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ABSTRACT

Background: Extracellular polymeric substances (EPS) recovered from waste aerobic granular
sludge (AGS) generated during wastewater treatment represent a promising route for resource
recovery. As valuable biopolymers, EPS have garnered special attention across multiple sectors,
particularly agriculture, although their benefits in this field remain understudied. This study
assessed the agronomic potential of EPS recovered from three AGS sources, including two full-
scale wastewater treatment plants in Utrecht (EPS_U) and Faro (EPS_F), and a laboratory-scale
reactor (EPS_R), as soil amendments.

Methods: A greenhouse pot experiment was conducted to evaluate the effects of two EPS doses
(0.5% and 1% w/w) on maize growth, nutrient uptake, and soil enzyme activities, compared with
vermicompost at the same doses and a non-amended soil (control).

Results: Both the source and dose of EPS strongly influenced their performance, with EPS often
outperforming vermicompost. Notably, application of 1% of EPS, regardless of the source,
markedly enhanced maize chlorophyll content, with EPS_R at 1% increasing it by 62% compared
to 1% vermicompost and by 105% compared to the control. Similarly, applying 1% of EPS_R
significantly increased shoot fresh weight and stem thickness. Nutritionally, 1% of EPS_R and 1%
of EPS_F enhanced magnesium and potassium contents in shoots by 46% and 34%, respectively.
Regarding soil enzymatic, EPS_U_1% greatly stimulated urease activity and fluorescein diacetate
hydrolysis, while EPS_R_1% maximized acid phosphatase activity, underscoring the role of EPS
in fostering a healthy rhizosphere.

Conclusions: Using EPS as soil amendments offers a viable alternative to conventional fertilizers,
while their recovery for agricultural use supports circular economy principles within the water sector.
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