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Source: Ecosystems and Human Well-Being: Desertification Synthesis

Areas in the Mediterranean region 
with highest risk for desertification



Desertification: 
What starts as a productive degradation of land,

ends up turning entire regions into desert.



Areas in Cyprus with increased risk for desertification

Cereals Fruit trees/Olives

()

In red; RCP 8.5 scenario; Source: Adapt2Clima LIFE 2019



With conventional farming practices, 
we are further expediting desertification in Cyprus

Mesaoria plain Paphos region

()

Photo Source: Dimitrios Sarris



Diminished rainfall -
Low levels of available groundwater sources

()

Source: https://www.moa.gov.cy/moa/WDD/wdd.nsf/All/47E913DD97974A5AC22581FC0033655F?OpenDocument

Hydrological year 1901/02-2023/24

Average rainfall drops by 
50mm the last 50 years!

+60% of Cyprus’ groundwater systems 
are in bad quantitative state

Source: Department of Water Development / Map: Sofia Matsi

Annual rainfall Cyprus



Novel agroforestry and aromatic 
intercropping systems in Cyprus



Carob-based novel intercropping systems in Cyprus
Key insights

1. How rainfed aromatic-based carob intercropping systems were 
established in Cyprus.

2. Productivity gains of nature-based farming solutions compared 
to conventional methods.

3. Environmental performance of thyme-based intercropping 
system compared to conventional systems.

Source: Sofia Matsi



Carob-based novel intercropping systems in Cyprus
Studying resilient nature-based carob farming solutions in Cyprus

Source: Matsi, S., Sarris, D. and Konstantinou, M., 2024. Effects of Climate and Weeds on the 
Establishment of Thyme-Based Living Mulch Systems in Drylands of Cyprus. Int. J. Environ. 
Clim. Change, 14(2), pp.791-803.

425mm 

331mm 

AVG rainfall 
1981-2010

• 3 nature-based farming solutions
• 3 conventional control systems 



1. How rainfed aromatic-based carob intercropping 
systems were established in Cyprus



Carob-based novel intercropping systems in Cyprus:
How rainfed aromatic-based carob intercropping systems were established in Cyprus

48 carob trees
3000 thyme plants

Soil ecologically engineered: arbuscular mycorrhizal fungi + plant growth promoting rhizobacteria + attapulgite 

Source: Dimitrios Sarris



Carob-based novel intercropping systems in Cyprus:
How rainfed aromatic-based carob intercropping systems were established in Cyprus

Source: Sofia Matsi, Dimitrios Sarris

March 2021 March 2022

March 2023 March 2025

• 3 years under rainfed conditions, more 
than 80% survival rate for thyme living-
mulch (SKR)

• 0 water used for irrigation
• 0 energy used for maintenance

• Thyme biomass
• Y3: 420 g/m2

• Soil cover by growing thyme plants
• Y3: 83%
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Carob-based novel intercropping systems in Cyprus:
How rainfed aromatic-based carob intercropping systems were established in Cyprus

Source: Sofia Matsi

March 2025

• 5 years later: Thyme-based intercropping system is thriving with almost 100% SES soil cover!



2. Productivity gains of nature-based farming 
solutions compared to conventional methods



Carob-based novel intercropping systems in Cyprus:
Productivity gains of nature-based farming solutions compared to conventional methods

Source: Dimitrios Sarris • Highest temperatures recorded → 
Conservation tillage

❖ July 2020 (Y1): 60.1 °C
❖ June 2021 (Y2): 56.8 °C

• Dry mulching
❖ +20% less thermal load (p<0.001)
❖ +120% higher soil moisture (p<0.001)

• Thyme living mulch
❖ +15% less thermal load (p<0.001)
❖ +80% higher soil moisture (p<0.001)

Conservation tillage No weed management

Dry mulching Thyme living-mulching



Carob-based novel intercropping systems in Cyprus:
Productivity gains of nature-based farming solutions compared to conventional methods

