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Sustainability and Competitiveness of Mediterranean Greenhouse and Intensive Horticulture.



BACKROUND

Sustainability of agro - environmental resources is considered of main importance 
at global scale. Simultaneously, the provision of qualitative food products for the
increased needs of the rising population (it is estimated to be more than 9 billion
towards 2050), is causing further pressures to the overall spectrum around the
agricultural sector, enhanced by the related climate change issues. 
Such pressures combined with demographic growth in the area promote further 
an urgent need to invest in productivity improvement, farming efficiency and 
agricultural sustainability. Through development and testing of innovative, green-
house-related technologies the SUSMEDHOUSE project aims to help address these 
issues. Such perspectives constitute a very demanding framework of applications 
provided by multidimensional, scientific disciplines that need to cooperate 
efficiently together to develop different, advanced technologies, so as to provide 
sustainable, agricultural production. Such activities are perfectly combined in the 
core of objectives of SUSMEDHOUSE project, so as to deliver a state-of-the-art, 
inclusive base for further exploitation by operational actors in the field, and to 
increase further the positive impacts towards employment and economic effects 
of the agricultural sector in the region and beyond.

Innovation of Greenhouse Technologies that support Sustainability and
Circular Economy through SUSMEDHOUSE project in the Mediterranean region.

The Need Sustainability of agro environmental sector 
in the Mediterranean region.



Climate change causing an adverse effect 
on the arable lands in the region.

Sustainability around the Mediterranean is 
limited due to several natural and 
anthropogenic reasons, such as rudimentary 
greenhouse technologies and cultivation 
techniques,

Circular recovery is insufficient and almost 
zero in the countries around the Mediterranean 
region,

Pest and pathogen control methods are 
environmentally hazardous, not efficient 
enough and non-precise.

The consortium and the delivarablesResponse

Growers unconsciously use and exploit the 
resources.

The consortium which will 
develop the targeted 
technologies, is established 
by a partnership of 7 
organizations from 6 
countries of the 3 continents
around the Mediterranean 
Sea and beyond 
(Germany), representing the 
extended interest of the 
overall area to the current 
challenges tackled by 
the project’s deliverables:



Cultivation methods, and technologiesProcess

Four cultivation methods, namely, conventional, aquaponic, hydroponic, 
and agro-photovoltaics will be implemented on separate benches of 
SUSMEDHOUSE in order to examine the effect of cultivation method on the 
greenhouse efficiency and preservation of resources. Experiments mainly 
focusing on lettuce, tomatoes and pepper plant growth will be conducted.

Maximization of the output of the greenhouse production while 
minimizing the input need via AI based optimization and advanced 
control and sensor systems including Smart Biosensors

Integrated pest and pathogen management using sexual 
confusion, spraying robotic tools and pathogen suppressive media

Decision support system focusing harvest prediction time for 
the best income

Sunlight and lightning optimization via new solar coating selective 
low emission cover materials

Sustainable and biodegradable growth media

Benefits of advanced, innovative greenhouse 
technologies and tools listed below:



Technologies integrationResult

Benefits of advanced, innovative greenhouse technologies are combined 
successfully within SUSMEDHOUSE. By exploitation of the Information and 
Communication Technology (ICT) sector and the dominance of 5G+ networks and 
beyond, such establishments will promote further opportunities to the farming 
community, increasing the efficiency of cultivation systems while preserving soil, 
water, and energy through energy efficiency practices and clean energy 
generation by exploiting novel approaches. Such approaches can promote further 
positive results driving customer-oriented innovation across Europe for more 
productive and sustainable agriculture by:

Helping increasing greenhouse production quantity and 
quality by boosting overall efficiency by at least 20%

Contributing to circular economy in agriculture by 
promoting sustainability

Developing new safer methods for pest and pathogen 
management

Providing efficient resource usage by optimizing energy, 
soil and water resources

Preventing eutrophication

Creating fully automated eco-friendly greenhouses with 
less intensive hand-labour

Utilizing excessive solar energy for plants for 
electricity generation

Utilizing functional coatings for thermal and optical 
optimization of the greenhouse
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Two types of coating on PET have now been manufactured and delivered to 
ARTECS: one exhibiting 70 % PAR transmittance and a second exhibiting 45 % 
PAR transmittance. Both coatings have a low emittance in the IR. Three tunnel 
greenhouses are then due to be constructed to test the influence and also the 
durability of the coatings. 

Fraunhofer ISE

Two types of coating on PET

Dr. Sophie Gledhill and Özal Emre Özdemir

The coated PET has also been tested at the Fraunhofer ISE in the climate 
chamber for 10 days at 85 % relative humidity and 85 ˚C. The coatings 
exhibted no degradation and the emissivity improved (i.e decreased) 
marginally as the film undergo a low “anneal” under these conditions. 
These samples will tested further for a total of 30 days.

Test and delivered  
coating.



Fraunhofer ISE

Two types of coating on PET

Dr. Sophie Gledhill and Özal Emre Özdemir

The last design of the PV greenhouse has been fixed after having de-
tailed assessment and several meetings. At the end, 2-span, N-S oriented 
venlo greenhouse with 33%CR checkerboard layout will be realized in 
Ankara. Total installed PV capacity will be 48 kWp and bifacial 
glass-glass modules (400W) will be utilized. Fraunhofer ISE is working on 
the procurement of the PV modules and the coordination of the 
installation. 

