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9 RECYCLING THE FERTIGATION EFFLUENTS IN CLOSED-LOOP SOILLESS CROPS
USING ION SELECTIVE ELECTRODES AND THE DECISION SUPPORT SYSTEM
NUTRISENSE
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ABSTRACT TITLE: Recycling the fertigation effluents in closed-loop soilless crops
using ion selective electrodes and the decision support system NUTRISENSE

Background

Recycling of the drainage solution (DS) in closed-loop soilless culture systems (CLS) can reduce water and
fertilizer losses by 30-50% and prevent pollution of water resources by nitrates [1]. An important challenge in
CLS is to harmonize the supply with the uptake of nutrients. In CLS, this is essential to eliminate the need to
discharge DS due to nutrient accumulation or depletion in the root zone. However, this is a challenge in CLS
because the DS composition is variable and not predictable [2].

The ECONUTRI solution

ECONUTRI has developed a novel strategy based on the daily readjustment of the nutrient supply to levels
maintaining the target macronutrient concentrations in the root zone of the crop using the decision support
system (DSS) NUTRISENSE (https://nutrisense.online). Thus, if the raw water used to prepare nutrient solution
does not contain NaCl at excessive concentrations (>2-3 mM), the discharge DS is eliminated. To daily
recalculate the nutrient injection rates, NUTRISENSE is fed with the actual macronutrient concentrations in
the DS which are measured daily using ion selective electrodes (ISEs). The fertilizer injection rates estimated
by NUTRISENSE are automatically transmitted to the fertigation system and implemented in real time [3].

Limitations

To change the fertilizer injection rates daily, the fertigation system is equipped with eight individual fertilizer
stock solutions plus one more injecting acid for the adjustment of pH in the outgoing nutrient solution.
Outlook

Daily monitoring of the DS composition using ISEs and readjustment of the nutrient addition using a suitable
software such as NUTRISENSE not only optimises nutrient management but also facilitates the widespread
adoption of CLS [4].
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ABSTRACT TITLE: Autopatomolnpévn OSuwaxeipion t¢ OpeéPng ota KAewota
USPOMOVIKA CUOTAMOTO HE TNV XPNON LOVTOEKAEKTIKWY NAEKTPOSIWV Kol TOU
ocuotipatog untootipEng anopacewv NUTRISENSE

To npoBAnua

H avakOkAwon tou StaAvpoatog amoppons (AA) oe kAelotd udpormovikd cuotipoto (KYZ) Helwvel Tig
OMWAELEG VEPOU Kal AUTaoUATwWY Katd 30-50% Kal amotpEMneL T vitpopuniaveon [1]. Mia onpavtikr pokAnon
ota KYZ lvatl n evappuédvion tng mapoxng Bpemntikwy otolyelwv pe tTnv mpdoAnyn Toug anod ta GpuTd, WoTe va
anotpanel n avaykn anoppuhng AA Adyw cuoowpeuong N EANAeldng Bpentikwv otolyeiwv otn {wvn NG
ptlag. Qotd00, AUTOC 0 OTOXOG MAPOoUCLAleL SUOKOALEG emeldr n ouvBeon Tou AA elval HeTaBANTH Kat Un
npoBAEY LN [2].

H AUon tou ECONUTRI

To ECONUTRI £xelL avamtuEel pLo KAVoTOa oTpATNYLKA ou Baciletal otnv KabnuepLvr avanpocappoyn
¢ ouvBeong tou mapeyxopevou Bpemtikol SlaAvpatog (OA), wote va dlatnpolvial oL emBUUNTEG
OUYKEVTPWOELG LAKPOBPEMTLKWY 0TO SLAAUMA PL{OCTPWHATOC, XPNOLULOTIOLWVTOC TO CUCTN A UTIOOTHPLENG
anodpdocswv NUTRISENSE (https://nutrisense.online). Me autry tnv TexvoAoyia, av TO VeEPO ToOU
Xpnollomoleital yla mapaockeuny OA eival KaAng molotntag, n avaykn amoppuhng AA ekAeimel. Mo TNy
KaBnuepwvy avampoocapuoyrn tng olvBeong tou OA, to NUTRISENSE Baciletal OTIC OCUYKEVIPWOELS
MoKpoBpenTikwv oto AA oL OmoleC HETPOUVTAL KABNUEPIVA LE LOVTOEKAEKTIKA nAektpodia (ISE). H véa
olvBeon O.A. mou umoAoyilet To NUTRISENSE SiafiBdaletal auvtopata otnv Kedpaln uSpoAlmavong Kot
edapuoletal o MPAYUATIKO Xpovo [3].

Neploplopol

Ma va eivat Suvatn n kabnuepvi Tpomomnoinon tng cuvtayng 04, n kebaAn udpoAinavong Mpémel va eivat
g€omAlopévn pe 8 Soxela MUKVWY SLOAUUATWY AUTAOUATWY OUV Vol aKOUN UE 0EU.

MPOOTTIKEG

O KaBnuepvog €leyxog TnG olVBeonC Tou AA Kal N avarmpocopUoyr Tou mapexopevou OA pe Baon éva
KOTAANAo Aoylopikd onwg to NUTRISENSE BeAtiotonotel v Bpédn twv dutwv ota KYI KAl CUVETIWG
evBappUVEL TNV MepalTépw eEamAwaon Toug [4].
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