Highlights

» Phytoremediated marine were used as peat-free growing media for growing red robin photinia
plants

» Plants grown on sediments were compared with those grown on common peat-based growing
media

» Environmental impact related to the use of sediments- common peat-based growing were
compared by LCA

» Plants grown on fertilized sediments were comparable to those grown on peat-based growing
media

» The LCA showed a lower C footprint of plants grown on sediment- than peat-based growing

media
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Abstract

Phytoremediated marine sediments were used as peat-free growing media for the red robin photinia
(Photinia x fraseri L.). Plants were grown on growing media containing sediment only (S),
sediment mixed with composted pruning residues (S+PR), sediment fertilized with controlled
release fertilizers (S+F) and traditional peat-based growing media, considered as control treatment
(C). Plant elongation, plant dry weight, leaf chlorophyll, concentration of malondialdehyde (MDA),
macronutrients and heavy metals were determined at the end of one growing season. The
environmental impact related to the use of phytoremediated sediment-based as compared to peat-
based growing media was evaluated by the Life Cycle Analysis (LCA). The sediment-based
growing media presented significantly higher bulk density, pH and electrical conductivity values,
lower C and N contents, and significantly higher total and available P. The red robin photinia grown
on S+F growing media showed morphological and chemical parameters similar to those of control
plants (C), whereas plants grown on S and S+PR showed lower growth. Leaf concentration of
nutrients and heavy metals varied depending on the considered element and growing media, but
were all within the common values for ornamental plants, whereas the highest MDA concentrations
were found in leaves grown on peat-based growing media. The LCA indicated the use of sediments
as growing media could reduce the C footprint of ornamental plant production and the relative
contribute of growing media to the environmental impact per produced plant. We concluded that
sediments phytoremediation and use in plant nursery is a practical alternative re-use option for

dredged sediments.

Keywords: Dredged sediments; Phytoremediation; Ornamental Plant; Peat; LCA; Sustainable plant

production
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Introduction

High grade ornamental plant production in containers requires growing media that generally contain
peat and palm fiber and coir pith, mixed with pumice or perlite to improve porosity and stability,
and fertilized to reach adequate levels of nutrients. It was estimated that in the European Union
(EU) about 40 million m3 of growing media are produced every year (Altmann et al., 2008), and
peat is currently still the prime raw material for professional growing media (Schmilewski 2009;
Ceglie et al., 2015). Palm coir fiber and pith are by-products of the coconut processing that are
increasingly used as ingredients of growing media thank to its suitable pH value (between 5 and 7),
good physical stability and water retention properties, and is widely avaialble on the market. In
recent years increasing conflicts of peat extraction and use with EU environmental Directives such
as Environmental Impact Assessment Directive (92/43/EC), Habitats Directive (Natura 2000), Birds
Directive (Directive 2009/147/EC), are emerging. This urge the plant nursery sector to search for
alternative peat-free growing media and soil improvers. Also pumice and perlite, other key
ingredient of peat-based growing media, are non-renewable resource and high impact materials,
respectively, and their use must be progressively reduced in the future. Palm coir fiber- and pith-
based growing media also have high environmental impact related to high initial salinity and
transportation, as it is produced mainly along the South-East India and Sri-Lanka coasts, and
requires long shipment distances for EU producers.

Regardless of the large research efforts to reduce peat in growing media (e.g. Abad et al., 2001;
Garcia Gomez et al., 2002), by replacing them with various plant residues and organic wastes
(Garcia Gomez et al., 2002; Hernandez Apaolaza et al., 2005), the materials tested so far have
shown limited potentials mainly due to variability of the original materials, adverse physico-
chemical properties and sanitary problems, particularly in the use of composted biosolids (Abad et

