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A network for innovation in silviculture and integrated systems for forest risk management

Use of experimental plots to test
silvicultural practices adapted to
drought risk (use of Biochar and ash
from biomass industry)
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How will climate change affect
forests?

v' Summer droughts are expected to become

dROK-FOR
more frequent and more intense,

The Influence of Climate Change

E F . .
ey el s especially in southern and central Europe,

and the Forest Sector

due to the combined effects of rising
temperatures and a decrease in summer

precipitation.

v’ Biotic risk will increase. Forest pest’
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Question: Can foresters improve soil
water holding capacity and tree
species resilience to biotic diseases?
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Hypothesis: Addition of
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soils can improve soil
water holding capacit
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BIOCHAR Y CENIZAS DE BIOMASA.

ESTRATEGIAS DE ADAPTACION DE MASAS

FORESTALES AL RIESGO DEL CAMBIO CLIMATICO
N2, Fernd o2, A2

*NEIKER-Tecnalia, 812 Parque Cientifico y Tecnolbgico de Bizkaia, 48160 Derio, Bizkaia
*Universidad del Pais Vasco, Dpto de Mineralogia y Petrologia, Campus de Bizkaia, 48490 Leio, Bizkaia
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En el escenario de Europa 2020, la importancia de la biomasa en
Espaiia es imrefutable. El potencial de mitigacién de la biomasa
se basa en dos factores principales: la sustitucién de los
combustibles fésiles por la biomasa, y el secuestro de carbono
en la biomasay el suelo. A nivel mundial, el uso de biomasa para
calefaccion y energia podria ahorrar més de 1 gigatoneladas de
carbono (GtC) anuales hasta 2030 (FAO, 2010). Sin embargo, se BIOCHAR CENIZA
trata de la tecnologia renovable menos desarrollada en Espaiia

X Se produce mediante pirdlisis  Se  produce  mediante I3

en los Gltimos anos (BIOPLAT, 2012). Actualmente existen  _ooorcionando acelte y gas  combustién directa de biomasa

diferentes métodos de produccion de energia basados en la  como otros subproductosque  para la generacidn e calor, en

biomasa como la combustin directa o la pirdlisis. pueden ser utlizados como  ella  se concentran los
combustibles. nutrientes.

Los métodos de produccién de energia basados en la biomasa con la posterior aplicacién de biochar o las cenizas de madera al suelo
parecen prometedoras parala mitigacidn del Cambio Climético por un lado, y para Ia de adaptacion de las masas forestales frente al riesgo
del Cambio Climatico, ya que en el futuro se esperan veranos més secos en todas las regiones del arco Atlantico (ain més en las regiones
mediterraneas) y la adicién de biocarbones al suelo podria mejorar la capacidad de retencién de hidricay mantener la produccién primaria,
sobre todo en verano

7 )9 Mg C por hectarea de biochar de Miscanthus
© 2)3Mg C por hectarea biochar de Miscanthus

3)9 Mg C biochar de Miscanthus + 200 kg de

. NH5NO3 por hectirea

4)La cantid de Caqueel
de ceniza por hectarea (4500 kg por hectérea)

5) La cantidad equivalente de Ca del tratamiento 2 de
ceniza por hectérea (1500 kg por hectérea)

6)La cantidad equivalente de Ca del tratamiento 1 de
ceniza +200 kg de NH4NO3 por hectirea

7) control

3 bloques y 3 repeticiones por
tratamiento por bloque.

63 parcelas de 64m* Referencias:

FAO, 2020. What woodfuels can do to
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iecnalia 1112 de abril de 3013, Zaragoza Minesterio de Ciencia e Innovackin.

Briefly,

The infrastructure and FORRISK project were

presented in the scientific network onthe

mitigation of greenhouse gas emition in 4
agroforestry (Red REMEDIA). :
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Biochar application to forest soils. A Silviculture trial under the risk of |

climate change

Nahia Gartzia-Bengoetxea” and Ander Arias-Gonzalez*%**

- However, when a more novel method to asses
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Briefly,
The ecotoxicological risk of the aplication of biochar
was assessed, and it was concluded that miscantus

Biochar cannot be considered a toxic product for the
environment.

toxicology MARA was addressed some toxici
revealed.
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Briefly,

The ecotoxicological risk of the aplication of wood ash was assessed, and it was
concluded that wood ash from Pinus radiata cannot be considered a toxic product
for the environment, but when a more novel method to assess toxicology'MARA was

addressed some toxicity was revealed.
|
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Organic Matter decline, maintain forest productivity and improve in

against pest and diseases.

Biochar stabilization by organo-mineral associations in a
forest soil under Pinus radiata in the Spanish Atlantic area

0. Fernandez-Ugalde’, A. Arias-Gonzalez?, L. Moragues-Saitua?, J. Arostegi’,
N. Gartzia-Bengoetxea?
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INTRODUCTION
The application of bloch-r in soils is being considered a potential strategy to sequester carbon while improving both soil
and The fits of biochar for soil mainly depend on the properties of adsorption and stability
of biochar. Further, these two properties make biochar an effective technology to tackle major environmental problems.
Many forest soils in the Spanish Atlantic area have low contents of organic carbon, so that the amendments of these soils with biochar
might be a key strategy to restore soil quality and to strength the resilience of forest ecosystems to tackle climate change.

OBJECTIVES

vTo smdy the shblllxation of blochlr by organo-mineral interactions in a forest soil in the Spanish Atlantic area, since the
g is akey i for the long-term stabilization of organic matter in soil.
(1)To measure the incorporation rate of biochar to organo-mineral associations aﬂer one year from the addition of biochar to the soil
(2) To test the role of mineral composition of the soil in the of org: I
IMENTAL FIl b
/A 20-year old plantation of Pinus radiata (C3 plant), located in the Basque Country (Spain)
ISoII extremely acid (pH = 4.30) with a clayey loam texture, developed in silty sandstones |
design: a block design with 9 replicated plots per treatment
~Control (CT)

-Biochar (BIO, 9 Mg C of biochar per hectare)
-Biochar + N (BION, 9 Mg C of biochar per hectare activated with 0.8% N)
v Biochar, produced from Miscanthus sp. (C4 plant) by pyrolysis at 450 °C, was added in May 2012
¥ Climate: Humid temperate (mean annual temperature 8.5 °C and mean annual precipitation 1200 mm)

R Ly

RESULTS from I to e s
1) Particle-size fractionation and clay mineralogy: 2) Organic C and C isotopic composition of particle-size

¥'We separated organo-mineral associations with contrasted clay fractions:
¥ The <0.05 um fraction showed the greatest concentration of

trend was similar in the three treatments organic C

¥ C,q in the <0.05 pm fraction: BION > CONTROL > BIO
¥No clear trend was observed in the distribution of biochar-C
among the fraction one year after addition
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vThe fraction 2-20 prr} was mainly dominated by illite

220ym
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¥Fractions 0.2-2 and 0.05-0.2 ym were dominated by
interesiratified minerals with vermiculitic phases m
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Briefly,
Biochar plays an active role in the water stable aggregate formation
and Biochar can be protected within microaggregates, preventing SOM lo
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Future perspective

e Spanish Ministry of Agriculture granted us with another PhD
student.

e We have established another trial in another soil type.

e This autumn we will sample intact soil cores to determine the
effect of biochar and wood ash application on soil water
retention curves, 2 years after application.

e We are studying the effect of Biochar and wood ash appllcatlon
in soil biodiversity, another risk of soil degradation. /
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Thank you for your attention!
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