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BIOCHAR AND SOIL ' FERTILITY
Application ofbiocharin soil may influence j|> Dependingon:

wcarbon stock /

wfeedstockuse to producdiochar

A et

wcolor (albedo) Sa wprocesgtemperature and time)
wbulkdensity

wtotal porosityand waterretention m @
wsoilacidification BIOCHAR PROPERTIES

wcationandanionexchangecapacity

wfertiliserefficiency &% wsollproperties

worganicmatter mineralization ‘*, wmode ofbiocharuse (rates, witlwhat)
wsoillife (microorganisn wclimaticconditions
worganicandinorganicpollution wtype of crops @
wGHG=£missiomand nutrlentleachlng 5.,\ WX X X X X X X

wcropyelds

HOW AND WHERE BIOCHAR IS US

4




DemonstrationField (CascinBaroncinaCREAZALod) : Silagemaizein rotation with Italina rye-grass

A Soil type: sandy loam soil, sabid pH, K and P low level, moderate in TOC

Btg: biochar

A biocharapplication Bcht biocharwith mineralfertilisation AvalilableN providedto
Maize 170 Kg/ha

(+ 80 P and 180 K in
. biocharwith bovineslurry mineralfertilisation)

Bdig biocharwith digestate

Cchi mineralfertilisation (urea + PK) AvalilableN provided to

A Control Cdig digestate Maize: 170 Kg/ha
. bovineslurry (+ 80 P and 180 K in
Nconc nofertilisation mineralfertilisation)

— BG biocharfrom gassificatiorprocess GLMSRL (MN)
A biochartypes

BP. biocharfrom pyrolysis- Ecco SoluziorsRL (CO)

D1: 10 t ha dm. NOTE
A biocharapplicationrates D2: 20t hatdm Biochar application just at the first year
D3: 40 t ha dm Chemical, Dlgesta_te and _Slurry: every years|at
Maize sowing




MAIN BIOCHAR PROPERTIES

PARAMETER

Water content (% m/m)

pH
Electricalconductivity(dSm)
Total Carbon (% dm)
OrganicCarbon (% dm)
Molar ratio H:Corg
StableCarbon (% (rg)
Ash550°C (% dm)
TotalNitrogen(% dm)
TotalPhosphorug% dm)
Total Potassiun{% dm)
Water solublePotassiun{mg/L fm)

BIOCHAR G BIOCHAR P
67,6 68,3
9,9 9,2
73 6
77,9 77,9
76,8 77,6
<0,1 0,1
87,1 91,9
17,06 6,26
0,16 0,20
0,26 0,05
1,03 0,27
1363 19

Feedstockwood from localforests

STANDARD

EN 13040

EN 13037

EN 13038
D.Lgs/276:16 (Dumas)
D.Lgs/276:16 (Dumas)
D.Lgs/276:16 (Dumas)
H,O, oxidation(BQM)

EN 13039

EN 13654

EN 13650

EN 13650

EN 13652



Maizesilageyeld 20182021

Maizesilage2018 Maizesilage2019
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Maizesilage2020 Maizesilage2021
25 25
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Maizesilageyeld 20182021

t hals.s.
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15
14
13

Average Maize yelds 2018-2021
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Average Maize yeld 2018-2021

15,9
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Italian Ryegrasyeld 20192021

Italian Ryegras£0192020

TQ CHI DIG REF TQ CHI DIG REF
BG
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Cchi

Italian ryegrass DMY 2022022
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Italian Ryegrasyeld 20192022
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Averageyeld 20182022

Maize silage 2018-2021
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Maizesilageyeld 20182021:standardizeddata of different treatments

Biocharvsmineralfertilisation

2 CHI=0.12x + 1.10 BGCHI=0.12x + 0.32 BPCHI=0.27x + 0.87
R2=0.0128 R2 =0.0259 R2=0.1229

Biocharvsdigestate

-1
¢ BGCHI A BPCHI ® CHI
= = |ineare (BGCH==== | ineare (BPCHH——— Lineare (CHI)
Biocharvs bovineslurry
1 REF = 0.36x0.86 BGREF = 0.09%.45 BPREF 6.38x + 1.02

R2=0.1101 [ ) R2 = 0.0218 R2=0.1700

10

-15

BGREF BPREF ® REF
Lineare (BGREF) Lineare (BPREFR=— Lineare (REF)

