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Background f
Better understanding is heeded about ? )

* Root development

... factors controlling turnover and stability of the stored SOC,
particularly in the deeper soil layers

... linkage between nitrogen inputs to soil and SOC
sequestration

... transfer phase from conventional to no-tillage mulch-based
systems



Coordinated Research Project D1.50.12

SoillQuality and Nutrient Management for Sustainable

Food Production in/IMulch-based Cropping Systems in Sub-
Saharan Africa

mulch-based agricultural systems that aim

= to (i) restore soil fertility, optimize ecosystem service efficiency and
increase agricultural productivity,

= while (ii) enhance adaptation and mitigation to climate change in these
systems in Sub-Saharan Africa

Duration: 2011 - 2016, 15 participants



Need for analytical tools ...

* To assess carbon distribution in the soil (ot
profile under on-farm conditions =

* To quantify stability of the stored SOC in
agro-ecosystems



* Multiple isotope based (*3C, **C and *>N)
tracing techniques

» At natural abundance and enriched levels
» Bulk soil and plant samples
» SOC fractions

» Specific organic compounds (13C in fatty
acids) for SOC origin

* Adaptation of modelling tools for
assessment of SOC stability or determining
SOC origin




Field experiments

1. Grofs-Enzersdorf (16 years long-term
trial): Chernozem, with SOC (> 2%) —
10 km East from Vienna;

2. Grabenegg: Cambisol , with SOC
content (1-1.5%) — 116 km West from
Vienna

Greenhouse experiments on two contrasting
soils (Seibersdorf FAO/IAEA Laboratories)
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Carbon contribution in Chernozem (Gross-Enzersdorf, Austria)
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v Low concentrations in the deeper soil

v’ Better extraction techniques?
v Additional specific compounds




Shift in & 13C signature in
Particulate organic matter (POM) Fraction?

-25.5 e - 4
= Shift in & 13C o
2 26.0 signature
= under
QU -26.5 different o
o tillage O
-27.0 systems
-27.5 ; :
-28.0

O Zero-tillage @ Conventional tillage # alley



Assessing Soil Organic Matter (SOM) Stability

v’ particulate organic
matter (POM)
v' mineral-associated

15N small organic matter (mOM

C:N large
poor stability

Developed for undisturbed ecosystem

mOM conditions, but what for agro-ecosystems?
CN deteased v’ Fertilizer-N inputs
more stable )
v" N dynamics

515N (%o) v’ Steady state? @
Conen et al., 2009



First application of Conen model
(Grabenegg — Soil, Gleyic Cambisol)

15N 815N
mOM POM C/N C/N
[delta] [delta] mOM POM
mean 6.693 4.695 8.19 14.00
stdev 0.008 0.157 0.02 0.23
£-2 £-5 Validation through #C-dating is needed to find
n n the right € (enrichment factor)
mean 107 58 _ N
stdev 16 7 ¢ Is the critical factor

(~ isotopic fractionation)



Conen model application in Chernozem
(Gross-Enzersdorf, Austria)
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Conen model application in Chernozem
(Gross-Enzersdorf, Austria) — (2)
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Way forward

» |Isotopic tools for field-based assessment on soil organic
carbon sequestration and stability

* Training CRP — TC project participants in isotopic
techniques for soil organic carbon assessment



Many thanks for your attention!

CRP D1.50.12 and SWMCN team



