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1. STABILITY OF WOOD BIOCHAR IN AGRICULTURAL SOILS OF SOUTH-TIROL

2. IMPACT OF BIOCHAR ON GREENHOUSE GASES (GHG) EMISSIONS FROM
AGRICULTURAL SOILS IN SOUTH-TIROL
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2/05/2017-

C compost (45 t/ha) Vineyard (Mdller Thurgau ) near Merano,
biochar 25 thha South-Tirol, Northern Italy

B2 biochar 50 t/ha

B1C biochar 25 t/ha + compost

biochar 50 t/ha + compost




I s s 1. Biochar stability in soil
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SOIL SAMPLING:

TO (before biochar distribution)

T1 (3 weeks after biochar distribution)
T2 (1 year after biochar distribution)
T3 (2 years after biochar distribution)

2 samples per plot: 48 sampling points until 20 cm depth

Assessment of:
- Corg (%)
- Bulk density (p)

BIOCHAR STABILITY ESTIMATE THROUGH 2 ANALYTICAL TECHNIQUES:

1. 13Clsotopic mass balance
2. Benzene polycarboxylic acids (BPCA) analysis (Busch and Glaser 2015)
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(63Cy01 - 6Csop) 813C, . 0 = -24.81%0

(613Cbiochar - 613CSOM)

f=

613CSOM = isotopic signature before amendments (T0)

613C,,, = isotopic signature after amendments (T1, T2, T3)

Biochar-C [t ha'] =fx C__[%]/100 x p [g cm3] x 20 [cm] x 100

org[
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MARTIN-LUTHER-UNIVERSITAT Assessment of Benzene Polycarboxylic Acids (BPCA):
HALLE-WITTENBERG molecular markers of black carbon

Fakultat Naturwissenschaften llI
Institut fir Agrar- und Erndhrungswissen-

OOH
schaften OOH
FG Bodenbiogeochemie @:c HOOC OOH
COOH

COOH HOOC OOH
OOH
phthalic acid hemimelitic acid pyromeliitic acid
OOH
: :WH HOOC OOH HOOC OOH HOOC COOH
HOOC OOH HOOC COOH HOOC COOH
- rimesic acid benzenepentacarboxylic acid melitic acid

Bruno Glaser Katja Wiedner

Biochar-C [t ha'] = C,,., [g kg™] x biochar factor x p [g cm3] x 20 [cm] x 10
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60 I 71 justafter biochar
distribution
50
T3: 2 years after
j:“ 20 biochar distribution
9 30 ] B2=31.9 t biochar-C ha!
<
o
‘5 20
B1=15.9 t biochar-C hat
10
0

Bl B1C B2 B2C

—> THE INCREASE OVER TIME IS NOT STATISTICALLY SIGNIFICANT,
RESULTS MIGHT BE LINKED TO THE HETEROGENEITY OF BIOCHAR
CONCENTRATION IN THE SOIL
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60 -
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estimate < isotopic mass balance
40 - and the estimate of isotopic mass

\Ff{: 1653223 balance is very close to the dose
=Y applied

T3: 2 years after biochar

mass balance
(W8]
o
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biochar-C (t ha!) estimated with isotopic

20 J = application, BPCA method
_ estimate > isotopic mass balance
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PICARRO

CRDS Analyzer

Carbon and Water Cycle Measurements

Closed dynamic
chambers N,O + CH, + CO,
-EOSENSE™




iz et 2. Impact of biochar on soil GHG emissions - methods

e
* Experimental duration: August 2017 - December 2019
e Campaign frequency: monthly for 2 days
* Experimental design:

* 6 chambers remotely controlled with a Multiplexer

* measurements duration: 10 min

* measurements replicated on 3 plots for each soil treatment + 24 hourson 1
replicate for each soil treatment

* Monitoring of environmental parameters:

e soil humidity
* soil temperature
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BIOCHAR IMPACT ON SENSITIVTY OF GHG FLUXES TO SOIL TEMPERATURE AND BASAL EMISSIONS

Relation between GHG fluxes and soil temperature:
e for each treatment
» for each year of experiment

Linearization of exponential relations

Comparison of the regression lines parameters:
* Slopes (b): sensitivity of fluxes to soil temperature
* Intercepts (R,): basal emission

Statistical tests: ANCOVA and Tukey test applied to orthogonal comparisons:
* Nvs.B1landB2
e Cvs.Bl1CandB2C
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Biochar reduces the sensitivity to
temperature of CO, fluxes in
comparison to soils amended only
with compost

Biochar increases the sensitivity
to temperature in comparison to
control soils and reduces R, in
comparison to soils amended only
with compost

Biochar increases the sensitivity to
temperature in comparison to control
soils and soils amended only with
compost
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0.000008

0.0078
0.0471

Biochar reduces the sensitivity to
temperature of N,O fluxes in
comparison to control and soils
amended only with compost

a
BlC 0.0014 a 0.018
B2C 0.0007 a 0.0151

Biochar tends to change the sign of
the relation between temperature
and N,O fluxes in comparison to
control

Biochar tends to change the sign of
the relation between soil

temperature and N,O fluxes in
comparison to control and
increases the sensitivity in
comparison to soils amended only
with compost
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Biochar reduces the sensitivity to
temperature of CH, fluxes
compared to control soils and soils
amended only with compost

Biochar increases the sensitivity to
temperature of CH, fluxes
compared to soils amended only
with compost

Biochar increases the sensitivity to
temperature of CH, fluxes
compared to control and soils
amended only with compost
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2. Soil humidity - results
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A Tt (obiian Conclusions
—
v The estimated biochar residence time in soil (MRT) is short but estimations are uncertain:

v different results according to the specific method
v further analysis are needed to confirm biochar stability in the long term

v' €O, and CH, emissions:
v" 15t year since application: biochar reduces sensitivity to temperature
v Following years: biochar increases sensitivity, mainly at high application rates

v"N,O emissions:
v" 15t year since application: biochar strongly reduces sensitivity to temperature

v Following years : biochar changes the sign of the relation between fluxes and soil temperature compared to
control soils. Impact on the magnitude of parameters is less clear, but less relevant because fluxes are very low

v These results are confirmed if biochar is applied together with compost
v" Results suggests that the impact of biochar on GHG fluxes is influenced by biochar aging

v" Soil humidity decreases after June 2018 = possible impact on GHG emissions = confounding effect with biochar
aging
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