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Abstract: Composting is considered a sustainable method to handle
and reprocess the organic fraction of Municipal Solid Waste (MSW).
It has been largely demonstrated that compost has positive effects on
agricultural soil fertility improving its physical, chemical and biologi-
cal properties. This work aims to compare the MSW compost and NPK
mineral fertilizer effects on both soil properties and crops including
qualitative and sensorial analysis parameter. As experimental spe-
cies, Cucumis melo L. subsp. melo var. cantalupensis was selected.
Vegetative growth of plants has been assisted until these were harvested
and then analysed to assess dimensions, quality and flavour. Additional
analyses about nutrient elements and heavy metals content were carried
out. Soil fertility was also estimated through chemical and biochemical
analysis, carried out before soil fertilization and at the end of the crop
cycle. Globally we observed that compost increased microbial activity
and organic matter content in the soil, as compared to mineral fertiliza-
tion. However, melon fruits produced with different soil fertilizations
exhibited comparable dimensions and quality. Lastly, analyses about
heavy metals content did not show any significant difference. In con-
clusion, the application of compost to agricultural land determines an
improvement of biological parameters that results in a more active soil
microbial community.
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Introduction

Due to increasing population pressure and the ever-increasing loads of
waste production, it has become difficult to cope with the challenge of
handling the enormous quantities of waste. Among the techniques used
for waste management, composting is considered to be a clean and sus-
tainable method to handle and reprocess at least the organic fraction of
Municipal Solid Waste (MSW) (Lim et al., 2016). Composting not only
increases the capacity of waste recycling, but also it improves the side
effect of waste disposal on environment giving a second life to waste,
allowing to reduce the usage of chemical fertilizers (Lim et al., 2016).
Moreover, it has been largely demonstrated that compost has positive
effects on agricultural soil fertility improving its physical, chemical
and biological properties (Watteau and Villemin, 2011)increasing soil
OM is very important. On the other hand, the eutrophication of surface
water caused by continuous use of phosphorus (P. Loss of soil fertility,
mainly due to the excessive use of mineral fertilizers and the reduced
intake of organic matter, is a widespread problem either in regions where
geographical characteristics make agriculture difficult or in areas where
intensive agriculture is practiced. Moreover, the use of compost as a
fertilizer is a technique increasingly appreciated in agricultural land for
food production, in the management of urban green areas as well as in
the restoration of degraded and polluted areas. In addition, encouraging
the use of MSW compost could both improve soil quality and reduce the
use of non-renewable sources and waste management proble.Moreover,
recent studies demonstrated that compost addition in soil could induce a
long-term improvement (up to 9 years) of soil fertility and water reten-
tion (Nautiyal et al., 2010)in some cases, metals and excess nutrients can
move through the soil profile into groundwater. Municipal solid waste
compost has also been reported to have high salt concentrations, which
can inhibit plant growth and negatively affect soil structure. A review
of relevant agricultural studies is presented as well as recommendations
for improving MSW compost quality. Its safe use in agriculture can be
ensured with source separation (or triage of MSW to be composted.
Because of that, the use of high quality compost is largely appreciated in
organic farming and in semi-arid regions, which tend to desertification
due to climate changes. In the last case, the scarce and irregular rain-
falls, along with high rates of evapotranspiration, lead to poor biomass
production and, therefore, to a limited input of plant residues in the soil
which must be yearly integrated in order to avoid soil erosion and reduc-
tion of soil fertility. In Italy, among the horticultural species of economic
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importance, Cucumis melo L. (netted melon) is one of the most wide-
spread. This species is a highly diversified eudicot diploid species (2n =
2x = 24) originated in Asia, including several varieties. In particular, the
varieties (vars.) cantalupensis (cantaloupe) and inodorus (honeydew)
belong to the subsp. melo, whereas the vars. momordica, conomon,
dudaim, and chito to the subsp. agrestis (Decker-Walters et al., 2002).
Moreover, the 68% of the total national production is produced in the
South of Italy since cantaloupes (Cucumis melo L. subsp. melo var. can-
talupensis), the most appreciated variety, are warm climate crops and are
cold and frost sensitive (Lim, 2012). Moreover, it has been largely used
as bioindicator of heavy metals in soils, which are a common problem
during MSW compost production (Othman and Asharuddin, 2013). In
this context, the aim of the present study was to evaluate the effects
of compost obtained from the organic fraction of MSW on both soil
properties and melon crops, in comparison with conventional mineral
fertilization NPK. A cantaloupe cultivar was used as a plant system.
Soil samples were analyzed before the fertilization and after the crop
cycle in order to search for any changes concerning the soil chemical
and biological parameters and the qualitative characteristics of the fruit
following the use of compost with respect to mineral fertilizer.

