
 

 

 

LIFE Project Number 

LIFE14 ENV/IT/000113 

 

Final Report 
Covering the project activities from 01/10/2015 to 31/03/2018 

Reporting Date 

30/06/2018 

LIFE PROJECT NAME or Acronym 

HORTISED 

Data Project 

Project location: Italy, Spain 

Project start date: 01/10/2015 

Project end date: 30/09/2017  Extension date: 31/03/2018 

Total budget: € 1,241,900 

EU contribution: € 700,140 

(%) of eligible costs: 56.38% 

 

Data Beneficiary 

Name Beneficiary: Department of Agri-Food Production and Environmental science - 

University of Florence 

Contact person: Mr Edgardo Giordani 

Postal address: Viale delle idee 30, 50019 Sesto Fiorentino (FI), Italy 

Telephone: +390554574050 

E-mail: edgardo.giordani@unifi.it 

Project Website: www.lifehortised.com 

 

  



 2 

1. Table of contents 
 

1. Table of contents ....................................................................................................... 2 

2. List of key-words ....................................................................................................... 2 

3. Executive Summary ................................................................................................... 2 

4. Introduction ............................................................................................................... 5 

5. Administrative part .................................................................................................... 7 

6. Technical part ............................................................................................................ 9 

6.1. Technical progress per action……………………………………………………….9 

6.2. Main deviations, problems and corrective actions implemented……..………… ...39 

6.3. Evaluation of Project Implementation ...................................................................... 40 

6.4. Analysis of benefits .................................................................................................. 46 

7. Key Project-level Indicators .................................................................................... 54 

8. Comments on the financial report ........................................................................... 55 

8.1. Summary of Costs Incurred ...................................................................................... 57 

8.2. Accounting system ................................................................................................... 58 

8.3. Partnership arrangements ......................................................................................... 58 

8.4. Certificate on the financial statement ....................................................................... 58 

8.5. Estimation of person-days used per action ............................................................... 58 

9. Annexes list………………………………………………………………………… .61 

 

2. List of key-words   

Key-words: 

sustainability; dredging; reuse; phytoremediation; substrate; horticulture; propagation; 

contaminants; food safety; circular economy 

 

 

3. Executive Summary 
This report summarizes the activities carried out in the frame of the HORTISED 

(LIFE14 ENV/IT/000113) project, from 01/10/2015 to 31/03/2018.   

The HORTISED project aim was to demonstrate the suitability of dredged remediated 

sediments to be re-used in the preparation of substrates for the propagation and cultivation of 

plants for food production. Such objective was based on the results achieved in previous EU 

projects (e.g Agriport - ECO/08/239065/S12.532262 and Cleansed – LIFE12 

ENV/IT/000652), by which the beneficiaries demonstrated that phytoremediation can be 

adopted to remediate moderately polluted sediments and convert them into a techno-soil 
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suitable for ornamental plant nurseries. Relying on previous experiments on ornamental 

plants, the use of remediated sediments for horticulture does not present significant apparent 

risks for human health and the environment, however food crop production requires a full-

scale approach related to safety issues. The HORTISED project demonstrated the suitability 

of remediated sediments in plant propagation (namely, for the production of lettuce seedlings 

from seeds and pomegranate saplings from rooted cuttings) and in food crop production 

(specifically, lettuce heads, strawberries and pomegranate fruits). 

On the basis of previous experiences, decontaminated AGRIPORT marine sediments 

have been subjected to a three months landfarming process, with the aim to: i) homogenize 

the substrate; ii) increase the biological activity; and iii) further reduce organic contamination 

and achieve better characteristics (e.g. structure, water holding capacity, aeration and 

biological activity) in order to obtain a substrate suitable for growing pomegranate, 

strawberries, and lettuce. During landfarming, sediments have been sampled monthly and 

characterized from a physical, chemical, biochemical, and toxicological point of view. On the 

basis of the results obtained at the end of the sediment treatment, it was concluded that three 

months landfarming process was effective in achieving the indicated goals, since physical and 

chemical characteristics of the treated sediment resulted comparable to those of a commercial 

agronomic substrate (D.lgs 75/2010). 

After landfarming, the treated sediment was used pure (100% treated sediment - 

TS100 also indicated as RSBS) or mixed with peat (or coconut fibre)-based  commercial 

substrates at different v/v proportions (mostly 50/50 - TS50) to prepare an agronomic 

substrate in order to test its suitability for three model species (lettuce, a broad edible leaf 

plant; strawberry, a short cycle woody species susceptible to soil quality; and pomegranate a 

hardy fruit species tolerant saline soils). Usual peat (or coconut fibre)-based commercial 

substrates (PBCS or CFCS, also indicated as TS0) were used as a control for a comparative 

evaluation of the various substrates in terms of agronomic, productive and qualitative 

performance of the adopted model  plant species. The flow chart reported in Figure 1 shows 

the concept of HORTISED and its related activities.  

 

 

Fig. 1 - The HORTISED flow-chart 

 

 The main technical results achieved with the demonstrations of the project were:  

 Completion of analysis for the characterisation of dredged marine sediments (Action B1); 
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 Assessment of the effectiveness of the selected landfarming methodology in 

decontamination and transformation of sediments in a reusable matrix as substrate for 

horticulture (Action B2 and C1); 

 Establishment of demonstration sites for strawberry, pomegranate, and lettuce 

cultivation: 540 strawberry plants, 180 pomegranate plants, and 90 lettuce plants were being 

grown on treated sediment-based substrates (Action B3); 

 Establishment of demonstration sites for pomegranate propagation (saplings from rooted 

cuttings) and lettuce (from seed pills): 870 pomegranate cuttings were transplanted and 4,320 

lettuce seed pills were sown (Action B4); 

 Sampling of parts of plants (i.e. leaves and fruits) grown on sediment-based substrates: 

plant material was being analysed to assess potential contamination level and nutraceutical 

content (Action B5); 

 Confirmation of the suitability of sediment-based substrates to be used for food crop 

cultivation in containers and in crops propagation through the monitoring activity along the 

project (Actions C2 and C3); 

 Surveys on consumers acceptability: more than 500 questionnaires were filled; 82% of 

interviews indicated that food products (lettuce heads, strawberries and pomegranates) would 

be consumed (Actions B5 and C4); 

 Surveys on stakeholders acceptability: more than 50 questionnaires on the evaluation of 

pomegranate saplings obtained from cultivation using sediment based substrates were filled; 

40% of interviewed customers considered them similar to the traditional product (Actions C3 

and C4). 

All  the results of the project represented an useful tool for giving the guidelines for 

the use of remediated sediments in food crops cultivation and propagation. 

 Taking into account the relevance of themes touched by HORTISED (among which 

food safety, a very sensitive topic with important ethical and social implications) and given 

the different series of gathered data, it was considered of paramount importance to cross such 

data series by applying reliable statistical approaches in order to get sound results and to 

disseminate and communicate consistent information. Hence the extension of project duration 

allowed to manage and interpret the collected data as a whole set, allowing to get more 

reliable final results.  

The widest possible range of pollutants were being searched in plant material (namely, 

on leaves of lettuce seedlings and heads, roots, leaves and fruits of strawberries and 

pomegranates) in order to assess their safety. The determination of the presence/concentration 

on different plant matrices took more time than expected. Time was also required to interpret 

results and to link them to other data series. On the other hand, it is worth noticing here: i) 

that in the original proposal lettuce (and namely lettuce seedlings and lettuce heads) was 

added in the demonstration actions under request of LIFE staff (during kick off meeting – 

October 26, 2015) and ii) that the decision of including in the analysis of contaminants such a 

long list of compounds is essentially due to the aim of getting sound results related to food 

safety issues and to transparently promote social acceptance of non-food and food products 

obtained on treated sediments. The latest choice was also done on the basis of a minimum risk 

approach. Regardless the analytical results on pollutant presence/concentration, HORTISED 

wanted to ensure the dissemination of sound results in a very relevant ethical theme, as food 

safety deserves. 

 In this Final Report technical, administrative, and organisational aspects are described 

in Chapters 4 and 5, while technical results and financial aspects of the project are reported in 

Chapters 6, 7, and 8. 
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4. Introduction  
Environmental problem/issue addressed. Sediment dredging is a routine civil engineering 

activity carried out to allow navigation in sea ports, rivers and canals. An assessment 

undertaken within the SedNet European network found that the total amount of sediment 

dredged in Europe is between 100 and 200 million cubic metres per year. Currently there is 

no specific management of dredged sediments in EU because they are unsuitable for several 

cost effective productive uses. In this context, phytoremediation has a high chance of 

acceptance by the general public, since it can be cost-effective, socially acceptable, and 

feasible to provide a natural management option (Doni et al., 2012; Ghosh and Singh, 2005; 

Glick, 2010). In previous studies, slightly polluted sediments have been decontaminated and 

turned into a product with characteristics approaching those of a natural soil (AGRIPORT 

project; Bianchi et al., 2011; Doni et al, 2013; Masciandaro et al, 2014) and suitable for 

environmental and agronomical reuse. The use of dredged sediments in European agriculture 

is currently not practiced because of regulations. The main concern on the potential use of 

sediment for growing fruit plants or vegetables is hence related to pollutant concentration of 

the sludge or sediment, that may accumulate in the edible plant parts to concentrations that 

can pose a risk to humans, as shown in some cases (van Driel et al., 1995; Ho et al., 2000). 

Outline of the hypothesis to be demonstrated/verified by the project. The main HORTISED 

project aim was to demonstrate the suitability of dredged remediated sediments as an 

alternative for the preparation of growing media in horticulture. The potentials of sediment-

based growing media have been demonstrated through the growth of lettuce, pomegranate, 

and strawberry as representative plants at farm scale in Italy and Spain and by the comparison 

with the typical production of the same crops obtained on the traditional peat-based or similar 

growing media. The HORTISED project also highlighted the current legislative and cultural 

reasons that hindrance the use of innovative growing substrates in horticulture and produced 

guidelines for a safe and sustainable use of sediments as components for substrates 

preparation. On the basis of experiences gained in previous projects (e.g. AGRIPORT), the 

pre-decontaminated AGRIPORT marine sediments have been re-processed within 

HORTISED through three months landfarming in order to homogenize them and achieve 

better chemico-physical characteristics for reuse them in growing strawberries, pomegranate, 

and lettuce. These three species were chosen as model plants because i) strawberry is a very 

flexible and precocious species easily grown in containers, and susceptible to low quality 

soils/substrates; ii) pomegranate is a hardy species suitable for Mediterranean environments 

and very interesting as source of fruits rich in active compounds; and iii) lettuce is a very 

popular broad leaf vegetable. Plant propagation (intended as the production of pomegranate 

saplings from rooted cuttings and lettuce seedlings from seeds) and crop production (for the 

three species) were the steps of the value chain taken into account. Several physical, chemical 

and microbiological analyses have been carried out on the remediated sediments before and 

after sediment landfarming for a suitable time period to improve the structure and 

homogeneity, while analysis of the biochemical and nutritional properties of a representative 

number of plant/fruit samples and assessment of the eventual presence of organic and 

inorganic contaminants have been performed. A representative number of plants/fruits from 

each species grown in different substrates have been analyzed for their morphological, 

biochemical, and sensorial characteristics, including evaluation of rooting, growth, and 

development of pomegranate cuttings grown on sediment-based, mixed, and peat-based 

substrates.  

 Dissemination of knowledge and communication to stakeholders, professionals, and 

policy makers were based on open days at both Italian and Spanish plant growing sites, and 

results have been diffused through papers in scientific and popular presses and with 

interviews on mass media. Guidelines for safe preparation and use of sediment-based 
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substrates were also produced.  

Description of the technical /methodological solution. The implementation of HORTISED has 

involved the following main actions: dredged sediment analysis and characterisation; sediment 

landfarming; demonstration of the use of decontaminated sediments as a substrate for food crops 

cultivation; demonstration of the use of decontaminated sediments food crops propagation; 

technical and economic impact assessment, drafting of guidelines for the use of decontaminated 

sediments. Monitoring actions have also been included in the work plan to ensure the 

accomplishment of project objectives.  

 DISPAA coordinated the HORTISED consortium, took care of setting and monitoring the 

demonstration trials; with its expertise in agricultural systems, it screened the toxicity of food 

products and evaluated the potential economic benefits of HORTISED. ISECNR took care of 

sediment characterization and treatment and monitored the sediment-based substrates during food 

crops cultivation and propagation. UMH carried on the implementation activity in Spain, setting 

and monitoring the demonstration trials, involving cultivation and propagation of strawberry and 

pomegranate; ZELARI and CALIPLANT provided their expertise and the facilities for the 

demonstration and evaluation of HORTISED in plant nursing and propagation, and also for 

products marketability evaluation.  
Expected results and environmental benefits. The main result of the HORTISED project is the 

application of an innovative technology and specific protocols for more sustainable food 

crops production (fruits and lettuce) achieved through the use of sediment-based growing 

media to replace current peat-based or similar growing media. The specific results were: 

- 100% evaluation of sediments as a substrate for cultivation in container of strawberry, 

lettuce and pomegranate; 

- 100% characterisation from the morphological, biochemical and sensorial point of view of 

lettuce heads, strawberries and pomegranates grown on treated sediment-based substrates; 

- 100% evaluation of fruits and lettuce in relation to heavy metals and pollutants of organic 

origin in order to ensure food safety; 

- 100% characterisation of growth, development, and rooting performance of pomegranate 

cuttings and lettuce seedlings; 

- 100% improvement of knowledge about treated sediments and their effects on plant growth 

and fruit/plant safety and quality;  

- promotion of innovative means and specific protocols in the normative and legislative issues 

related to horticultural production; 

- waste management: amount of reduction (%) of the use of peat (or coconut fibre) based 

substrates and its substitution with treated sediments (at least 20% or more is possible); 

- reduction of CO2 emission: LCA analysis demonstrated the lower impact (based on fruit 

amount production and treatment procedures/results) of HORTISED method in relation to the 

use of traditional peat based commercial substrates. For instance LCA on strawberry 

production indicates that there is a net carbon credit of ≈ 80 kg CO2 equivalent/m
3 

of sediment 

for TS100 HORTISED system when compared to the TS0 (peat based commercial substrate). 

The credit was about 50 kg CO2 equivalent/m
3
 of substrate when taking into account TS50 

versus TS0. Due to a stronger reduction of yield observed for lettuce heads in TS100 and 

TS50 respect to TS0 substrate, the reduction of CO2 equivalent emissions resulted less 

evident; in fact, LCA showed that the production of 0,1 kg of lettuce was associated to 1,03 

kg CO2 equivalent for TS0, and to 0,95 and 0,81 kg CO2 equivalent for TS50 and TS100, 

respectively. 

Expected longer term results. Implementation of the HORTISED project will have a positive 

impact on the “EU system” at different levels: i) increase of soil protection, which will 

encourage sustainability and long-term competitiveness in Europe; ii) trans-boundary impact: 

soil, though generally immobile, is not completely so and therefore preventing or remediating 

soil degradation in one Member State or region can have trans-boundary consequences; iii) 
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establishment of better knowledge and management of soil, which will help the EU to play a 

leading role internationally, facilitating the transfer of know-how and technical assistance and 

at the same time ensuring the competitiveness of its economy.  

 Moreover, a new Life Project SUBSED (LIFE17 ENV/IT/000347 - Sustainable 

substrates for agriculture from dredged remediated marine sediments: from ports to pots) is 

being financed. Some HORTISED beneficiaries are involved in this new project were the 

remediated sediment based substrate will be tested for the propagation and cultivation of a 

large set of species, from ornamentals to food crops. This would confirm of the replicability 

and transferability of the HORTISED technology. 

 

5. Administrative part 
 

 The HORTISED project proceeded smoothly and all actions were completed as 

foreseen; the beneficiaries established a close collaboration that have been maintained for the 

project duration through contact using different media (e-mail, telephone, meetings, etc.).  

 The HORTISED management process needed daily and constant work to maintain a 

permanent flow of information with the aim of achieving the foreseen objectives. The specific 

management activities carried out during the  period were: 

 Organisation of Coordination meetings  

 Organisation of Monitoring meetings  

 Organisation of different phone and web meetings between some beneficiaries in order to 

plan and monitor the project technical activities 

 Continuous contact between all project beneficiaries for monitoring project activities 

 Preparation of material for meetings and dissemination events. 

 General actions and activities for the coordination of the project.  

 Management of the financial aspects of the project. 

 Monthly reports to the LIFE external team monitor on the evolution of the project.  

 The management of the project was carried out in compliance with what was 

established in the proposal approved by the European Commission, with all partners acting in 

compliance with the Grant and Partnership Agreements.  

 The technical management boards of the project is remained basically the same as 

described in the Mid-term Report; in particular, the HORTISED beneficiaries defined the 

following two management structure: a Management and Technical Committee (no changes 

from the Mid-Term report) and an Administrative Committee (for the associated Beneficiary 

CALIPLANT the actual responsible administrative officer is Aroa Gonzalez). 

 The associated beneficiaries participated in project management activities keeping in 

touch with the project coordinator and the other beneficiaries; they prepared and attended the 

project management meetings and collaborated with the project coordinator in the preparation 

of all the reports foreseen in the project proposal. 

 During the reporting period coordination and monitoring meetings to organize, coordinate, 

monitor and develop the project have been carried out, as follow:  

 Coordination meetings: 

 Progress and Coordination 12 month meeting, at the beneficiary UMH premises, 28-

29 November 2016, Orihuela - Spain 

 Progress and Coordination 18 month meeting, at the coordinating beneficiary 

DISPAA, 30-31 March 2017, Sesto Fiorentino (FI) - Italy.   

 Progress and Coordination 24 month meeting, at the beneficiary UMH premises 25 

September 2017, Orihuela - Spain 

 Monitoring meetings with LIFE’s External Assistance Team: 
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 Monitoring meeting, during Progress and Coordination 18 month meeting, 30-31 

March 2017, at the coordinating beneficiary DISPAA premises in Sesto Fiorentino 

(FI) - Italy: Mr Carlo Ponzio and Mr Michael Quicheron. 

 The Project Coordinator had a final meeting with Mr Carlo Ponzio, 13 April 2018, at 

the coordinating beneficiary DISPAA premises in Sesto Fiorentino (FI) - Italy 

  

 During the reporting period DISPAA as coordinating beneficiary prepared all the 

documents for the amendment request for the extension of HORTISED project duration of 6 

months. Finally it was accepted resulting in the postposition of the end of project from 

September 30, 2017 to March 31, 2018.  

  



 9 

6. Technical part 

6.1. Technical progress, per Action 
           

Action A.1: Review of the EU and national regulations on the use of sediments in 

agriculture and of the analytical protocols for substrates and fruits 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 12/2015  Actual end date: 12/2015 

This preparatory action represents a useful toolkit for all beneficiaries in order to allow a good 

start to the HORTISED project based on the existing regulations/laws. The beneficiaries 

involved in the present action were DISPAA, UMH and ISE-CNR. This action was 100% 

completed.  