al., 2001; De Lucia et al., 2013).
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Sediments from the coastal, riverine and lacustrine environments of developed Countries are
regularly dredged to guarantee the free navigation and docking activities, to prevent flooding
events, and control water contamination caused by the release of pollutant accumulated into bottom
sediments. Management of dredged sediments is a major environmental issue in worldwide, as they
are generally considered as waste materials, although the major international Conventions (e.g.
Barcelona Convention, 1995) have suggested to reuse the dredged sediments to the maximum
extent. The amount of dredged sediments in Western Europe is in the order of 250 million tonnes
per year, 200 million tonnes of sea origin and 50 million tonnes from inland water bodies. In
Europe, currently none of the EU environmental Directives deal specifically with dredged material,
but three main Directives have a direct or indirect impact on sediment management (Figure 1): the
Water Framework Directive (2000/60/EC), the Waste Framework Directive (75/442/EEC,
91/156/EEC), and the Habitat Directive (92/43/EEC). The recent changes in the EU and national
legislation on sediment management, have progressively supported the re-use of unpolluted or
remediation and re-use of dredged sediments. In fact, Europe must face large-scale remediation of
sediments in many river basins impacted by historical contamination, and there is growing concern
to fulfill the European Water Framework Directive (SedNet, 2003).

Ornamental plant production is among the most remunerative agricultural sectors, with an estimate
annual gross production in the EU of ca. 20 millions of Euros, and a slightly increasing demand in
the last 20 years (European Commission, 2015). Most ornamental plants are produced in containers,
and demand for growing media will also likely increase in the future. Therefore, the use of
alternative peat-free growing media, constituted by locally available low impact materials, is an
interesting option to prevent limitations and losses of value for the production of ornamental plants.
In a previous study, we showed that phytoremediation could be a technique for reclaiming dredged
marine sediments and allow them for a safe use as growing media for several ornamental plants
(Mattei et al., 2017). We hypothesized that phytoremediated sediments could be optimized to allow

4
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the production of ornamental plants of comparable grade as plants grown on traditional peat-based
growing media, and reduce the environmental impact of plant nursery production. We tested our
hypothesis growing ‘Red Robin’ photinia plants (Photinia x Fraseri), a plant of prime interest for
the Italian ornamental plant market, on either phytoremediated sediments or traditional peat-based
growing media. The environmental impact of the photinia production on sediment- or peat-based
growing media was evaluated by the Life Cycle Analysis (LCA). The LCA is a widely accepted
procedure for assessing the impact of productive process involving various activities, and is
considered a key decision support tool, increasingly used for assessing the environmental
performances of products throughout their whole life cycle, identifying differences among different
systems in terms of resource consumption and environmental impacts (Cellura et al., 2012). Recent
applications of the LCA to the plant nursery sector has allowed to assess the relatively high impact
of peat-based growing media on the production process of ornamental plants (Lazzerini et al.,

2016).

Materials and methods

2.1. Sediment properties and experimental set up

The used dredged sediments were phytoremediated in a confined facility of the port of Livorno
(Central Italy, 43 3302500 N, 10 1703900 E), as described by Masciandaro et al. (2014). The
phytoremediated sediments presented relatively low residual concentrations of heavy metals and
total petroleum hydrocarbons (Table 1).

In March 2012, 100 kg of remediated sediments were transported to the Center for Experimental
Plants Nursery (Ce.Spe.Vi.) in Pistoia (Tuscany, Central Italy), manually homogenized, and used
for growing one-year-old vegetatively propagated plants of the evergreen shrub red robin photinia
(Photinia x fraseri). Plantlets were transplanted into 2-L pots containing remediated sediment only
(S), remediated sediment and composted pruning residues (S+PR) mixed at 1:1 v:v, remediated