Materials and Methods

Site information and experimental setup

The field experiment was carried on soil previously used for agricultural
activity, located in southern of Italy, Calabria region, locality San Marco
Argentano (39°, 37" lat. N; 16°, 13 long. E; 99 m a.s.l.). The experi-
mental field, about 0.08 ha, was divided into two portions of 400 square
meters: one portion was fertilized with 11-22-16 NPK (NO; 3.5%; NH,*
7.5%; P,O5 22%; K,0 16%) fertilizer from YaraMila® at 500 kg ha'.
The other portion, supplementary divided into two plots, was manured
with compost obtained from the organic fraction of MSW (supplied by
Calabra Maceri e Servizi Ltd), and incorporated at the dose of 8 and
16 Mg ha' (Fig. 1). Doses of compost were decided considering data
present in literature, showing that doses within the range 10-30 Mg ha™'
better suit in agricultural fields (Cicatelli et al., 2014).

Soil sampling
Soil samples, from 10 cm deep layer, were collected before fertiliza-
tion (TO) and at the end of the crop cycle (T1). Sampling was carried
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Fig. 1. Schematic representation of the experimental work field.

out using the quarting method described in “The Official Methods of
Chemical Analysis of the Soil” (Ministero per le Politiche Agricole e
Forestali, 1999); soil samples were sieved (2.0 mm mesh) and stored at
4°C.

Soil chemical analysis

For pH determination, 10 g of soil was mixed with 25 ml of distilled
water, shaken for 2 h and then pH was measured using a laboratory pH
meter; a ratio of 1:2 was instead used for the determination of electri-
cal conductivity (EC) (Ministero per le Politiche Agricole e Forestali,
1999). Organic carbon (C) and organic matter (C x 1.724) were meas-
ured following the methods described by Springer and Klee (Springer
and Klee, 1954) respectively, whereas total nitrogen in the soil was
determined by Kjeldahl distillation method (Kjeldahl, 1883). Total
calcium carbonate content measurement was performed using the De
Astis calcimeter, while active carbonate content was estimated through
Druineau method (Drouineau, 1942). In addition, to estimate the Cation
Exchange Capacity (CEC) the Barium chloride—triethanolamine method
was employed (Ministero per le Politiche Agricole e Forestali, 1999).
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Finally, metals concentration in soil were determined through induc-
tively coupled plasma optical emission spectroscopy (ICP-OES).

Soil biochemical analysis

Soil biochemical analysis were carried out according to “The Official
Methods of Biochemical Analysis of the Soil” (Ministero per le Politiche
Agricole e Forestali 2004). Soil microbial biomass was determined by
fumigation-incubation method, whereas soil respiration was assessed by
titrimetric method, measuring the CO, evolved into the soil in a hermeti-
cally closed system during a 3-day incubation period (25°C, in darkness).
Fluorescein diacetate hydrolysis was measured using 3,6-diacetyl
fluorescein as substrate and measuring the absorbance (CECIL CE1010,
Cecil Instrumentation Services Ltd) of released fluorescein at 490 nm
(as described in Ministero per le Politiche Agricole e Forestali, 2004).
Acid and alkaline phosphatase activities were assayed by the hydrolysis
rate of p-nitrophenylphosphate (disodium salt) supplied as substrate and
then measuring the absorbance of released p-nitrophenol at 400 nm in a
buffered solution at pH 6.5 and 11.0, respectively.