First (A1.1) a review of the EU, Italian and Spanish regulations/laws regarding the 

management of dredged sediment, their possible reuse and the use of dredged sediment-based 

substrates in agriculture in force at the start date of the project. 

Then (A1.2), a list of the analyses to be performed on substrates, plants, and fruits was 

arranged, taking into account the previous task and previous experiences of the beneficiaries. 

Finally (A1.3), a common standard protocol for the physico-chemical analysis of sediment 

and vegetal matrices was defined to apply homogeneous analytical procedures (i.e. sampling, 

extraction, qualification and quantification, etc.). 

All technical details were given in the Deliverables of Action A.1, not foreseen in the original 

proposal: “Review of EU, Italian and Spanish regulation/laws regarding the use of dredged 

sediment-based substrates in agriculture” and "Report on common protocols for analysis”, 

sent as Annex I and II of the Mid-Term report. 
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Action B.1: Analysis and characterization of remediated sediments 

Foreseen start date: 01/2016  Actual start date: 12/2015 

Foreseen end date: 06/2016  Actual end date: 03/2016 

 

Action B.1 started on 01-12-2015, one month before the planned date (01-01-2016) and it was 

completed on 31-03-2016 instead of 30-06-2016. Immediately after the start of the project, 

the procedures to select the enterprise to carry out site preparation and sediment treatment 

were started, and due to their rapidity and also thanks to favourable weather conditions, it was 

possible to anticipate the sediment characterization. This was very positive for the 

performance of the project since it permitted anticipation of the subsequent actions and, in 

particular, it allowed to start planting in the proper agricultural season. 

In this phase, CNR-ISE and DISPAA analysed the sediment, partially phytoremediated in a 

previous European project (AGRIPORT ECO/08/239065/S12.532262), from a physical, 

chemical, biochemical, and toxicological point of view in order to evaluate the technical 

specification (number of mixing, nutrient and organic matter addition) of the next 

landfarming treatment. The landfarming treatment was chosen because it was considered a 

cheap and fast biological treatment to homogenize the substrate, increase the biological 

activities and further reduce the organic contamination. The landfarming process was carried 

out in the same basin of the phytoremediation used for Agriport project (Fig. 2). On 09-12-

2015, the plants were removed and the upper 60 cm layer was mechanically mixed for the 

first time (Fig. 2). Three sampling points (A, B and C), consisting of 10 sub samples each, 

were collected
 
in a volume of about 40-50 m

3
 to start characterization (Fig. 2). 

The characterization showed a sandy-loam texture of sediment, a bulk density and nutrient 

content (C,N,P) similar to an agronomic soil (objective of Agriport project), a good level of 

biological activity, a very low content in heavy metals but a great contamination by organic 

compounds. Namely, C>12, PAHs (Polycyclic Aromatic Hydrocarbons) and Zn were higher 

than the legal limit for civil reuse (D.Lgs. 152/2006, table A). In view of the good nutrient 

content and biological activity, and low contamination level, a landfarming process, 

consisting in sediment aeration by mechanical moving, was selected. 

As scheduled, this action was 100% completed.  

All technical details were given in the Deliverables of Action B.1 "Report on sediment 

characterization, Annex III of the Mid-term report. 

  

 

Fig. 2 - Phytoremediation site (Agriport project) (top left) inside the Port of Leghorn 

(43°33'31.78"N, 10°18'29.32"E) (top right); site preparation (bottom left) and sediment 

sampling (bottom right). 
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 Action B.2: Sediment treatment 

 

Foreseen start date: 01/2016  Actual start date: 12/2015 

Foreseen end date: 09/2016  Actual end date: 04/2016 

 

Action B.2 started on 01-12-2015, one month before the planned date (01-01-2016) and it was 

completed on 30-04-2016 instead of 30-09-2016. The anticipation of this action was due to 

the advance of the previous action B1. Moreover, the initial sediment properties (good 

nutrient content and biological activity, and a low contamination level) made it possible to 

plan a sediment treatment process of only 3 months, also possible due to the favourable 

weather conditions. 

The landfarming process started after site preparation and after the sediment sampling (09-12-

2015) for the initial characterization (Action B1). This treatment was carried out with the aim 

to homogenize the substrate, increase the biological activities and reduce the organic 

contamination. 

Taking into account the initial sediment properties, a landfarming process, consisting in 

sediment aeration by mechanical moving, was selected. Every week, for a total of 3 months, 

the sediments were mixed and aerated to 60 cm using a small excavator. On rainy days, the 

sediment was covered with plastic sheeting in order to avoid an excessive water content that 

could have caused anoxic conditions (negative for pollutant microbial degradation) and 

difficulties in the workability (sediment mixing). 

 

Fig. 3 - Landfarming process 

 

During the landfarming process the sediments were collected by a shovel (after one, two and 

three months from the start) and characterized from a chemical, biochemical and toxicological 

point of view. 

This action was 100% completed.  

All technical details were given in the Deliverable of Action C.1 "General recommendations 

for the use of the treated sediments in plant nursing", sent as Annex IV of the mid-term report 

(not foreseen in the original proposal).  
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 Action B.3: Demonstration of the use of decontaminated sediments as a substrate for 

growing pomegranate and strawberry and for fruit production 

 

Foreseen start date: 04/2016  Actual start date: 04/2016 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 12/2017 

 

The title of  this action should be replaced by ‘Demonstration of the use of decontaminated 

sediments as a substrate for growing pomegranate, strawberry and lettuce for crop 

production’ due to the introduction of the demonstration with lettuce. 

 

The treated sediment (TS) has been used as agronomic substrate alone (TS100 also indicated 

as RSBS), mixed with peat-based commercial substrate (TS50 , it is to say 50/50% v/v). Peat 

based commercial substrate (PBCS) was used as a control. 

The demonstration sites were set up both in Italy, at the Zelari nursery, and Spain, at the 

Miguel Hernandez University (UMH), establishing the cultivation of strawberry and 

pomegranate for fruit production. As suggested, a demonstration site was set up at the 

University of Florence to cultivate lettuce on the same substrates. This action was 100% done.  

 

B3.1 - Preparation of the sediment-based substrates 

During April 2016, Pre-treated port sediments were prepared and sent by ISE-CNR to Zelari-

IT and UMH-ES in order to be used as substrates for planting.  

The treated sediment (TS) has been used as agronomic substrate. It was mixed with peat-

based commercial substrate (PBCS) to prepare two remediated sediment-based substrates 

(RSBS): TS 100%, TS/PBCS 50/50% (v/v), to be compared to a PBCS 100%. The 

demonstration sites were set up both in Italy, at the Zelari nursery and DISPAA, and in Spain, 

at the Miguel Hernandez University, establishing the cultivation of strawberry, pomegranate 

and lettuce for food production.  

 

B3.2 - Planting and cultivating strawberry plants 

Strawberry plants were planted in Italy in the nursery of Zelari (21-04-2016) and in Spain at 

UMH (25-04-2016). In order to set the demonstration trials using the same vegetal material, 

Zelari bought certified plants of two widely used commercial cultivars of strawberry, 

Camarosa (June bearing cultivar) and Monterey (recurrent cultivar), both for Italy and Spain. 

For each cultivar 90 plants were planted; each combination "cultivar x substrate" was 

replicated in 3 blocks, consisting of 10 replicates (10 replicates x 3 treatments x 3 blocks).The 

following figure (Fig. 4) describes the strawberry experimental design. 

FrCa-TS100 - B2 FrCa-TS0 - B3 FrMo-TS50 - B1 

FrMo-TS0 - B1 FrMo-TS100 - B2 FrCA-TS50 - B2 

FrMo-TS50 - B3 FrCa-TS100 - B1 FrMo-TS0 - B2 

FrMo-TS100 - B1 FrCa-TS50-B1 FrMo-TS100 - B3 

FrCa-TS50 - B3 FrMo-TS0-B3 FrCa-TS0 - B1 

FrCa-TS0 - B2 FrMo-TS50-B2 FrCa-TS100 - B3 
 

Fr = strawberry; Mo = Monterey; Ca = Camarosa; TS0 = PBCS 100%; TS50 

= mixed TS/PBCS 50/50%; TS100 = TS 100%; B1, B2, B3 = blocks. 

 

Fig. 4 – Strawberry: experimental design  
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Strawberry plants were planted in Italy in Zelari nursery (01-03-2017) and at DISPAA (23-

02-2017), while in Spain at UMH (16-12-2016). In Italy the demonstration trials were set in 

two different locations to face the problems caused by adverse weather conditions that 

brought to a scarce strawberries production in 2016. According to the common cultural 

practices, strawberry plants were removed after one productive season, hence the same two 

cultivars of the previous year were re-planted (Camarosa – June bearing and Monterey – 

recurrent) in Italy, while in Spain Camarosa and San Andreas were used in 2017. A total of 

540 strawberry plants was planted (180 in Spain, 360 in Italy). 

Strawberry plants were cultivated according to the common cultural practices of the 

cultivation areas. In Italy each block of 10 plants was planted in 50-liter containers filled with 

the three different substrates (Fig. 5) while in Spain they were cultivated in gullies. 

 

 

Fig. 5 – Strawberry trials: a) 5
th

 May 2016; b) cv Monterey, 18
th

 May 

2016; c) cv Camarosa 18
th

 May 2016; d) cv Monterey 1
st
 August 2016 

 

 

B3.3 - Planting and cultivating pomegranate plants 

Pomegranate plants were planted in Italy in the nursery of Zelari (05-05-2016) and in Spain at 

UMH (02-05-2016). Two pomegranate cultivars were chosen, Mollar de Elche and Purple 

Queen®. As for strawberry, Caliplant bought well-grown pomegranate saplings and sent them 

for the demonstrations, in order to ensure the use of standard vegetal material. 

Preformed well-grown saplings of both commercial cultivars were planted in 35-liter 

containers filled with the three different substrates; they were grown adopting standardized 

cultural (irrigation, fertilization, protection, etc.) practices. 

Each combination of "cultivar x substrate" was replicated 5 times and replicates were divided 

into three blocks. Figure 6 and 7 describe the experimental design applied for pomegranate 

demonstration trials and how they were arranged in the nursery; Figure 8 shows the 

appearance of plants grown in different substrates. 

Pomegranate plants started sprouting at the beginning of April (Italy: 05-04-2017; Spain: 20-

02-2017). Both in Italy (22-05-2017) and Spain (16-03-2017) plants flowered but only in 

Spain they bore fruits and pomegranates were ready for harvesting 11-09-2017. At the end of 

the demonstration trials the complete fall of leaves was taken into account: it occurred  in 

Italy on 24-10-2017 and in Spain on 15-12-2017. 
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MPQ-TS100-B2 MPQ-TS0-B3 MMo-TS50-B1 

MMo- TS0-B1 MMo-TS100-B2 MPQ -TS50-B2 

MMo - TS50-B3 MPQ-TS100B1 MMo-TS0-B2 

MMo - TS00-B1 MPQ-TS50-B1 MMo-TS100-B3 

MPQ-TS50-B3 MMo-TS0-B3 MPQ-TS0-B1 

MPQ-TS0-B2 MMo-TS50-B2 MPQ-TS100-B3 
 

(M= pomegranate; Mo= Mollar de Elche; PQ= Purple Queen®; 

TS0 = PBCS 100%; TS50 = mixed TS/PBCS 50/50%; TS100 = TS 

100%; B1, B2, B3= blocks.) 

Fig. 6 – Pomegranate: experimental design 

 

 

Fig. 7 – Pomegranate demonstration trials: pomegranate plants soon after transplant in Italy 

on 05-05-2016 (left) and three months after in Spain 01-09-2016 (right) 

 

 

Fig. 8 – Pomegranate plants (02-05-2017) cultivated in pots containing different substrates: 

TS0, TS50 and TS100 (from left to right) 

 

B3.4 – Planting and cultivating lettuce 

Neither demonstrations of lettuce cultivation on RSBS weren’t planned in the original 

proposal, nor the repetition of the trials weren’t planned, however also these demonstrations 

were repeated. 

Lettuce plantlets (cultivar Ballerina) with five leaves were transplanted (20-06-2016) in black 

PE pots, 20 cm in diameter (1 plant/pot),  filled with 100%  PBCS, PBCS/TS 50/50 % (v/v) 
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and 100% TS (three treatments). Calcium nitrate, monopotassium phosphate and potassium 

sulphate were mixed to the substrate at potting. Pots were put on a bench in the open air and 

plants were irrigated according to necessity. Pots were arranged according to the experimental 

design (Fig. 9) consisted of randomized block with 3 replicates  (1 replicate = 5 pots, for a 

total of 15 pots per treatment). The trial was set again in 2017 (15-03-2017) an plants were 

maintained as described above (Fig. 10). 

 

Block 1 Block 2 Block 3 

x x x x x x x x x 

x x x x x x x x x 

x x x x x x x x x 

x x x x x x x x x 

x x x x x x x x x 
 

(x: one pot; red: treatment 100% TS; blue: 

TS/PBCS 50/50 % (v/v); green: 100% PBCS) 

Fig. 9 – Lettuce: experimental design 

 

 

 

Fig. 10 – Lettuce after transplanting in PE pots 

 

 

B3.5 - Assessment of plant growth and development 

Growth, development, and production  performances of strawberry, pomegranate and lettuce 

plants on the different substrates have been evaluated through the measurement of different 

morphological and physiological parameters on plants and leaves, as well as data on 

phenology where possible. The parameters taken into account and the moment of data 

collection were established in the Deliverable of Action A.1, "Report on common protocols 

for analysis”, Annex II to the Mid-term report. 

Detailed information on the activity of the present action was given in the Annex 1 to the 

Progress report (‘Report on fruit production’). 
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Action B.4: Demonstration of the use of remediated sediments as substrate for the 

nursery production of pomegranate saplings 

 

Foreseen start date: 04/2016  Actual start date: 05/2016 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 09/2017 

 

The title of this action should be replaced by ‘Demonstration of the use of remediated 

sediments as substrate for the nursery production of pomegranate saplings and lettuce 

seedlings’ due to the introduction of demonstrations with lettuce seed pills. This action was 

100% completed. 

  

B.4.1.  Demonstration of the use of remediated sediments as substrate for the nursery 

production of pomegranate saplings 

The propagation material (rooted cuttings) collected from pre-selected certified mother plants, 

two pomegranate cultivars (Mollar de Elche and Purple Queen®), was provided by Caliplant. 

The demonstrations were repeated twice, in 2016 and 2017, both in Italy and Spain. 

In 2016 two demonstration sites were set, one in Italy in the Zelari nursery and the other in 

Spain in Caliplant nursery. Cuttings were grown adopting irrigation/fertilisation/protection 

practices as the standard of the production area. In Italy, the commonly used substrate is a 

peat-based commercial substrate (PBCS); in Spain a coconut fiber-based commercial 

substrate (CFBCS). In 2017 an additional demonstration trial was set at DISPAA. 

Cuttings were planted in 10 replicates per substrate type, each combination “cultivar x 

substrate” was replicated in 3 blocks (10 replicates x 3 treatments x 3 blocks); for each 

cultivar 90 plants were planted. The following figure (Fig. 11) describes the experimental 

design for pomegranate cuttings, with block distribution. The common commercial substrate 

is referred to hereafter as ordinary substrate (OS). 

MPQ-TS100-B2 MPQ - TS0-B3 MMo-TS50-B1 

MMo-TS0-B1 MMo- TS100-B2 MPQ – TS50-B2 

MMo -TS50-B3 MPQ - TS100-B1 MMo- TS0-B2 

MMo -TS100-B1 MPQ -TS50-B1 MMo- TS100-B3 

MPQ -TS50-B3 MMo- TS0-B3 MPQ - TS0-B1 

MPQ - TS0-B2 MMo-TS50-B2 MPQ - TS100-B3 
 

(M= pomegranate; Mo= Mollar de Elche; PQ= Purple Queen®; 

TS0= OS 100%; TS50= mixed TS/OS  50/50%; TS100= TS 100%; 

B1, B2, B3= blocks.) 

Fig. 11 – Pomegranate cuttings: experimental design 

 

In Italy, demonstration with pomegranate cuttings was set on 25-05-2016; cuttings were 

grown in 1.5 l pots filled with three different combination substrate/sediments (TS100 = 

100% TS; TS50 = 50% TS/PBCS; TS0 = 100% PBCS) (Fig. 12). In 2017 the trials were set 

on 15-03-2017 and the end of vegetative cycle was on 10-09-2017 (Fig. 13). 
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Fig. 12 – Demonstration trials with pomegranate cuttings set in Italy 

(05-07-2016): cultivar Purple Queen® (left) and Mollar de Elche (right) 

 

  

Fig. 13 – Demonstration trials with pomegranate cuttings set in 2017 one 

month after transplant (28-03-2017): cultivar Purple Queen® (left) and 

Mollar de Elche (right) 

In Spain, demonstration was set on 17-05-2016; cuttings were grown in 1.7 l pots filled with 

the same substrates; in addition, Caliplant tested also two other substrate mixtures (75% TS / 

25% CFBCS and 25% TS / 75% CFBCS) (Fig. 14 and 15). 

 

Fig. 14 – Demonstration trial set in Caliplant 

nursery using five different proportions of 

TS/CFBCS. 
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Fig. 15 – Demonstration trials with pomegranate cuttings 

set in Caliplant nursery: soon after transplant on 17-05-

2016 (left) and during cultivation on 22-08-2016 (right). 

 

In 2017, the demonstration was set on 27-04-2017; cuttings were grown in 1.7 l pots filled 

with 11 different substrates containing an increasing percentage of TS, from 0 to 100%, and 

CFBCS. For each cultivar 55 plants were planted. 

Growth performances of pomegranate cuttings grown on the different substrates were 

evaluated through measurement, every 20 days, of different morphological parameters on 

cuttings (rooting percentage, root length, stem diameter and height, fresh/dry matter weight, 

appearance) and leaves (blade surface, perimeter and color chroma index, grade). More details 

on procedures for cutting growth evaluation were given in the deliverable Action B4 (‘Report 

on nursery production’). 

 

 

B.4.2.  Demonstration of the use of remediated sediments as substrate for the nursery 

production of lettuce seedlings 

In order to evaluate lettuce seed germination using sediment-based substrate, seed pills of 

lettuce cultivar Ballerina were sown on 23-05-2016 in polystyrene alveolate trays with 160 

holes, filled with three different combination substrate/sediments (Fig. 16). As ordinary 

substrate,  a commercial mix of Irish and black peat for sowing (PMBSS) was used; three 

different combination TS/PMBSS: S0 (100% PMBS), S25 (TS/PMBSS 25/75 % v/v) and S50 

(TS/PMBSS 50/50 % v/v).  

