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Main objective: exploitaion of olive mill by-products for
horticultural purposes



Olive oil extraction is one of the most traditional 
agricultural industries in the Mediterranean region, and 
is still of primary importance for the economy of most 
of the Mediterranean countries

Olive oil production worldwide continues to increase 
and is estimated to be about 3.8  106 tons per year 
(IOOC, 2014). 

A major portion of the oil production (75.6%) comes 
from European Union countries. 



(1991/92)
tons x103 % (W) % (EU) tons x103 incr. %

WORLD 3270,5  -  - 2206,0 48,3
EU 2476,5 75,7  - 1719,0 44,1

SPAIN 1775,8 54,3 71,7 593,0 199,5
ITALY 461,2 14,1 18,6 674,5 -31,6
GREECE 131,9 4,0 5,3 385,0 -65,7
PORTUGAL 91,6 2,8 3,7 62,0 47,7

OLIVE OIL PRODUCTION (Source: IOOC)
(2013/14)



(source: Alburquerque et al., 2004)

The process used in the extraction of olive oil results in 
relatively large amounts of solid waste (Olive Mill Waste -
OMW) depending on the technology used by the olive mill.
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Diffusion of different olive oil extraction
systems among the main producer countries



(Niaounakis and Halvadakis, 2006). 

Olive mill waste generated by the olive oil industry
accounts about 30 x106 tons/year



OMW is characterized by hydrophobicity, salinity, low pH, 
high content in lipids, phenolic compounds, short and long 
chain fatty acids which are all considered responsible for its 
bio-toxicity 

Consequently, disposal of such a huge amounts of OMW 
represents a significant environmental problem in all the 
Mediterranean Countries. 

The problem is intensified when one considers that the 
olive mill plants produce this recalcitrant waste in a 
very short time (about 60 days)



Land spreading does not appear to be an efficient 
OMW management strategy.

Therefore, methods to transform OMW into value-added 
products have received increasing attention

In Italy, OMW is usually spread on farm lands (up to 80 
m3/ha) causing major environmental concerns such as 
temporary bio-toxicity to soil micro- and macro-flora, 
leaching effluents with high organic load (high COD and 
BOD) into surface and ground water



Start 60 days

60 days 165 days

Composting wet cake from two-phases system

Olive wet husk 87% 
Twigs and leaves 5% 
Waste wool 5%  
Straw 3% 

Turning and watering the pile is mandatory





Farm 
composting

University of Western 
Sydney, Australia.

Hygroscopic
additives: 8-10%



Mixing and 
watering

piles

University of 
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ISAFOM-CNR recently developed a new simplified 
composting technology which is able to convert raw OMW 
into a non-leaching and non-odorous organic matter useful 
for different horticultural applications. 



Briefly, the novelty involves mixing de-stoned wet olive cake 
(raw OMW) with hygroscopic additives (bulking agents) such as 
straw, wool waste, sawdust, olive leaves and twigs and olive 
pruning residues

The fresh mixture (65% 
moisture) is immediately 
packaged in net bags and 
undergoes a short period 
of aerobic storage and 
maturation, finally 
resulting in a humified 
organic matterStep 2 - Mixing

De-stoned olive mill effluent is 
mixed with organic additives 
designed to reduce water content, 
allow good air circulation inside the 
mass, reduce the C/N ratio in order 
to facilitate microbial degradation 
into the soil

Straw
Sawdust

Waste 
wool



End-of-pipe system, useful for recycling all kinds of olive mill
waste (zero waste approach)

Cooperativa Nuovo Cilento, San Mauro Cilento (SA)

PROGETTO LIFE TIRSAV (2001-04)



PROGETTO LIFE TIRSAV PLUS, 2008-2012, Laurino (SA)



PROGETTO LIFE TIRSAV PLUS, 2008-2012, Laurino (SA)



Use of OMW-compost in open field trials: on tomato, lettuce, olive 

Tuoro sul Trasimeno, Perugia, Italy Loc. Doglio, Perugia, Italy



Plant nursery trials on ornamental plants, University of Siena, Italy 



Soilless cultivation of strawberry

Martorano 5 farm, CRA, Cesena, Italy



Industrial cultivation of Agaricus bisporus, Valfungo farm, Arezzo, Italy 
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“SAN-SOIL” project, 
2012-14, PSR Toscana, 

Italy

“static composting in 
porous bags with passive 

areation” 

(composting unit = big bag = 1 m3) Horizontal chopping-mixing wagons in 
trailed version for tractor coupling
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Scientific supervisor

Vivaio Sandro Bruschi
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transport and storage of the “composting units” under coverage

monitoring temperature and oxygen in the exhausted air
collected from the composting units (big bag) during storage







 
  

             
          

 



Mature compost
(end product) has
been widely tested
as surrogate for

peat in the 
preparation of the 
growth media for

potted plants

Preparation of the growth media put under agronomic trials



Large agronomic trials have been carried out (randomized block 
design); over 60,000 potted plants, belonging to over 30
ornamental species, have been tested in two cultivation sesons



Main aims of the present work are:

Monitor the simplified composting procedure

Show that the end product is claimable as 
"compost", according to the dictates of the 
Italian legislation (DL 75/2010). 

Evaluate the quality of the end product



MIXTURE

moisture = 60-65% 
(non leaching)

C/N  = about 15-20

INGREDIENTS kg % moisture, %
Olive cake 1000 35,2 50,8
OMWW 1160 40,8 95,1
Waste wool 300 10,6 11,0
Straw 300 10,6 16,1
Olive leaves and twigs 80 2,8 53,7
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Average weight of bags recorded during storage with
evidence of the water, organic matter and ash components
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test to show that the innovative procedure results in true
compost and, therefore, that is claimable as “composting”

As results of self-heating, we try to assess % of mass that reached
55 °C for at least 3 days, as required by standard composting, for 
ensuring the safety of the end product (to kill human pathogens)





Daily change in T (°C) during static storage

It resulted that over 80% of the mass undergoes a true composting process



Daily change in T (°C) in the composting unit (big bag)
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biological stability test on SANSOIL compost:
SOUR - Specific Oxygen Uptake Rate
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Considering the ranges (SOUR = 3-7; OD12 = 17-40 mgO2
gSV-1h-1) for suitable compost (biologically stable), it
resulted that SANSOIL is a very stable compost.
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Final remarks

SANSOIL also resulted free from human pathogens.

SANSOIL showed very intersting contents of N (3,6%), K 
(2,2%) ed humus-like carbon (13,7%) with high microbial
content and diversity (bacteria and fungal species) which are 
often associated to suppressiveness against the most common 
plant pathogens.

At the end of the innovative composting procedure SANSOIL 
resulted as a very stable and mature compost, thus also fully
complying with the Italian standard (DL 75/2010), typical of 
high quality compost

SANSOIL, therefore, results as an excellent surrogate for
peat in the preparation of growth media for potted
cultivation in plant nursery.



Economic benefits

Environmental benefits

At the same time, the olive miller could increase his income by
recovering from the olive wet cake and selling directly the olive 
stones (average price = 150€/ton); consequently, OMW disposal
cost would be reset, thus also saving at least 15€/m3

According to findings achieved in the agronomic trials carried out 
within the framework of SANSOIL project and from the analysis of 
production cost (if compared to peat),  it resulted that SANSOIL 
would allow 15-20% saving of money for the plant nurseryman

No GHG emissions resulting from the unavoidable mineralization
of peat which is recognized as a limited non-renewable resource
with a high environmental impact

No risks of pollution arising from inappropriate direct OMWs land
spreading
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