Selected plant species

Seedlings of cantaloupe variety were transplanted in rows at the begin-
ning of March 2018 using an inter-row distance of 1.0 m, and a distance
among plants in the row of 0.40-0.60 m. Plant growth was assisted,
through irrigation as well as weeds and pests management, until fruit
production.

Fruit sampling, qualitative and chemical analysis

At the end of the crop cycle, when melon fruits were at the right degree of
commercial ripening, from each differentially fertilized parcel, 30 plants
were randomly selected and melon fruits were collected. The physical
quality parameters were then determined: weight (kg); longitudinal (sec-
tion from calix to apex) and equatorial caliber (maximum cross-section)
expressed in cm; peel thickness (mm); percentage between weight of
seeds and placental tissues; pulp yield (mesocarp or edible portion,
expressed as a percentage of fresh weight). Then, fruit shape index was
calculated according to the equation proposed by Artés et al. (1993):
fruit shape index = equatorial calibre/longitudinal calibre (Artés et al.,
1993). Furthermore, quality factors such as pH, titratable activity and
total soluble solids content in juice (°Brix), evaluated through refrac-
tometric analyses, have been estimated as previously described (Muto
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et al., 2020; Artés et al., 1993). The titratable activity was estimated by
titrating 1 ml of juice with 0.1 N NaOH, data were expressed as the per-
centage of citric acid. A representative sample of about 30 melons from
each experimental condition was analysed through inductively coupled
plasma-mass spectrometry (ICP-MS) to evaluate nutrients (nitrite,
nitrate, Na, Mg, K, Ca, P, Fe, Zn) and heavy metals concentrations (Cr,
Mn, Ni, Cu, B, Hg, Pb).

Sensorial analysis

Fruits was evaluated twice in two different sessions, June Sth and July
9th, by a trained group of 10 participants recruited from CibusLab asso-
ciation, Cosenza, Italy. The sensory evaluation area was equipped with
ten booths, air conditioned at 20 + 2°C and with 50 + 5% relative humid-
ity, and lit with a white light at 850 lux. The panelists were presented
with a single melon fruit for each sample belonging to the three soil
treatments, identified only by a randomly chosen 3-digit code. A quan-
titative—qualitative sensorial analysis was performed. Melon slices were
separately placed on plates and presented to the tasters, which individu-
ally evaluated flavour intensity, crunchiness, consistence, sweetness,
acidity, juiciness, bitterness, astringency and harmony. The assessors
were instructed to sniff the samples to score the aroma attributes, and
then taste (and swallow) the samples to score the overall taste/flavour
attributes and the mouthfeel attributes. There was a 45 seconds pause
after the end of the mouthfeel attributes and the assessors then scored the
after-effects which included both taste and mouthfeel effects. At each
sample and at each of the nine descriptors a score between 0 and 10 was
assigned. 0 denoted a low evaluation for the descriptor, whereas 10 a
high appreciation. Between samples, panelists cleansed their palate with
cracker and water. The software Smart Sensory box premium (Smart
Sensory Solutions s.r.l., Sassari, Italy) was used to acquire and process
the data. The sensorial analysis was carried out on fifty melons collected
from each soil parcel.

Element concentration in soil and fruits

For heavy metals concentration, soil granulometric fraction (2.0 sieved)
was selected from each soil sample and analysed according to Lindsay
and Norvell (1978). The nutrients and the heavy metal content were
analyzed in the edible part of the melon, on a representative sample of
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30 melons per treatment. Samples were trated as described in Cicatelli
et al. (2014) and then analysed through ICP-OES (Cicatelli et al., 2014).
Statistics

The experiments were carried out in a completely randomized design
with 3 replications. Data were first checked for normality through the
Kolmogorov-Smirnov test and then tested for homogeneity of vari-
ances with the Levene’s test. Data were then analysed through one way
ANOVA (P<0.05) as post hoc. Statistical analyses were performed using
the software Microsoft Excel XLStat®.