   
Fig. 16 – Lettuce seedlings in alveolate trays a week (01-06-2016) and three weeks (15-06-

2015)  after sowing. 
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After sowing trays were treated with an anti-Pythium/Rhizoctonia product and placed in a 

growth chamber at 20 °C for 48 h, they were transferred in greenhouse and placed according 

to the experimental design (Fig. 17). During greenhouse cultivation, plants were irrigated 

daily according to necessity and fertigated with a 20-20-20 fertilizer (2 g/l) (30-05-2016; 07- 

and 14-06-2016) and Fe-chelate (01-06-2016). 

Block 

1 

Block 

2 

Block 

3 

Block 

4 

Block 

5 

TS0 TS25 TS50 TS0 TS25 

TS25 TS50 TS0 TS50 TS0 

TS50 TS0 TS25 TS25 TS50 

(a) 
 

Block 

1 

Block 

2 

Block 

3 

Block 

4 

TS100 TS50 TS100 TS100 

TS50 TS0 TS0 TS50 

TS0 TS100 TS50 TS0 

(b) 
 

Fig. 17 – Lettuce seed germination experimental design: a) in the first 

demonstration trial, trays were arranged in 5 randomized blocks, 1 tray 

per substrate and per block; b) in the second in 4 blocks, 1 tray per 

substrate and per block was used. 

 

 

Seed germination rate was evaluated 4-5 days after sowing in the greenhouse; the 

demonstration was completed after about 4 weeks (21-06-2016), when seedlings were at the 

growth stage of 2-3 pairs of true leaves. Seedlings suffered for high temperature in 

greenhouse. 

The demonstration was repeated on 06-09-2016, sowing lettuce seed pills cultivar ‘Ballerina’ 

in polystyrene plug trays with 160 cells (1 seed per cell). Differently from the previous trial, 

the TS  was sieved to 5 mm in order to test substrates containing the same amount of sediment 

as in the trial with the other crops. As ordinary substrate, a commercial mix of Irish and black 

peat for sowing (PMBSS) was used and three different combination TS/PMBSS: TS0 (100% 

PMBSS), TS50 (TS/PMBSS 50/50 % v/v) and TS100 (100% TS).  

The demonstration was completed when plantlets reached the stage of 5 leaves: TS0 on  04-

10-2016 (28 days after sowing), TS50 on 10-10-2016 and TS100 on 14-10-2016 (34 and 38 

days after sowing respectively). Seed germination rate was evaluated 3, 7, and 14 days after 

sowing in the greenhouse. 

At the end of each demonstration plant survival, number of leaves, plant height, leaf area, 

chlorophyll content (SPAD values), and fresh and dry weight were evaluated.  

Detailed information on the activity of the present action is given in the deliverable of the 

present action (‘Report on nursery production’), Annex 2 to the Progress report. 
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Action B.5: Chemical quality and sensorial analysis of fruits 

 

Foreseen start date: 01/2017  Actual start date: 07/2016 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

 

The title of  this action should be replaced by ‘Chemical quality and sensorial analysis of 

crops’ due to the introduction of demonstrations with lettuce. 

Samples of food products (lettuce heads, strawberries and pomegranate fruits) were used for 

pomological assessment, then were screened also for the content of inorganic and organic 

pollutants (e.g. heavy metals, PCB, PAH…) following official protocols.  

Once strawberry and pomegranate fruit samples were shown to have an acceptable 

pomological quality and a concentration of contaminants below the official thresholds, they 

were subjected to an official sensorial panel test for a first assessment of fruit marketability.  

The main nutraceutical compounds (e.g. total polyphenols, vitamin C) were also analyzed 

following that condition.  

This action was 100% completed and indicators of progress (screening of inorganic and 

organic pollutants in lettuce heads and fruits was done; organoleptic characteristics were 

assessed; finally also fruit nutritional properties and marketability were evaluated) were fully 

accomplished.  

Evidence of the activity carried out in the frame of this action is reported in Deliverable B5: 

“Report on fruit quality analysis” sent as Annex 1 to the present report and foreseen at the end 

of this action (03/2018). 

 

B.5.1. Screening crops based on determination of pollutants  

Action B.5.1 started on July 2016, earlier than planned due to the introduction of the 

demonstrations  with lettuce. 

The determination of the presence/concentration on different plant matrices took more time 

than expected. Time was also required to interpret results and to link them to other data series. 

Analysis were done in DISPAA laboratories or by external laboratories, starting from fresh or 

dried material. 

As foreseen, from the HORTISED demonstrations lettuce heads, strawberries and 

pomegranates were obtained and a screening for all the pollutants included in the following 

list  was done. List of pollutants: heavy metals, aromatic organic compounds, heavy 

hydrocarbons, light hydrocarbons, polycyclic aromatic hydrocarbons, carcinogenic 

chlorinated aliphatic, non-carcinogenic chlorinated aliphatic, carcinogenic halogenated 

aliphatic, nitrobenzenes, chloronitrobenzenes, chlorobenzenes, non-chlorinated phenols, 

chlorinated phenols, aromatic amines, polychlorinateddibenzodioxins (PCDDs), 

polychlorinated dibenzofurans (PCDFs), total polychlorinated biphenyl (PCB), dioxin-like 

compounds (DLCs), PCDD/F+ Dioxin-like compounds (DLCs), PCB non dioxin similar, 

pesticides, nitrate, acrylonitrile. 

During and/or at the end of the HORTISED demonstrations lettuce, strawberry and 

pomegranate plants were uprooted and an evaluation of heavy metals content was done. If the 

vegetal material was enough, roots, leaves and stems were analysed separately; conversely the 

whole plant was analysed as an entire sample. Lettuce heads, strawberry and pomegranate 

fruits were harvested at the right time and prepared for the determination of contaminants. 

As an example, some results on element concentration and organic contamination are 

resumed in the following tables (Tab. 1- 4). 

Only some different dioxin-like PCBs congeners were found in all the investigated food 

crops. All the values found for each congener have been converted in TEQ (Toxic 

Equivalency Factor) in order to estimate the overall magnitude of toxicity. The TEQ allow to 
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estimate the health risk assessment and consequently to compare the values with the national 

regulatory control. 

 

Table 1 - Dioxin-like PBCs congeners concentration (pg/g on a fresh weight basis) and TEQ 

values (pg TEQ/g on a fresh weight basis) found in lettuce, strawberries (Camarosa and 

Monterey) and pomegranates (Purple Queen®) grown on the three substrates (TS0, TS50 and 

TS100). 

 

 

Table 2 - Heavy metal (mg/kg DW) and macro nutrient (g/kg DW) concentration found on 

leaves of plant grown on the three substrates (TS0, TS50 and TS100) at the end of the growth 

cycle during the season 2016 and 2017.  

 

Compound

PCBs Dioxin-like         

(pg/g fw)
TS0 TS50 TS100 TS0 TS50 TS100 TS0 TS50 TS100 TS0 TS50 TS100

PCB-189 0,3 0,4 0,5 0,3 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2

PCB-156 1 1,6 2,1 1 0,7 <0,2 1,4 <0,2 <0,2 0,3 0,4 0,4

PCB-157 0,3 0,5 0,8 0,2 0,3 <0,2 0,2 0,4 <0,2 <0,2 <0,2 <0,2

PCB-167 0,5 1 1,7 0,6 0,3 <0,2 0,6 0,3 <0,2 0,2 0,2 0,3

PCB-105 4,6 7,6 7 5,2 <0,2 0,6 10,6 <0,2 0,7 0,8 1 1,4

PCB-114 0,5 0,5 1,6 0,9 2,9 <0,2 1,3 1,8 <0,2 <0,2 <0,2 0,2

PCB-118 12,4 18,1 19,8 15,7 0,3 1,6 26,6 <0,2 2 2,5 2,7 3,7

PCB-123 0,3 0,5 0,5 0,4 6,3 <0,2 0,5 4,8 <0,2 <0,2 <0,2 <0,2

PCB-77 1,5 1,3 1 2,3 0,3 <0,2 1,4 <0,2 0,4 0,2 0,2 0,2

EPA 1668C 2010            

Totale 21,4 31,5 35 26,6 11,1 2,2 42,6 6,9 3,1 4 4,5 6,2

TEQ PCB 0,000747 0,001036 0,00112 0,000959 0,000392 0,000066 0,001376 0,00015 0,000121 0,000134 0,000149 0,0002

Lettuce Camarosa Monterey Pomegranate (Spain)

Lettuce 

Heavy metal TS0 TS50 TS100 TS0 TS50 TS100

Al (mg/kg) 83.1 ± 4.2 c 416 ± 16.4 a 260 ± 18.6 b 1.9 ± 0.6 c 17.1 ±  0.6 b 139.1 ± 19 a

Cr (mg/kg) 0.5 ± 0.1 b 1.3 ± 0.2 a 1.3 ± 0.3 a 0.4 ± 0.1 b 0.4 ± 0.1 b 1.1 ± 0.1 a

Cu (mg/kg) 2.3 ± 0.9 b 9.9 ± 1.6 a 8.1 ±2.7 a 3.7 ± 0.5 b 3.8 ± 0.5 b 6.3 ± 1.5 a

Fe (mg/kg) 131.4 ± 17.6 b 267 ± 15.4 a 241 ± 20.6 a 77.9 ± 3.9 b 79.1 ± 1.9 b 248 ± 12.7 a

Mn (mg/kg) 106.9 ± 20.8 a 22.75 ± 6.1 b 25.8 ± 4.2 b 153 ± 13.7 a 15.8 ± 2.7 c 31.7 ± 4.7 b

Ni (mg/kg) 0.7 ± 0.3 a 1.4 ± 0.3 a 1.2 ± 0.2 a 1.05 ± 0.2 a 0.9 ± 0.2 a 1.04 ± 0.2 a

Sr (mg/kg) 39.7 ± 5.8 c 74.4 ± 3.4 a 61.2 ± 8.4 b 58.4 ± 5.3 b 67.3 ± 4.5 a 42.9 ± 3.2 c

Zn (mg/kg) 53.8 ± 9.4 c 83.6 ± 14.2 a 90.1 ± 16.2 a 30.1 ± 3.7 b 28.5 ± 3.4 b 39.3 ± 3.1 a

Macro element

Ca (g/kg) - - - 10.1 ± 0.4 b 9.6 ± 0.1 c 22.3 ± 0.5 a 

K (g/kg) - - - 32.7 ± 0.8 c 35.4± 0.9 b 44.7± 0.8 a

Mg (g/kg) - - - 2.9 ± 0.1 b 1.9 ± 1.0 c 3.1 ± 0.1 a

P (g/kg) - - - 4.4 ± 0.1 a 3.3 ± 0.0 b 2.6 ± 0.1 c

Na (g/kg) - - - 1.6 ± 0.06 a 1.0 ± 0.02 c 1.4 ± 0.04 b 

2016 2017
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Table 3 - Elements concentration (mg/ kg on a dry weight basis) in strawberry fruit 

obtained from plants grown on the three substrates (TS0, TS50 and TS100) during the 

season 2017. 

 

Tab 4.  Elements concentration on a dry weight basis in pomegranate fruits 

cv. Purple Queen® from plants grown on the three substrates (TS0, TS50 

and TS100) during the season 2017. 

 Element Unit TS0 TS50 TS100 

Aryls 

Total copper 

(Cu) 
mg Kg

-1
 < 0.500 0.939 1.59 

Total Zinc (Zn) mg Kg
-1

 3.43 3.22 5.58 

Lead (Pb) mg Kg
-1

 < 0.020 < 0.020 < 0.020 

Cadmium (Cd) mg Kg
-1

 < 0.020 < 0.020 < 0.020 

Nickel (Ni) mg Kg
-1

 < 0.100 0.212 < 0.100 

Chromium (Cr) mg Kg
-1

 < 0.100 < 0.100 < 0.100 

Mercury (Hg) mg Kg
-1

 < 0.00500 < 0.00500 < 0.00500 

Bark+Membranes 

Total copper 

(Cu) 
mg Kg

-1
 < 0.500 0.631 1.23 

Total Zinc (Zn) mg Kg
-1

 3.40 3.18 3.35 

Lead (Pb) mg Kg
-1

 < 0.020 < 0.020 < 0.020 

Cadmium (Cd) mg Kg
-1

 < 0.020 < 0.020 < 0.020 

Nickel (Ni) mg Kg
-1

 0.335 0.291 < 0.100 

Chromium (Cr) mg Kg
-1

 < 0.100 < 0.100 < 0.100 

Mercury (Hg) mg Kg
-1

 < 0.00500 < 0.00500 < 0.00500 

 

B.5.2. Screening crops based on nutraceutical compounds 

Bioactive content and antioxidant characteristics of strawberry fruits were evaluated in fruits 

obtained from the demonstration trials in Italy and Spain collected at ripening. Three sugars 

(sucrose, glucose and fructose), two organic acids (citric and malic) and the Vitamin C total 

content (ascorbic acid) were quantified in strawberry fruits (Tab. 5).  The effect of the 

different substrates on antioxidant activity (AA), Total Phenols (TPC) and total monomeric 

anthocyanin content (TMA)  were also evaluated. 

Ripened pomegranate cultivar Purple Queen® fruits quality was evaluated in 2017. Sugar, 

organic acids, antioxidant activity and total phenols content was measured on arils 

(pomegranate seeds) and on arils+membranes (Tab. 6). Two sugars (glucose and fructose), 

and three organic acids (oxalic, citric and quinic) were quantified in pomegranate fruits. 

Element TS0 TS50 TS100 TS0 TS50 TS100

Cu (mg/kg) 3.7 ± 0.5 a 3.4 ± 0.7 a 2.7 ± 0.2 b 3.4 ± 0.7 a 3.2 ± 0.6 a 3.5 ± 0.6 a

Fe (mg/kg) 59.5  ± 7.8 ab 51.4  ± 7.3 b 65.5  ± 7.2 a 68.5  ± 7.3 a 61.8 ± 11.8 a 65.8 ± 7.2 a

Mn (mg/kg) 53.9 ± 2.9 a 14.34 ± 1.1 b 8.4 ± 0.7 c 55.5 ± 3.9 21.7 ± 3.8 b 8.7 ± 1.3 c

Ni (mg/kg) 0.3 ± 0.1 a 0.2 ± 0.0 a 0.3 ± 0.1 a 0.3 ± 0.1 a 0.3 ± 0.1 a 0.3 ± 0.1 a

Zn (mg/kg) 14.9 ± 1.8 a 11.5 ± 1.3 b 12.3 ± 1.4 b 15.4 ± 0.9 a 11.7 ± 2.3 ab 9.6 ± 0.7 b

Ca (g/kg) 0.9  ± 0.09 a 1.7  ± 0.05 b 1.6  ± 0.12 b 1.2  ± 0.1 a 1.3  ± 0.4 b 1.5  ± 0.09 c

K (g/kg) 10.7  ± 0.2 a 9.1  ± 0.2 b 10.2  ± 0.6 a 11.1  ±  0.2 a 10.2  ± 0.4 b 10.2  ± 0.4 b

Mg (g/kg) 1.1  ± 0.07 a 1.1  ± 0.08 a 1.06  ± 0.09 a 1.1  ± 0.02 a 1.1  ± 0.09 a 1.04  ± 0.02 a

P (g/kg) 1.9  ± 0.05 a 1.1  ± 0.03 b 1.04  ± 0.04 b 1.2 ± 0.04 a 0.7 ± 0.08 b 0.6 ± 0.1 b

Na (g/kg) 0.03  ± 0.0 a 0.02  ± 0.0 b 0.04  ± 0.0 a 0.05 ± 0.0 a 0.04 ±0.0 b 0.03 ± 0.0 c

Camarosa Monterey

2017
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Sensorial analysis based on a standardized (ISO 8586:2012 - Sensory analysis — General 

guidelines for the selection, training and monitoring of selected assessors and expert sensory 

assessors) panel taste procedure was performed on the strawberry fruits obtained from 

"Camarosa" and "Monterey" cultivated in Italy on three different substrates (TS0, TS50 and 

TS100); a sample from purchased fruits was also evaluated.  

A sensorial panel taste was performed also in Spain; assessors evaluated pomegranate fruits 

“Purple Queen®”, and strawberry fruits “Camarosa” and “San Andreas” samples for a total of 

respectively 11 and 9 parameters associated to appearance, aroma and flavor.  

To know consumers appreciation of fruits an lettuce heads obtained through the cultivation on 

treated sediment substrates, a survey was distributed in different dissemination events; around 

500 questionnaires were filled and from the answers a general appreciation of these products 

was found. 

 

Table 5 – Data on organic acids and sugars concentration found in 

fruits obtained in Spain from the demonstration trials 

 

Organic Acids Sugars 

  Citric Malic Glucose Fructose 

Camarosa 2016 
    

TS0 9.35 ± 0.33 a 3.74  ± 0.28 a 48.37  ± 3.85 a 57.39 ± 4.67 a 

TS50 9.66 ± 0.25 a 2.79  ±0.50 a 43.34  ± 1.92 a 52.28 ± 2.05 a 

TS100 8.70 ± 0.45 a 4.01  ± 0.19 a 44.25  ± 3.57 a 53.97 ± 3.82 a 

Camarosa 2017 
    

TS0 5.83 ± 0.55 a 1.87  ± 0.12 a 33.53 ± 3.10 a 26.43 ± 2.41 a 

TS50 6.07 ± 0.35 b 6.70  ± 0.21 b 37.20 ± 3.20a 23.40 ±  0.73 a 

TS100 1.50 ± 0.00 b 10.63  ± 1.84 c 29.65 ± 7.00 a 33.00 ±  2.75 b 

Monterrey 2016 
    

TS0 7.59 ± 0.40 a 3.45  ± 0.25 a 26.90  ± 1.48 a 35.65 ±  1.54 a 

TS50 7.43 ± 1.24 a 4.21  ± 0.19 b 41.78  ± 4.17 b 51.31 ±  4.75 b 

TS100 9.65 ± 0.89 a 4.91  ± 0.14 c 46.24  ± 2.04 b 59.10 ±  0.86 c 

SanAndreas 2017 
    

TS0 4.27± 1.59 a 6.73  ± 0.13 a 27.90  ± 1.00 a 25.65 ±  0.37 a 

TS50 6.33 ± 0.12 b 7.43  ± 0.26 a 27.83  ± 1.80 a 24.40 ±  1.53 a 

TS100 6.77 ± 0.13 b 7.67 ± 0.24 a 25.43  ± 2.50 a 26.63 ±  0.32 a 

 

Tab. 6 - Antioxidant activity and total phenols in pomegranate fruits cv. Purple 

Queen® 

 
 

ABTS DPPH FRAP 
TOTAL PHENOLS 

(mg GAE 100 g-1 FW) 

Arils 

TS0 8.05 ± 0.54a 4.95 ± 0.22a 552.32 ± 51.11a 244.91 ± 12.01a 

TS50 8.58 ± 0.24a 5.41 ± 0.10a 583.66 ± 14.14a 246.78 ± 6.45a 

TS100 7.72 ± 0.34a 4.96 ± 0.24a 611.83 ± 54.13a 247.13 ± 12.53a 

Arils+Membranes 

TS0 15.13 ± 0.33a 8.68 ± 0.23a 1965.42 ± 163.64a 257.46 ± 4.89a 

TS50 13.45 ± 0.20a 8.06 ± 0.24a 1584.08 ± 124.32a 253.35 ± 4.82a 

TS100 14.79 ± 0.89a 8.85 ± 0.38a 1782.67 ± 116.87a 250.42 ± 4.47a 
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Action C.1: Monitoring and validation of treated sediments 

 

Foreseen start date: 10/2015  Actual start date: 10/2015  

Foreseen end date: 06/2016  Actual end date: 06/2016 

 

Action C.1 started on 01-10-2015 and was completed on 30-06-2016 as planned.  

