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ENVIRONMENTAL ISSUES

The climate change that has been taking place
for several years now has led to a reduction in
the water availability of Italian and European
soils. As a consequence of these climatic
variations, the phenological phases of many
crops have undergone changes. For vines, for
example, there is an advance of 6-8 days for
each 1 °C increase during the growing season. 
The increase in anomalous vintages, with short
and intense rainfall, concentrated in a few days
a year, is also causing an increase in erosive
phenomena, especially in the hillside vineyards
arranged upright (orientation of the rows along
the line of maximum slope). 
Numerous studies have reported that
European-wide vineyards tend to lose more
soil than the proposed threshold value of 1.4
t/ha per year as a tolerable threshold for soil
loss in Europe.
Another aspect, which determines the increase
in erosion, is the decrease in organic
fertilizations in favour of mineral ones.

The lowest values are found above all in the
soils of southern Europe, where 74% of the
territory has less than 2% of organic carbon in
the surface layer (0-30 cm). 
The tillage of the soil destroys its structure
(with greater losses of humus due to
mineralization), remixes the surface horizons
with a homogeneous distribution of the organic
substance in the worked layer and alters the soil
temperature. 
For vineyards in central Europe a loss in stable
carbon (humus) has been estimated of
approximately 4 t/ha per year in heavy soils, 6
t/ha in light soils and 8 t/ha in soils rich in
skeleton and in slope.
With reference to the problem related to soil
contamination from phytosanitary treatments,
it is highlighted that copper is the first fungicide
used in viticulture which, together with Sulphur,
represent the backbone of organic viticulture.
Since the use of copper in the fight against
downy mildew does not induce resistance from
the pathogen, it represents an indispensable
weapon still used effectively today. 
However, the negative effects associated with
the use of copper are also important; in fact,
due to repeated treatments, copper
accumulates in the ground both due to the
drift effect and the fall of the leaves on the
ground in autumn and, if present in excess, it is
toxic for the vine.
Another relevant aspect is linked to the
problem of managing winemaking residues.  

The decrease in organic matter especially in
intensive monocultures such as viticulture is

becoming a consolidated problem in most
Italian vineyards. 

 

At European level, about 90% of soils
show a low (0-2%) or medium (2-6%)

organic carbon content.

Such organic waste can in fact represent a
concrete resource rather than being seen as an
annoying cost to manage. Some estimates on
the potential residues of the wine sector in Italy
indicate an availability of about 2.4 million tons
of by-products of winemaking, which are on
average 3/4 unused.

 

The separation and enhancement of
processing by-products such as stalks,

skins, grape seeds and dregs are
important imperatives of sustainability.
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WINERY WASTES
ZEOLITE
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Starting from the results of previous experiments, which aimed to evaluate the
effectiveness of zeolite and compost in a separate way in other production chains, the

project has defined protocols for the production of ZEOWINE product and its
application in productive and in new vineyard plant fertilization, with these specific

objectives:
 

1) Improve the quality of vineyard soils, in
terms of organic matter content, biodiversity,
water retention capacity, availability of
nutrients and soil structure

2) Reduce the mobility of copper, the main
anti-cryptogamic used in organic and
biodynamic viticulture, and other bioavailable
heavy metals possibly present, and therefore
reducing the risk transfer of the pollutant to
other environmental sectors

3) Define and disseminate standards of
intervention for the application of
ZEOWINE in the different phases of the
vine production cycle in all productive
systems, which can also be replicated at a
European level

4) Increase the sustainability and
competitiveness of the wine supply chain,
implementing nutritional and water
efficiency and reducing energy
consumption, closing the production cycle
of waste material from the supply chain
and ensuring higher stability in yields and
quality of the grapes, obtaining, product
more suited to modern market demands
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LIFE ZEOWINE Project is a demonstration project which aimed to improve
the protection and management of vineyard soil and the well-being of

the vine, either organic or biodinamic, through the application to the soil of
an innovative product "ZEOWINE" deriving from the composting of wastes

from the wine sector and zeolite.
 
 

OBJECTIVES
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5) Improve consumer health protection, creating ideal growth
and development conditions for crops capable of determining

improvements in terms of resistance, healthiness and plant
production
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3 heaps of about 9 tons with zeolite and winery waste at a ratio of 1: 2.5 w / w
(ZEOWINE 1: 2.5), 
1 heap with zeolite and winery waste at a ratio of 1:10 w / w (ZEOWINE 1:10) and  
1 heap of sole winery waste (CONTROL). 

After the development of composting protocols applicable at a company farm scale
using pomace and stalks in combination with different quantities of zeolite chosen with an
optimal size between 0.2-2 mm, 3 cycles of composting of waste from the winemaking
supply chain and zeolite were carried out in the 2018; 2019; 2020 at CMM vineyard
project partner farm (San Miniato, Pisa).
The tests involved the preparation of:: 

The composting heaps management provided for the monitoring of control parameters
of the evolution of organic substance, the periodic turning of the heaps, to promote
aeration, and the irrigation of the heaps in order to optimize the water content (humidity
maintained at 50%) until the end of the composting process.

