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Figure SPM.10 [FIGURE SUBJECT TO FINAL COPYEDIT]
Cumulative total anthropogenic CO; emissions from 1870 (GtCOy)
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Earth at Night Astronomy Picture of the Day
More information available at: 2002 August 11
http://antwrp.gsfc.nasa.gov/apod/ap020811.html http://antwrp.gsfc.nasa.gov/apod/astropix.html
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Fig. 2. Estimated N deposmon from global total N (NOy and NHx) ennssnons totaling 105 Tg N y . The pltg g g e e oviApo sstcypi i

unit scale is kg N ha=* y~* modified from the original units (mg m™ vy (16).
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from Galloway et al. 2008, Science
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Fig. 2. Estimated N deposmon from global total N (NOy and NHx) emissions )
unit scale is kg N ha~* v~ modified from the original units (mg m™2y™) (J anthropogenic
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al, 2008, Science

1860 1995

anthropogenic

2005




JUSTUS-LIEBIG- Hochschule

=] UNIVERSITAT -( } Geisenheim
I GIESSEN "2 _ i $

University

Atmosphere
Soil

%)

M
—k

p— E
=)
9 S
o o
S— c
[\ [T
'E —
()
6‘ L
)
(7]
: 2
o ©
w—r
- T
= ©
o

NHE -

Nitrification

N mireralization N fertilizer - 1 1 1 5 1 M

Animal manurs 20000 15000 10000 5000

N deposition
H .
Figure 1 ‘Hole-in-the-pipe” model of the regulation of trace-gas pre Time (before 2005)




Planetary Boundaries
A safe operating space for humanity

Climate
change

200°
ds ﬂlﬁ 1‘55

alay

(2
[}
=
7]
s
=]
= |

i
Cha e ce® gt
F Em E'l B
jb‘-‘l‘ Cal ; Hﬂgﬁ-

Earth at Night
More information available at:

Sl aore af UnEacEssaty kol FsF Astronomy Picture of the Day
= |n 2one of uncertainty (noreaging risk)
http://antwrp.gsfc.nasa.gov/apod/ap( Befow baundary Gale)

2002 August 11
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Char type feedstock barley salad cress earthworms | Comment: char was...
germin. growth  dermin. growth ggrmin. growth behavior (...re latively...)

BC-1 peanut hull
BC-2 wood (gasifier)
BC-3 wheat straw
BC-8 greenwaste
BC-9 brewery draff

CC-1 beech wood barbeque charcoal

CC-2  beech wood logs (+/) (+/) high-temp., ash rich

BC-5 sugar beet chips
HC-3 wet sugar beet-root pulp all products: beet root

HC-4*  wet sugar beet-root pulp  |not tested not tested not tested feedstock

HC-5*  dried sugar beet-root chips

HC-6 bark and wood muilch ) (+/-) best of all hydrochars

nutrient-rich
PAH contaminated
low-temp. (400°C)
no pollutants detected
no pollutants detected

BC-7*  Miscanthus chaff out of the same Fst.: BC is
HC-7 Miscanthus chaff o.k., HTC very bad

LC1 Meat-and-bone meal first set contaminated, second
LC-2 Meat-and-bone meal (+/-) (+/-) o0.k. due to producer

Color code:
BC = Biochar: Pyrolysis

HC = Hydrochar: HTC process
LC = low temp. conversion char

= char o.k., no negative effects (inhibition / reduction)

= tendency towards improvement (p<0.1)

= significantly improved or preferred

* vapor-thermally carbonized (+/-) = positive in low conc., negative in high conc; OR: negative when fresh, o.k. when aged

= significantly negative effects / significant awidance; (+/-) strength of "negative" depending on age
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Figure 1-1: Study site as viewed from above. The red rectangles highlight the foor blocls of the biochar
experiment, picture taken from soogle maps (bitps-'www. zooprle de'maps: last access: 0701 2015).
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Table 4-2: Bazal and subztrate induced respiration rates, soil microbial biomaz: (SAB) and gCO, value [nz CO, u=" SMB b'] of the different zoil
mixtures {(Alean = standard deviadon). Letter: depict zignificant differences between the treatments (p=0.05), The qC0; value gives the respiration of
every ng microbial biomas: per hour during bazal respiraton. Note diffarent maz: unit in gC O,

soil basal resparation respiration during plateau peniod (SIR) SMB (SIR) gCO; basal Iegluaﬁnn
[ng CO: g'h’] [ug CO;g'h"] (Mg e ] [ng CO, pg” SMBL™]

control 6.70= 1307 2503 = 16.78% 17706434575 [253=0.80°

feedstock 003146 6000 =248 142506 £510.79° [47=02%

HIC 800165 03 72=3815 1031 05+7850]" [314=0]18"

biochar 1035=180° 13626 =4532° 280734=93361° [140=0385




Kontrolle 2011

4.02 0.04

B Makros

= Small Macros

Kontrolle 2012

W Makros

m Small Macros

Kontrolle 2013

4.15_ 974

B Makros

H Small Macros

= Mikros = Mikros = Mikros
m Silt&Clay mSilt&Clay = Silt&Clay
= POM ® POM =POM
Feedstock 2011 Feedstock 2012 Feedstock 2013
344_ 0.33 0.77 3.00_ 0.65
B Makros B Makros B Makros

m Small Macros

® Small Macros

= Small Macros

w Mikros i Mikros = Mikros
B Silt&Clay W Silt&Clay m Silt&Clay
=POM uPOM uPOM
Hydrochar 2011 Hydrochar 2012 Hydrochar 2013
3.60__0.06 548 042 286 0.61
W Makros B Makros | Makros

= Small Macros

m Small Macros

= Small Macros

= Mikros = Mikros = Mikros
m Silt&Clay m Silt&Clay m Silt&Clay
= POM = POM =POM
Biochar 2011 Biochar 2012 Biochar 2013
568 0.07 535029 3.40 0.16
® Makros B Makros u Makros

m Small Macros
w Mikros

m Silt&Clay

= POM

m Small Macros
= Mikros

| Silt&Clay
uPOM

m Small Macros
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