In December 2015, after site preparation and sediment characterization, the landfarming 

process, consisting in only aeration by mechanical moving, started in order to homogenize the 

substrate, increase the biological activities and reduce the organic contamination.  

Three sampling points (A, B and C), consisting of 10 sub samples each, in about 40-50 m
3
, 

were collected
 
every month during the landfarming treatment (Fig. 18), for a total of 3 

months. The samples were analyzed from chemical, biological and toxicological point of 

view. 

 

Fig. 18 - Sediment monitoring during landfarming process 

At the end of three months landfarming process, there was an appreciable biochemical-

functional improvement of the environmental matrix, evaluated through the increase of 

biochemical parameters, such as dehydrogenase, indicative of the total microbial metabolism, 

but also of hydrolytic enzyme activities involved in the cycle of carbon, phosphorus, nitrogen, 

and sulphur, namely arylesterase, β-glucosidase, cellulase, dioxygenase, 

phosphomonoesterase, phosphodiesterase, protease,  urease and arylsufatase. Moreover, it was 

observed a significant reduction of both inorganic (heavy metals available forms) and organic 

(about 25% for C>12) contaminants, the last probably operated by microorganisms who are 

specializing in the hydrocarbon degradation. All the measured enzyme activities showed a 

significant increase during the landfarming process, indicating the activation of the microbial 

communities and the increase of nutrient mineralization. It is important to underline that the 

increase of dioxygenase and arylesterase activities responsible for the opening of aromatic 

rings and decomposition of recalcitrant organic molecules also increased, likely contributing 

to the fast degradation of the organic pollutants. 

This has been possible due to aeration carried out with landfarming, which resulted in 

oxidative and very favourable environmental conditions for microbial pollutant 

biodegradation.  

This oxygenation was evident also from the reduction in ammonium and the increase in 

nitrate. In general, a small decrease in nutrients was observed, however all analyzed 

nutritional parameters are comparable to those of a growth substrate with the only exception 

of the organic carbon, which is lower than that established by Italian legislation for growth 

substrate (D.lgs no. 75/2010). Also the electrical conductivity and physical parameters, such 

as texture and bulk density are in accordance with possible re-use of this matrix as a culture 

substrate in horticulture.  

The major problem concerning the  reuse of this sediment is related to the residual 

contamination still present, as concentrations of Zn, heavy hydrocarbons (C> 12), and poly-

aromatic hydrocarbons (PAHs), were still higher than the legal limit for the civil reuse (Table 

A

BC
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A), even if much lower than the limit for industrial reuse (Table B) (D.lgs 152/2006). 

However, Zn concentration was lower than the limits for growing substrate (D.lgs 217/2006). 

The slight persistent contamination should not compromise the reuse of the phytoremediated 

sediments in horticulture, since the ecotoxicological tests performed at this stage, i.e. BioTox 

test and lettuce growth showed no or very low or lack of toxicity of the sediment at the end of 

the landfarming process.  

The results of the BioTox test indicated that the phytoremediated sediments were not toxic at 

the beginning of the landfarming treatment, and that the toxicity remained low throughout the 

treatment time. The peat (TS0) used for the demonstration trial was also not toxic, and after 

mixing of sediments with peat (TS50), the toxicity was further decreased, resulting in 

negative bioluminescence inhibition due to V. fischeri active growth during the test. 

Tests for toxicity of the phytoremediated sediments to plants (PhytoTox test) and micro-

crustaceans (Daphtoxkit) was performed to draw more robust conclusions on their potential 

ecological toxicity: levels of toxicity were below the official thresholds. . 

In conclusion, on the basis of the results obtained at the end of the sediment treatment, it can 

be concluded that 3 months landfarming process was effective in homogenizing the substrate, 

increasing microbial activity and further reducing organic contamination, reaching physical 

and chemical characteristics comparable with those of a culture substrate. 

All technical details are given in the Deliverable of Action C.1 "General recommendations for 

the use of the treated sediments in plant nursing", sent as Annex IV of the mid-term report 

(not foreseen in the original proposal).  
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Action C.2: Monitoring and validation of the use of remediated sediments for plant 

nursing  

Foreseen start date: 04/2016  Actual start date: 04/2016 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018  

 

The title of this action should be replaced by ‘Monitoring and validation of the use of 

remediated sediments for horticultural production’ because the monitoring activity concerns   

the demonstrations set in the frame of Action B3.  

For a more detailed description of monitoring activity, Action C.2 is divided into two sub-

actions in order to give a full description of monitoring activity carried out on pomegranate 

cuttings and lettuce seedlings. 

This action was 100% completed. All indicators of progress were fully accomplished. 

Substrates were sampled from the beginning of the trials to the end, also with intermediate 

sampling; strawberry plants and fruits were evaluated and analysed in 2016 and 2017; in 2017 

also pomegranate was evaluated and fruits analysed. 

 

C.2.1. Chemico-physical analysis of substrates for strawberry, pomegranate and lettuce. 

This sub-action started on 19-04-2016, when the different RSBS were prepared  (100% TS, 

50% TS/PBCS, 100% PBCS). 

The first sample was taken during the preparation of RSBS in order to evaluate the physical 

and chemical properties of the substrates at the beginning of demonstrations; then other 

samplings were planned after fertigation (if necessary) and at the end of the vegetative season. 

When new demonstration were set also samples of the new substrates were collected and 

analysed. The analyses to be carried out on substrates are listed in Deliverable A.1.2 ‘Report 

on common protocols for analysis” (Annex II to the  Mid-term report). 

 

C.2.2. Qualitative evaluation of strawberry, pomegranate and lettuce on different substrates. 

In 2016, after transplant, strawberry and pomegranate growth was measured every twenty 

days both in Italy and Spain; the monitoring activity for lettuce continued from transplant till 

head collection. At each sampling, a visual evaluation of the whole plant was first made in 

order to evaluate general plant health status and detect abiotic stress. Qualitative assessment 

on plants was carried out taking into account non destructive analyses listed in Deliverable 

A.1.2; at the end of vegetative season heavy metals content of leaves was evaluated. Also data 

on phenology were collected; in Spain strawberry cultivar Camarosa was in full production 

between 6 and 22 June 2016, while ‘Monterey’ was at the end of July; in Italy data were taken 

only for the Monterey cultivar. Data on plant production were collected and differences were 

observed between different treatments (Tab. 7). 

Table 7 – Data on strawberry production from plants grown on 

different substrates (TS100, TS50 and TS0) taking into account 

fruit weight and number of fruits for plant and mean fruit weight. 

 2016 

Treatment Fruits weight 

per plant (g) 

Number of fruits 

per plant 

Fruit mean 

weight (g) 

TS100 21,90 4,76 4,93 

TS50 32,61 5,45 6,05 

TS0 49,90 7,75 6,33 
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In Spain at the beginning of August 2016, pomegranate plants (including those grown on 

TS100) produced some fruits, but later on all fruitlets aborted. 

Pomological quality has been evaluated taking into account morphological and chemical 

parameters of fruits, according to Deliverable A.1.2. Chemical composition and organoleptic 

quality of fruits are being evaluated. 

For lettuce, data were collected at the end of the demonstration, when plants where fully 

developed and marketable (14-07-2016). Morphological and physiological data on the whole 

plant, root and leaves were collected, as in Deliverable A.1.2. Lettuce heads fresh weight was 

significantly lower in plants cultivated on TS50 and TS100 then those cultivated on TS0.  
In 2017, after transplant (strawberry) or at sprouting (pomegranate), the stated parameters for 

non destructive analysis were measured monthly both in Italy and Spain. At each sampling, a 

visual evaluation of the whole plant was first made in order to evaluate general plant health 

status. Destructive analysis have been done at the end of vegetative season: twice for 

strawberry (2016 and 2017) and once for pomegranate (2017). 

Also data on phenology were collected; in Spain strawberry cultivar Camarosa was in full 

production during the period June 6-22, 2017, while ‘Monterey’ was at the end of July; in 

Italy for both cultivar, fruit production occurred between the 24-04-2017 and 20-05-2017, 

while the second fruit harvest of Monterey occurred between July 10-15 and August 5, 2017. 

Data on plant production were collected and differences were observed between different 

treatments (Tab. 8). 

 

Table 8 – Data on the productivity of strawberry plants collected in 2017 from 

Zelari and DISPAA demonstration trials (mean values of fruit weight and 

width, fruit weight per plant and fruit number per plant; different letters 

indicates a statistical difference between treatments). 

ZELARI 

Cultivar Treatment 
Fruit 

weight (g) 

Fruit width 

(cm) 

Fruit weight  

plant-
1
 (g) 

Fruit number 

plant
-1 

CAMAROSA 

TS0 9,4 b 2,4 a 40,7 b 4,3 a 

TS50 10,7 a 2,5 a 56,3 a 5,3 a 

TS100 8,5 b 2,5 a 37,1 b 4,4 a 

MONTEREY 

TS0 9,2 b 2,3 a 38,6 b 4,2 a 

TS50 8,6 b 2,5 a 42,7 a 5,0 a 

TS100 10,4 a 2,5 a 38,8 b 3,7 b 

 DISPAA 

Cultivar Treatment 
Fruit 

weight (g) 

Fruit width 

(cm) 

Fruit weight  

plant-
1
 (g) 

Fruit number 

plant
-1 

CAMAROSA 

TS0 8,2 a 2,4 a 60,1 a 7,4 a 

TS50 7,6 a 2,4 a 59,6 a 7,9 a 

TS100 5,7 b 2,2 b 35,8 b 6,3 a 

MONTEREY 

TS0 10,1 a 2,6 a 147 a 14,7 a 

TS50 7,2 b 2,3 b 69,0 b 9,7 b 

TS100 6,6 b 2,2 b 43,2 b 6,5 b 
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In Spain also pomegranate plants produced fruits (Tab. 9); Purple Queen® plants were in full 

production in September 2017; so finally data on plant production and pomological traits 

were collected also for pomegranate. 

 

Table 9 - Yield. number of fruits and fruit weight in 

pomegranate fruits cv. Purple Queen® 

 
Yield tree

-1
 Fruits tree

-1
 Fruit weight average 

 
(Kg) (nº) (g) 

TS0 6.63 ± 0.35 a 22 ± 1.33 a 261.8 ± 11.32 a 

TS50 6.29 ± 0.28 a 25 ± 1.29 a 248.8 ± 11.64 a 

TS100 4.30 ± 0.37 b 18 ± 1.86 a 227.4 ± 10.29 b 

 

For lettuce, data were collected at the end of the demonstration, when plants where fully 

developed and marketable (02-05-2017). Morphological and physiological data on the whole 

plant, root and leaves were collected, as in Deliverable A.1.2.  

Fresh samples of lettuce, pomegranates and strawberries were sent to an external laboratory 

for analysis of contaminants (the whole contaminants list is presented in Annex II), while 

some samples have been freeze-dried to complete nutritional analysis (nitrate content, total 

polyphenols, antioxidant activity, and vitamin C). 

Evidence of the activity carried out in the frame of this action is given in Deliverable C2: 

“Monitoring report on plant nursing”, Annex 2 to the present report. 
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Action C.3: Monitoring and validation of the use of remediated sediments for nursery 

horticultural production 

 

Foreseen start date: 07/2016  Actual start date: 05/2016 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 01/2018 

 

Action C.3 is divided into two sub-actions in order to give a full description of monitoring 

activity carried out on pomegranate cuttings and lettuce seedlings. 

This action was 100% completed. 

 

C.3.1 Monitoring and validation of the use of remediated sediments on pomegranate rooted 

cuttings for the production of saplings 

The effects of different substrates in pomegranate propagation have been tested on two 

pomegranate cultivars, namely the newly selected early ripening Purple Queen® and Mollar 

de Elche.  

The trials were set first in 2016 at Zelari nursery  (Italy) and in the nursery of Caliplant 

(Spain), then in 2017, in Italy at Zelari nursery and DISPAA, and in Spain in the  nursery of 

Caliplant. A total of 870 pomegranate rooted cuttings were transplanted. 

In Italy the demonstration trials were set twice in 2016 and 2017; 180 and 360 rooted cuttings 

were transplanted in the first and second year, respectively. In 2016 the demonstration trial 

was set on 25-05-2016 at Zelari nursery; the end of vegetative cycle was on 10-09-2016. In 

2017 the trials were set in the Zelari nursery and at DISPAA on 15-03-2017. The end of the 

vegetative cycle was on 10-09-2017.  

In Spain, the first trial was set on 19-05-2016 testing five different substrates (Fig. 19) and a 

total of 220 rooted cuttings were planted; the second trial was set on 27-04-2017 transplanting 

110 rooted cuttings in 11 different substrates. 

Performance of pomegranate cuttings grown on the different substrates was evaluated through 

monthly measurements of different morphological parameters on cuttings. As planned in early 

September, also data on chlorophyll content, leaf surface, leaf blade colour, and chroma index 

were collected. Analysis were also performed at the end of each demonstration on uprooted 

cuttings. 

  

Fig. 19 – Pomegranate cuttings (2016): details of different root development in pots with 

different substrates (left); example of a plant grown on TS100 developing roots out of the pot 

(right). 

Finally the obtained pomegranate saplings were evaluated to assess their marketability. A 

survey on stakeholder’s acceptability was distributed by Caliplant and Zelari. In general 

around 40% of customers (expert fruit growers) considered the quality of saplings obtained on 

the treated sediment similar to the product from coconut fibre based commercial substrate. 

    TS100             TS75                TS50              TS25               TS0 
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C.3.2 Monitoring and validation of the use of remediated sediments on the production of 

lettuce seedlings 

Action C.3.2 started on 23-05-2016, when lettuce seed pills were sown. 

During cultivation, maximum and minimum air temperature were registered once a day; 

germination (rate and number) was monitored on 26-05 and 30-05-2016, and plant survival on 

07-06-2016. 

At the end of demonstration (21-06-2016), the number of leaves (on 30 plantlets/treatment), 

SPAD (on 30 plantlets/treatment), fresh weight (on 30 plantlets/treatment), dry weight after 

48 h at 80 °C (on 30 plantlets/treatment), and leaf area by leaf area meter (on 10 

plantlets/treatment) were recorded. 

Samples of leaves have been lyophilised in order to perform nutritional analyses, hence on 

11-07-2016 lettuce seedlings obtained from seed pill germination on different substrates were 

analysed in order to evaluate the total polyphenols content (TPC) and antioxidant activity 

(AA). 

A second trial was set 06-09-2016, following the same methodology.  

Evidence of the activity carried out in the frame of this action was reported in Deliverable C3: 

“Monitoring report on nursery horticultural production”, foreseen at the end of the present 

action (01/2018). 

 

  



 31 

Action C.4: Assessment of technical and economic impact guidelines for the use of 

remediated sediments in horticulture 

Foreseen start date: 01/2017  Actual start date: 01/2017 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

 

The assessment of technical and economic impact is a milestone of the project. In order to 

define the guidelines for the use of remediated sediments in horticulture, and more 

specifically, to estimate the technical and economic impact, data has been collected form 

HORTISED as well as from other projects/ commercial and private activities related to the 

subject.  

Since the innovative potential of HORTISED require to face, among others and at first, issues 

related to the social acceptability, a preliminary survey was performed among potential 

consumers of food crops obtained by applying HORTISED methodology. More than 500 

questionnaires, distributed in different events in Italy, Spain and abroad, were filled in. 

Interviewees were asked to consider the possibility to consume the food products cultivated 

on treated sediment based substrates: ensuring the absence of contamination, 82% of them 

would accept to eat them, and 89% of these would wish such products to be differentiated by 

a specific label.  

Another assumption was the potential lower environmental impact of HORTISED process in 

relation to the use of peat based substrates in horticulture. LCA analysis demonstrated the 

lower impact of HORTISED method in relation to the use of traditional peat based 

commercial substrates. For instance, LCA on strawberry production indicates that there is a 

net carbon credit of ≈ 80 kg CO2 equivalent/m
3 

of sediment for TS100 HORTISED system 

when compared to the TS0 (peat based commercial substrate). The credit was about 50 kg 

CO2 equivalent/m
3
 of substrate when taking into account TS50 versus TS0. Due to a stronger 

reduction of yield observed for lettuce heads in TS100 and TS50 respect to TS0 substrate, the 

reduction of CO2 equivalent emissions resulted less evident; in fact, LCA showed that the 

production of 0,1 kg of lettuce was associated to 1,03 kg CO2 equivalent for TS0, and to 0,95 

and 0,81 kg CO2 equivalent for TS50 and TS100, respectively.   

From the technical point of view, it has been widely reported on the suitability of using 

AGRIPORT/HORTISED treatments for remediating a marine port dredged sediment and of 

transforming it into a techno-soil (or "techno-substrate") for horticultural production, with the 

intrinsic limitations reported in the "Manual HORTISED manual for the use of marine port 

decontaminated sediments in horticulture", here synthetically itemised: 

- it was demonstrated that certain plant species (and cultivars) could grow, develop and 

produce fruits: this allows to presume that many other species could do that but, at the same 

time, that perhaps not all of them would;  

- the growth substrates were made of an unique sample of dredged sediment collected from 

one port and at once. Given the wide variability of European and non-European ports and the 

peculiar chemico-physical characteristics of their sediments, it is clear that it is necessary to 

acknowledge the intrinsic limits of our results;  

- some toxic elements and compounds present in port sediments and not available for root 

absorption may adhere to organ surface. 

Nevertheless, it was assessed that, for a sake of precaution, plants and fruits obtained in 

demonstrations were screened for the presence/concentration of a huge list of contaminants 

and by following a very strict sampling and analytic methodology and no sample showed a 

concentration of pollutants even close to the officially recognized thresholds. 

