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INTRODUCTION AND OBJECTIVES

Digestate has been widely studied in agriculture as an organic amendment, but its role in the restoration of degraded soils (e.g., burned forest areas, road embankments,
and quarries) has received less attention. Within the Spanish pilot of the European ECOLOOP project, one focus is to investigate the influence of digestate in degraded
environments, specifically quarry soils in this case. The objective was to evaluate how the application method (superficial vs. mixed) and particle size (>6 mm vs. <6 mm)
affect soil erosion parameters, with particular emphasis on their potential to improve physical characteristics related to erosion resistance and their capacity to store water.
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INTRODUCTION AND OBJECTIVES

Ecoloop is a European project aimed at revalorizing by-products from renewable energy production in agri-food systems within the framework of a circular economy.
In the Spanish pilot, digestate generated through the anaerobic digestion of biogas plant residues is considered for use as a fertilizer or organic amendment in
agricultural soils. Nonetheless, its potential to stimulate microbial activity may be modulated by factors such as temperature and particle size. As a preliminary
approach, a controlled laboratory experiment was conducted to investigate the effects of these parameters (temperature and digestate particle size) on soil
respiration, organic carbon mineralization, and enzymatic activity.

MATERIAL AND METHODS RESULTS
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analyzer in 250 ml Erlenmeyer flasks
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When evaluating the effects of temperature and elfgesilie peliiieie Sy (9 < U105,
digestate particle size on soil, temperature was identified Effect of digestate size on soil biochemical properties only at 35 °C.
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AIM OF THE STUDY

Examine whether digestate and OFMSW pellet (composted Organic Fraction of Municipal Solid Waste) amendments show different effects on carbon and nitrogen
dynamics, microbial activity, and organic matter transformation in a loam and sandy loam soils over time.

METHODOLOGY

Laboratory test conditions
30 g of soil with digestate and OFMSW pellet incubated for 56
days at 25 °C.
Organic Carbon Determination
e Oxidizable Organic Carbon (OOC): Measured using the
Walkley-Black method (1934).
e Water-Soluble Organic Carbon (WSOC): Analyzed following
the Yakovchenko and Sikora method (1998).
Nitrogen Determination
e Nitrates: Measured using the Sempere, Oliver y Ramos
(1993) second derivative.
e Kjeldahl nitrogen: Analyzed following the Bremner
method (1996).
Soil Respiration
e Respiration Measurements: The respiration rate was
quantified using a Dansensor CheckPoint 3 ® gas
analyzer in 250 ml Erlenmeyer flasks.

Table 1. Initial analitical tables of soil tiies.

Loam 2,8 0,04

0,91 0,02
Table 2. Initial analytical tables for bioproducts.

Sandy Loam

Bioproduct Organic matter (%) Nitrogen (%)
OFMSW pellet 59,38 2,87
Digestate 385,68 1,99

Loam-Digestate j Sandy Loam-Digestate

ly Loam-Pellet

CONCLUSIONS

Once time evaluated the effect of different soils and
activity was
observed in the loam soil compared to the sandy loam.
Regarding the form of organic matter, the digestate
application showed slightly higher decomposition than
the OFMSW pellet. Microbial activity was greater in loam
soil, with a slight advantage for digestate over OFMSW
pellet. SWOC showed an initial consumption followed by
a marked increase from day 7 onwards in both soils. OOC
decreased until day 14 and then increased, likely due to
the decomposition of more complex carbon compounds.
Kjeldahl nitrogen declined over time, although digestate
application promoted greater organic N availability,
especially in loam soil. Nitrate levels increased up to day
14 and then decreased in both treatments and sails.
These results are consistent with the higher respiration

applied bioproducts, higher microbial

observed under digestate compared to OFMSW pellet.
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Figure 1. Amount of N-NO3;- (mg/kg) obtained for loam soil with
OFMSW pellet, digestate, and soil without mixture.
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Figure 5. Amount of WSOC (mg/kg) obtained for loam soil with
OFMSW pellet, digestate, and soil without mixture.
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Figure 3. Amount of Kjeldahl nitrogen (%) obtained for loam soil with
OFMSW pellet, digestate, and soil without mixture.
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Figure 2. Amount of N-NOs- (mg/kg) obtained for sandy loam soil with
OFMSW pellet, digestate, and soil without mixture.
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Figure 4. Amount of Kjeldahl nitrogen (%) obtained for sandy loam soil
with OFMSW pellet, digestate, and soil without mixture.
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Figure 7. Amount of OOC (mg/kg) obtained for loam soil with OFMSW

Figure 6. Amount of WSOC (mg/kg) obtained for sandy loam soil with
OFMSW pellet, digestate, and soil without mixture.
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Figure 8. Amount of OOC (mg/kg) obtained for sandy loam soil with

pellet, digestate, and soil without mixture. OFMSW pellet, digestate, and soil without mixture.

*Lowercase letters indicate significant differences between treatments at the same time, while uppercase letters indicate differences over time within the same
treatment.

Table 3. Effect of applying pellets and digestate to different soil types on microbial respiration.

Soil
Loam

Treatment
Control

mmol CO,/kg
3,12

___Sandyloam ____ Control | 269