5
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sediment added with a controlled release fertilizer (S+F) (Osmocote, Everris) at rate of 4.5 g per
plant (corresponding to 0.7 g of N), or peat and pumice mixture mixed at 1:1 fertilized with
Osmocote at the same rate as above, representing the control treatment (C). Plants were manually
watered and nursery managed for the whole growth period. On September 2012, the plants were
transplanted into 2l pots, 8 replicates for each type of substrate. Therefore, the experimental set-up
shared a total of 32 plants, arranged in a completely randomized design, and was The experiment
was carried out in the Center for Experimental Nursery (CeSpeVi), Pistoia (Tuscany). From
September until the end of October 2012, the plants grew in plain-air, irrigated twice per day for 20
minutes by a sprinkler irrigation system. At the end of October 2012, all plants were transferred into

not-heated glass greenhouse, where they were manually watered until March 2013.

2.2. Sediments physico-chemical properties

Sediment texture of 39% sand, 45% silt, and 16% clay, total organic C and N in sediments were
determined by dry combustion using a NA 1500 CHNS Analyzer (Carlo Erba, Milan, Italy).
Inorganic C (IC) was determined as carbonate to Santi et al. (2006). The sediment pH value was
measured in 1:2.5 (w:v) aqueous suspensions by pHmeter (GLP 22 CRISON, Spain), after 30 min
shacking followed by 5 min settling, and the electrical conductivity (EC) was measured by a

conductivity meter (CONDA400, Eutech Instruments, USA) on the same extracts.

2.3 Measurement of plant growth and stress, chlorophyll content and element concentration

Plant growth parameters were determined at the beginning and at the end of the growth period.
Plant biomass was determined at the end of the experiment by the difference between the plants
fresh weight and weight of plants after drying at 60°C. Chlorophyll A and B concentration was
quantified analyzing 2 leaves from each plant per substrate type according to (Jeffrey e Humphrey,
1975). Leaves were manually grinded in a mortar in the presence of 10 ml of 90% acetone, and the

6
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extract was collected in polypropilene tubes and stored in the fridge for 24 h. Afterward, the
extracts were centrifuged for 5 min a 4000 x g and 1ml of supernatant was analyzed using a
spectrophotometer (Lambda 35 PerkinElmer) at 664 and 647 nm (Taiti et al., 2016). Absorbance at
and 750 nm was also measured to correct the values for eventual turbidity. Absorbance values were
used for quantification of chlorophyll A and B, respectively, according to (Jeffrey e Humphrey,
1975). Concentration of malondialdheyde (MDA) was determined by the reaction with 2-
thiobarbituric acid (TBA), and the concentration of the MDA-TBA was measured by
spectrophotometry at 532 nm (Pignattelli et al., 2012).

Concentration of Cd, Cr, Cu, Ni, Pb, Zn, Mg and Ca in plants were determined on 8 leaves for each
plant and type og growing media. Leaves were dried and milled, and 100 mg were transferred in 25
ml becker for mineralization with 65% HNO3; and 60% HCIO,4, and subjected to temperature
increase from 100 to 300°C. After mineralization, all extracts were diluted to 10 ml with deionized
water and elemental concentrations were quantified by atomic absorption spectrophotometry

(AAnalyst 200, PerkinElmer).

2.4 LCA analysis

The system boundary was defined by the carbon footprint emissions associated with the production
of photinia plants using a ‘cradle to farm-gate’ approach (Shine et al., 2005). The system included
emissions associated with the following processes: phytoremediation and transport of marine
sediments (1), production and transportation of plastic and peat yearly used (2), production and
application of fertilizers (3), production of crop protection chemicals (4), electricity and fuel used
for nursery operations such as fertilizer application, irrigation, plants transport within the nursery)
(5). The complete system diagram of an LCA analysis of sediment is reported in Figure 1. The LCA
was mainly focused on the impact of the materials used for the growing media. Impact associated to
the farm infrastructure (e.g. buildings, greenhouses, irrigation and fertigation systems) and to

7
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sediment dredging were not considered, because the plants were all grown in the same farm and the
sediment dredging was conducted independently from it subsequent use of as growing media. The
Global Warming Potential (GWP) expressed as kg of CO, equivalents (kg CO, eq.) was used as
impact category, defined as the cumulative radiative forcing effect between the present moment and
a selected time interval caused by a unit mass of gas emitted in the present time. The Kg CO; eq.
values were calculated per m* of growing media and per produced plant using the GaBi software
(PE-International, http://www.gabi-software.com/), supported by the Ecoinvent 3.3 database.