From the economic point of view, the guidelines were based on a comparison between 

HORTISED treated sediment and peat based commercial substrate costs was done 

considering commercial cost of PBCS and the HORTISED treated sediment. The evaluation 
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was done comparing the commercial value of the substrate used in Italy (55 Euros/m
3
) and 

from an estimation of the costs (based on real data) needed to remediate the port sediments 

after dredging as estimated in AGRIPORT project (35 Euros/m
3
), to landfarming process 

within HORTISED (35 Euros/m
3
) and to additional (almost negligible) costs related to 

chemical analysis (estimated as a lump sum of about 10 Euros/m3). The 25 Euros/m
3
 

difference of costs (80 - 55 Euros/m
3
), would lead to consider the HORTISED remediated 

sediment more expensive than the commercial peat based substrate, nevertheless HORTISED 

treated sediment costs are based on a experimental demonstration and the cost of disposal in 

landfills of non-remediated sediments is around twice that of HORTISED treated sediments 

(regardless their use in agriculture). 

Furthermore, first demonstration trials demonstrated that the substrate from treated sediment 

may be reused for longer time (e.g. two cycles for strawberry) than the peat based commercial 

substrate. These considerations lead us to argue that HORTISED treated sediment could be 

developed as a commercial product which could be sold as a pure or mixed substrate, or else 

as a "soil conditioner/improver". It is worth noticing that, even not using the remediated 

sediment in horticulture, the cost of storage in landfills of non-remediated sediments (i.e. pre-

HORTISED treatment) ranges between 150 and 170 Euros/m
3
 while the disposal of 

HORTISED treated sediments would range at maximum between 70 and 90 Euros/m
3
. These 

costs would decrease further after their use for one or two years as substrates for plant/crop 

production. 

All the information is reported in Deliverable C4 “Guidelines for the use of remediated 

sediments in horticulture”, Annex 4 to the present report, foreseen at the end of this action 

(03/2018) 
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Action D.1: Project website 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 12/2015  Actual (or anticipated) end date: 12/2015 

During October  2015 the web site www.lifehortised.com and the project Facebook page (Life 

Hortised) were published and they are network-accessible in English, Italian and Spanish 

language. The site is periodically updated and it contains, in its public or reserved areas, all 

the documents produced during the project’s activities. DISPAA was responsible for the 

creation of HORTISED web site and project Facebook page. At the end of the project, March 

2018, the website visitors have been 138.872 and the Facebook friends are 58.  

The results of the activities carried out in Action D.1 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D4: Project diffusion material 

 

Action D.2: LIFE+ information boards 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 12/2015  Actual (or anticipated) end date: 12/2015 

During the whole HORTISED project, DISPAA created the structure of the project Notice 

Board and produced 10 HORTISED Notice Boards, which were sent to all partners and 

displayed in visible spots and accessible places to the public on the partners’ premises. In 

addition DISPAA and UMH produced 8 specific HORTISED Notice boards which they put in 

the project demonstration sites. 

The results of the activities carried out in Action D.2 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D4: Project diffusion material 

 

Action D.3: Layman’s report 

Foreseen start date: 01/2018   Actual start date: 01/2018 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

At the end of the project DISPAA produced 100 HORTISED Layman’s report in English, 

Italian and Spanish already distributed at Italian final workshop and at Lithuanian people 

meeting  

The results of the activities carried out in Action D.3 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D3: Layman's report 

 

Action D.4: Diffusion material preparation 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

During the whole HORTISED project, all beneficiaries prepared various dissemination 

materials to be used in fairs, conferences, newsletters, etc, in particular: 

 12,000 brochures in English, Italian and Spanish for use in dissemination events  

 200 HORTISED specific brochures in Italian and Spanish for the project workshops 

 7 rolls-up panels in English, Italian and Spanish  

 22 Posters 

 2,400 of new type of pendrives as HORTISED gadget 

 487 pens as HORTISED gadget 

 202 notebooks as HORTISED gadget 

The results of the activities carried out in Action D.4 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D4: Project diffusion material 
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Action D.5: Press and media releases 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

During the whole HORTISED project, all the beneficiaries produced the following press and 

media releases: 

 1 article on Murcia Economia (06-12-2016), ‘La murciana Caliplant triunfa en el uso de 

sedimentos para cultivo agrícola’; 

 1 article on ARPAT news on 22 June 2016 related to HORTISED workshop on 27th of 

June in Zelari premises.  

 CALIPLANT had an interview at the Radio station ‘Onda Regional Murcia’ (February 

2017) 

 1 article on Arpat news (25-06-2017): ‘Sedimenti dragati bonificati utilizzati per il 

vivaismo e la frutticoltura; 

 UMH did a project presentation in a local UMH TV (16/11/2015), which is visible on the 

project website. 

 1 article on the website www.freshplaza.it: ‘Hortised: sedimenti bonificati come substrati 

per una produzione vivaistica e ortofrutticola sostenibile’ (26-05-2017); 

 1 article on ‘La Nazione’ newspaper  (13-06-2017) related to the HORTISED workshop 

organized in Pisa by ISE-CNR; 

 1 abstract ‘Remediated marine dredged sediment as growing media for agricultural 

activities: first results from the Hortised project (LIFE14 ENV/IT/000113)’, prepared by 

DISPAA  (SedNet, Genova 14-17 June 2017); 

 CALIPLANT had an interview with the journalist Jose Antonio Arcos, who published it 

on his blog: ‘El proyecto Hortised recupera los sedimentos de los puertos para la 

agricultura’ (20-06-2017); 

 3 articles on Aboutplants ‘Sedimenti portuali come substrato di coltivazione’ (10-07-

2017), ‘Bioeconomia e vivaismo orticolo: una prova sui semenzali di lattuga’  (21-07-

2017), and ‘Sedimenti portuali come substrato per la coltivazione di lattuga’ (19-09-

2017), prepared by DISPAA;  
 1 article on Journal of Food and Nutrition Research, 2017, Vol. 5, No. 8, 579-586; 

 ISE-CNR prepared 5 communications for different informative websites; 

 2 articles (1 in English and 1 in Italian) on Platinum – Special number 

Research&Innovation, November 2017 (28-11-2017) 

 1 interview for Radio Toscana (21-11-2017) to Dr. Grazia Masciandaro (ISE-CNR); 

 1 interview for Enel Radio (30-11-2017) to the Project Coordinator Prof. Edgardo 

Giordani; 

 1 article on UNIIFI Magazine ‘Da rifiuto a risorsa, coltivare su sedimenti portuali 

bonificati’ (18-12-2017). 

The results of the activities carried out in Action D.5 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D4: Project diffusion material 

 

Action D.6: Networking 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

During the whole HORTISED project, all the beneficiaries were responsible of the following 

networking activities and have presented the project in different events, as listed below: 

 Networking event with BIOREM project: Grazia Masciandaro of ISECNR is the 

project manager of the LIFE11 BIOREM and of the LIFE 14 HORTISED. 

http://www.freshplaza.it/
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HORTISED project used the BIOREM results as basis for the soil management and 

definition of specific analysis for the soil monitoring. 

 Networking event with EVERGREEN LIFE project: Enrica Bargiacchi of project 

EVERGREEN met Simona Pecchioli of DISPAA during event Pae-saggi “Mosaico di 

esperienze sostenibili e solidali nei giardini ed in agricoltura” on 22 October 2016 at 

the old hospital of the Bigallo in Florence2016 and presented the project results in 

order to exchange knowledge and information on plant management  

 Networking event with After-Cu LIFE project: Cristina Macci of ISECNR met Emilia 

Bramanti of ICCOMCNR in some confidential meetings at CNR premises in Pisa and 

in particular presented the project results at the Event Bright Pisa, Area della Ricerca 

CNR, 30 September 2016 in order to exchange knowledge and information on plant 

diseases and treatment 

 Networking with Sekret and Cleansed Life project at the event “Il dragaggio dei porti: 

una sfida per l’ambiente” on 24 February 2016 in Florence at Regione Toscana 

premises 

 Networking with Sekret Life project (LIFE12 ENV/IT/000442) at Life SEKRET Final 

Workshop, Livorno (Italy), 28 September 2017  

 Networking with GREENGRAPES life project (LIFE16 ENV/IT/000566) at the ‘Life 

Green Grapes Kick – Off Meeting in Florence (Italy) at Scuola di Agraria, 22 

November 2017 

The project managers collated information, experience and feedback in order to stimulate an 

exchange of ideas for improving project activities. In the Deliverable D.4 we define the 

following issues: 

• Day of the networking 

• How (phone, meeting, etc.) 

• Which projects 

• Who (name of the participants) 

• Topics discussed and conclusions 

 

Action D.7: HORTISED manual  

Foreseen start date: 01/2017   Actual start date: 01/2017 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

ZELARI and CALIPLANT have prepared the HORTISED manual in English, Italian and 

Spanish already distributed at Italian final workshop and at Lithuanian people meeting.  

The results of the activities carried out in Action D.7 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D7: HORTISED manual 

 

Action D.8: Demonstation workshop, seminars, conferences and other events 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

During the whole HORTISED project, the following workshops dedicated only to the project 

were organized and implemented: 

 ZELARI and DISPAA organized an HORTISED workshop on 27-06- 2016 in Zelari 

premises in Pieve a Nievole (Pistoia) in Italy 

 ISECNR organized an HORTISED workshop on 13-06- 2017 at Villa Poschi, Pugnano di 

San Giuliano terme (Pisa) in Italy 

 UMH, CALIPLANT and DISPAA organized an HORTISED workshop on 26-09- 2017 at 

the School of Engineering of Orihuela (Miguel Hernandez University), Orihuela (Spain)  
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 DISPAA organized 1 HORTISED workshop on 20-02-2018 in DISPAA premises in Sesto 

Fiorentino (Florence) in Italy 

The results of the activities carried out in Action D.8 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D4: Project diffusion material 

 

Action D.9: Dissemination to Institutions and policy makers 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

During the whole HORTISED project, the following preliminary contacts were organized and 

defined: 

• Councelor for Water, Agriculture and Environment of Murcia Region (Spain) Dª. 

Adela Martínez-Cachá during the fair Fruit Atracttion, Madrid (05-10-2016) 

• D.G.de Producciones y Mercados Agroalimentarios de la Consejería de Agua, 

Agricultura y Medio Ambiente de la Región de Murcia, D. Fulgencio Pérez, en 

Murcia (09-11-2016) 

• Desarrollo Rural y Forestal de la Consejería de Agua, Agricultura y Medio Ambiente 

de la Región de Murcia, D. Federico García (11-11-2016) 

• DISPAA Italian policy makers meeting during tavola rotonda “Legalità e tutela 

dell’ambiente verso l’economia circolare: nuovi modelli di business e nuove 

prospettive di occupazione”, Firenze (18-11-2016) 

• Councelor for Environment of Tuscany Region Dr. Federica Fratoni, during the 

Second Monitoring Meeting in Sesto Fiorentino, DISPAA premises (30-03-2017) and 

during the DISPAA project workshop on 20/02/2018 

• UMH met some authorities during the International Fairs ‘Fruit Atraction’ in Madrid 

(18-10-2017): Presidente de la Comunidad Autónoma de Murcia,  Consejero de 

Agricultura, Director General de Innovación de la Consejería de Agricultura, el 

Director General del Instituto de Fomento de la Región de Murcia; Presidente del 

Puerto de Cartagena 

In the Deliverable D.4 we define the following issues: 

• Name of the policy maker contacted 

• Where 

• Topics discussed and conclusions 

 

Action D.10: International fairs and other events 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

During the whole HORTISED project, all the beneficiaries have disseminated the project 

activities, objectives and results participating at the following fairs: 

 REMTECH 2016 fair, Ferrara (Italy) 21-23 September 2016 

 XI Giornate Scientifiche SOI, Bolzano (Italy) 14-16 September 2016 

 I ERANET event Calenzano (Italy) 16 May 2016  

 Event Bright Pisa, Area della Ricerca CNR, 30 September 2016 

 UNIFI LIFE event – Firenze 27 May 2016 

 Ecologia e biodiversità CNR conference, Pallanza (Italy) 30 May 2016 

 Miglioramento del suolo congress, Piacenza (Italy) 19-20 May 2016 

 Conference La piattaforma delle conoscenze, ISPRA event, Roma (Italy) 13 June 2016 

 National workshop Reconnet", Roma (Italy) 17-18 March 2016 

 Event Pae-saggi “Mosaico di esperienze sostenibili e solidali nei giardini ed in 

agricoltura” on 22 October 2016 at the old hospital of the Bigallo in Florence 



 37 

 XXXIV Convegno Nazionale Società Italiana di Chimica Agraria - Ambiente e 

sostenibilità: il ruolo della chimica agraria dalla ricerca alla realtà produttiva, Perugia 

(Italy) 5-7 Ottobre 2016 

 IBERFLORA Gardening and Landscaping Fair, Valencia (Spain),  28-30 October 2016 

 Tavola rotonda ‘Legalità e tutela dell’ambiente verso l’economia circolare: nuovi modelli 

di business e nuove prospettive di occupazione - Giornata della legalità 2016, Firenze 

(Italy), 18 November 2017 

 Agroexpo International Fair, Don Benito - Badajoz (Spain), 25-28 January 2017 

 Viveralia International Fair, Alicante (Spain), 31 January – 2 February 2017 

 FUIT LOGISTICA 2017, Berlino (Germany), 8-10 February 2017 

 ICOBTE, Zurigo (Switzerland), 16-21 June 2017 

 SedNet, Genova (Italy), 14-17 June 2017 

 Territorial Circular Bioeconomy, Bologna (Italy), 16 May 2017 

 Ph.D Day – Firenze (Italy), 24 May 2017 

 GreenWeek 2017 – Bruxelles (Belgium), 30-31 May 2017 

 IV International Symposium on Pomegranate and Minor Mediterranean Fruits, Elche 

(Spain), 18-22 September 2017  

 Life Sekret Final Workshop, Livorno (Italy), 28 September 2017 

 Fruit Atraction - International Trade Show For the Fruit and Vegetable Industry, Madrid 

(Spain), 18-20 October  2017 

The results of the activities carried out in Action D.10 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D4: Project diffusion material 

 

Action D.11: Digital supports for international diffusion 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

In the final period of the project, DISPAA, through an external expert company, has 

integrated some videos of the different implementation phases of each HORTISED 

beneficiary and different interviews and has prepared the general HORTISED video in 

English, Italian and Spanish which: 

 has been published on the project website, 

 has been produced in 1000 DVD copies,  

 has been e distributed during the DISPAA HORTISED final workshop on 20 February 

2018 

 has been distributed by means of ordinary post and direct contact through visits and events 

In addition, on the HORTISED website and on 

https://www.youtube.com/watch?v=LHe4RqWQ-_4, it is possible to find and download the 

UMH and CALIPLANT videos of the Hortised presentation at the II National congress on 

Stone fruits (Murcia, 9-11 March 2017).  

The results of the activities carried out in Action D.11 are defined in the following project 

Deliverable foreseen at the end of the project and attached as annex to this Final Report: 

 Deliverable Action D11: Project video 

 

Action D.12: After-LIFE: Communication Plan 

Foreseen start date: 07/2017   Actual start date: 01/2018 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

DISPAA, with the support of all beneficiaries, has prepared the HORTISED After-LIFE 

communication plan to be attached to this Final Report. 
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Action E.1: Project management 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

The project coordination actions need daily work, to maintain a permanent flow of action with 

the aim of achieving the objectives set. The actions carried out were: 

 Preparation of the Partnership Agreement; 

 Coordination and monitoring meetings:  

o Project kick-off meeting at DISPAA premises (29
 
October 2015, Sesto Fiorentino (FI), 

Italy);  

o Progress and Coordination 6 month meeting at DISPAA premises (15
th 

March 2016, 

Sesto Fiorentino (FI), Italy);  

o Monitoring meeting at DISPAA premises during Progress and Coordination 6 month 

meeting at DISPAA premises (15
th 

March 2016, Sesto Fiorentino (FI), Italy) with Dr. 

Carlo Ponzio of LIFE’s External Assistance Team; 

o Progress and Coordination 12 month meeting, UMH premises, 28-29 November 2016, 

Orihuela – Spain; 

o Second Monitoring meeting with LIFE’s External Assistance Team (Mr Carlo Ponzio 

and Mr Michael Quicheron), during Progress and Coordination 18 month meeting, 30-

31 March 2017, DISPAA premises, Sesto Fiorentino (FI) – Italy; 

o Progress and Coordination 24 month meeting, UMH premises, 25 November 2017 

Orihuela – Spain; 

o Third Monitoring Meeting between Coordinator beneficiary and LIFE’s External 

Assistance Team (Mr Carlo Ponzio), 13 April 2018. 

 Organisation of different meetings between some partners, to plan and monitor the project 

technical activities; 

 Continuous contact between all project partners for monitoring project activities; 

 Preparation of material for meetings; 

 General actions and activities for the coordination of the project;  

 Management of the financial aspects of the project; 

 Monthly reports to the LIFE external team monitor on the evolution of the project.  

During this period, the associated beneficiaries, ISECNR, Zelari, UMH and Caliplant 

participated in project management activities, keeping in smooth contact with the project 

coordinator. In this sense, they prepared and attended the project management meetings and 

collaborated with the project coordinator (DISPAA) in the preparation of Mid-

Term/Progress/Final Report, as set out in the project proposal. 

 

Action E.2: Monitoring 

Foreseen start date: 10/2015   Actual start date: 10/2015 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

The specific monitoring protocol for the project is: 

 DISPAA, as project coordinator uses the project progress indicators for monitoring project 

activities 

 DISPAA revises the project progress indicators in each of the projects coordination 

meeting in order to check any irregularities; 

 DISPAA checks the number and type of people reached by each dissemination activity, to 

check whether the diffusion actions have met their goals;  

 DISPAA, as project coordinator, has continuous contact with all project partners for 

monitoring project activities; 

 DISPAA, as project coordinator, prepares and send a monthly indication of operative 

activities to be done to all the partners; 
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 DISPAA, as project coordinator, prepares and send a monthly summary of the project 

activities to the monitoring representative and to all the partners. 

 

Action E.3: Audit 

Foreseen start date: 01/2018  Actual start date: 01/2018 

Foreseen end date: 03/2018  Actual (or anticipated) end date: 03/2018 

Not due according to the Letter Amendment N°1 to Grant Agreement.  

 

6.2. Main deviations, problems and corrective actions implemented  

In the original proposal two strawberry and two pomegranate cultivars were chosen: 

Candonga and Monterey, Valenciano and Mollar de Elche, respectively. Later, there were 

many problems to find Candonga (June bearing cultivar) propagation material, so it was 

decided to use Camarosa, a June bearing cultivar with similar characteristics. As suggested by 

Caliplant and UMH the pomegranate cultivar Valenciano was replaced by Purple Queen
®
, a 

newly selected cultivar bearing fruits very early. Moreover, in Spain and along the second 

year (2017) of demonstration, the strawberry cultivar Monterey was replaced with San 

Andreas, because not available at transplant time (December, 2016). 