PV design 
coating.



CNR-ISAFOM

Preliminary Agronomic 
Trials Conducted in 
Standard Greenhouse

Roberto Altieri and Alessandro Esposito

Biometric assessments were carried out after 20 days from the 
transplanting, measuring plant height, number of leaves, root, stem and 
leaves fresh and dry weights, leaf area, and SPAD. The Soil Plant Analysis 
Development (SPAD, Minolta Camera Co.,Osaka, Japan) chlorophyll meter 
provides a rapid and non-destructive approach that enables users to mea-
sure chlorophyll content while estimating the nitrogen level in the plants. In 
most cases treatments including compost in the 
unfertilized substrate showed agronomic performances comparable to 
those of the peat- based fertilized control, highlighting satisfactory 
fertilizing properties. The use of zeolites in the mix reduced significantly the 
compost phytotoxicity, especially for the pepper- based one.
On-farm composting for producing the best performing mix for test and 
demonstration at SusMedHouse is ongoing at Primaluce farm, Eboli, Italy.

Tomato seedlings were 
transferred in 100 mL pots 
containing 8 different growth media 
(zeo-compost - MIX #1 - #8) realized 
by mixing tomato and pepper 
waste- based compost with two 
selected zeolites including chaba-
site and clinoptilolite as main miner-
als. Plant growth was evaluated in 
comparison with both fertilized and 
unfertilized peat.



WOLA´s solution is to develop two software to control the biosensors. Whereas 
the first one is to control the biosensor functioning and analyse the changes in 
our sensing microorganism respirometry, the online monitoring software is ca-
pable of get the data in different ways and interact with the biosensor devices 
through smart devices (smartphones, tablets) with internet connection.
This service is hosted on the provider's servers, with maximum security, making
periodic copies and updates. The data is centralised and can be accessed 
with freedom of schedules and movements.

WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

Architecture Diagram: 

ASIB devices with integrated DBO (MB-DBO and MB-POLITOX) and 
Biocounter sensors connect to the WOLA Cloud to send telemetry 
(samples) and receive commands.
In the WOLA Cloud, the samples are processed and a series of 
algorithms are applied that allow:

Customers can connect to the Cloud through any device 
connected to the internet (PC,Tablet or Mobile) with the ASIB portal 
to analyze results and samples and perform maintenance tasks.
External companies or systems can subscribe to a series of 
notification channels that allow them to receive real-time results and 
alerts to act of them.

Saving the data for later analysis
Analysing samples for obtaining results
Scheduling and controling executions of BOD and Biocounter 
devices
Monitoring the status and proper use of the systems
Managing alerts and results forwarding (notifications)



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

Figure 1: Architecture Diagram 



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

In the following scheme it is shown the Monitoring Software Diagram, 
three services have been developed:

Figure 2: Monitoring Software 

ASIB device control software, responsible for managing DBO and 
Biocounter samples, sending data to the cloud and receiving 
commands.
Wola Cloud software in charge of managing and analyzing samples
executions and sending alerts
ASIB Client WebAPP software, a web application that allows you to 
connect to the Wola Cloud (from any device) to extract and 
analyze data and interact with ASIB devices in a secure way.



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

The ASIB Client Webapp is composed of five different modules:

DBO Devices: DBO and toxicity analyses and multiparametric parameters

Figure 4: DBO Devices 



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

Scheduler: Program different cycles in a day or in a specific hour

Biocounter Devices: Biocounter analyses and multiparametric parameters

Figure 5: Scheduler



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

Reports: Check all the analyses and compare them

Figure 6: Reports



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

Maintenance: Check the pumps for the different analytical processes
are functioning correctly…

Figure 7: Maintenance



WOLA

Hi-Tech Automation and 
Control System

Teofilo Diez-Caballero

Currently, WOLA still carrying out periodic validation tests in its laboratory in 
order to verify and evaluate the performance of this analytical system based on 
biosensors technology under field conditions.

Finally, EL MUNDO Newspaper has 
published an article about Sumed-
house Project and the first 
face-to-face meeting of the consor-
tium in Antalya, Turkey.



PROTEUS

DSS Web Application

Avraam Mavridis

PROTEUS in collaboration with ARTECS develope the web version of DSS.

Figure 8: DSS Web Application Diagram



1st First Face to Face MeetingEvents

In 25th and 26th of November 2021 Susmedhouse partners had the opportuni-
ty to meet in person during the first face-to-face meeting from the start of the 
project. Due to the COVID-19 pandemic and the travel ban all work was 
managed through teleconferences during the two years duration of the 
project. ANTALYA fair was a great opportunity to meet for the first time, carry 
the general assembly meeting, prepare for the review meeting and visit the 
International ANTALYA FAIR for greenhouses. The meeting was very successful 
in cultural exchange, knowledge sharing and establishing the importance 
and progress of the project and state the foundations for its successful 
implementation. 

Figure 9: Susmedhouse partners during 1st face to face meeting in Antalya Turkey.
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