2.5. Data analysis

Results are presented as mean of eight independent replicates plants for each type of growing
media. Significance of differences between mean values of plant elongation and dry biomass of
growing media parameters were assessed by the analysis of variance (ANOVA) followed by the

Fischer PLSD test, with P < 0.05 as significance threshold value.

Results

The main physicochemical characteristics of the different growing media are reported in Table 1.
The bulk density was significantly lower in the peat-based growing media (C), whereas followed by
S+PR, S and S+F growing media (Table 1). The pH value of the peat-based growing media was
acidic whereas the sediment-based growing media had all similar alkaline pH value (Table 1). The
EC value was significantly higher in the sediment-based growing media than in the peat-based
growing media, with the highest value found for the S growing media (Table 1). Total and organic
C contents were significantly higher in the peat-based than in sediment-based growing media,
whereas the total N content was significantly higher in the C and S+F than in the S and S+PR
growing media (Table 1). Total and available P were was significantly higher in the S+F, followed
by the S and S+PR growing media, whereas the lowest total and available P concentrations were

observed in the C growing media (Table 1).



201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

3.2 Plant growth, leaf chlorophyll content, and plant stress indication.

Plant elongation at the end of the growth period showed similar trends for all types of growing
media, with similar values for S+F and C treatments and significantly lower values for S and S+PR
growing media (Figure 1). Biomass was significantly higher for plants grown on C and S+F
growing media as compared to plants grown on S and S+PR growing media, either for roots and
shoots (Figure 1). The leaf dry weight showed no significant differences between plants regardless
of the growing media (Figure 1). Content of chlorophyll a was significantly higher in plants grown
on C and S+F growing media, content of chlorophyll b was higher in plants grown on C and S
growing media (Figure 1). As a result, total chlorophyll content was significantly higher in plants
grown on C and S+F growing media (Figure 1). Malondialdheyde (MDA) concentration was
significantly higher values in leaves of plants grown on C, followed by plants grown on S and
S+PR, whereas the significantly lower value was detected in leaves of plants grown on S+F

growing media (Figure 1).

3.3 Heavy metal and macronutrient concentrations in plant roots and leaves

Among heavy metals, Cu and Ni concentrations showed significantly higher concentrations in
leaves of plans grown on S+F, followed by plants grown on S+PR for Cu and grown on S+Prand S
for Ni (Figure 2). Significantly higher concentrations of Pb and Zn were found in leaves of plants
grown on peat-based growing media (C), followed by plants grown on S+Pr and S+F for both
elements (Figure 2). The lowest Pb and Zn concentrations were detected in leaves of plants grown
on the S+Pr growing media (Figure 2). Calcium and Mg concentrations showed the following

ranking orders: C > S+F > S+PR = S for Ca, and S+PR > S = C > S+F for Mg (Figure 2).

3.4 LCA analysis
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The LCA results showed a positive environmental effect of the use sediment in growing media, as it
resulted in values of 12.5 kg CO, eq per m* of phytoremediated sediment and 70.0 kg CO, eq per
m? of peat. Calculation of the relative impact of individual plants grown on sediment-based growing
media expressed as % of the GWP impact of the plants produced on peat-based growing media (the
standard practice), showed that the use of all sediment-based growing media reduced the C footprint
(Table 2). In particular, a reduction of C footprint of 24% was obtained using the S+F, of 26% using
the S and of 10% using the S+PR growing media, as compared to peat-based growing media. The
differences between the various sediment-based growing media were due to the fertilization for the
S+F and the use of composted pruning residues for the S+PR growing media (Table 2). The LCA
also showed that the growing plants on reclaimed sediment also reduced the incidence of the
growing media on the overall GWP per produced plant from 22% for peat-based growing media to

9%, 4% and 8% for the S, S+PR and S+F growing media (Table 2).