15 RE=06045 Re=0.6881 R2=0.3436
¢ BGDIG A BPDIG ® DIG
= = Lineare (BGDIGy=—— Lineare (BPDIG=— Lineare (DIG)
Biocharvs nofertilisation
1 NConc =0.12x +0.17  BGTQ =0.12x- 0.47 BPTQ = 0.37x1.26
R2=0.0279 R2=0.0267 R2=0.2233
05 @
®
0
1 2 3 4
-0,5
@ o
-1
-15
-2
BGTQ BPTQ ® Nconc

Lineare (BGTQ;) Lineare (BPTQy—— Lineare (Nconc)

| 2




0,6
0,4
0,2

-0,2
-0,4
-0,6
-0,8

-1,2

-1,4

Italian ryegrassyeld 20182021 :standardizeddata of different treatments

Biocharvsmineralfertilisation Biocharvsdigestate
1
CHI = 0.02x40.16
¢ ° HFIQZ:O.O())(QSl ¢ BDIG = 0.201x405.66 ’
________ P 05 R2=0.736 —____—

DIG =1.15x2.71
R2=0.7299

CHI = 0.154x311.6
R2 =0.0886

Biocharvs bovineslurry

08 BREF = 0.28)0.04

R2=0.0787
0,6

0,4

0,2

-0,2

0.4 REF = 0.12x0.47

R2 =0.3652
-0,6

°
-
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GREENHOUSE GAS EMISSION IN ITALY

CQ equivalents= CQ + 34*CH + 298*NO

2)

,‘
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SLURRY APPLICATION NOT ONLY POSITIVE

Soil and Slurryand
climatic crops
Condition management

=

4 Organic matter
apport

17



DIFFERENT APPLICATION OF SLURRY AND GHGs EM
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https://doi.org/10.1016/j.scitotenv.2012.12.082

GREENHOUSE GAS EMISSION AND BIOCHAR

Schmidt, 2014vww.biocharjournal.org/en/ct/29
Maureret al., 2017https://doi.org/10.3390/su9060929
Janczalet al., 201 7ttps://doi.org/10.1111/sum.12465
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https://doi.org/10.3390/su9060929
https://doi.org/10.1111/sum.12465

BIOCHAR APPLICATION TO SOIL REDUCE

Biochar <10
Biochar 10 - 20**

IBIGIBU SSION

AND ALSO REDUCEL8%NO3I LEACHING

N,O emissions

Biochar <10
Biochar 10 - 20*

NO, leaching

Biochar 20 - 40**
Biochar =40***

L

Biochar 20 - 40
Biochar =40

Fertilizer None*

Fertilizer Mineral***

Fertilizer Urea***

Fertilizer None**
Fertilizer Mineral

Fertilizer Organic
Fertilizer Mixed*

Fertilizer Organic

Fertilizer Mixed

N <150*** e N <150*** _

N 150 - 300*** — R M 150 - 300

N >300* N >300*

Overall effect*** - Overall effect - |
& & & ° S & S 0§ S & 9

Biocharrate application[Mg ha ¥, kind of fertilizer [kg h& ¥

Biochar induced changes / %

Biochar induced changes / %

Borchardet al., 2019https://doi.org/10.1016/j.scitotenv.2018.10.060
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BIOCHAR USE FORG<EMISSION REDUCTION
AND FOR INCREASING OF CARBON STOCK IN SOIL

Biochans avalidsolution
becauseamany
opportunity of application
(Paustiaret al., 2016)
Climatesmartsoils|
Nature

Biochar application
(1.0-1.8 Pg CO,(eq) yr )

management
(0.3-1.6 Pg CO,(eq yr™')
Cropland

management
(0.3-1.5 Pg CO,(eq yr™')

Restore
degraded land
1-0.7 %
| (0.1-0.7 Pg CO,(eq) yr -)
(0.01-0.05 Pg CO,(eq) yr') Rice.
Water (0.2-0.3 Pg CO,(eq) yr™')
management
(0-0.07 Pg CO,(eq) yr™")
(0.3-1. yr )
0.1 1.0 10 50
Average greenhouse gas emission reduction or removal rates (Mg CO,(eq) ha™' yr™') 21


https://www.nature.com/articles/nature17174
https://www.nature.com/articles/nature17174

GREENHOUSE GAS EMISSION: PROJECT FOCU
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