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10 CASCADE HYDROPONICS CAN INCREASE WATER AND NUTRIENTS USE
EFFICIENCY OF GREENHOUSE PRODUCTION SYSTEMS
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ABSTRACT TITLE (IN ENGLISH): Cascade hydroponics can increase water and
nutrients use efficiency of greenhouse production systems

Background

In soilless systems, reusing drainage solution (DS) enhances water (WUE) and nutrient use efficiency (NUE)
while reducing environmental impact. However, fully closed hydroponic systems are impractical in regions
with poor water quality due to the risk of salt accumulation and subsequent salinity stress.

The Econutri solution

The Cascade Hydroponic System (CHS) innovation deployed by Econutri addresses these challenges by
employing a strategic drainage management approach [1]. This system uses the DS from a primary crop to
fertigate one or more secondary crops that are tolerant to higher salinity levels. In this way, the water and
nutrient needs of the secondary crop may be completely covered by the drainages of the primary crop.

Description of the suggested technology

The system maximizes the use of DS, therefore reducing production costs but also improving the quality
characteristics of secondary crops. The CHS has demonstrated a more than 20% increase in WUE and NUE.
Additionally, it has achieved significant reductions in nutrient leaching, with nitrogen and phosphorus
leaching decreased by 75% and 86%, respectively.

Limitations

Converting an open hydroponic to a cascade system requires two tanks for storing the DS before and after
disinfection. Optimal management involves adjusting pH, EC, and macronutrients ratios (adding
macronutrients through ion selective sensors), as DS may have abnormal nutrients. Finally, the crop's DS may
include phytotoxic root exudates or recirculated plant protection products.

Outlook

More research and pilot applications are required to validate the implementation of the system in practice.
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ABSTRACT TITLE (NATIVE LANGUAGE): Ta udpomovikd ocuotiipota enaAAnAng
XPNONG AMOPPOWV UIMOPOUV VA UENOOUV TNV AIMOTEAECLATIKOTNTA XPoNG VEPOU

KOl AUTOLOLATWV

lotoptko

H avakUKAWGN TwV amoppowv eVICYUEL TV ArtoSOTIKOTNTA XPAoNG VEPOU Kol AUTACUATWY, LELWVOVTAC TLG
TEPLBAAAOVTIKEG ETUMTWOELS. QOTOC0, TA KAELOTA cuoThpata Sev eival BLWOLUO O TEPLOXEC UE XOUNAN
noldtnTa vepol AGyw Tou KvdUVOU CUCOWPEUCNG AAATWV.

H Auon tou Econutri:

To uSpomoviko cuoTnpa eMAAANANG XPHong armoppowv (CHS) avtilUeTwItilel QUTEG TIG TTPOKANCELG MECW LOG
otpatnywkn Staxeiplong amoppowv [1]. To CHS aflomolel TI¢ amoppoég piag kuplag kaAAEpyetag (K.K.) yia
Vv Almavon piag n neplocotepwyv deutepeuoucwv kKaliepyelwv (A.K.) avBektikwv o uPpnAd emnineda
aAatotntag Etol, ol avaykeg oe vepd Kal Bpentikd ototxela g A.K. pnopel va kaAudpBoUv AN pwE amo Tig
anoppoég tng K.K.

Nepypadn TnG MPOTEWVOUEVNG TEXVOAOYLOG

To oUoTNUA PEYLOTOTOLEL TN XPHON TWV OMOPPOWVY, LELWVOVTOC TO KOOTOG TTapaywyng Kot BeATLWVOVTAC TA
TOLOTLKA XA PAKTNPLOTIKA TwV A.K. To CHS £xeL Sei€el avgnon dvw tou 20% oTnv anodoTIKOTNTA XProng VEPOU
Kol Opemtikwy. EMutAgov, €xel ETUTUXEL ONUOVTLKEG LELWOELG OTN EKTTAUCH BPEMTIKWY OUCLWY, UE TO AlWwTo
Kal ¢pwodopo va PELWVOVTAL KATA 75% Kol 86%.

Neploplopol

To CHS amnattel U0 Sefapeveg amobriKeuong TNG ATOPPONG, TIPLV KAl ETA TNV amoAUpavon tneG. H BéAtiotn
Slayeiplon amatret 816pBwon tou pH, TNg EC Kal Twv avaloylwVv Twv oTolyelwv (pe mpoabnkn AUMaopdTwy
MEOW LOVTOEKAEKTIKWY aoBntrpwyv) Kabw¢ to SLGAUMA amopporg UMopel va PNV €XEL LOOPPOTINUEVEG
avaloyieg Bpemtikwv. TEAog, n amoppon Umopel va meplhapBdvel GuUTOTOELKEC ekkploelg pllwv N
avakukAwPEvVa TipoiovTa putompootaciag.

MNPOOMTLKEG

Amouteltol mepaltépw £Peuval Kol TUAOTIKEG edappoyéG yla thv emiBeBaiwon ¢ aflomotiog Tou
CUCTAHATOC, WOTE VAl UTNopel va epapuootel otnv mpaén.

Appendix: More Information on this innovative technology

For detailed information about the cascade hydroponic system and its benefits, readers can refer to several
key sources. Karatsivou et al. (2023) provide a comprehensive analysis of drainage management strategies
in soilless systems emphasizing the importance of nutrient and water reuse. Additionally, as part of the
Econutri project, UTH has submitted an article to Scientia Horticulturae, currently under revision, titled
"Cascade Hydroponics Enhance Water and Nutrients Use Efficiency in Greenhouses."
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