Discussion

The results of our work showed that marine sediments, reclaimed by phytoremediation could be
used for growing ornamental plants. The sediment-based growing media presented pH and EC
values and bulk density out of the typical range for commercially available growing media (Abad et
al., 2001), except for the bulk density and the EC value of the S+PR growing media, due to the
incorporation of pruning residues into sediments. Although the growing media physico-chemical
parameters are generally considered fundamental for optimal growing media (Schmilewski, 2009),
the red-robin photinia plants grew on all sediment-based growing media. However, it was also
observed that fertilization was the key factor for obtain plants of comparable size and form
comparable to those grown on the peat-based growing media (Stratton et al., 2001). Fertilization is
particularly important for plants grown in containers because of the limited amount of substrate
available for the roots, which can cause plant deficiency (Huett, 1997; Abad et al., 2001). The lower
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growth of plants observed on S+PR growing media was also likely due to the lower nutrient content
of this growing media, particularly P, as compared to the other sediment-based growing media
(Table 1). In fact, the pruning residues, mainly consisting of lingo-cellulosic moiety, did not
contribute to the plant mineral nutrition and led to stunted growth (Figure 3). These results are in
agreement with pervious finding by Benito et al. (2005) who reported good growth of various
ornamental plants on composted pruning residues only when they were mixed with other fertile
ingredients in growing media. Possibly, a combination of pruning residues and fertilization may
lead to the constitution of suitable growing media.

Overall, these results showed that a standard fertilization with a slow-release NPK fertilizer was
sufficient to improve the plant growth on the phytoremediated sediment to comparable levels as the
peat-based growing media. This was indicated by the similar chlorophyll content in leaves of
sediment- and peat-based growing media. Chlorophyll a and b are the main photosynthetic
pigments, providing the chemical energy responsible for the biomass production (Filella et al.,
1995), and chlorophyll content is generally reduced under nutrient deficiency and plant stress
(Merzlyak et al., 1999; Moran et al., 2000). Chlorophyll content is also responsible for the plant
chroma, which is an important parameter for grading the ornamental plants. Improvement growth
and aspects of ornamental plants in relation to N availability have been reported both for (Mills and
Jones, 1996; Hernandez Apaolaza et al., 2005).

Leaf concentrations of Cu, Ni, Pb and Zn were relatively low and comparable with those measured
in 1 year old leaves of red robin photinia grown on contaminated a soil (Giorgioni and Quitadamo,
2013). The undetectable Cd and Cr concentrations in leaves of all plants could be explained by the
low Cd and Cr concentrations in the peat-based growing media and by the alkaline pH value of the
sediment-based growing media that could have reduced their phytoavailability by precipitation with
carbonates of sediments (Renella et al., 2004). indicated that were not taken up or not translocated
to the aerial part of plants grown on both sediments and peat.
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The significantly higher MDA concentration in leaves of photinia plants grown on the peat-based as
compared to sediment-based growing media was unexpected, as MDA concentration in plant
increase in response to oxidative stress, and generally indicates the onset of a plant stress phase
(Posmyk et al., 2005). The MDA is one of the end products of polyunsaturated fatty acids
peroxidation (Upadhyaya and Panda, 2004), induced by an imbalance between oxidative and
reductive reactions in favor of the oxidative processes, leading to the production of oxygen radical
species, such as superoxide anion (O%), hydrogen peroxide (H,0-) and the hydroxyl- radical (OH)
(Sies, 1991). Increased MDA content in plants has been observed under stress induced by light,
temperature, drought, hypoxia and exposure to heavy metals (Mishra and Singhal, 1992; Blokhina
et al., 2003; de Carvalho, 2008). Bennicelli et al. (1998), studied that the time relationship of TBA-
MDA and the superoxide dismutase (SOD) foliar concentration in function of substrate aeration,
and reported that plants grown on oxygen deficient growing media produced higher SOD activity
and had a lower TBA-MDA concentrations, whereas plants on more aerated growing media had a
lower SOD and higher MDA concentrations. It can not be excluded that plants grown on sediment-
based growing media adapted to hypoxic conditions by inactivation of active forms of oxygen
(Vergara et al., 2012), therefore reducing the peroxidation products. However, it has been reported
that the increase of MDA content may be specifically related to oxidative stress (Bennicelli et al.,
1998). Non specific reactions of TBA with other non-lipid metabolites (e.g. cellular carbohydrates)
or fatty peroxide-derived decomposition products present in plants grown on peat-based growing
media can not be excluded (Janero, 1990; Valenzuela, 1991). Phenylpropanoid-type pigments can
also contribute to the overestimation of the MDA content in leaves (Stafford, 1994).