Results

Chemical analysis of soil and heavy metals content

Before soil fertilization (T0), soil pH was around 8, classifying itself as a
sub-alkaline soil. As a result of mineral fertilization, pH value decreased
by about 1 unit, settling around a neutral value. No significant changes
in soil pH were observed in soil amended with compost (Table 1). Both
total limestone content (calcium carbonate), active carbonate and total
N were not influenced by the treatments. Similarly, the organic C was
reduced in soil minerally fertilized, whereas in soil treated with the
highest amount of compost (16 Mg ha') a stimulation was observed.
Concerning the C/N ratio no significant differences were observed
among treatments (Table 1). Differences in electrical conductivity (EC)
were significant only among control and both amended soils. In particu-
lar, a = 1 fold increase in EC was observed in both treatments (Table 1).
On the contrary, as a result of both organic and mineral fertilization, no
significant differences were found in the soils CEC (Table 1). It is well
known that compost could contains traces of heavy metals. Therefore
their content was evaluated through ICP mass (Table 2). The obtained
results highlighted no significant differences among control and both
minerally fertilized and amended soils. Globally, the obtained results
pointed out that soils treated with organic amendments where character-
ized by an increase in organic C and electrical conductivity, while no
differences in heavy metals content were observed. We concluded that
the organic amendment improves the chemical proprieties of the soil.

Soil biochemical analysis

In order to assess the degree of microbiological activity of the soil,
various biochemical analyses were performed. Results pointed out that
whereas the microbial biomass was not influenced by the treatments, the
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Table 1. Chemical characteristics of the soil at the beginning of the experiment (TO)
and at the end of the crop cycle, after 94 days from seedlings transplant (T1).

TO T1
Pre fertil- Mineral Compost Compost
ization 8 Mg ha'! 16 Mg ha’!
807+  700x 798+
pH (H,0, 1:2.5) 00la  00lb  00la 780001 a
Total CaCO; (%
DW) <1.0 <1.0 <1.0 <1.0
Active CaCO; (% 0.049% 0076+ 0083 =
DW) 00la  002a  002a 0.070£0.01 a
Total N (% DW)  0.08+0.02 0.09%0.01 0.090.02 0.12 + 0.04
041+ 026+ 036=0.01
Organic C (% DW)  0.0la  005b ab 0.52£004¢
CN 5.47 3.25 4.50 5.67
, ., 029+ 034+ 054+
EC 25°C (dS m") DzE DasE 0o 0.610.10 b
CEC (cmol,, kg") 11.89 = 1041 = 10.07 = 11.69 + 085

3.33 0.75 1.04

Means =+ standard error. Different letters indicate significant differences (p < 0.05). n
=10.

Table 2. Soil total metal concentrations at the beginning of the experiment (T0) and
at the end of the crop cycle, after 94 days from seedlings transplant (T1).Means +
standard error.

T0 T1
Pre Mineral Compost Compost
fertilization 8 Mg/ha 16 Mg/ha

Cu (mg kg 720+252  837+£196  9.90+3.00 830 1.40
Zn (mg k) 28.60+13.27 39.23%1591 35701170 30.73 = 4.10
Mn (mg kg) 319009296 BTOTE 308005000 409.33 = 68.42
Fe (mg ke'!) 83933582  11804=2833 115023000 11944 + 2266
B (mg kg™!) 853+281 1693575 2740+12.00 21.60% 10.87
Cd (mg kg™ 0.17£0.12 <0.002 0.30£0.10 <0.002
Cr (mg kg™ 1223517 1882+251 22.63+11.94 1648+ 1.33
Hg (mg kg™ 075+0.07  086+0.17 087038 088025
Ni (mg k) 877355 11.15+410 1472+3.00  10.582.03
Pb (mg kg”) 327+166  864+185  68+10 729+ 1.67

Means =+ standard error.
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microbial respiration was significantly stimulated by both mineral fertil-
ization and amendments (Figs. 2a, b). In particular, the amount of CO,
(mg-g's.s. h'") produced by microbial respiration increased of almost
three times in fertilized soil (Fig. 2b). The FDA hydrolysis activity was
improved in compost-amended plots (Fig. 3a). The fluorescein emit-
ted values ranged from 56.10 (ug-g') of mineral plot to 144.38 (ug-g™)
of the compost 16 Mg ha™' fertilized plot. The analysis of phosphatase
activity, both acidic and alkaline (Figs. 3b, c), showed no significant
differences between mineral and compost fertilization.