EXPERIMENTAL DESIGN

The composting
lasted about 5

months, at the end
of which the

characteristics of
the compost with

different
concentrations of
zeolite (ZEOWINE

1: 2,5 and 1:10)
were found to

comply with the
Legislative Decree

75/2010 as a
green composted
soil conditioner.
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both with production of ZEOWINE with vineyard farm self-produced compost as
in the case of Col d'Orcia;
and with the contribution of ZEOWINE produced by CMM in other 2 vineyard
farms.

The trials of the ZEOWINE product use in the vineyard, in comparison with a
commercial organic fertilizer and with the sole zeolite, began in June 2019 both in a
newly planted vineyard (1 hectare of Sanforte variety) and in vineyards in production
(1,2 hectares of Sangiovese variety) at CMM vineyard project partner farm. The other
two production cycles of ZEOWINE were carried out with the winery waste from the
2019 and 2020 harvests, again at CMM vineyard project partner farm (San Miniato, Pisa)
 
Based on the experimental design, in subsequent years (2020, 2021), as many tests
were also carried out at 3 other companies:

to 0.3 hectares of Aleatico vineyard at the support
partner Fattoria delle Ripalte (Elba Island), using
the compost obtained from the winery wastes of
CMM from the 2019 harvest;

 to 0.4 hectares of Nero d'Avola vineyard at the
support partner Tenuta Santo Spirito (Sicily) using
the compost obtained from the winery wastes of
CMM from the 2020 harvest.

The ZEOWINE product obtained in San Miniato at CMM
was applied:

While in Col d'Orcia a transfer of the whole
composting protocol was carried out, and the
ZEOWINE product obtained was applied to 2.4
hectares of vineyards producing Sangiovese varieties
at the same vineyard farm (spring 2020)



an improvement of soil characteristics and quality in terms of increase
in organic matter, stable aggregates, biodiversity and reduction of
bioavailable copper;

a reduction in vineyard erosion phenomena;

a reduction in water consumption, thanks to a greater water retention
capacity of the soil treated with ZEOWINE;

an improvement in the characteristics of the grapes and wines
produced that presented and preserved more strongly the fruity and
vegetable aromas, with an increase in the polyphenolic and antioxidant
content;

that the production of ZEOWINE starting from wine processing waste is
able to offer a solution to the problem of waste management by
closing the company production cycle.

WINERY
WASTES

ZEOLITE ZEOWINE
 RESULTS

The synergy of the positive effects on soil and plant of the application of ZEOWINE
highlighted:
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The results observed in the medium and long term, respectively at 6 months and
18 months from the first application, showed the ability of ZEOWINE treatment,
both in the mixture 1: 2.5 and 1:10, to reduce the salinity of the soil compared to
commercial compost application, increasing the absorption of cations in the
crystalline structure of the zeolite. 

This cation exchange capacity has increased in all the inter-rows treated with
ZEOWINE compared to the control ones.
Furthermore, the organic matter of soils treated with both commercial compost
and ZEOWINE increased compared to control soils at the initial sampling time.

However, after 18 months, only the soils treated with ZEOWINE showed a higher
organic matter content than the control plots.
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-Organic substance at the beginning (immediately after the treatments), 
after 6 months and after 18 months

Similarly to organic matter, ZEOWINE
was effective in stimulating soil
functionality (increase in enzymatic
activities related to the nutrient cycle),
in improving its physical structure,
microbial activity, biodiversity and
soil contamination levels, thanks to a
reduction of Phosphorus and Copper
available.

The positive effects on the soil and on the plant of the application of ZEOWINE were
also accompanied by evident results also on the final productions, in particular:

 GRAPE QUALITY: slow ripening, as evidenced by a lower sugar content and
a lower total acidity, which allowed a better balance between sugar content
and anthocyanins;
COLLECTED QUANTITY: greater yield and greater weight of the grape;
CHARACTERISTICS OF THE WINE: higher alcohol content.

- Technological and phenolic analyzes of grapes, Production weights -



BENEFICI AMBIENTALI
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LIFE ZEOWINE has shown that the production and application of the
innovative ZEOWINE product is effective and beneficial in the
organic and biodynamic wine production chain and in improving the
quality of the soil with reference to the following environmental
parameters

ENVIRONMENTAL IMPACTS



lifezeowine@gmail.com

The project is co-funded with the contribution of the European Commission, under the LIFE Programme –
Environment & Resources efficiency. The information and views set out in this deliverable are those of the

author(s) and do not necessarily reflect the official opinion of the European Union. Neither the European Union
institutions and bodies nor any person acting on their behalf may be held responsible for the use which may be

made of the information contained therein.


