
Innovative Greenhouse Support System in the Mediterranean Region; Efficient 
Fertigation and Pest Management through IOT based Climate Control
تحسين منظومة الزراعات المحمية بمنطقة البحر الابيض المتوسط بالاعتماد على الفلاحة الذكية

واستخدام التقنيات الحديثة

في البيت المحمي خلال التجربةآليات تسييرعملية الري

تقديم عماد بن عيسى
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Task 2.3

Models to determine precise irrigation 

management with conventional and low-

quality waters covering all the operational 

environments and cropping systems of 

the MED greenhouses
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Background (1)

• To determine ETo inside a plastic mono-tunnel unheated greenhouse, 

trialss have been conducted since 2015 

• ETo have ben meseared with an ETgage atmometer and a 'class A' 

evaporation pan.

• 15 agrometereological models, were used to calculate ETo inside and 

outside a plastic unheated single tunnel greenhouse.

2022ماي 31
3



Background (2)

ETo FAO56 P-M model, inside and outside of a plastic mono-tunnel 

unheated greenhouse  (Ben Aissa  & Ghannem, 2016).
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Schéma de fonctionnement du DSS iGUESSmed
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Methodology

• To cope with the task aims, the effectiveness 
of the PrHo model (part of the DSS) is tested 
under our climate and cropping conditions. 

• The first year, two ways of daily ETo 
determination will be tested: PrHo-DSS ETo 
calculated vs FAO56 P-M modified equation 
ETo calculated with some local greenhouse 
consideration (wind speed and radiation) as 
previously shown (2nd background slide)

• Since crop rows are plastic mulched, soil 
evaporation (Ke) will be neglected and basal 
crop coefficient (Kcb) will be used as crop 
coefficient.

• Two irrigation scheduling regimes replicated 
3 times were applied.
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Measures

We are measuring

• Crop transpiration using sap-flow sensors (ETc ou Tc)

• ETo inside the greenhouse using Etgage atmometer

• LAI of the tomato crop and the intercepted PAR

• Climate conditions inside the greenhouse (T, HR, Rg)

• Outside greenhouse climate conditions (T, HR, Rg, U2)

• Soil water content and EC in the crop root-zone

• ETc (also deduced from soil water balance)

•Plant growth, Yield, fruit quality, firmness, skin color, …
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Trial layout

ETo determination and irrigation management inside the trial greenhouse

Applying two Water 

regimes

PrHo DSS
(Cajamar 

Foundation)

Modified 
PM-FAO56
(Fernández et al., 

2010)
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Measurement and estimation of ETo by ETgage atmometers 

Inside 

greenhouse
Outside 

greenhouse
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Measurement and estimation of ETo and ETc by Drainage lysimeters

Inside 

greenhouse
Outside 

greenhouse
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Interface de la plateforme OPI



شكرا على حضوركم معنا
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