....

* ...even better with age / ,organics” contact
* Plants profited from biochar-nitrate feeding
* N,O emissions were still reduced

> Lhidden® N (nitrate): part of ,Terra preta“ story...?
> Can we design slow-release nitrate fertilizers, is there
> a balance between N leaching protection and plant N
availability?
> Is nitrate capture part ot a) the ,,Nepal-success” story
and b) a N,O emission reduction mechanism...?

Biochar 15N-nitrate capture and release 26.04.2017 26

TAKE HOME, THANKS & QUESTIONS?

Nowsmber 2012

Check: repeated nitrate
extractions!

Biochar 15N-nitrate capture and release
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GHG EMISSIONS AND "*N IN N,O
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N,O emissions (ug N kg h*)
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