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Olive orchards facing climate change



HELLENIC AGRICULTURAL ORGANIZATION 
ELGO-DIMITRA

in Greece, Southeastern Europe

• Over 700 employees
• Specialized laboratories and germplasm banks

– Agricultural Research 

– Farmers training

– Certification in agriculture

http://www.elgo.gr/



Institute for Olive Tree, 
Subtropical Crops and Viticulture

	

• National Germplasm Banks for olive

• Labs for all chains of olive growing (irrigation, fertilization, pest management, etc.)

• 3 ISO-accredited labs for olive oil quality chemical analyses and sensory evaluation

• Collaboration with farmers



Climate change challenges olive cultivation



(A) Predicted changes in olive yield (t ha−1 ); (B) change in infestation by olive fly 
(% olive fruit attacked by the fly); and (C) change in profit (E ha−1 )

Ponti et al. 2014. www.pnas.org/cgi/doi/10.1073/pnas.1314437111

Expected impact of climate change on olive growing

http://www.pnas.org/cgi/doi/10.1073/pnas.1314437111


Risk maps in Greece 

Drought                        Soil erosion                     Flood

Kourgialas, N.N., Karatzas, G.P. (2017) Science of the Total Environment, 601-602, pp. 441-452



What can we do?

• Mitigate climate crisis

• Adapt olive grove management

• Select/breed resilient olive varieties



Abiotic stress Heat on flowers

Flowering

Drought

Salinity

Biotic stress Olive fruit fly

Verticillium wilt

Targeted traits  for olive

We examine existing cultivars for tolerance to stress
and 
we try to develop new cultivars by crossing traditional cultivars with desired traits

Greece

Morocco

Algeria

Tunisia

Use of tolerant varieties



Targeted trait: Early flowering to avoid heat stress

Earliness of flowering of olive cultivars in 2019, 2020, 2021
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❑ High temperature stress on flowers

In collaboration with Kostelenos plant nursery
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Flowering heat tolerance of 8 olive varieties



❑ Tolerance to drought: 2 years (2020, 2021)

1. Photosynthesis, stomatal conductance, sub-stomatal CO2

concentration (Ci)

2. Leaf relative water content

3. Multispectral images (Drone). 

4. Air temperature, RH, wind, solar radiation, precipitation 

(daily mean from a nearby station)

5. Soil moisture content

Drought tolerance of 12 olive varieties



1. Visual observation of symptoms every 3 days (score: 0=no symptoms, 1=few, 2=moderate, 3=many, 4=total decline or death). 

Also, record qualitative observations (yellowing, browning, shoot tip death, leaf fall, flowers browning, etc).

2. Photosynthesis, stomatal conductance, sub-stomatal CO2 concentration (Ci). Leaf relative water content. 

3. Total plant height, stem diameter at 10 cm from the soil. 

4. Total fresh and dry weight of aerial part and of underground part. 

5. Air temperature, RH, wind, solar radiation, precipitation

6. Mineral content of leaf, stem and root tissues for Na, Cl and Ca. 

In collaboration with Kostelenos plant nursery

Salinity tolerance of 10 olive varieties
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Mild winter temperature poses risk to subsequent olive flowering

Olive needs accumulation of winter “cold”: + 7-12 oC

Olive cultivars from Northern Greece require more “cold”

• Reduced inflorescence

• Reduced flowers

• Increased ovary abortion

TEST BEFORE MASSIVE PLANTING



Reduced flowering after mild winter temperature

Koubouris, G., Limperaki, I., Darioti, M., Sergentani, C. (2019) Effects of various winter chilling regimes on flowering quality

indicators of Greek olive cultivars. Biologia Plantarum, 63, pp. 504-510.



Fruit ripening response to temperature

-30 days

-15 days

-10 days

+4 οC

+4 οC

Benlloch-González 
Scientia Horticulturae
Volume 249, 30 April 
2019, Pages 162-167

+4 οC

start to the end of veraison - end of veraison to ripeness

https://www.sciencedirect.com/science/journal/03044238
https://www.sciencedirect.com/science/journal/03044238/249/supp/C


Genetic resources for adaptation to climate change



Consumers 

care about 

the environment

Sustainable olive grove management



Project management practices

⚫ C removed during olive production to be returned through 

byproducts spread on the soil either raw or composted

⚫ Enrichment of indigenous weed flora by sowing a mix of

selected seeds

⚫ Minimum or no soil tillage

⚫ Adaptation of tree pruning to maximize CO2 capture

through photosynthesis



• 5 years

• 4 olive growing areas

• 120 parcels

• Irrigated – rainfed

• Conventional or organic farms

• Different soil types & management

1

2
3

GREECE

4

Project LIFE Oliveclima

Awarded as the best project in Europe for climate action. E.C. 2019



GREECEP R I M A



Carbon return to the olive groves through organic material recycling

CI had significant impact on SOM content in the top layer of

irrigated soil

Highest values were observed in “ALL” followed by “COMP” and

“PRUN”

Irrigation increased SOM of the superficial layer in all CI

treatments and this effect was statistically significant in “COMP”

and “ALL”



