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Development of specific agricultural practices with the use of recycled
wastes suitable for intensively cultivated Mediterranean areas under
degradation risk

x Development of alternative agricultural practices using agricultural treated wastes and natural

zeolites.

x  To what extend the co-addition of natural zeolites and treated agricultural wastes could benefit

productivity of Mediterranean soils?

aridwaste

x  The positive effects of zeolite (clinoptilolite) on biomass and on nutrient status of plant and soils
appear when zeolite is mainly combined with compost or reduced doses of fertilizer.

o Objectives
Application
practices

C Evaluation of the main treated agricultural wastes (TAW) from different origins.

C Development and demonstration of sustainable alternative cultivation practices for the main

Recycled wastes
Degradation

Sustainability

area.

Scientifiaesults& innovatiorpotential

V Composting involves the valorisation of organic wastes,
transforming them into an organic fertiliser product without
harmful elements for the soil or pathogens for crops and
humans. Use of compost in agriculture will encourage the
lower use of other synthetic fertilizers, whose manufacture
needs the exploitation of more mineral and energy
resources. Therefore, using an environmental and
agronomic criteria, the most reasonable would be the use
of compost in agriculture to a greater extent than
conventional fertilisers.

V Assessment of the suitability of characterised and selected
composts (quality and dose) for the cultivation of different
species in pots and plain soil.

V Alternative fertilization with compost had an overall positive
effect in comparison with conventional fertilisation
treatment with a mineral NPK (Nitrogen, Phosphorous,
Potassium) fertiliser, when soil quality parameters, the
nutritional level of crops (e.g. tomato, cabbage, lettuce,
barley, corn) and crop yield were analysed.

V Assessment of the possibility to reduce fertiliser application
when compost and zeolite are added to a selected growing
medium allowing comparable level of biomass production
(zeolite and compost rate in the growing medium: 2-4%
and 5-10% respectively).

market and nutrient demanded crops in Mediterranean by recycling nutrients and water from
ATW taking also advantage of the beneficial properties of natural zeolites.

C Integration of appropriate actions and measures that should be adopted at local, regional,
national and transnational level.

C Development, implementation and wide dissemination of an integrated, resource-based scenario
for the protection and improvement of seriously degraded cultivated soils in the Mediterranean

Characterization of some positive effects on plant growth and
soil properties deriving from the addition of compost and/or
zeolite:

Alncreased biomass,

A Reduction of N leaching,

Alncreased availability of nutrients (e.g. P, K),

A Stabilisation of C/N ratio at an appropriate level,

Alncreased Cation Exchange Capacity (CEC),

AReduced nitrate leaching,

A Suppressiveness of compost and zeolite to certain soil-
borne pathogens.
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Our approach involved:

¢

The assessment of application practices of agricultural
wastes (AW) in intensively cultivated crops and reflection
on policy issues related agricultural application.

An extensive characterization of organic wastes to
evaluate their suitability for use in the Mediterranean
agriculture.

Pot experiments using selected composts in order to
evaluate the effect on plant growth and soil nutrient status.

Plant response tests where organic amendments and
conventional NPK fertilisers were applied in greenhouse;
open field experiments, where crop cultivations (barley
corn, tomato lettuce, etc.) were carried out in order to
determine the feasibility of composts as alternative to
conventional fertilisers in the Mediterranean agriculture.

Development of an integrated scenario for the

management of treated agricultural wastes and zeolites in
intensive crop production.
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Figure 1. Study area
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Figure 2. Sources of agricultural wastes

Why collaborating?

C To ensure the safe use of treated agricultural wastes

(TAW), specific cultivation practices should be developed
after detailed study of environmental conditions, water and
nutrients demand of the specific crops related to TAW
applications, and impact of TAW on soil and plant
parameters. We went a step further, testing the suitability
of these treated wastes for agricultural use and defining the
specific terms and conditions for their application on
different Mediterranean crops.

Consortium members have substantial experience in the
participation and management of international collaborative
research projects and support actions that provided the
relevant state-of-the-art for ARIDWASTE. Furthermore,
some of them have already collaborated with each other or
are currently partners in other projects with clear links to
ARIDWASTE, which ensures greater levels of
understanding and efficiency.

The project generates a clear added-value towards the
sustainable use of TAW in crop cultivation by developing
specific application practices for the tested crops as well as
a comprehensive land application strategy that considers
the total quantity and quality of AW relative to the land
base suitable for receiving them.

Flgure 3. PhytotOX|C|ty tests, greenhouse and open field experlments




ACHIEVEMENTS

Characterization of TAW

C Characterization of treated/untreated agricultural wastes
from each region deriving from olive oil mills, olive husks,
wood chips, rice husk, wood bark, grape lees and manure.

C Critical parameters: pH, Chemical Oxygen Demand,
Biological Oxygen Demand, Ammonium Nitrogen,
Phosphorus, Boron, Metals (Copper, Zinc, Iron, Nickel,
Chromium, Manganese), Total oily matter.

C Phytotoxicity tests: in vitro and in pots.

C Selected compost types derived from agricultural wastes
were used in the trials to assess the feasibility to reduce
chemical fertilisation by adding compost and zeolite.

Greenhouse experiments

C Addition of compost and zeolite in the soil upper layer
generally enhanced biomass production compared to the
control. Cultivation under a cover, where it is easier to
maintain a temperature higher than in open field
conditions, allowed plants to better uptake nutrients.

