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Part 1: carbon J

VFG Compost amended soils as a topic to search for new
SOC Stability assavs using Stable Isotope Techniques
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Conen et al. 2008
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VFG Compost Experiment

e Setupin 1997

e Crop rotation: beet,
wheat and potatoes
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e Start conditions: ‘W&-&c!ﬁg,@%ﬁ}%%ﬁ%'
— %C=0,9 g2 %”q‘:«ﬁ“»‘? L
— pH-KCl = 6,9
— Loamy soil
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Experimental Layout
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* 14 treatments
0 3 levels of VFG compost
(15, 30 and 45 t/ha)
0 3 application frequencies
(every 1, 2 or 3 years)
O Mineral fertilized control

0 Unfertilized control
0 Bare control
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Relative Yield after 18 Years
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Soil Organic Carbon after 18 years

1997
1999
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16 | m2004

1,4 | W2014

mineral fertilisation yearly 15 t/ha VFG
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Roth-C Modeling of SOC Increase with Compost Amendment
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Fitting of difference in SOC stock (AC) 45Mg compost ha year? and
15Mg compost hat year?! compared to mineral fertilized control.

Assemblée Générale du SOERE PRO, 24/11/2015, Colmar



0

SOERE-PRO

Comparison of Partitioning Coefficients with French fie

trials

CV(RM | Temperate climate

SE) soil C increase (Mg C
haly?!)at2tonC
input/ha/2vy

VFG compost Boutersem 0.40 0.50 0.10 52.4 % 0.36

Municipal solid waste compost,

) 0.62 0.38 0 13.9% 0.23
Qualiagro
Blow,aSte compost 0 0.80 0.20 17.0% 0.50
Qualiagro
Gree.n waste and sludge compost e - G 155,97 GG
Qualiagro
Enriched coffee cake compost 514G G . 30 5
SERAIL
Enriched bark compost
SERAIL 0.09 0.82 0.09 41.2 % 0.42
DPM: mean residence time 1.2 month Data Peltre et al.
RPM: mean residence time 3.3y 2012

HUM: mean residence time 50 y
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Isolation of Main SOC Fractions

a)
100 g air driepl soil < 8 mm
S »
macro-aggregates > 250 um (M) micro-aggregates > 53 - 250 ym (m) ‘ silt and clay < 53 ym (s+c)
| microaggregate | b)
isolator
- . micro-aggregates 53 - 250 ym (mM) .@
&
| POM > 250 um | | silt and clay < 53 ym (s+c M)

Based on Six et al. 2002
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SOC Distribution among Fractions
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Compost Derived SOC fraction decreases with increasing

compost application rate after 18 years

097
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15 Mg VFG compost ha-1y-1 45 Mg VFG compost ha-1y-1
Treatment

0.3-

— 81C mineral control: -26.5 %o
— 813C VFG compost: -28.6 %o
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MO05.01, BE 1T

e Silt loam NN
e °2005
* Red cabbage, fodder beet, maize, potato,

winter wheat...

e ~3ton C/ha.year
* Selected NPK addition for optimal supply

Treatments

e CMC-compost (2)
* VFG compost
 Farmyard manure
e Cattle slurry

e Mineral fertilizers
* No fertilizers
 Fallow
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QUALIAGRO, FR izi%"\RA
e Silt loam “—="" SCIENCE & IMPACT
°1998

Winter wheat-maize

4 ton C/ha.2year
No PK correction

Treatments

e composts (2)

* GWS-compost

e Farmyard manure
e N fertilizer
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P leaching
equipment

Artificial rain reservoir
+

Peristaltic pump

parafilm

Macherey Nagel 640w filter

/ Macherey Nagel GF/D filter
y

7/////////////////////////////////% > Glass fiber filter

Rubber plug

Leaching column
\

Filtrate bottle

/

Pressure gauge
+
Vacuum pump
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MO05.01, BE Qualiagro, FR
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Soil P input and ammonium lactate extractable soil P (P-AL) for the amended
soils
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M05.01, BE N

Dairy farmyard manure

nents

P leaching (mg P/)

Cumulative TP leaching (mg)

Highest concentration of P in leachates of FYM amended soils in Belgian trial
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Qualiagro, FR

35 1696 <— Total P input (kg P/ha)
3.0 -

P leaching (mg P/I)

Highest concentration of P per unit P input in leachates of FYM amended soils in
French trial
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33P0, adsorption studies reveal reduced sorption of PO, in FYM amended soils

MO05.01, BE Qualiagro, FR
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mineral
wad organic matter

High content of

. IDdissolved
organic matter S ._p <7

Low content

. E Pdissolved
organic matter S—=p
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Lower available P required at higher % SOM

Table 5.4 Effect of soil organic matter on the critical level of Olsen P for three arable
crops grown on a silty clay loam soil, Rothamsted
Yield at 95% of Olsen P associated Variance
Soil organic the asymptote with the 95% yield accounted
Crop matter (%) (tha ") (mg kg ") for (%)

Field experiments

Spring barley 2.4 5.00 16 83
. -1

grain (tha ) o 4.45 45 46
Potato tubers 2.4 44.7 17 89
(tha ")

1.5 441 61 72
Sugar (tha™') 2.4 6.58 18 87
from sugar | ¢ 6.56 32 61
beet

Johnston et al. 2074, Aav. Agron.
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ABSTRACT

This study was set up to identify the role of dairy farmyard manure and green waste or farm compost used
as a source of stable organic matter on soil P availability and P leaching. We sampled two long term field
trials (8 and 16 years) on silt loam soil, with continuous amendment of dairy farmyard manure (FYM) and
6 types of organic waste (VFG, BIO), municipal solid waste (MSW), sludge (GWS) or organic farm waste
(CMC1, CMC2) composts. Soil P availability was measured as 0.01 M CacCl, extractable P (P-CaCl>) and hot 22

water extractable P (HWP) and fresh subsamples were used to conduct a leaching experiment in 22
sl



Conclusions J

 Dose dependent retention of carbon in organic amended soils needs
further attention

e Higher P availability (chemical/bioavailability) at equivalent P input of
organic versus mineral P is yet unexplained and may have
consequences for efficient mining of soil P
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Soil Physical and Biological Effects
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(Julich, Institute of bio- and geosciences)
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Roth-C Simulation under Standardized Temperate Climate

QN
N

- K
3000 M
2000 K
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0 24 48 72 96 120 144 168 192 216 240
Time (months)

Carbon increase over 20y under standardized temperate climate and 2
Mg compost amendment every 2 years: 0.36 Mg/y
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Soil column

Suction bottle Water sample
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MO05.01
30

HWP (mg P/kg)

HWP determines even more than P-CaCl, the increased
soll P availability in farmyard manure than 1n
compost amended soils
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Qualiagro
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e What did we measure?
O Soil P availability

» HWP: hot water extractable
= P-CaCl,: 0.01 M CaCl, extrs

0O Soil P stock

m P-AL: ammonium lactate extractable P

O P leaching

= Taboratory leaching experiments
m TP: P concentrations in leachates

0 Soil organic carbon (SOC
0 Soil acidity (pH-KCLl)
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O Soil P availability
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