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ABSTRACT

Growing melon under temperate climate conditions is quite risky due to the high climatic requirements of
this species. Vegetable growers use plastic film mulches to heat soil, to reduce weed infestation, and to main-
tain optimal soil moisture content. The aim of our study was to determine the suitability of white and black
plastic film for soil mulching in melon cultivation under temperate climate conditions. Plants of three Polish
heterotic cultivars of melon (C. melo L. var. saccharinus Naud.): Emir F , Junior F , and Seledyn F , as well
as of the breeding line 61/2014 F, were the subject of this study. Two soil mulching methods were applied:
black polyethylene (PE) plastic film and white PE plastic film, using for this purpose double-sided white-
on-black PE plastic film. The use of black plastic contributed to a significant increase in marketable yield of
melon fruits. The content of L-ascorbic acid and carotenoids in fruits of melon grown on white mulch proved
to be higher than in those grown on black mulch. The Polish cultivars studied can be considered as tolerant

to temperate climate conditions.
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INTRODUCTION

Melon (Cucumis melo L., Cucurbitaceae) is an eco-
nomically important vegetable species widely cultivated
across the world. In nutritional and taste terms, melon
fruits are appreciated higher than cucumber or watermel-
on fruits. Their nutritional value is associated with the
presence of sugars, protein, fats, vitamins, organic acids,
and mineral compounds, whose content is affected by
different variability factors [Malik et al. 2014, Koubala
etal. 2016]. Melon fruits also contain numerous second-
ary metabolites (including antioxidants) [Alagar Raja
et al. 2015, El-Din Ibrahim and El-Masry 2016], which
allows us to include them in the group of health-promot-
ing vegetables. Vella et al. [2019] inform that in 2016
about 1.9 million tons of melon was harvested in the
Mediterranean Sea region, with Spain, Italy, and France
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being the main European producers (respectively 35%,
34%, and 13% of the total harvest).

C. melo is characterized by significant genetic
and phenotypic variability, which offers great pos-
sibilities of using this species in molecular breeding
[Garcia-Mas et al. 2012, Pavan et al. 2017]. Naudin’s
taxonomy divides C. melo into a single wild variety,
C. melo var. agrestis, and 6 cultivated varieties: can-
talupensis, inodorus, conomon, dudaim, flexuosus,
and momordica [Liu 2004]. Among them, there is
C. melo var. saccharinus Naud. described as an in-
termediate variety between vars. reticulatus and in-
odorus, and even as var. inodorus. Guis’ categories
characterize C. melo var. saccharinus Naud. as a va-
riety that produces medium size fruits with a round or
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oblong shape, smooth with grey tone, sometimes with
green spots, which have very sweet flesh [Niinez-Pale-
nius et al. 2008], and are extremely durable in storage
[Liu et al. 2004]. Intensive melon breeding produces
measurable effects in the form of numerous varieties
adapted to different growing conditions (open field,
protected, and hydroponic cultivation) and grown for
different uses (fresh vegetable market, processing).
Hybrid varieties of melon currently have a significant
and growing economic value [Garcia-Mas et al. 2012].
The selection of an appropriate melon variety is a key
factor to achieve a satisfactory marketable yield even
in less favorable growing years as well as to meet in-
dustry and consumer needs [Ban et al. 2006, Majkow-
ska-Gadomska 2009, Krarup et al. 2016].

Growing melon under temperate climate conditions
is quite risky due to the high climatic requirements
of this species. In Europe production crops of mel-
on are predominantly concentrated in open field and
low polytunnels [Castellanos et al. 2011, Yilmaz et al.
2011, Franczuk et al. 2017]. Open field growing con-
ditions can be improved by using, among others, plas-
tic sheet and geotextile covers as well as soil mulching
[Franczuk et al. 2017]. Plastic mulches directly affect

the microclimate around the plant, modifying the sur-
face radiation budget and reducing soil water loss [Ka-
sirajan and Ngouajio 2012, Domagata-Swiatkiewicz
and Siwek 2015], and their use contributes substantial-
ly to an improved biological value of yield [ Antonious
and Kasperbauer 2002, Kasirajan and Ngouajio 2012].
The aim of our study was to determine the suitability
of white and black plastic film for soil mulching in
melon cultivation under temperate climate conditions.
This paper presents the yield and biological value of
several hybrid cultivars and one breeding line of mel-
on belonging to the saccharinus group.

