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Background & Objectives =

 Worm-composting : vermicast

* Soil amendment with positive effects on soil phzysic -chemical
properties promoting productivity (Pramanik, 2010

e Circular economy and green business

« Worms are responsible for emissions of potent GHG (N,0)

* The addition of Biochar (]§>C) to the system to reduce the N,O
emissions (Wu et al, 2019

* Our central hypothesis is that BC will reduce N,O emissions
from the worm treatments and that,

. ?reater reductions in worm emissions when BC is added after |
Compost-BC-wormsg) the initial hot composting process than
when added before BC-compost'Worm$.

production to farm to fork
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Experiment setup
* Greenhouse exp at JAEA

( S . b d f L b . ) Lines I 2 3 4 3 6 7 8
elbersdort Laboratories
I Comp 2-1 Comp W-1-3 BC-Comp 3-3 BC-Comp 3-1 | Comp 2-3 Sotl only 6-1 | Comp 2-2
« Experimental setup (pot)
BLOCKI |2 BC-Comp 3-2 Soil only 6-2 Comp W-1-2
' 1
* Labelling 1°N
3 Comp W-I-I | Soil only 6-3
1 Comp W-1-4 | BC-Comp 3-6 | Soil only 6-5 Comp 2-4 BC-Comp 3-5
2 Comp 2-5 Comp 2-6 Comp W-1-5
3 BC-Comp 3-4 | Soil only 6-6 Comp W-1-6 Soil only 6-6
1 BC-Comp 3-7 BC-Comp 3-8 BC-Comp 3-9 | Comp 2-8
BLO 2 Soil only 6-9 Soil only 6-8 Comp W-1-8 | Soil only 6-7 Comp 2-7
3 Comp 2-9 Comp W-1-7 Comp W-1-9
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Materials & Methods

* GHG exchange:
N20 & corresponding isotopes (§1°N)
Manual Chamber + Trace Gas Analyser (LGR)

» Soil Moisture (water use)

BOKU Tulln Labs (Stable Isotope Group)

* Aboveground biomass

* Soil Sampling

 Inorganic N (NH+N &NOs-N) — 0.5M K2S04
« Microbial Biomass (CFEM)

« EA-IRMS measurements (N content & §15N)

» Statistics & Data Analysis with RStudio & Excel
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Cumulative Fluxes N-N,O for the 7 Treatments over the Time Total N20-N loss (ug/kg soll) vs Treatment
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Results

Microbial N per Treatment Phosphate P per Treatment

Boxplots Dry weight vs Treatment : —
wo_| -
: | i 15N \n‘org 5 BCrCo‘mp 3 CumD‘—BC 4- Comp‘rW 2- Com‘p 1- No P\‘am 7- Soil O‘n\y 6-
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Summary & take home message

Although many have suggested increased N,O emissions from Compost and Worm-Compost we
couldn’® observe much emissions

Jverall Qrgfanip treatments showed far less N,O emissions compared conventional production
Inorganic ert111zat101r115 and plant production was enhanced in compost treatment.

BC didn’t reduce emissions, BC-Comp showed slightly higher N,O emissions compared to Comp and
Comp-W, but offers the best trade-off between soil improvement and plant production overall

The results seen from this work add to knowledge base for advocacy of the use of worm-compost-
biochar as valuable peat alternative and open a path for further research

Decision making on peri-urban food wastes management — circular economy and sustainability
strategies. Farm to Fork strategy - for a fair, healthy and environmentally-friendly food system (EU

Green Deal 2020)
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