The LCA showed that the sediment re-cycle as ingredient of growing media for plant nursery can
also improve the C footprint of plant production as compared to the use of the traditional peat-based
growing media. The reduction of the C footprint related to the use of sediments in growing media
was similar between the S and S+F, with the only difference due to the use of the controlled release
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fertilizer. Differently, plants grown on S+PR growing media had a less positive result (90%
compared the control plants), due to the environmental impact associated to the pruning residue
composting process. The LCA also confirmed that the growing media contribute less to the GWP of
nursery plant nursery production which are predominated by the cultivation practice (Lazzerini et
al., 2016), but the use of sediment-based growing media can further reduce its relative contribution
(Table 2). Overall, by considering the results of the LCA and the volumes of growing media used in
the EU plant nursery districts, the sediment re-use in plant nursery is an option may significantly
alleviate the problems of sediment inland management and disposal (Bert et al., 2009). The benefit
for the dredging industrial sector may be even larger by reducing that the sediment re-use in the
plant nursery further reduce the high environmental impact associated to the sediment storage in
confined facilities (Puccini et al., 2013; Bates et al., 2015).

In conclusion, our results demonstrated that phytoremediated marine sediments can be used for
growing high grade ornamental plants in container. Standard fertilization is sufficient to produce
plants with a comparable plant grade as those grown on traditional peat-based growing media,
whereas the mixing of sediments with composted pruning residues improved the bulk density and
EC value of the growing media but resulted in lower plant growth and needs further improvement.
The re-use of growing media based on phytoremediated sediments reduced the C footprint of plant
production offering practical management alternatives to both plant nursery and dredging

industries), particularly by setting short supply chains of sediment dredging, remediation and use.
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Abstract

Phytoremediated marine sediments were used as peat-free growing media for the red robin photinia
(Photinia x fraseri L.). Plants were grown on growing media containing sediment only (S),
sediment mixed with composted pruning residues (S+PR), sediment fertilized with controlled
release fertilizers (S+F) and traditional peat-based growing media, considered as control treatment
(C). Plant elongation, plant dry weight, leaf chlorophyll, concentration of malondialdehyde (MDA),
macronutrients and heavy metals were determined at the end of one growing season. The
environmental impact related to the use of phytoremediated sediment-based as compared to peat-
based growing media was evaluated by the Life Cycle Analysis (LCA). The sediment-based
growing media presented significantly higher bulk density, pH and electrical conductivity values,
lower C and N contents, and significantly higher total and available P. The red robin photinia grown
on S+F growing media showed morphological and chemical parameters similar to those of control
plants (C), whereas plants grown on S and S+PR showed lower growth. Leaf concentration of
nutrients and heavy metals varied depending on the considered element and growing media, but
were all within the common values for ornamental plants, whereas the highest MDA concentrations
were found in leaves grown on peat-based growing media. The LCA indicated the use of sediments
as growing media could reduce the C footprint of ornamental plant production and the relative
contribute of growing media to the environmental impact per produced plant. We concluded that
sediments phytoremediation and use in plant nursery is a practical alternative re-use option for