Addition of organic materials on the soil improved water retention



Soil microbial properties are improved by sustainable management



Soil quality indicators show positive effects



Olive oil yield is stabilized through pruning and soil enrichment



Recycling pruning residue



Compost amendment improves soil fertility



Single species 
Low carbon storage

High diversity
Higher carbon storage
Nitrogen fixation by legumes

Cover crops in olive groves



Biodiversity plays key role in agroecosystem resilience

Wrong weed management resulted in 
single species dominance

Multispecies soil cover



Olivares  
Vivos

BIODIVERSITY FROM THE
FIELD TO THE AGRARIAN INCOME



Tillage induced soil erosion



Intensive herbicide use
Natural soil cover 
during winter

Rain water storage
Biodiversity

Water + fertilizers run-off
Soil erosion

+
+

-
-



Effect of olive mill wastewater on earthworms



Commercial exploitation



Take-home 

message

Irrigation based on sensors

Nutrition based on leaf and soil analysis

Yearly light pruning

Pest and disease management

Early harvest

Increased soil organic matter

Reduced soil tillage



Recent projects in Greece by ELGO-DIMITRA

The PRIMA FREECLIMB project is built to match topic 1.2.1 of the PRIMA (Sect. 2) framework in developing smart and sustainable 

farming systems in Mediterranean countries, to preserve natural resources (water and land use) by increasing production 
efficiency. https://sites.unimi.it/primafreeclimb/

GEN4OLIVE is an EU-funded Innovation Action that aims at increasing olive GenRes mobilisation and encouraging pre-breeding 

activities to adapt to Climate change and emerging diseases that threaten olive production. https://gen4olive.eu/

The main goal of PRIMA SUSTAINOLIVE is to improve the sustainability of the olive oil sector, through the implementation and 

promotion of a set of innovative sustainable management solutions, based on agroecological concepts, as well as in the exchange of 
knowledge and participation of multiple associates and end users. https://sustainolive.eu/?lang=el

The LIFE oLIVECLIMA project is an effort to guide the agricultural sector in order to face these challenges by converting olive 

cultivation to a climate change management tool. https://oliveclima.eu/

The LIFE AgroClimaWater project’s main objective is to promote water efficiency and support the shift towards climate resilient 

agriculture in Mediterranean countries through the development of water management adaptation strategies in Farmers’ 
Organizations. http://www.lifeagroclimawater.eu/

‘Olivares Vivos’, the profitable olive growing model that recovers biodiversity and can be replicated in other woody crops. Home -
Olivares Vivos

Olive Roads is the promotion of the cooperation of the country's human resources and infrastructures, in order to highlight the 

qualitative characteristics of Greek varieties and olive oil and adapt to Climate change and emerging diseases that threaten olive 
production. https://dromoielias.gr/

The aim of this EU-funded project OLIVEMIRACLE is to provide accurate tools to test the effectiveness of adaptation/mitigation 
management strategies to support long-term investment decision making on olive-tree cultivation across the Mediterranean under 
current and future climate. http://olivemiracle.eu

https://sites.unimi.it/primafreeclimb/
https://gen4olive.eu/
https://sustainolive.eu/?lang=el
https://oliveclima.eu/
http://www.lifeagroclimawater.eu/
https://olivaresvivos.com/en/
https://olivaresvivos.com/en/
https://dromoielias.gr/
http://olivemiracle.eu/


Editor-in-Chief:
Prof. Dr. Dilantha Fernando
University of Manitoba, Canada

Plants (ISSN 2223-7747) is an international and multidisciplinary scientific open 
access journal that covers all key areas of plant science. It publishes original research 
articles, reviews, brief reports and communications.

High Visibility: indexed within SCIE (Web of Science), Scopus, PubMed, PMC, 
AGRICOLA, AGRIS, CAPlus / SciFinder, and many other databases.

Journal Rank: JCR - Q1 (Plant Sciences) / CiteScore – Q1 (Plant Science)

Rapid Publication: manuscripts are peer-reviewed and a first decision provided to 
authors approximately 15.3 days after submission; acceptance to publication is 
undertaken in 2.8 days (median values for papers published in this journal in the 
second half of 2023).



Sustainability (ISSN 2071-1050; CODEN: SUSTDE; SSCI & SCIE indexed) is an international, cross-disciplinary, 
scholarly, peer-reviewed and open access journal of environmental, cultural, economic, and social sustainability of 
human beings. It provides an advanced forum for studies related to sustainability and sustainable development 
and is published semimonthly online by MDPI. 

Editor-in-Chief
Prof. Dr. Marc A. Rosen
University of Ontario Institute of Technology, Canada

Associate Editor
Prof. Dr. Steve W. Lyon
Ohio State University, Columbus, USA

IF 3.9
2022 Impact Factor
(5-Year IF 4.0)

JCR - Q2
(Environmental Sciences)

CiteScore - Q1
(Geography, Planning and Development)



Collection of Sustainability



Videos in YouTube by LIFE OLIVECLIMA
1. Pruning olive tree
2. Fertilization of olive groves
3. Weed management during winter
4. Composting olive residues
5. Holistic olive grove management



Thanks to the Organizers

Thanks to my Sponsors



Thank you!
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