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SOIL O-LIVE CONSORTIUM



Olive is the most prominent and the most
socioeconomically important fruit tree in 

Europe, especially across the
Mediterranean Basin.

Olive provides edible
fruits and, more importantly, high-quality

storable oil which is an essential part of the
Mediterranean diet





To reach such production, around six millions of hectares, predominantly in the EU 

Mediterranean countries, are dedicated to cultivating olives trees, combining organic, 

traditional, intensive high-density intensive groves





Poor land management is extensive across the cultivation area. Absence of plant cover along the whole year
There is a massive use of phytochemicals is used since late 70’s for pest control and productivity
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29-47 tones of soil x  ha yr -1

29- 40% of fertile soil



Credit. Antonio Estévez







"Healthy and nutrient-rich soil that supports plant growth and biodiversity." 



Nutrient recycling
Soil Fertility
Pest Control
Water quality
Carbon Stock



60-70 % of EU soils are unhealthy









GENERAL GOAL 

To perform the first rigorous diagnostic of the whole environmental situation of olive 
orchards soils at a broad scale, comprising the most important areas and agronomic

modes of olive production across the Mediterranean region and its relationships to olive 
oil quality across the food chain. 



PARTICULAR GOALS

GOAL 1

To analyze the impact of pollution and land degradation on
soils from olive groves in terms of multi-biodiversity and 
ecological function at different levels of organization and 
scales.

GOAL 2

To investigate the relationship of soil health status with the
quality and safety of olive oil.

GOAL 3

To implement effective soil amendments and cutting-edge
ecological restoration practices that promote manifest soil
biodiversity and functionality enhancements that should be 
eventually translated to improvements in olive oil quality and 
safety.

GOAL 4

To define rigorous ecological thresholds
that allow implementing future explicit norms and 
regulations to design a novel future certification for
healthy soils in European olive oil.



ZONAS DE ESTUDIO 



SOIL O-LIVE METHODOLOGY 

General Holistic Model: Understanding

agronomic drivers of olive quality in 

Mediterranean Olive groves. 



SOIL O-LIVE METHODOLOGY General Holistic Model: Understanding agronomic drivers of olive 

quality in Mediterranean Olive groves. 



SOIL O-LIVE STAGES 

ST
A

G
ES

Diagnosis. Pre-operational stage
(18 months)

Operational stage. Soil Health
Restoration (24 months)

Validation stage. Definition of
ecological thresholds (18 

months)

We will be able to develop measurable key performance 

indicators (KPIs) that elicit the connection between

soil health and the main food quality-related

characteristics for olive oil.



SOIL O-LIVE WPs

W
P

s
WP1: Coordination and 

management
WP4: Microbiome

WP2: Soil Pollution WP5: Soil biodiversity

WP3: Land degradation
WP6: Ecosystem

functioning &Restoration

WP7:  COMMUNICATION AND DIFUSSION: VALIDATION AND NORMALIZATION 



SOIL O-LIVE STAGES 



SOIL O-LIVE TASKS

electrokinetic remediation

Peroxides & ozone 

ex-situ cultivation of soil microbiomes and specific

microbiome or synthetic communities inoculation, along

with seed bank restoration. Biochar infiltration



SOIL O-LIVE TASKS



SOIL O-LIVE TASKS



PLANT COVERS



Using cover crops in olive groves can offer a series of significant advantages

1. Soil conservation: Cover crops protect the soil from erosion caused by rain and wind. The roots of the cover plants
maintain soil structure, preventing nutrient loss and minimizing compaction.

2. Weed control: Cover crops compete with weeds, reducing their growth and decreasing the need for herbicides. By
covering the soil, they prevent weed seeds from germinating and establishing.

3. Biodiversity enhancement: The presence of cover crops promotes biological diversity in the olive grove. They attract
beneficial insects, pollinators, and other beneficial organisms that contribute to a healthy ecological balance.

4. Water cycle regulation: Cover crops help regulate the water cycle in the olive grove. They absorb and retain rainwater, 
preventing surface runoff and promoting its infiltration into the soil. This helps maintain soil moisture and reduces the
risk of erosion.

5. Improvement in oil quality?: Cover crops can positively influence the quality of the produced
olive oil. Some cover plants release volatile compounds that can enhance the aromas and flavors
of the oil. Additionally, the presence of diverse cover crops can provide additional nutrients to
the soil, enriching the nutrition of the olive trees and improving the quality of the harvest.

PLANT COVERS 



PLANT COVERS 



electrokinetic remediation

Nature Plants 6: 209–214. (2020)



electrokinetic remediation



electrokinetic remediation



electrokinetic remediation



electrokinetic remediation



electrokinetic remediation



CLIMATE CHANGE AND COVER DESIGN

BRACHYCOVER PROJECT 



SOIL O-LIVE GOALS 



SOIL O-LIVE GOALS 



Key datasets to be produced (Open access)
❖ Spatial and temporal geo-referenced data on:

• Soil cupper concentration.
• Pre-emergence and post-emergence herbicide soil concentration (e.g., oxyfluorfen, glyphosate, etc.).
• Insecticide soil concentration (organophosphate insecticides and pyrethroid-based insecticides).
• Microplastics.
• Antibiotic & occurence of gene resistance genes in soil bacteria.
• Nitrogen + Phosporus content. 
• Seed bank biodiversity (taxonomic, functional and genomic).
• Nematode biodiversity (taxonomic, functional and genomic).
• Ant biodiversity (taxonomic, fucntional and genomic)
• Microbiome biodiveristy (bacteria, fungi, mycorrhizae: taxonomic, funcional and genomic)
• pH
• Particle-size distribution
• Soil Organic carbon
• Cation Exchange Capacity
• Electrical conductivity
• Soil gas exchange & soil water flux
• Pest incidence (Prays oleae and Bactrocera oleae) 
• Olive tree performance (nutritional status and water-use efficiency) 
• Olive oil quality and yield variation among management and restoration practices.

❖ Effectiveness of restoration methodological tests.
❖ Genomic sequencing data for microbiome & plants
❖ Soil erosion indicators and forecasts for Mediterranean Olive groves. 
❖ Survey data on drivers influencing land management in soil management, including gender studies



IMPACT

POLITICAL LEVEL CONSUMERS
& DISTRIBUTION



IMPACT

PRODUCERS & FARMERS

INDUSTRY

>90 % of soil pollutants removed in restored soils. 
Net contribution to carbon fixation by groundcover implementation. 
Soil functionality increased. Tree physiology enhanced. 
Increase in 50 % production of olive oil of highest quality (i.e., EVOO) per olive grove.
10 % increase in polyphenol content.
Zero pollution in olive oils

Zero pollution in olive oils
Higher relative production of EVOO 
Devices for electrochemical & chemical pollutant removal (TRL4) 



Thanks for your attention

amavila@ujaen.es