MATERIALS AND METHODS

Field experiment

A field experiment was conducted in 2015 and
2016 in a private, certified organic farm (Agrobiotest
04557) located in the Municipality of Ludwin, Lubel-
skie Voivodeship (province) (51.36°N, 22.83°E).
This region is described as a moderately warm area
with optimal humidity [Ziernicka-Wojtaszek 2009].
Table 1 presents the thermal and humidity conditions
during the plant growing period analyzed.

Table 1. Average air temperature and precipitation during the growing season of melon plants relative to long-term data

Temperature (°C)

Precipitation (mm)

Year
June July August September  Mean June July August  September >
2015 18.0 20.6 22.5 154 19.1 12.1 43.6 76.0 112.7 176.0
2016 18.6 18.4 18.8 152 17.7 19.2 19.9 18.7 159.0 73.7
19512010 16.3 18.0 17.2 12.6 16.0 65.9 82.0 70.7 53.7 279.3
Table 2. The mineral content (mg 100 g ) in the 0-20 cm soil layer
Year pHio N-NO P K Ca Mg Salinity
2 3 (mg KCI-dm™)
2015 6.5 25 110 155 1380 124 0.12
2016 6.7 40 90 168 1540 110 0.30
Table 3. The melon cultivation schedule in 2015-2016
Sowing Thinning . . Planting Beginning First Last
Year seeds seedlings Soil mulching seedlings of flowering harvest harvest
2015 13.05 27.05 7.06 9.06 24.06 1.08 2.09
2016 15.05 26.05 4.06 7.06 23.06 4.08 4.09
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Fig. 1. Effect of soil cover black and white PE on soil temperature with (depth. 10 cm) during the vegetation period of melons
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Runner bean was the previous crop for melon.
In autumn manure was applied at a rate of 30 t-ha™.
In spring nutrient content was determined in the soil
plough layer (Tab. 2), and 14 days before planting
seedlings nutrients were replenished by applying an
organic compound fertilizer (Fertikal NPK 4-3-3 BIO:
organic matter 70%, dry matter 88 %, total N 4.0%, in-
cluding organic N 3.8%, P,0,3.0%, K,O 3.0%, MgO
1.0%, Ca0 9.0%, SO, 1.0%), at a rate of 10 kg-100 m*.

Plants of three Polish heterotic cultivars of melon
(C. melo L. var. saccharinus Naud.): Emir F, Junior
F, and Seledyn F , as well as of the breeding line
61/2014 F were the subject of this study. Potted mel-
on seedlings were grown in a heated greenhouse of
the University of Life Sciences in Lublin according
to the commonly accepted procedure for this species.
A two-factor experiment was set up in a randomized
block design with 4 replicates, with 10 plants per plot.
The area of the entire experiment was 24 m™ 2, while
the area of a single plot was 6.0 m~2. The dates of spe-
cific operations performed and other dates are shown
in Table 3. A week before the planting date, drip ir-
rigation tape was installed along designated rows.
Two soil mulching methods were applied: black poly-
ethylene (PE) plastic film and white PE plastic film,
using for this purpose double-sided white-on-black PE
plastic film with a thickness of 0.05 mm.

Melon seedlings were planted in the field in the
first 10 days of June at a spacing of 1.20 x 0.5 m and
with a density of 1.67 plants per 1 m 2 To evalu-
ate the effect of mulching on soil temperature in the
growth zone of melon roots, the temperature of soil
mulched with black PE plastic and with white PE plas-
tic as well as of non-covered soil was measured once
a week (at 9.00; 12.00; and 15.00) at a depth of 10 cm
(Fig. 1). Throughout the entire growing season of
melon, black PE plastic mulching was found to have
a much more beneficial effect on soil temperature
compared to soil covered with the white side of the
plastic film and unmulched soil. Plant irrigation was
used during the growing season. Due to a large rain-
fall deficit in 2016 (July—August), the total amount of
water consumed per experimental area corresponded
to 35 mm of rainfall, whereas in 2015 it was 15 mm.
Fruit harvest started in the first 10 days of August.
Fruits at full physiological maturity were harvested
once a week. Fully mature fruits with a weight of not
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less than 300 g and without disease symptoms were
classified as marketable fruits. Total yield, marketable
yield (kg'm™?), and number of total and marketable
fruits (fruits-m~2) were estimated.