250
200
o
O 150
o
-
100
50
0

Mineral Compost 8 Mg/ha  Compost 16 Mg/ha
(b)
0,007
0,006
- 0005
b3
. 0,004
o
o
£ 0,003
o
© 0,002
0
Mineral Compost 8 Mg/ha  Compost 16 Mg/ha

Fig. 2. (a) Microbic biomass and (b) respiration of soil before (T0) and after mineral
and compost fertilization (T1). The results represent the mean value (+ SD) of three
independent biological replicates. Different letters indicate significant differences
(p £0.05).
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Fig. 3. Biochemical analysis of soil before (T0) and after mineral and compost fer-
tilization (T1. (a) Fluorescein diacetate hydrolysis activity (b) acid and (c) alkaline
phosphatase activity. The results represent the mean value (+ SD) of three independ-
ent biological replicates. Different letters indicate significant differences (p < 0.05).
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Qualitative analysis of fruits

Data analysis carried out on melon productivity and quality underlined
that no differences in product yield were observed among treated plots.
Moreover, no significant differences were observed in fruit dimensions,
fresh weight, fruit shape and total fresh weight.

From the liquid extract obtained liquefying the mesocarp of each
fruit, total soluble solids content in juice (°Brix), pH and titratable
activity, were determined and no significant differences were found.
Excepted for nitrite content, which significantly increased in fruits of
plants grown in compost amended soil, the content in nutrient elements
as well in heavy metals was not affected by treatments (Tables 3 and 4).
Altogether, the obtained results clearly indicate that not differences in
quality were observed in fruits collected from both mineral an organic
amendment plots.

Sensorial analysis
Sensorial analysis of a first sampling of melons, carried out on June,
showed better results for fruits cultivated under mineral fertilization

Table 3. Nutritional elements in melon fruits (mg kg') measured after compost and
mineral fertilization.

Nitrite Nitrate Na Mg K Ca P
125+ 11.76 + 980.36 £ 302.97 + 1450.83 498.67 + 146.38 +
0.71 a 9.98 23456 7836 +348.49 27486  47.05
Compost 8 4.04+ 2956+ 1172.50 324.06 + 2043.75 787.75+ 162.05+
Mg ha'! 0.99 b 15.09 +£129.50 31.65 +415.64 385.52 34.94
Compost 437+ 3377+ 912.83+ 28522+ 1991.00 415.00+ 155.70 £
16 Mgha! 0.85b 15.29 187.19 57.66 +41571 279 12.43

Means + standard error. Different letters indicate significant differences (p < 0.05). n
=30.

Mineral

Table 4. Heavy metals content in melon fruits (mg kg') measured after compost and
mineral fertilization.
Cr Mn Fe Ni Cu Zn B Hg Pb

063+ 708 376 1902 387, 3014 620+ 199+

Mineral <3.1 + +

0.43 1138 3.50 15.00 234 070 047 150
Compost 8 <31 0.63+ 20.78 3.18+ 193+ 383+ 462+ 566+ 325=
Mg ha-1 . 027 +£896 197 0.70 194 354 456 2.88
Compost 16 <31 055+ 1449 407x 223+ 393+ 228+ 384+ 286
Mg ha-1 . 0.18 +£536 335 055 279 139 300 2.00

Means + standard error. Different letters indicate significant differences (p < 0.05). n
=30.
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(Fig. 4a). In term of harmony and flavor intensity, the fruits cultivated
under organic fertilization (8 and 16 Mg ha'! MSW compost) had sig-
nificantly lower score (p>0.05) compared to the fruits cultivated under
mineral fertilization. While crunchiness and consistence of the fruits
cultivated under organic fertilization with 16 Mg ha' MSW compost had
significantly high score (p>0.05). On the contrary, the sensorial analysis
carried on fruits collected on July did not point out any significant differ-
ence among fruits coming from the three differently fertilized soils with
the exception of the crunchiness and consistence of the fruits (Fig. 4b).