In Italy, at the end of May 2016, a strong hailstorm damaged the demonstration trials set in 

the Zelari nursery. Hail almost completely damaged strawberry plants, so the whole fruit 

production of June bearing cultivar Camarosa, which was already in full bloom and bearing 

some fruits, and the first production of recurrent cultivar Monterey were lost. Due to the 

different biological cycle, Monterey plants were less developed and not blooming, so despite 

the severe damage at the beginning of August 2016, Monterey cultivar started again to 

produce fruits but the number of fruits was just enough to perform pomological analysis and 

to evaluate nutritional content. Pomegranate saplings started to sprout after transport and 

transplant stress, so damage was limited to some leaves and small wounds on the young 

branches. Another hailstorm in mid June 2016 damaged the newly transplanted lettuce 

seedlings, so lettuce plants were totally replaced and finally the demonstration with lettuce 

started on 20-06-2016. For this reason, in 2017 the demonstration trials with strawberry and 

pomegranate cuttings were set at DISPAA and in the Zelari nursery.  

Due to the inclusion of demonstration trials with lettuce, it was necessary to incorporate 

among the scientific staff an expert on annual horticulture of the Department of Agri-Food 

and Environmental Science; this person is being appointed as the coordinator for this activity 

included in Action B.3, B4, C2 and C3. The total DISPAA personnel costs did not change.  

From the Mid-term period of the project, it seemed likely to fall behind schedule essentially 

due to the unexpected length of time needed to perform chemical and toxicological analyses 

both on substrates and vegetal products (such as leaves and fruits).  

A delay in the implementation of some important actions of the project was faced; for this 

reason the project coordinator formally requested the EC, and obtained, a six-month extension 

for the end date of HORTISED project. More in detail, and taking into account the relevance 

of themes touched by HORTISED (among which food safety, a very sensitive topic with 

important ethical and social implications) and given the different series of gathered data, it 

was considered of paramount importance to cross such data series by applying reliable 

statistical approaches in order to get sound results and to disseminate and communicate 

consistent information. The extension of project duration allowed the HORTISED 

Consortium to manage and interpret the collected data as a whole set, getting more reliable 

final results. The different substrates and plant material/compound analysis combinations 

were successfully completed during the extension period, since both private and beneficiary 
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DISPAA, ISE-CNR and UMH laboratories were processing substrates and plant samples 

without technical constraints.  

Moreover the widest possible range of pollutants were being searched in plant material 

(namely, on leaves of lettuce seedlings and heads, roots, leaves and fruits of strawberries and 

pomegranates) in order to assess their safety. The list of searched pollutants included 21 

elements (among which heavy metals) and 130 different compounds belonging to the 

following classes: Aromatic organic compounds; Polycyclic aromatic hydrocarbons, 

Carcinogenic chlorinated aliphatic, Non carcinogenic chlorinated aliphatic, Carcinogenic 

halogenated aliphatic, Nitrobenzens, Chlorobenzens, Non chlorinated phenols, Chlorinated 

phenols, Aromatic amines, Dioxin-like PCBs, Non-dioxin-like PCBs, Pesticide, 

Chloropropane, Melanine, Anions. So, the determination of the presence/concentration on 

different plant matrices took more time than expected. Time was also required to interpret 

results and to link them to other data series. It is the amount and typology of analysis which 

determined this constraint. On the other hand, it is worth noticing here i) that in the original 

proposal lettuce (and namely lettuce seedlings and lettuce heads) was added in the 

demonstration actions under request of LIFE staff (during kick off meeting) and ii) that the 

decision of including in the analysis of contaminants such a long list of compounds was 

essentially due to the aim of getting sound results related to food safety issues and to 

transparently promote social acceptance of non-food and food products obtained on treated 

sediments. The latest choice was also done on the basis of a minimum risk approach.  

 

6.3. Evaluation of Project Implementation  

The project coordination actions needed daily work to maintain a permanent flow of action 

with the aim of achieving the objectives set. The actions carried out were: 

 Preparation of the Partnership Agreement 

 4 Coordination meetings 

 3 Monitoring meeting 

 Organisation of different phone and web meetings between some partners in order to 

plan and monitor the project technical activities 

 Continuous contact between all project partners for monitoring project activities 

 General actions and activities for the coordination of the project.  

 Management of the financial aspects of the project. 

 DISPAA, as project coordinator, prepared and sent a monthly indication of operative 

activities to be done to all the partners 

 DISPAA, as project coordinator, prepared and sent a monthly reports to the LIFE 

external team monitor on the evolution of the project and to all the partners 

 

The following table compares through quantitative and qualitative information the actions 

implemented in the frame of the HORTISED project with the objectives and expected results 

in the revised proposal: 

 

Action Sub-action Foreseen in the 

revised proposal 

Achieved at project 

end 

Evaluation 

A.1. Review of 

the EU and 

national 

regulations on 

the use of 

sediments in 

A.1.1. Review 

EU, Italian and 

Spanish 

regulations/law

s regarding the 

use of dredged 

Objectives: To picture 

the scenario of 

regulations on dredged 

sediments 

Expected results: 

Starting HORTISED 

Report on the review 

of EU and national 

regulation regarding 

use of sediments in 

agriculture. This 

action has been 

No particular 

problems 

occurred. 
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agriculture and 

of the analytical 

protocols for 

substrates and 

fruits 

sediment-

based 

substrates in 

agricultural in 

force at the 

time of project 

launch 

project based on the 

existing regulations 

100% completed. 

A.1.2. An 

update of the 

list of analyses 

to be 

performed on 

substrates and 

food plants 

products 

Objectives:  an update 

of analyses on sediment 

and vegetal matrices  

Expected results: define 

a standardised list of 

analyses 

Report on the 

standardised, 

commonly agreed 

analytical protocols. 

This action has been 

100% completed. 

No particular 

problems 

occurred. 

A.1.3.  

Defining a 

common 

protocol for 

the analyses 

Objectives: to state 

common protocols 

Expected results:  

Homogeneity of 

analytical procedures 

To obtain a standard 

protocol and useful 

toolkits for all 

partners. This action 

is 100% complete. 

No particular 

problems 

occurred. 

B.1. Analysis 

and 

characterization 

of remediated 

sediments 

 Objectives: further 

dredged marine 

sediment 

characterisation 

 

 

Expected results: to 

define the sediment 

treatment 

Definition of the 

technical 

specifications of the 

treatment to be 

performed on the 

sediments. This 

action has been 

100% completed. 

It started one 

month before 

than planned; 

so the  

subsequent 

actions were 

anticipated  

B.2. Sediment 

treatment 

 Objectives: to 

homogenise the 

substrate, increase  the 

biological activity and 

reduce organic 

contamination 

 

Expected results: 

Sediments 

homogenized and ready 

to use 

The landfarming 

methodology has  

been effective in the 

decontamination and 

transformation of 

sediments in 

matrices reusable for 

plant cultivation. 

This action has been 

100% completed. 

The sediment 

properties 

allowed a 

sediment 

treatment 

process plan 

of only 3 

months. 

 

 

 

 

 

 

 

 

 

 

B.3.1. 

Preparation of 

the sediment 

based 

substrates 

 

 

 

 

 

 

 

 

 

 

TS was mixed at 

different percentages 

with PBCS to obtain  

agronomic substrates 

for strawberry, 

pomegranate, and 

lettuce cultivation. 

This action has been 

100% completed. 

TS was ready 

to be used for 

substrate 

preparation 

earlier than 

planned 

B.3.2. Planting The demonstration TS were 
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B.3. 

Demonstration 

of the use of 

decontaminated 

sediments as a 

substrate for 

growing 

pomegranate 

and strawberry 

and for fruit 

production 

 

(suggested title: 

Demonstration 

of the use of 

decontaminated 

sediments as a 

substrate for 

growing 

pomegranate, 

strawberry and 

lettuce for crop 

production) 

and cultivating 

strawberry 

plants 

 

 

 

 

Objectives: to 

demonstrate the use of 

remediated sediments 

in field crop production 

(fruits and lettuce), and 

in general as a 

substitute for peat in 

horticulture. 

 

Expected results: to 

obtain vegetal material 

and fruits to evaluate 

plant performance in 

terms of growth, 

development, and 

production. 

frames were set up 

in Spain and in Italy. 

Trials were repeated 

in 2016 and 2017 

This action has been 

100% completed. 

suitable  for 

strawberry 

cultivation. In 

Italy, 2017 

trials were set 

in two 

different sites 

to prevent 

bad weather 

conditions 

B.3.3. Planting 

and cultivating 

pomegranate 

plants 

The demonstration 

frames have been set 

up and treated 

sediments have been 

suitable  for plant 

growth. Plants were 

maintained along the 

project. This action 

has been 100% 

completed  

No particular 

problems 

occurred 

 

B.3.4. Planting 

and cultivating 

lettuce  

The demonstration 

frames were set up 

in 2016 and 2017; 

lettuce has grown on 

SBS; this action is  

100% complete. 

The activity 

of this sub-

action was 

added after 

the First 

Monitoring 

meeting. 

B.3.5. 

Assessment of 

plant growth 

and 

development 

 Morphological 

assessment of plants 

and pomological 

assessment of fruits 

were completed. 

This action is 100% 

complete.  

No particular 

technical 

problems 

occurred 

B.4. 

Demonstration 

of the use of 

remediated 

sediments as 

substrate for the 

nursery 

production of 

pomegranate 

saplings  

 

(suggested title: 

Demonstration 

of the use of 

remediated 

sediments as 

B.4.1.  

Demonstration 

of the use of 

remediated 

sediments as 

substrate for 

the 

nursery 

production of 

pomegranate 

saplings 

Objectives: 

Establishment of 

pomegranate 

propagation by cuttings 

using SBS 

 

Expected results: 

Marketable 

pomegranate saplings 

Pomegranate 

propagation by 

rooted cuttings using 

SBS was 

established; 

demonstrations were 

repeated in 2016 and 

2017. This action is 

100% complete. 

No particular 

technical 

problems 

occurred. 

B.4.2.  

Demonstration 

of the use of 

remediated 

sediments as 

Objectives: Production 

of lettuce seedlings 

using SBS 

 

Expected results: 

Lettuce seeds were 

sown twice in 2016 

using SBS. 

This action is 100% 

complete. 

The activity 

of this sub-

action was 

added at the 

First 
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substrate for the 

nursery 

production of 

pomegranate 

saplings and 

lettuce 

seedlings) 

substrate for 

the 

nursery 

production of 

lettuce 

seedlings 

Marketable lettuce 

seedlings  

Monitoring 

meeting.  

 

 

 

 

 

B.5. Chemical 

quality and 

sensorial 

analysis of 

fruits 

 

(suggested title: 

Chemical 

quality and 

sensorial 

analysis of 

crops) 

B.5.1. 

Screening 

crops based on 

pollutant 

determination 

Objectives: Fruit and 

lettuce analysis for 

contaminants 

Expected results: 

screening of inorganic 

and organic pollutants 

in fruits and lettuce 

Analysis for organic 

and inorganic 

contaminants 

detection were done 

on lettuce and fruits. 

This action is 100%  

complete. 

No particular 

technical 

problems 

occurred. 

B.5.2. 

Screening 

crops based on 

nutraceutical 

compounds 

Objectives: Fruit 

quality analysis 

 

Expected results: Good 

chemical and 

nutraceutical quality of 

fruits 

Nutraceutical 

analysis were carried 

out on lettuce 

strawberries and 

pomegranates. This 

action is 100% 

complete. 

No particular 

technical 

problems 

occurred. 

B.5.3. 

Sensorial panel 

test 

Objectives: good 

organoleptic quality of 

fruits 

Expected results: 

Assessment of fruit 

marketability 

Strawberries and 

pomegranates were 

evaluated for their 

organoleptic quality 

and marketability 

through  a sensorial 

panel taste. This 

action is 100% 

complete. 

No particular 

technical 

problems 

occurred 

C.1. Monitoring 

and validation 

of treated 

sediments 

 Objectives: Chemical, 

physical, biological 

characterisation of 

dredged sediments 

 

Expected results: 

General 

recommendations for 

the use of the treated 

sediments in 

horticulture and nursery 

production 

Treated sediments 

have been analysed 

from chemical, 

physical and 

biological point of 

view; the sediment 

characteristics 

indicated their 

suitability in 

horticulture and 

nursery activities. 

This action is 

100%complete. 

No particular 

technical 

problems 

occurred 

C.2. Monitoring 

and validation 

of the use of 

remediated 

sediments for 

plant nursing 

 

C.2.1. 

Chemico-

physical 

analysis of 

substrates for 

strawberry, 

pomegranate 

Objectives: Evaluation 

of sediment suitability 

for horticulture 

 

Expected results: 

Validation of the use of 

remediated sediments 

Physical and 

chemical properties 

of the sediment-

based substrates 

were monitored for 

two years. 

This action has been   

No particular 

problems 

occurred 

during this 

period 
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(suggested title: 

Monitoring and 

validation of the 

use of 

remediated 

sediments for 

horticultural 

production) 

and lettuce in horticulture 100% completed.  

C.2.2. 

Qualitative 

evaluation of 

strawberries, 

pomegranates 

and lettuce on 

different 

substrates  

Objectives: To assess 

SBS suitability for food 

crops cultivation 

 

Expected results: 

Global assessment of 

lettuce, strawberries, 

and pomegranates 

produced on sediment-

based substrates. 

Lettuce heads, 

strawberry and 

pomegranate fruits 

were sampled and 

analysed. Strawberry 

was sampled in 2016 

and 2017, 

pomegranate in 

2017. This action is 

100%  complete. 

In Italy 

strawberry 

fruits were 

analysed in 

2017 (in 2016 

only some 

analysis on 

Monterey). 

Pomegranate 

fruits were 

produced 

only in Spain. 

C.3. Monitoring 

and validation 

of the use of 

remediated 

sediments for 

nursery 

horticultural 

production 

C.3.1. 

Monitoring 

and validation 

of the use of 

remediated 

sediments on 

pomegranate 

cuttings  

Objectives: 

Monitoring propagation 

material grown on 

sediment-based 

substrate 

 

Expected results: 

Validation of the use of 

remediated sediments  

for the  production of 

propagation material 

according to the 

commercial standards 

of the sector 

Pomegranate 

cuttings grew on 

SBS and their 

growth was 

evaluated (sampling 

and analysis in 2016 

and 2017). Also 

saplings 

marketability was 

assessed.  This 

action is 100% 

complete. 

No particular 

problems 

occurred 

C.3.2. 

Monitoring 

and validation 

of the use of 

remediated 

sediments on 

lettuce 

seedlings 

Lettuce seeds were 

sown twice. Lettuce 

seeds germinated 

and  seedlings were 

growing on SBS. 

This action is 100%  

complete. 

 

No particular 

problems 

occurred 

 

C.4. 

Assessment of 

technical and 

economic 

impact - 

guidelines for 

the use of 

remediated 

sediments in 

horticulture 

 Objectives: Assessment 

of environmental 

benefits deriving 

(locally and globally) 

from the project and its 

future applications 

 

Expected results: A 

final report on the 

technical and economic 

impact of the 

demonstrated approach, 

as well as of guidelines 

for the use of 

decontaminated 

sediments in the two 

fields of interest 

All the necessary 

information from the 

previous actions and  

from external 

sources was 

collected. A report 

on technical and 

economic impact of 

the demonstrations 

was completed. This 

action is 100% 

complete. 

No particular 

problems 

occurred 
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D.1. 

Project website 

 
Project web site 

Project web site 

continuously 

updated 

The website visitors 

have been 138.872 

and the Facebook 

friends are 58. 

In line 

D.2. 

LIFE+ 

information 

boards 

 18 HORTISED notice 

boards  

10 notice boards in 

beneficiaries 

premises  

8 notice boards in 

demonstration sites 

In line 

D.3. 

Layman's report 

 HORTISED Layman's 

report 

100 HORTISED 

Layman’s report in 

English, Italian and 

Spanish already 

distributed at Italian 

final workshop and 

at Lithuanian people 

meeting  

In line 

D.4 Diffusion 

material 

preparation 

 • a project’s logo  

• 24 Posters 

• 12,000 leaflets/ 

brochures/factsheets 

etc ready for use in 

dissemination events 

• 2,400 various branded 

items 

• 6 roll-up panels 

 Logo defined 

 12,000 brochures 

 7 roll-up panels  

 22 Poster 

 3,089 

HORTISED gadget 

In line 

D.5.  

Press and media 

releases 

 
30 publications on 

different media 

 

19 articles, 3 radio 

interview and 2 TV 

interview, 

In line 

D.6. 

Networking 

 Clusters with 7 projects Clusters with 7 

projects and 

participation at 4 

networking events 

In line 

D.7. 

HORTISED 

manual 

 HORTISED manual HORTISED manual In line 

D.8. 

Demostration 

workshops, 

seminars, 

conferences and 

other events 

 4 HORTISED 

workshops 

 

 27-06-2016, 

ZELARI and 

DISPAA 

workshop  in 

Zelari premises in 

Italy 

 13-06-2017, 

ISECNR 

In line 
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workshop  San 

Giuliano terme 

(Pisa) in Italy 

 26-09-2017, 

UMH, 

CALIPLANT and 

DISPAA 

workshop  

Orihuela (Spain) 

 20-02-2018, 

DISPAA 

workshop in 

DISPAA premises, 

Italy 

D.9. 

Dissemination 

to Institutions 

and policy 

makers 

 Successful 

communications to EU 

and national Institutions 

and policy makes 

Contacts and 

meetings with 15 

Italian and Spanish 

policy makers 

In line 

D.10. 

International 

fairs and other 

events 

 participation at 

minimum 6 events 

between international 

conferences and fairs 

Participation at 24 

events and fairs 

More than 

expected 

D.11.  

Digital supports 

for international 

diffusion 

 1 Project video HORTISED video in 

English, Italian and 

Spanish 

 

In line 

D.12.  

After-LIFE 

Communication 

Plan 

 HORTISED After-

LIFE Communication 

Plan 

HORTISED After-

LIFE 

communication plan 

In line 

E.1. 

Project 

management 

 Management of project 

activities 

Continuous contact 

between all project 

partners and project 

meetings 

Great 

beneficiaries 

collaboration 

E.2  

Project 

monitoring 

 Monitoring of project 

activities 

monthly indication 

of operative 

activities  and 

monthly summary of 

the project activities  

Great help 

from 

monitoring 

team 

E.3 Audit  Audit Report Not due - 

 

It is clearly evident from the above table that the work carried out during all the HORTISED 

project is perfectly in line with was expected in the HORTISED proposal. 

