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The growing demand o enhance crop yields has inensied he se o synhec erlizers, whose indiscriminae and

long-erm applicaon has been direcly associaed wih adverse eecs on he environmen, soil healh, and waer

qaliy. This scenario highlighs he need o explore environmenally riendly alernaves ha alleviae dependence

on synhec erlizers while mainaining crop prodcviy and resilience. In his conex, exracelllar polymeric

sbsances (EPS) recovered rom wase aerobic granlar sldge (AGS) have emerged as promising, bio-based plan

growh enhancers. Their poenal is linked o heir richness in organic mater and nriens, remarkable waer-

holding capaciy, and proecve eecs agains environmenal sressors. This sdy aimed o elcidae he role o EPS

recovered rom AGS obained rom wo ll-scale Nereda® reacors operang in Urech (EPS_U) and Faro (EPS_F),

as well as rom one laboraory-scale reacor (EPS_R), when applied as soil amendmens.

In a 7-week greenhose po experimen, maize (Zea mays L.) was clvaed in soils amended wih EPS a wo

applicaon raes (0.5% and 1%, w/w). EPS eecs were compared agains vermicompos and non-amended soil

(conrol), assessing maize physiological and nrional responses alongside changes in soil enzymac responses.

Applying higher EPS applicaon raes, irrespecve o heir sorce, signicanly increased maize chlorophyll conen.

Parclarly, he incorporaon o 1% o EPS_R increased chlorophyll conens by 105% and 62% comparave o he

conrol and o 1% o vermicompos, respecvely. Similarly, EPS amendmens oered nrional benes, as

evidenced by increased K and Mg accmlaon in maize shoos ollowing he applicaon o 1% EPS_F and EPS_R,

respecvely. Eiher EPS or vermicompos amendmens eecvely limied he ranslocaon o Na o maize shoos,

alhogh a sronger eec was noed wih EPS. Concerning soils’ enzymac acviy, applying 1% o EPS_U ranslaed

ino posive eecs on he rease (31%) and orescein diaceae hydrolysis (41%) acvies, while acid phosphaase

increased by 35% in soils amended wih EPS_R_1%. The observed variabiliy in enzymac and nrional responses

likely reecs he composional dierences among EPS rom dieren sorces, demonsrang ha boh EPS sorce

and applicaon rae largely inenced heir perormance as soil amendmens.

Overall, he se o EPS recovered rom wase AGS oers advanages in maize physiological and nrional rais as

well as in soils’ enzymac atribes, represenng a siable alernave o convenonal erlizers. EPS recovery rom

wase AGS and heir sbseqen applicaon as soil amendmens represens a vale-added pahway ha sppors

resorce recovery in he wasewaer reamen secor and encorages he adopon omore ssainable agriclral

pracces.
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