Discussion

In the present study, the effects of organic fertilization, using a quality
MSW compost, and the conventional NPK mineral fertilization on soil
and melon fruits quality have been compared. Many chemical and bio-
logical parameters of both soils (physical and biochemical properties)
and crop (productivity, quality and sensorial) have been investigated.

Soil chemical analysis

Among the parameters evaluated, mineral fertilization induced a pH
reduction in the soil, whereas soil compost amendment didn’t induce
any significant variation. Such reduction could be due to the chemi-
cal characteristic of the mineral fertilizer rich in ammonium and sul-
furic anhydride, which are known for their acidifying characteristics
(Wallace, 1994). On the contrary, parameters such as limestone (total
carbonates) and active calcium carbonate appear to be not affected by all
treatments. Based on results reported in scientific literature (Crecchio et
al., 2001), the significant increase in organic C, observed in soil treated
with the highest compost fertilization, suggests a potential increase of
organic matter in soil. The loss of organic matter in agricultural land,
caused by intensive agricultural practices, excessive tillage and mineral
fertilization is one of the main causes of soil fertility reduction (Crecchio
et al., 2001). At the same time, the documented adverse effects on the
environment and human health, the loss of efficacy by the most com-
monly commercialized synthetic pesticides, fungicides and insecticides,
due to an indiscriminate use, has increased the need to provide new
natural products as an alternative to hazardous chemicals (Commisso et
al., 2021). In this regard, reintegrating the share of organic matter in the
soil through fertilizers with a high organic C content, like compost, turns
out to be one of the most effective solutions to fertility loss problems.
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Fig. 4. Radar chart of the sensory analysis of (a) first sampling of melon fruits, car-
ried out on 5th June 2018, and (b) second sampling of melon fruits, carried out on
9th July 2018.
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The soluble salts present in the soil, whether derived from the soil itself
or from fertilizations, are essential for plant nutrition, but their concen-
tration must be contained within certain values. High concentrations
can induce nutritional imbalances, with plant toxicity effects, damage
to soil structure and, in some cases, changes in pH values. Although in
our experiment compost amended soils were characterized by a higher
EC, salts levels were maintained below the danger threshold for crops
(ARPAYV, 1990) and crop production and quality were not affected by
this parameter, which represents one of the most important mechanisms
by which the soil retains both macro- and micro-nutrients. Generally,
soil amendment with organic matter, such as compost, significantly
improve this chemical characteristic of the soil (Yiiksel and Kavdir,
2020) whereas in our experimental conditions, no significant differences
were found in the CEC at the end of crop cycle. Yiiksel and Kavdir
(2020) observed a two-fold increase in CEC parameters in soil amended
with 40 Mg of MSW compost (Yiiksel and Kavdir, 2020), while in
our experiments the highest doses of compost employed was 16 Mg.
Probably, the lack of CEC variation observed could be due to the lower
doses of compost employed, to an excessive compost dilution in soil
mainly due to the deep soil lavorations (40 cm) as well as to a rapid
mineralization of the organic matter.

Heavy metals analysis

Because of the high variability of its composition, one of the main prob-
lems related to the use of MSW compost is the high presence of heavy
metals and several techniques have been employed, where needed, to
reduce their content. Interestingly, the analyses of heavy metals content
in soil amended with both compost and chemical fertilization did not
show any significant increases of these chemicals. Similar results were
observed by Businelli et al. (2009), which found, during 10 years of
experimentation, that the concentration of metals in the soil, follow-
ing MSW compost fertilization, did not exceed the background con-
centrations, suggesting a potential loss of metals from the soil system
(Businelli et al., 2009).