dredged sediments.
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Figure 1. LCA system diagram of the considered materials and processes in for the experiment of

the Red Robin photinia production on sediment- and peat-based growing media.
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Figure 2. Red robin photinia pant elongation, biomass, leaf dry weight, chlorophyll content and
malondialdehyde concentration after growth on sediment- and peat-based growing media. Different
superscripts indicate significant differences (P < 0.05) among mean values for plant parameters

grown on different growing media.
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Figure 3. Concentration of heavy metals and macronutrients in the red robin photinia leaves at the

end of the plant growth period. Different superscripts indicate significant differences (P < 0.05)

among mean values for leaves of plants grown on different growing media.
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Table 1. Main physico-chemical parameters of the sediment- and peat-based growing media.

Different superscripts indicate significant differences (P < 0.05) among mean values (n = 8).

Growing media

Physico-chemical parameters S S+PR S+F C
Bulk density (kg m®) 1012+74° 684+59" 982+68° 238+26°
PH H20) 7.88+0.03° 7.69+0.04° 7.78+0.02°  4.55+0.08"
EC (mScm™) 1.08+0.09 0.87+0.12° 0.92+0.07°  0.38+0.06°
Total C (g kg™) 27.3£2.4° 40.8+4.9° 26.2+2.7° 893+24.9%
Organic C (g kg™) 17.3+2.3° 31.4+2.8" 16.1+1.3° 524.9+2.2°
Inorganic C (g kg™) 11.9+2.0° 13.4+1.8° 9.17+0.33° ND*
Total N (g kg™) 1.22+0.11° 1.53+0.31° 2.67+0.33®  2.50+0.24°
Total P (g kg™ 51.3+3.78° 33.6+2.5" 57.4+13.1°  7.96+1.30°
Available P (mg kg™) 2.43+0.15" 1.57+0.10° 3.22+0.27°  0.46+0.06"
Ca(g kg™ 27.3+3.1° 16.5+2.1° 22.9+1.83"  0.43+0.05°
Mg (g kg™ 16.2+1.5° 10.6+1.9° 17.0+2.09*  0.50+0.14°
Cd (mg kg™ 1.52+0.27*  0.72+0.10° 1.37+0.21° 0.49+0.09°
Cr (mg kg™ 59.3#5.5°  35.7+2.5° 61.6+3.5 34.1+17°
Cu (mg kg™ 82.145.6°  59.0+6.0° 82.7+4.1° 126.6+20°
Ni (mg kg™) 67.1+4.0°  40.6+4.05° 65.8+5.1° 2.24+0.79°
Pb (mg kg™ 65.142.9°  39.6+3.5° 64.8+4.5° 9.14+1.3°
Zn (mg kg™ 284.6+24*  256.9+50° 286.1+29 9.15+1.9°

*ND indicates values not determined.
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Table 2. GWP values expressed as CO; equivalent (CO; eq.) of red robin photinia plants produced
on sediment-based compared to the same plants produced on peat-based growing media, and GWP
values of the tested growing media. Values in the ‘Variation’ column indicate the percentage of
reduction of CO, eq. as compared to the plants grown on the different growing media. Values in the
‘Incidence’ indicate the relative contribution of growing media to the CO; eq. for the plants grown

on the different growing media.

GWP (Kg CO; eq.)

Growing Per plant Growing media Variation (%)  Incidence (%)
media

S 0.232 0.02 -25.7 9
S+PR 0.282 0.01 -9.6 4

S+F 0.236 0.02 -24.4 8

C 0.312 0.07 - 22