 

6.4.  Analysis of benefits  

Environmental benefits.  
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The HORTISED project faced environmental and sustainability aspects in the sectors of the 

management of dredged sediments, food crop production and plant nursing. It demonstrated 

an innovative and sustainable strategy that may offer both public and private stakeholders 

new options in the management and production the three involved sectors.  

Annually, ≈130 million m
3
 of polluted sediments are dredged in EU, and excluding the cases 

where sediments can be flown back to sea or used for inshore maintenance, there is no other 

re-use options for dredged sediments, and hence they are managed as a waste. On the other 

hand, plant nursing and out of soil crop production (an increasing method to obtain vegetables 

and fruits) generate a relevant yearly demand of substrates, which can be estimated in about 

20 million m
3
, with an associated high environmental impact due to peatland ecosystem 

disturbance, peat transportation and peat disposal after 1 or 2 plant production cycles. 

Agricultural production relying on the use of peat-based growing media is considered not 

sustainable for both the ecological and economical point of view (Fig. 20).  

 

 

Fig. 20 - The current scenario for crop production on peat-based 

growing media 

 

Hence from one side huge amounts of polluted sediments are left untreated, stored in landfills, 

or handled in a non-cost effective way, while soils are impoverished and overexploited to 

allow the matching of the demand for soil in nursery activity, causing loss of agricultural 

natural soil. 

Previous projects provided demonstration on the possibility to develop a sustainable 

management for dredged contaminated sediments which allowed to transform them into a 

marketable clean raw material, allowing to save from 65% to 80% of traditional sediment 

decontamination costs. HORTISED assessed that, improving the quality of the treated 

sediments, they can be used as an alternative to materials used as growing substrates for a 

more sustainable and safe plant nursery and crop production (Fig. 21).  
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Fig. 21 - The future scenario for crop production using remediated 

sediment-based growing media 

 

An evaluation in terms of environmental benefit was done in the analysis of the life cycle of 

food crops bedded in three different substrates composed of variable percentages of 

remediated dredged sediments and peat (or coconut fibre) based commercial substrates (TS0; 

TS50; TS100). The analysis aimed to demonstrate that the re-use of a remediated sediment as 

a substrates may have the potential to reduce environmental impact of horticultural 

productions. The methodology took into consideration the whole life cycle of the products, 

from substrates production to agricultural inputs applied. The environmental impacts were 

related to a function unit of 1 kg of product, to facilitate the comparison between products 

obtained in the different substrates. The most representative environmental impact indicators 

for the analysed system was considered Climate Change (impact category index: kg of 

equivalent CO2). 

From this analysis it was observed that HORTISED process lead to the following benefits: 

1) Lower impact, especially for Climate Change impact category, caused by a “credit” of 

GHGs emissions generated by the use of dredged sediment in the process system instead their 

disposal in landfill; 

2) Transformation of the dredged sediment from hazardous waste (EWC 170505*) to non-

hazardous waste (EWC 020000). That lead to an obvious reduction in pollutants emissions 

coming from disposal treatment processes; 

3) Possibility to re-use TS50 and TS100 substrate for at least 2 crop cycles instead just for 1 

such as TS0. Increasing in crop cycle brings to a reduction in impacts for single crop cycle. 

On the other hand the production performances on sediment based substrates (especially for 

strawberry plants) has been lower than in the control, and, in absolute terms, the highest 

impact stages are fertilizing and transports. Considering the impact of transport on the pilot 

demonstrations of HORTISED, it is worth noticing here, that the whole process from 
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dredging to final use for food crops propagation/cultivation should be economically and 

environmental convenient if it is applied at local or regional level. Two examples related to 

HORTISED activity can illustrate this concept: i) in Tuscany (Italy) sediment dredged from 

the Leghorn port could be reused in the Pistoia nursery district and ii) the sediment from the 

Cartagena port could be reused in Murcia or Alicante (Spain) for horticultural cultivation or 

propagation. All these geographical areas are very important at European scale in the 

production of both nursery plants and food crops. 

Finally, it is necessary to highlight that the emissions coming from the sole cultivation 

process (hence limiting the system boundaries of the impact analysis to planting and 

cultivation practices) on treated sediments (and namely on TS100) are higher if compared 

with the emissions coming from the control (commercial substrates). This is essentially due to 

the higher yields (fruits and biomass) observed in the latter way of production; on the other 

hand, the results are showing an interesting saving of irrigation water and it is also expected a 

reduction in the use of fertilizers for the cultivation with treated sediment substrates. It should 

be noted also that the cultivations under study represent a pilot process and, in general, not 

comparable to the industrial conventional crop system.  

Taking into account long term period, a positive impact is will also be ascribed to human and 

in general animal life health protection due to a rational elimination of dredged sediments. 

This would represent a sustainable way to reduce the animal and human exposure to 

contaminants. The use of remediated dredged sediments in crop production will facilitate a 

sustainable conservation of EU agricultural soil used for plant nursing and crop production. 

Economic benefits. 

The application of HORTISED system may have a positive and relevant economic impact. 

Regardless the potential marketability of the treated sediments as substrates and/or as "soil 

conditioner/improver", the economic and commercial aspects related to the use of marine port 

treated sediments in agriculture (and namely on food crops, as demonstrated by HORTISED 

project) can be split into two main aspects: i) the marketability and economic convenience of 

the treated sediment to be used as a substrate for plant cultivation for nursery and crop 

production; and ii) the marketability and cost of production of products (plants for planting 

and edible food crops). 

The first one can be considered as a general approach, since it is not linked to specific kinds 

of plants and products (e.g. ornamental plants, edible/non edible crops). It is worth 

mentioning, nevertheless, that the results gathered from HORTISED clearly demonstrates that 

treated sediments can be used also for plant nursery production and, what is more relevant, 

also for food production: this is an important added value to the treated sediment, that do not 

need any supporting comment.   

The second aspect is totally pertinent to HORTISED project and can be considered as a 

support to the first case even when, as it was demonstrated, the comparative productive yields 

of plants are in favour of the use of peat based substrates. We report here a simplified 

approach based on real values and comparative analysis for both cases. 

 

HORTISED treated sediment and peat based commercial substrate. We refer here to a 

comparison of costs obtained from the commercial market value of the substrate used in Italy 

(55 Euros/m
3
) and from an estimation of the costs (based on real data) needed to remediate 

the port sediments after dredging as estimated in AGRIPORT project (35 Euros/m
3
), to 

landfarming process within HORTISED (35 Euros/m
3
) and to additional (almost negligible) 

costs related to chemical analysis (estimated as a lump sum of about 10 Euros/m
3
). The 25 

Euros/m
3
 difference of costs (80 - 55 Euros/m

3
), would lead to consider the HORTISED 
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remediated sediment more expensive than the commercial peat based substrate, nevertheless 

the following series of considerations must be taken into account:  

i) HORTISED treated sediment costs are based on a experimental demonstration at pilot scale 

(notice that the refining of the process and the application on an industrial scale should reduce 

production costs);  

ii) the cost of disposal in landfills of non-remediated sediments (i.e. pre-HORTISED 

treatment) ranges between 150 and 170 Euros/m
3
 while the disposal HORTISED treated 

sediments (regardless their use in agriculture) would range at maximum between 70 and 90 

Euros/m
3
 and these costs would decrease after their use for one or two years as substrates for 

plant/crop production.  

iii) the cost of a final marketable HORTISED sediment treated substrate would increase due 

to current costs (e.g. permits, chemical analysis, packaging), to process costs 

(homogeneization of the final product, removal/destruction of agglomerates, mixing with 

other materials, etc.) and marginally to disposal/re-use of wastes (plants for remediation, etc.). 

 

Marketability and cost of production of products from cultivation.  In this case we take into 

account the production and the marketability of plants for planting and edible food crops. 

More into detail, we refer to pomegranate saplings for planting obtained by Caliplant and 

Zelari Company and to fruits of strawberries and pomegranates produced in Italy and Spain. 

The economical aspect is discussed by a comparative analysis, it is to say taking into account 

observed differences of yield shown by the three substrate types (TS0, TS50 and TS100), the 

savings (reduction of 6-15% in the use of irrigation water on TS50 and TS100 substrate and 

potential reduction of fertilization) and the additional costs due to the TS50 and TS100 

management because of its high density and limited handleability. Yield of strawberry and 

pomegranate (kg/plant) on TS50 and TS100 resulted 30,6% and 58,8% lower than TS0 for 

strawberries and 5,1% and 35,1% for pomegranates. Saplings of pomegranate for planting 

resulted technologically similar and with the same market value (as from surveys on 

customers) when grown on substrates of coconut fibre with less than 70 % v/v of TS and TS0. 

Both strawberries and pomegranates showed amounts of a very wide set of organic and non 

organic contaminants always below the allowed legal threshold, sensorial and nutraceutical 

quality resulted similar in TS0, TSO50 and TS100, and about 65% of interviewed persons 

would be ready to eat them, showing a quite good level of potential acceptance. Pomegranate 

plants grown in pots filled with HORTISED treated sediments produced safe edible fruits in 

two years, enforcing the marketability of the treated sediments as a substrate, while the 

observed differences on a certain delay (few days) of the saplings grown on mixed substrates 

to reach the final stage of “marketable sapling” when compared to those grown in the control 

substrate can be easily solved and, anyhow, would represent a very marginal reduction of 

commercial value. 

During HORTISED reporting period direct economic benefits in terms of full time equivalent 

(FTE) have been created in order to spread the knowledge acquired with the project 

demonstrations. In particular, a total of 1.97 FTEs have been created for high qualified staff, 

while no more non-qualified staff FTEs have been created. 

Other expected economic benefits are described in the Innovation and demonstration value 

section. 

  

Social benefits. 

In the last few decades the agricultural sector in the Europe Union (EU) has rapidly changed 

to respond to new agricultural policies at EU or a national level. The new measures at 

European level are increasingly orientated to meet agricultural production with environmental 

protection aspects. During the last decade, an increasing attention has been given to 
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environmental, particularly to atmosphere, soil and water, by the adoption of agricultural 

sustainable practices. 

The greater transformation requested today to the agricultural sector is to conjugate the 

increment of the primary production necessary to meet to the increasing world population and 

the increment of the consumption of the developing populations, in a scenario reduced natural 

resources and climatic changes, that it impose a re-thinking of the current food- and energetic 

productive chains. The roadmap of the European Commission agricultural policy shares a 

progressive integration between sectors of the agricultural production and other productive 

sectors, in order to increase the sustainability of the supply chains and the societal needs of 

reducing the use of natural resources and waste recycle. These principles are inspiring the 

current agri-environmental and will likely receive more emphasis in all the related provisions 

on the Community Agricultural Practice (CAP). 

The Hortised project will contribute to the maintenance of an agricultural production in line 

with the current and future Community normative and economic context by demonstrating the 

potential of innovative growing media based on the re-use of reclaimed dredged sediments, 

requiring relatively low investment. Public awareness and education are, for the time being, 

two relevant aspects of the befits of HORTISED.  Taking into account public awareness, it is 

important to know that citizens are barely conscious of i) the waste generated by ports (i.e. 

dredged material), ii) the cost of their management and its environmental risk, and iii) the 

social and environmental impact of using peat. On the other hand, consumers at first would 

not accept an initial proposal for the re-use of treated dredged material as substrate for 

agricultural production since they would not eat any product thus obtained. It was assessed, 

on a small scale and during presentations and workshops, that they could change their minds 

with adequate information on the adopted methodologies of production and monitoring 

procedures. Even if it is difficult to quantify, the effect of such awareness is breaking down 

understandable prejudices on this issue. Education is, among others, a sound tool to broadly 

diffuse knowledge and innovation. At this regards university students of  agriculture (both 

temperate and tropical) and nutrition, belonging to master and PhD courses have been 

informed about HORTISED activities and involved in graduation theses. This may have a 

positive impact on public awareness in the near future in order to develop a wider and 

scientific approach for the implementation and expansion of consciousness surrounding the 

questions raised by HORTISED.  

 

Replicability.  

HORTISED results are characterized as transferable and reproducible at least in 

Mediterranean countries. The impact of the project will be maximized if stakeholders apply 

the proposed practices not only at Mediterranean but also at European scale. The involvement 

of local authorities in persuading farmers to consider the use of the mixture soil-sediment 

through alternative cultivation practices will also result in additional indirect benefits. Local 

authorities may consider financing the construction of treatment units for sediments at 

local/regional scale; this initiative, apart from environmental benefits, will also result in 

positive effects on employment by the creation of new jobs and the increase of income at 

local/regional scale.  

The treatment and re-use of dredged sediments is politically encouraged at EU level, 

nevertheless it is currently applied only at a small scale because. The HORTISED project, 

involving Italy and Spain and disseminated throughout Europe, will fill in this gap providing 

an example of state-of-the-art best practice in the integrated management of dredged 

sediment, through a smart re-use within a basin system. The demonstration of the HORTISED 

approach to sediment and dredged-material management will push local, regional and national 
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authorities to integrate the new model into existing frameworks at the different scales, such as 

river-basin management plans. 

Unfortunately, the main barrier to the further implementation and application of the 

technology is the lack of a regulation that identify the remediated sediment as a material to be 

reused as growth substrate in agriculture. Hence, dealing with the propagation of plants for 

food production and their cultivation on remediated sediments, the main objective to achieve 

is to act on regulation in order to include remediated sediment in the list of growth substrates. 

For this reason a huge effort was made during all the project through the dissemination and 

face to face meeting with Institutions and environmental policy makers. 

However, several contacts have been established between the HORTISED consortium and 

stakeholders (basin and port authorities, local/regional/national authorities, plant nurseries); in 

particular, in Italy and Spain, location of the project consortium, and a greater interest has 

been showed by them (Councelor for Environment of Tuscany Region – Italy; Councelor for 

Water, Agriculture and Environment of  Murcia Region – Spain).  

Another concrete possibility to replicate the project derived by the interest of the Port 

Authority of Cartagena (Spain), which showed a strong interest a possible future application 

of HORTISED technology to manage the big amount of sediment not as a waste.  

Technical data gathered from the demonstration trials confirmed that treated sediments are 

expected to be usable as a techno-soil (alone or mixed with commercial peat-based substrates) 

since no constraints have been observed to date. Limitations of handling are related to a 

higher density than that of commercial substrates and to the presence of relatively hard 

agglomerates which need to be broken. This more directly affects the used of treated 

sediments in small containers, including holed trays to prepare seed beds in the plant nursery 

(e.g. sowing seeds to obtain lettuce seedlings to be commercialized and transplanted). 

Agglomerates  showed a slight negative impact when the remediated substrate was adopted 

for seedling and plant growth (e.g. on plant height, diameter size, and root system 

development). This support the thesis of a feasible market-driven potential development of 

this innovation in plant nursery and crop production. Nevertheless, the major hindrance is 

related to legal issues: review of the present legislation at Italian, Spanish and EU level 

indicates that the use of dredged sediments (even if remediated) is forbidden for agricultural 

purposes, hence replicability of the methods posed by the Life HORTISED project is 

completely policy-dependant.   

The HORTISED implementation approach will be apply in a new Life Project SUBSED 

(LIFE17 ENV/IT/000347 - Sustainable substrates for agriculture from dredged remediated 

marine sediments: from ports to pots), in which substrates from remediated sediments will be 

tested on cultivation and propagation of a large set of species, from ornamentals to food 

crops, testing different percentage of sediment and different commercial substrates, as a 

confirm of the replicability and transferability of the HORTISED technology. 

 

Best practice lesson. 

The environmental, economic and social benefits of the project are considered very important 

at regional and also at national and Mediterranean level. The implementation results regarding 

the valorisation and reuse of an expensive waste (dredged sediments) have shown that, in a 

view of circular economy, this could be converted in an resource for food crops propagation 

and cultivation with the aim to obtain safe products, in terms of absence of contaminants. 

In addition, another important benefit of this approach is the subsequent reduction of the 

volume of dredged sediments that is disposed in landfills. 

During formal and informal meetings and events, it has been noticed that general public and 

stakeholder awareness on the issues posed by HORTISED is very limited; this fact confirms 

the innovation potential that the project could have. On the other hand, taking into account 
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that no sound obstacle has been observed from the technical side and the production of 

healthy crops, the limited stakeholders and general social awareness calls for the LIFE 

HORTISED consortium to give attention to enhancing dissemination activities also in the 

After Life Plan.     

 

Innovation and demonstration value. 

The HORTISED project is demonstrating an innovative approach in order to turn marine port 

dredged sediments into valuable materials to be used as substrate for plant nursing and crop 

production on three model species (strawberry, pomegranate and lettuce). The expected 

advantages are synthetically: i) a sustainable management of dredged sediments, turned from 

waste into a resource; ii) soil conservation in agricultural areas through a sustainable 

alternative for plant nurseries in the use of peat derived substrates; iii) public cost reduction 

due to the use of a waste linked to a smart utilization of sediments.  

As reported in the section "Environmental benefits", HORTISED has and will have a positive 

impact on environment, for the time being localized only in Tuscany (Port of Livorno), but 

with a sound perspective of diffusion to other port areas. For instance, the Port Authority of 

Cartagena (Spain) has shown interest in HORTISED approach for what concerns sediment 

remediation and possible use in agriculture. A relevant expected impact, under demonstration, 

and with first positive results, as reported in the Technical section of this report, derives from 

the core of HORTISED: nursery production (of pomegranate saplings) and crop production 

(of strawberries, pomegranates and lettuce). At this regard, and a part from the environmental 

aspects, it is worth noticing that crops so far obtained, if shown to be safe taking into account 

EC Regulation No 1881/2006 and its amendments, national regulations and  Codex 

Alimentarius), will be an opportunity to develop new "products".  More in detail, new value 

chains (producing crops from remediated sediments) and products (crops obtained from the 

cultivation on substrates  originated from remediated marine sediments) could be established, 

developed and certified. As demonstrated through Life Cycle Assessment, the gained 

environmental benefits of the "HORTISED crop production system", could be an added value 

of the final product (saplings and/or crops) which, adequately managed could command the 

attention of a sector of consumers aware of ecological issues, which is increasing more and 

more in Italy and Spain, and also in all EU countries. These products could be marketable 

under different footprint categories, with a specific indication linked to the innovative 

methodology demonstrated by HORTISED.   

Spain and Italy, the two participating countries where the demonstration was performed, were 

chosen also in view of the optimization of outcomes, since horticultural production is very 

intensive. Even if the present regulations are not allowing the use of (marine) sediments in 

agriculture, a recent law (Art. 48 D. lgs. "Liberalizzazioni" January 24, 2012, paragraph No. 1 

“Of dredged materials”) allows to consider them, once demonstrated that they are not 

"polluted", as a material that can be reused and not as a waste. This can be an interesting 

starting point to review the regulation in force, since the marine sediments can be treated to 

reduce the level of their contamination and become suitable from the legal point of view.. 