Biochemical analysis

In order to assess the effects of MSW compost amendment and classical
mineral fertilization on soil microbiological activity, various biochemi-
cal analyses have been evaluated. The results obtained at the end of
the crop cycle highlighted, that in both organic and mineral amended
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soil microbial respiration weakly increased. Microbial biomass was
not significantly affected, but tends to increase with compost amend-
ment. The higher soil respiration values indicated a positive effect of
the compost amendment on the biological quality of the soil (Cicatelli
et al., 2014). The possible increase in microbial biomass could be due
to two different factors: 1) external contribution of microbial biomass
contained in the compost matrix and, ii) development of the indigenous
microbiota due to the increase of carbon substrates in the soil (Ros et
al., 2006). The FDA hydrolysis activity was improved in the compost
amended parcels, as already described by several authors (Cicatelli et
al., 2014). The enzymes responsible for FDA hydrolysis are abundant
in soil environment. Esterases, proteases and lipases, which have been
shown to hydrolyse the FDA, are involved in many types of tissue
decomposition. The ability to hydrolyse the FDA seems widespread,
refined among the main decomposers, in bacteria and fungi (Schniirer
and Rosswall, 1982). Generally, more than 90% of the energy flow in
a soil system passes through microbial decomposers, so an assay that
measures microbial decomposition activity will provide a good estima-
tion of the total microbial activity. The analysis of acidic and alkaline
phosphatase, which plays a fundamental role in the mineralization of
organic P under low P conditions (Nannipieri et al., 1979), showed no
significant differences between mineral and compost fertilization. These
results are not in agreement with bibliography where MSW compost
generally increase these parameters (Meena et al., 2016). In fact, Meena
et al. (2016) reported that phosphatase activity was significantly increas-
ing its activity in soils amended with 16 Mg ha! MSW compost (Meena
et al., 2016). Anyway, as largely reported, alkaline phosphatase is syn-
thesized by microorganisms only (not from plant residues) (Rastogi et
al., 2019). Therefore, the lack of increment in phosphatase activity was
connected with weak increment on microbial biomass observed in com-
post amended soil.

Qualitative analysis of fruits

Starting from data obtained, no significant differences were found in
the quality of melon fruits produced in the experimentation, but rather,
the melons produced did not deviate from the characteristic traits of the
species (Artés et al., 1993), confirming that compost can effectively
substitute mineral fertilizers in agronomic practices without altering
fruit characteristics. Chemical analyses of nutrient elements content in
melon fruits cultivated with the three different soil fertilizations showed
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no significant differences, with the exception of the nitrite content that
appeared to increase in melons grown with compost. The increase in
nitrite content in fruits is a negative aspect in fruit and vegetables since
high concentrations of this anion can create problems to human health.
Anyway, the nitrite and nitrates content in melons grown in amended
soil was below the threshold permitted by the law (Alexander et al.,
2008). Cucumis melo is largely known to be a heavy metals accumula-
tor (Othman and Asharuddin, 2013). As observed in our experiment,
heavy metals content was particularly low in both amended soil and
fruits cropped on it. This suggests, as already observed by Businelli et al.
(2009), that heavy metals in soil were not translocated and accumulated
in compost fertilized fruits maintaining a safety quality of the produc-
tion.

Sensorial analysis

Sensorial analysis aims to test the organoleptic quality of the fruits
(Senesi et al., 2002). Results of sensorial analysis showed no significant
differences between fruits coming from the three differently fertilized
soils. This outcome suggests that as chemical characteristics also the
organoleptic quality was not affected by the different fertilizations.

Conclusions

The use of compost did not show great differences in productivity and
quality of cultivated plants, compared to the more usual mineral fer-
tilizers. Taking in account the size of fruits and content of nutritional
elements, no significant differences were noted. No translocation of
heavy metals from the soil to the edible parts of the plants has been
detected, guaranteeing complete product safety. As for the organoleptic
characteristics, no significant differences were found between the melon
fruits cultivated on plots subjected to different fertilization strategies.
Furthermore, an increase in the biological fertility of soil has been
highlighted, confirming that the use of compost could be a fundamental
tool to counteract the phenomenon of desertification and soil fertility
loss. Lastly, microbiological activity of soil seems to be stimulated by
organic fertilization, with an improvement of soil decomposition and
mineralization activities. Our findings, associated with the ecological
and economic benefits of using compost in agriculture, should promote
this practice among farmers as well as reassure and persuade consumers
to use food obtained from compost-amended soils.
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