Source: Dimitrios SarrisCompared to conservation tillage     
Thyme living mulch system
• Less drought stressed
• More productive: in average 

47% higher carob yield 
efficiency (p<0.05)

Compared to conservation tillage     
Clover cover crop-system
• Less drought stressed (Y3 p<0.05)
• Tendency for higher carob fruit 

production

(a-c) Leaf water potential difference ΔΨ between the beginning (i) and the end of the dry season (ii) (ΔΨ= Ψii - Ψi) 

for each monitored year. (d) Carob yield efficiency and (e) wood production averages for 3 years



Carob-based novel intercropping systems in Cyprus:
Productivity gains of nature-based farming solutions compared to conventional methods

Source: Dimitrios Sarris

30%

>50%



3. Environmental performance of thyme-based 
intercropping system compared to conventional 
systems



Carob-based novel intercropping systems in Cyprus:
Environmental performance of thyme-based intercropping systems compared to conventional systems

Source: Dimitrios Sarris• 3 environmental performance indices assessed:
• Water Footprint (L/kg)
• Energy Intensity (MJ/kg)
• Carbon Footprint (kgCO2eq/kg)

• Rainfed thyme intercropping system outperformed rainfed conservation 
tillage system. 

• After the establishment of rainfed aromatic-based intercropping systems → 
Zero energy intensity and carbon footprint

• If we were to transform all olive and carob plantations in Cyprus (aprox. 
11,000 Ha) in no-till aromatic-intercropped systems → 

      savings aprox. 300,000 L diesel annually!
Mouldboard tillage consumes 20-30L diesel / ha (source: LIFEAgrOassis)



Programs in Cyprus researching and promoting 
regenerative and agroecological approaches in agriculture 

Regenerative approaches for 
building climate change 

resilience in EU agricultural 
regions prone to 
desertification

()

Promoting Sustainable, 
Inclusive, and Healthy City 

Food Systems

An Agroecological Weed 
Management Network for the 
promotion of the adoption of 

sustainable weed 
management strategies



Programs in Cyprus researching and promoting 
regenerative and agroecological agricultural approaches 

Regenerative approaches for 
building climate change 

resilience in EU agricultural 
regions prone to 
desertification

()

Source: LIFEAgrOassis

Grass mower
Roller crimper
No-till seeder

Disk plow
Deep ripper
Rotary tillage



Programs in Cyprus promoting 
regenerative and agroecological approaches in agriculture

Promoting regenerative 
agriculture in Cyprus through 
training and partnerships with 

the hospitality sector

Cyprus

In partnership with:

• Enable training programs for farmers

• Networking opportunities between farmers and hotels



• +120 farmers attending the regenerative agriculture training sessions from year 1 of the project.

TUI FIELD TO FORK CYPRUS
Impact in Cyprus

RA Training sessions at Christos Stelios Ioannou Foundation demonstration site Source: TUI Field to Fork Cyprus



TUI FIELD TO FORK CYPRUS
Training farmers in Cyprus in regenerative agriculture methods

Regenerative Agriculture 

(RA) training sessions:

1. Introduction to RA

2. The significance of soil in RA

3. Soil management using RA 

techniques

4. Pest management in agroecology

5. Water management at the farm

6. Regenerative animal management 

systems



• +90 hectares of farmland will be managed sustainably through the adoption of regenerative agriculture practices

TUI FIELD TO FORK CYPRUS
Impact in Cyprus

Zampartas grape vine fields – Limassol district – Source: TUI Field to Fork Cyprus Evangelou wineries – Limassol district – Source: TUI Field to Fork Cyprus



TUI FIELD TO FORK CYPRUS
Partnering with regenerative farmers in Cyprus to promote their products and stories

Evangelou wineries – Limassol district – Source: TUI Field to Fork Cyprus

Nausicaa Beach



Thank you!
SOFIA@CYPRUSENVIRONMENT.ORG

T UI  F I E LD  TO F O RK  C YP RU SC YP RU S  EN VI RON ME NT F O UN DATI ON
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