C Soil C content was enhanced by the addition of selected
composts, improving the quality of the soil and hence the
long-term sustainability of the agricultural system.

C Zeolites mixed with compost significantly improved nutrient
availability in soils (e.g. P, K).

1st trial: Lettuce - % Rhizoctonia infected plants (crown level)
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Figure 4. Suppressiveness against Rhizoctonia solani
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Figure 5. Soil'enzymes activity during barley cultivation

Open field cultivations

C Considering the variability of the results of open field trials,

the effect of the application of compost and zeolite on crop
yields were mostly negligible. They did not improve crop
yield compared to compost addition only. Results were
consistent with nutrients availability across treatments.

The organic amendment independently of zeolite benefited
carbon and nutrient accumulation in surface soil compared
to conventional fertilisation. However, the Na had a greater
water soluble fraction in the treatment with zeolite, in the
superficial layer. Co-addition of compost and zeolites did
not contribute to the nutrient status of the soils, this result
being in disagreement with earlier greenhouse results.

The addition of zeolite caused a reduction in soil nitrate
concentration. This addition to the N source can improve N
use efficiency. This is crucial in Nitrate Vulnerable Zones
(NVZs) where a specific legislation applies to hinder nitrate
contamination of superficial and deep water bodies.
Moreover, the use of zeolites as additives of growing
media normally adopted for pot cultivation can help
preserving the quality of water bodies, limiting the negative
effect from a continuous nitrate-based fertilisation, normally
still applied through sprinkler irrigation.

The activities of several hydrolases and phenoloxidases
and soil respiration were also increased for the soll
amendment with the manure compost compared to the
mineral fertilisation.

With regards to the trials carried out on salad species,
compost and zeolite showed a potential suppressiveness
against Rhizoctonia solani at crown level of lettuce and
| a miefiuse plants.

Addition of natural zeolite in a commercial field may be
cost prohibitive. Countries with no zeolite may focus their
R&D efforts at disconnected substrates where the
rhizosphere volume is more limited and requires less
zeolite addition at an affordable cost. Soil amendment with
zeolite might benefit soil retention for some cationic
nutrients in leaching systems such as pots or greenhouses,
but in the field, with high compost loads, its effect is minor.
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Figure 6. Addition of zeolite allowed a reduction of nitrate
concentration when treatments with the same amount of
compost are compared
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Stakeholder engagement

C The project abstract was published on the website
www.euroresearch.com, while several papers were
published in the Journal of Hellenic Agricultural
Organization i Demeter..

C Pr oj erestlté svere presented at the 26™ Hellenic
Conference of the Greek Society for Horticultural Science,
15-18 October 2013, Kalamata, Greece. Abstracts were
included in the Conference Proceedings.

Farmersoé reg

Reports offered to farmers

C On 30 July 2013, the Hula research farm of MIGAL for field
crops and vegetables held an open day to present the
2013 research activities i including ARIMNET results in
tomato and sweet corn. Over 100 farmers from the region
attended the event, listened to the presentation given by
the research staff and had the chance to evaluate the
effect of zeolite enriched compost for the first time .

C ARIDWASTE was presented in the WASTEREUSE
workshop A E x p e r i amach bestspractices from other
European P r o j ZAprd 2015, Murcia, Spain.

Visit of farmers to field trials

Workshop in Athens

Results were presented in the Il International Symposium
on Organic Matter Management and Compost Use in
Horticulture (20-24 April 2015, Murcia, Spain).

A meeting took place on 14 July 2015 with farmers to
present them the key results of ARIDWASTE.

Figure 7. A few examples of dissemination activities

Next steps

While the limits of compost and zeolites co-additions in
commercialized fields have been identified, guidelines on

the management of TAW and zeolites in intensive crop
production will be soon published .

x Efforts will continue to evaluate the benefits of compost
and zeolite co-addition in soil-less setting and in substrate
pot media with specific crops. The appropriate programme
for implementation of these actions is under investigation.

x Our lIsraelian partner focuses now its studies on the
benefits of zeolites addition to sandy soils with special
reference to K fertilization.

C The main outputs of the project were presented by all
partners during the End-of-Project conference held on 26
November 2015 in Athens, Greece, in presence of
researchers, engineers, technicians and growers.

C Pr o] eesultsiwsll be presented on 17-21 October at the
Ill International Symposium on Horticulture in Europe,
SHE2016, Chania, Greece.

Do you want to know more?

ContactDr Victor KAVVADIAS
vkavvadias.kal@nagref.gr

Websitehttp://www.aridwaste.gr Selected publications

S0l nlerier latieripnre ot o s AENEIEE NSl A26th Hellenic Conference of the Greek Society for
Horticultural Science, 15-18 October 2013, Kalamata,
Greece.

Contact: ) ) ) )
Alll International Symposium on Organic Matter Management

and Compost Use in Horticulture, 20-24 April 2015, Murcia,
Spain.

ARIMNet2 is an ERA-Net coordinated by INRA (France).

I't has received funding from t
Framework Programme for research, technological
development and demonstration under grant agreement no.

618127 Alll International Symposium on Horticulture in Europe -

SHE2016, 17-21 October 2016, Chania, Greece.
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