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Olive is the most extensively cultivated fruit crop in the world
reaching 10.3 Mha Worldwide in 2014
It is one of the most important and extensively cultivated crops in the Mediterranean region,

Great potential to improve socio-economic conditions due to:
ü

recognized nutritional value and pharmacological properties of the oil and leaf extracts
(antioxidants, tocoferols, vitamins, etc.);

ü

the property of the plant to adapt to adverse environmental conditions typical of the
marginal areas.

ü an important example of carbon sink in agriculture.(providing ecosystem services)

Olive agroforestry: source Project AGFORWARD
Since the 1930 many traditional agroforestry systems have disappeared
with the intensification of agriculture and forestry. Since the 1960s, there is
a revived interest in integrating trees with agriculture.
Olive tree systems are multipurpose, offering both olives for human
consumption (including table olives and olives for olive oil), foliage for animal
feed, wood biomass for energy, physical barrier as wind break and
ecosystem services…
Olive tree agroforestry typically comprises olive trees intercropped with
cereals, vegetables,vineyard and fodder crops.

Estimated area in hectares and as per cent of the Utilized Agricultural Area (year
2012) of each country

HISTORICAL CONTEXT:
Province of Perugia
In the past olive growing was part of an integrated crop system, which often
included livestock and intercrops, making the olive grove an agroforestry
system:.
•

From the 1500s, olive trees began to be cultivated for both olives for people
and foliage for animals

•

From 1780 the production was destined to making oil (human consumption
and fuel), livestock were a component of crop production: the animals grazed
the orchard and foraged on the pruning materials, reducing the cost of
animals' feed, while weeding and fertilizing the olive groves.

•

From the XX century, the olive agroforestry gradually disappeared in favour
of monoculture, geared to maximizing production of olive fruits.

•

Specialized and monocultural agriculture struggles to be economically viable
and environementally sustainable oriented towards resource preservation.
Agroforestry and organic management may improve that.

Aims of study:
Learn from the past to develop sustainable management
Traditional management of the olive used to be close to agroforestry practices.
During the industrialization, the crop lost its traditional aspect, simplifying its
productive profile in order to get higher levels of oil production, but losing
traditional functions, integration with other crops, cover crops, etc.
Even though olive production is widely diffused, there is still little knowledge
regarding the fixation of atmospheric CO2 in the agro-ecosystem of olive groves
and its role in mitigating the greenhouse effect.
The aim of this work was to analyze the greenhouse gas emissions of
olive growing throughout the latest centuries, from traditional
agroforestry systems to modern conventional and organic olive
monocultures.

Material and Methods :
Starting from 1870 olive management has been characterized by great
variations due to:
• development of agricultural techniques
• new equipment
• reduction of the workforce
• Increase of number of trees per hectare
Field GHG emissions were estimated following IPCC (2006) guidelines. IPCC,
Tier 1 approach, was followed for the calculation of processes such as
indirect N2O emissions and biomass burning N2O and CH4 emissions.
The study analyzes the impact of olive cultivation and management until
harvest.
It was excluded:
•
•
•
•

Unproductive stages of olive cultivation
Olive transportation to mill factories
Olive milling process
Oil storage and distribution to local and foreign markets

Data sources:
Phase

Process

Typology

Cultivation practices

Agroforestry
Conventional
Organic

Farming techniques

Cover crop
Tillage
Pruning
Fertilization
Pesticides

Agricultural
Phase

Manual
Harvesting practices

Manual with facilitators
Mechanized

Data Collection: 75 publications

Data Elaboration: spreadsheet with IPCC conversion

Results: Soil carbon balance

Results
Greenhouse gas emissions per hectare

Results
LCA of coal substitution by firewood

Results:
Greenhouse gas emissions per tree

Conclusions
From agroforestry to Conventional Management
The increase in production (per hectare) due to the introduction of monoculture, the
use of chemical fertilizer, pesticide and machinery, led to increased environmental
impact:
v After the 1930 the introduction of machinery instead the animal work brought
an increase in production and a decrease in efficiency.
v From 1950, the introduction of fossil fuels and chemical substances, and the
adoption of intensive pruning to reduce the size of the trees and facilitate
harvesting, increased olive production (per hectar), but reduced efficiency.
v In 1980 the increase of agricultural practice (two mowing operation a year, soil
fertilization with nitrogen and borate compounds, periodic treatments with
pesticides) and the burn of pruning into the field has caused an increase of
CO2 emission without an increase in productivity or in economic convenience.

Conclusions
From Agroforestry systems to Conventional and Organic Management
After year 2000, it has been developed a “new agriculture green vision” oriented
to world resource
preservation by the adoption of a traditional organic
management (avoiding chemical fertilizers, reducing pesticides) and with new
legislative directives (forbidding pruning burning on open field).
In 2015:
ü Conventional management (compared to 2000) reduce by 91% CO2 emission
and increase by 66% the soil carbon sequestration
ü The organic management reduces (compared to 2015 conventional
management) by 76% CO2 emission and increases by 10% soil carbon
sequestration

Conclusions
From Agroforestry systems to Conventional and Organic Management
In 2015:
Reintroducing animals in modern olive agroforestry systems can further decrease
the environmental impact of olive cultivation:
ü by reducing the need of mowing and fertilization (provided by the animals)
ü by reducing the impact of the livestock sector,
ü by reducing pesticide use
ü by using weeds and pruning materials as animals feed (thus reducing the
relative impact of feed production) instead of wasting them.
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