Hence, disseminating a smart solution for the use of remediated marine sediment will have a 

significant impact on the local economy and population. Costs of management of dredged 

sediments will be reduced; this represents an important issue for port authorities. The 

diffusion of HORTISED integrated approach (marine sediment remediation and use in 

agriculture) will turn this waste into a resource, resulting in new investments as well as new 

jobs. The impact will be extremely positive also for the local plant nursing sector and for crop 

production. The Pistoia province hosts about 74 % of the plant nursing surface in the Tuscany 

region, which in turn accounts for almost 40% of the total Italian production. In the last few 

years the number of enterprises has grown, as well as and the land used leading to a yearly 
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production of about 40 million of ornamental plants, and saplings. Plant nursery is demanding 

a high amount of soil and peat based substrates. The implementation of a system like 

HORTISED will show that it is possible to sustain the growth of the sector at the same time 

preventing soil depletion and massive use of imported peat based substrates.  

 

Policy implications. 

Italian, Spanish and EU legislation does not allow the use of (even remediated) dredged 

sediments from ports for agricultural purposes. Nevertheless a certain margin of possibility is 

linked to the potential use of the treated sediments as a "soil conditioner/improver". At the 

end of the project the results of chemical analyses on contaminants have been thoroughly 

handled and elaborated, and so far they demonstrated the suitability of such remediated 

sediments to produce healthy food crops. A stronger and more adequate information 

campaign will be addressed to target policy makers and stakeholders in order to open the 

debate about the possible utilization of remediated dredged sediments in agriculture. At this 

regard, port authorities could be the most interested promoters of the application of this 

innovation, since the cost of management of dredged sediments is economically relevant. On 

the other hand, it is clear that, apart from specific cases, the adoption of innovations related to 

circular economies are often limited by preconceptions, hence it is important to emphasize the 

involvement of European, National and Regional authorities in order to work in a midterm 

perspective on new legal issues and operational policies with the aim of including treated 

dredged sediments as commercial products for agriculture. Since HORTISED implementation 

results are transferable and reproducible, the impact of the project will be increased if 

policymakers and stakeholders apply the proposed practices at a wider scale.  

 

7. Key Project-level Indicators 
The KPIs for Hortised project were updated during the last three months, so values 

reported are justified and consistent with the environmental, economic and social benefits 

reported in the preceding section. 

For Project area (indicator 1.5) the area for landfarming treatment was considered as the 

initial value (100 m
2
) then  as end value the area occupied for the demonstrations was 

considered (1200 m
2
).  

Considering persons influenced by the project (indicator 1.6), at the beginning of the project 

none was influenced by the project products/activity, while at the end at least 20 humans were 

expected to be influenced ( for example beneficiaries involved in the project, nurseries, policy 

makers). 

Hortised is directly related to waste management (indicator 3.1), in particular dredged 

material (17 05 06 dredging spoil other than those mentioned in 17 05 05). Hortised sediment 

was dredged in Leghorn port, where 157,500 tn/year of sediment need to be dredged and put 

in disoposal (start value); at the end of the project a reduction of  around 80 tn considering 

that the landfarming site capacity is around 80 m
3
, for this reason the final value is 157,420 

tn/year. 

For indicator 4 (Resource efficiency), indicator 4.1.2 (Resource efficiency-intensity) and 4.4 

(Resource efficiency-circular economy) were selected. For indicator 4.1.2 m
3
 was the unit 

selected; taking in account again the landfarming site a total of 80 m
3
 of decontaminated 

sediment (marketable product) could be produced, this amount was divided for the total 

project duration (30 months) to obtain a final value of 32 m
3
/year; for the same indicator 

energy consumption to obtain 1 unit of marketable product was calculated: the total energy 

consumption was 1706 kwh/m
3
, on the basis of this value was obtained the annual energy 

consumption at the end of the project (682.4 kwh/m
3
). For indicator 4.4 at the beginning of 
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the project the mass of input recycled or reused waste per unit produced was 0, while at the 

end was considered 1tn/tn of unit produced and a total of 3 entities where green circular 

economy practices were implemented from the beginning to the end of the project. 

Hortised impact on climate change mitigation was evaluated through greenhouse gas 

emissions. The CO2 produced (indicator 8.1.1) during the whole process to obtain an unit of 

marketable product in an important tool to evaluate the environmental impacts of the process. 

Data on kg/CO2 emission for unit of food crops production are reported in the previous 

paragraphs and in the LCAs attached to the Final Report. The data put in the KPIs database 

refer to the production of sediment based substrates for agriculture activities: 10000 and 8000 

kg CO2/unit produced, at the beginning and at the end respectively. 

Information and awareness raising to the general public was spread through the project 

website (indicator 11.1) and by means of the different dissemination tools (indicator 11.2). 

The project website is an important point of reference for the partners as well as for current 

and potential stakeholders, during the project the awareness raised reaching around 9600 

individuals. Other tools for reaching/raising awareness of the general public were 

implemented through Hortised dissemination activity and detailed information on this is given 

in the previous paragraphs For this indicator, values were estimated on the basis of the 

number of participants to the different dissemination events or different media used for 

project dissemination. 

Capacity building, in particular networking (indicator 12.1) was established; at the beginning 

of the project only two students (in higher education) were aware of project demonstrations 

while at the end through seminars, workshops and conferences the number of students 

increased (40); at the end of the project also professionals number (20) and laymen (100) 

increased by means of seminars, workshops and fairs. 

Dealing with job (indicator 13), the system does not allow to add more than 1 dataset. But 

there are in total 4 different combinations of jobs, which differ by "age of the group" and 

"level of education". In fact there are four different sets of values for "at the beginning", "at 

the end" and "beyond 3 years" stage that the system is not capable to represent. As a 

consequence, the values have been calculated as average of these values which are shown in 

the only available row: 1.30 FTE at the beginning and 5.40 FTE at the end. 

Hortised contribution to Economic growth was evaluated (indicator 14): running 

cost/operating costs during the project (indicator 14.1) were the total costs as reported in the 

proposal (1,241,900 euro), while the Capital expenditure expected in case of 

continuation/replication/transfer after the project period (indicator 14.2.1) was estimated as 

the cost of the after-LIFE foreseen activities (6000 euro). Replication (indicator 14.4) of 

Hortised project has been assessed also with the approval of a new Life project (SUBSED – 

LIFE17 ENV/IT/000347) where the Hortised sediment-based substrates will be tested in 

cultivation and propagation of a large number of food/non food species. 

 

8. Comments on the financial report 
No particular problems or difficulties emerged in the development of the project. All 

beneficiaries had the technical equipment, the infrastructures and the know-how to move 

forward on the foreseen project actions.  

The following list details the financial issues and changes related to all the project 

beneficiaries and to each specific project beneficiary: 

 All the project beneficiaries: 

 Personnel cost: The personnel involvement, cost and person days of all the project 

beneficiaries were higher than expected due to: 
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o the number of samples produced and analysed along the whole project (about 

250 instead of about 100) and number of analysis (about 10 analysis more than 

planned for each sample), have been greatly higher than that foreseen in the 

proposal and needed a dedicate person for all the project period (about 300 

days more). The increase of samples number and analysis was suggested also 

by monitor and decided during all the progress meetings. 

o the nursery sector is traditionally extremely labor intensive strongly depending 

on workers’ skills and experience: Zelari and CALIPLANT were mainly 

involved in the implementation actions allocating an high resource of 

personnel in order to have the involvement of different necessary experiences 

for demonstrating the project objectives.  

o the cost/hour of some beneficiary personnels was a little higher than that 

planned in the proposal, due to the variation in the cost from the time of 

proposal up to the reporting date of the Final Report 

o the activities of the project have been carried out in 30 months, instead of the 

24 foreseen in the proposal. 

 DISPAA: 

 Split payment VAT: The stability law 2015 (L. n. 190/2014) established that since 

January the 1st 2015 invoices to Public Administrations should be paid through split 

payment modality. Private suppliers who deal with Public Administrations should 

issue electronic invoice. The Public Administrations should directly pay to the 

supplier the amount of the service and, only afterwards, should pay the VAT to the 

treasury within the 16th day of the month following the one when the service was 

received, through F24 form (code 620E). The University of Florence has to pay VAT 

to the treasury by a unique form F24 for all the University Structures (i.e. 

Departments, Offices…) the month following the one when the invoices were paid to 

suppliers. In the monthly VAT registers it would be possible to identify the details 

related to each paid invoice. 

 Personnel role: In DISPAA budget 13781.88 euro have been moved from external 

assistance to personnel, for additional staff to extend the contract of the Project 

Manager from 30-09-2017 to 31-03-2018, due to 6 months project extension; DISPAA 

spent 9,918.71 euro for travel, so 1118.71 euro more than foreseen in the proposal 

because DISPAA staff, including a Ph.D. Student who collaborate to the project, 

participated to all the meeting and to the workshop organized in Spain and the Project 

Manager took part in the EU Green Week in Brussels. 

 Personnel role: The annual personnel costs of Professor Edgardo Giordani of DISPAA 

have remained the same from 2015 to 2018 as prescribed by Italian legislation; 

actually, Law 240/2010 has frozen contracts for Academic staff. Personnel costs have 

been calculated taking into consideration the annual cost certifications provided by 

central administrative office in charge of the salaries of UNIFI. For 2018 only the 

costs of the months included in the project (January, February and March) have been 

taken into account; specifically, those costs correspond to 3/12 of the certified costs 

for 2017 (please remember that  for 2018 the latest certified annual cost certification 

available is the one referred to 2017). Tax and social security charges for 2018 have 

been applied pro quota to the 3 months worked for the project in 2018. For research 

staff, UNIFI’s costs certifications report the following elements of the payslip: gross 

salary, additional salary, work salary increase, 13th Christmas bonus, contractual 

compensation on 13th, social charges and severance pay imposed by law. Those 

elements comply with the following national laws: D.P.C.M. (Decree of the Italian 

President of the government) 30.4.2010 (published on G.U.(Official Journal) n.173 of 
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27/07/2010, D.P.C.M. (Decree of the Italian President of the government)  15 

dicembre 2011, n. 232, Regolamento per la disciplina del trattamento economico dei 

professori e dei ricercatori universitari a norma dell'art. 8, commi 1 e 3 della legge 30 

dicembre 2010 n.240, which summarize and link the relevant elements included both 

in the payslip and in the cost certification of Edgardo Giordani. 

 ISECNR: 

 Personnel cost: As anticipated to the monitor during the last project meeting and as 

already explained in Mid Term and progress reports, about 28000€ have been moved 

from external assistance (16000€) and consumable (12000€) to additional personal 

(31000€). The increasing of amount of personnel costs is explained above at the 

chapter 8 start The use of additional personal reduced the needing of external 

assistance for analysis and for workshop organization. Instead, for the consumable, the 

use of some stored product and the search of more convenient product have reduced 

the total consumable cost. The little variation of daily cost of “graduated researcher 

soil expert” and “senior project manager - permanent researcher” has been due to the 

constant annual salary and different hours worked during the year 

 ZELARI: 

 Travel: Zelari did not justify any travel because it was not able to participate at the 

meeting in Spain and due to the fact that for the travel related to the participation of 

Italian progress and technical meeting, workshop and in field tests the Zelari 

personnels used a personal car of the participant, which could not possible justified in 

the project costs.  

 UMH: 

 Personnel cost: increasing of amount of personnel costs is explained above at the 

chapter 8 start 

 CALIPLANT: 

 Personnel cost: increasing of amount of personnel costs as explained above at the 

chapter 8 start 

 

8.1. Summary of Costs Incurred 
 

PROJECT COSTS INCURRED 

  Cost category Budget according to the 

grant agreement in € 

Costs incurred within 

the project in € 

% 

1.  Personnel 798,142 950,485.02 119.08 

2.  Travel and subsistence 40,600 28,770.66 70.86 

3.  External assistance 187,500 147,474.06 78.65 

4.  Durables goods: total non-

depreciated cost 

   

  - Infrastructure sub-tot.    

  - Equipment sub-tot.    

  - Prototype sub-tot.    

5.  Consumables 127,658 119,790.95 93.83 

6.  Other costs 9,000 10,465.82 116.28 

7.  Overheads 79,000 87,987.00 111.37 

  TOTAL 1,241,900 1,344,973.51 108.29 
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8.2. Accounting system 
 

Each beneficiary has a specific payment responsible 

• DISPAA: Edgardo Giordani selects the project cost formally approved by department 

director or DISPAA council 

• ISECNR: Grazia Masciandaro selects the project cost formally approved by department 

director 

• ZELARI: Luca Zelari as manager selects and decides  

• UMH: Pablo Melgarejo selects the project cost formally approved by department director 

• CALIPLANT: Sergio Navarrete Martinez selects and decides in accordance with Legal 

Representative. 

All beneficiaries have defined the following internal specific code (codice commessa) which 

identify the project and all costs and income related to the project: 

 DISPAA: B12I15002050006 

 ISECNR: B52I15004210007  

 ZELARI: HORTISED 

 UMH: 2015-54CG0049IE 

 CALIPLANT: HORTISED 

All beneficiaries respected the procedure of the best value for money for selecting all the 

project costs. All the beneficiaries approved only the costs: 

 directly linked to, and necessary for, carrying out the HORTISED project;  

 reasonable, justified and comply with the principles of sound financial management, in 

particular in terms of economy and efficiency;  

 compliant with applicable tax and social legislation;  

 actually incurred during the lifetime of the project, as defined in the grant agreement, and 

which could be identifiable and verifiable  

 

All the beneficiaries completed in the electronic way all the project financial documents 

before printing them for the original signatures. 

All the beneficiaries charged to the project only invoices contain a clear reference to the 

HORTISED project. 

 

8.3.  Partnership arrangements 
 

DISPAA, as coordinating beneficiary, carried out that all the appropriate HORTISED 

payments were made to the other beneficiaries without unjustified delay in accordance with 

the agreements concluded with the associated beneficiaries in the Partnership Agreement. 

All the beneficiaries entered directly the information in the financial tables of the HORTISED 

project. 

 

8.4. Certificate on the financial statement 
 

DISPAA started the public procedure for the call for tenders  related to the selection of the 

external project auditor. The procedure wasn’t completed because not due according to the 

Letter Amendment N°1 to Grant Agreement.  

 

8.5.  Estimation of person-days used per action 
 

The following table presents the allocation of the incurred project costs per person-days from 

the start of the project 01/10/2015 until the end of the project 31/03/2018. 
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Action type  Budgeted person-days Estimated % of 

person-days spent  

 

Action A: Preparatory actions  103.11 104.15 

Action B: Implementation actions 2,074.12 114.08 

Action C: Monitoring of the impact of the 

project action  
1,417.22 128.60 

Action D: Public 

awareness/communication and 

dissemination of results 

243.21 114.18 

Action E: Project management 367.13 122.78 

TOTAL 4,204.79 119.08 

 

The increasing of amount of personnel costs is explained above at the beginning of chapter 8. 

 

The following table presents the allocation of the incurred project costs per Action from the 

start of the project 01/10/2015 until the project end 31/03/2018. 

 

Action 

no. 

Short name of action Cost according to 

the grant 

agreement in € 

Cost actually 

incurred within the 

project in € 

A.1 

Review of the EU and national 

regulations on the use of 

sediments in agriculture and of 

the analytical protocols for 

substrates and fruits 

23,856 24,846.02 

B.1 
Analysis and characterization 

of remediated sediments 
166,045 169,424.13 

B.2 Sediment treatment 88,903 96,420.54 

B.3 

Demonstration of the use of 

decontaminated sediments as a 

substrate for growing 

pomegranate and strawberry 

and for fruit production 

132,770 146,464.01 

B.4 

Demonstration of the use of 

remediated sediments as 

substrate for the nursery 

production of pomegranate 

saplings 

109,880 115,351.10 

B.5 
Chemical quality and sensorial 

analysis of fruits 
14,860 16,952.28 

C.1 
Monitoring and validation of 

treated sediments 
63,785 72,027.51 

C.2 

Monitoring and validation of 

the use of remediated 

sediments for plant nursing 

155,138 159,507.46 
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C.3 

Monitoring and validation of 

the use of remediated 

sediments for nursery 

horticultural production 

109,820 121,228.52 

C.4 

Assessment of technical and 

economic impact - guidelines 

for the use of remediated 

sediments in horticulture 

53,913 59,332.11 

D.1 Project website 6,525 6,723.21 

D.2 LIFE+ information boards 4,025 4,127.06 

D.3 Layman's report 6,100 6,964.98 

D.4 Diffusion material preparation 20,000 22,836.32 

D.5 Press and media releases 1,525 1,741.24 

D.6 Networking 9,130 10,424.63 

D.7 HORTISED manual 12,000 13,701.60 

D.8 

Demostartion workshops, 

seminars, conferences and 

other events 

22,404 25,580.88 

D.9 
Dissemination to Institutions 

and policy makers 
9,130 10,424.63 

D.10 
International fairs and other 

events 
39,367 44,949.24 

D.11 
Digital supports for 

international diffusion 
28,821 32,907.81 

E.1 Project management 59,903 70,495.11 

E.2 Monitoring 20,000 24,556.12 

E.3 Audit 5,000 - 

Over-

heads 
 79,000 87,987.00 

 
TOTAL 1,241,900 1,344,973.51 
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9. Annexes list 
 

 Table of Key Project Indicators 

 ANNEX 1: Deliverable related to Action B.5 – Report on fruit quality analysis 

 ANNEX 2: Deliverable related to Action C.2 – Monitoring report on plant nursing 

 ANNEX 3: Deliverable related to Action C.3 – Monitoring report on nursery 

horticultural production 

 ANNEX 4: Deliverable related to Action C.4 – Guidelines for the use of remediated 

sediments in horticulture 

 ANNEX 5: Deliverable related to Action D.3 – Layman’s report 

 ANNEX 6: Deliverable related to Action D.4 – Project diffusion material 

 ANNEX 7: Deliverable related to Action D.7 – HORTISED manual 

 ANNEX 8: Deliverable Action D.11 - Project video 

 Answers to EC recommendations  

 HORTISED After-LIFE communication plan 

 LCA reports 

 "Standard Payment Request" - duly signed original 

 "Consolidated Cost Statement for the Project" - signed original 

 "Financial Statement of the Individual Beneficiary" completed for each project 

beneficiary, signed, originals 

 Copies of the timesheets, payslips, contracts and tables of salary calculation for: 

Edgardo Giordani (DISPAA), Sergio Navarrete Martinez (Caliplant), Cristina Macci 

(ISECNR), Francisco Perez Sarmiento (UMH), Stefano Polidori (Zelari) 

 The three highest invoices for the following cost categories: consumables, external 

assistance, other costs. 

 

 