Laboratory experiment

Evaluation of the biological value of melon was
conducted on 10 randomly selected fruits of each culti-
var, taking into account selected parameters (dry mat-
ter, extract, total sugars, reducing sugars, L-ascorbic
acid, carotenoids, and minerals). Chemical analyses
were performed in 3 replicates. The percentage of dry
matter in the fresh fruit (%) was determined gravimet-
rically at a temperature of +105°C, total extract (%)
refractometrically, content of total sugars and reduc-
ing sugars (% FW) by the Luff-Schoorl method [Rut-
kowska 1981], L-ascorbic content (mg-100 g' FW) by
the Tillmans method [Grzelakowska et al. 2013], and
carotenoid content spectrophotometrically according
to Lichtenthaler and Wellburn [Torres et al. 2006]. The
content of minerals: phosphorus, potassium, calcium,
magnesium, and iron, was determined by atomic ab-
sorption spectrometry [Kretowska-Kulas 1993] using
a SOLAAR AA spectrometer.

Statistical analysis of data

The study results were statistically analyzed by
analysis of variance as a two-factor experiment 4 x 2
(four treatments x two mulch types). The significance
of difference was proven by Tukey’s multiple range
test at a 5% level of significance.

RESULTS AND DISCUSSION

Structure of melon fruit yield

The yields of the melon cultivars studied can be
considered to be very good under temperate climate
conditions. The selection of the variety proved to be
appropriate due to its genetically high resistance to
cucurbit downy mildew and tolerance to low tempera-
ture. The cultivars studied were characterized by a
similar and comparable marketable fruit yield, which
averaged from 1.41 to 2.79 kg-m 2, depending on the
cultivar and mulch used (Tab. 4). Dogan et al. [2008]
obtained similar results in the cultivation of melon in
Turkey’s semi-dry climatic conditions, with irrigation
application. This indicates high thermal tolerance of

https://czasopisma.up.lublin.pl/index.php/asphc



Buczkowska, H., Nurzynska-Wierdak, R. (2020). Fruiting of melon (Cucumis melo L.) grown organically on mulched soil. Acta Sci. Pol. Hor-
torum Cultus, 19(4), 121-131. DOI: 10.24326/asphc.2020.4.11

Table 4. Structure of melon fruit yield (means for 2015-2016)

Cultivar Mulch Marketable yield =~ Marketable yield in total yield ~ No. of total fruits ~ No. of marketable fruits

(kgm™?) (%) (fruits-m?) (fruits-m ™)
BP* 223 89.9 2.73 2.57
Emir F, WP 1.37 86.8 1.53 1.39
Mean 1.80 88.3 2.13 1.98
BP 1.98 84.3 1.86 1.78
Junior F, WP 1.84 85.7 2.16 1.78
Mean 1.91 85.0 2.01 1.90
BP 2.79 87.4 3.59 3.40
Seledyn F; WP 0.91 76.8 1.49 1.26
Mean 1.85 82.1 2.54 2.33
BP 4.08 89.8 5.29 5.14
61/2014 WP 1.50 72.6 2.93 2.30
Mean 2.79 81.2 4.11 3.72
BP 2.77 87.8 3.37 3.22
Mean WP 1.41 85.8 2.03 1.74
Mean 2.09 86.8 2.70 2.48
LSDq 05
Cultivar 1.213 0.338 0.297
Mulch 0.358 1.010 0.877
Interaction 1.934 0.558 0.474

* BP — black plastic, WP — white plastic

Table 5. Weight parameters of marketable melon fruit (means for 2015-2016)

Cultivar Mulch Average fruit weight Fruit weight range
kg
BP* 0.87 0.36-1.99
Emir F, WP 0.98 0.44-2.05
Mean 0.93 0.40-2.02
BP 1.11 0.49-2.44
Junior F, WP 0.91 0.46-2.13
Mean 1.01 0.47-2.28
BP 0.79 0.39-2.53
Seledyn F, WP 0.73 0.31-1.37
Mean 0.76 0.35-1.45
BP 0.79 0.36-1.04
61/2014 WP 0.65 0.33-1.04
Mean 0.72 0.34-1.04
BP 0.89 0.39-1.75
Mean WP 0.82 0.38-1.64
Mean 0.86 0.38-1.69

* BP — black plastic, WP — white plastic; marketable fruit weight: LSDy s; cultivar: 0.198; mulch: 0.172; interaction: 0.289
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the Polish melon cultivars, whose productivity equals
that of cultivars grown under more favorable climat-
ic conditions. The use of black plastic contributed to
a significant increase in marketable yield of melon
fruits (Tab. 4). The percentage of marketable yield in
total yield was highest (88.3%) for the cultivar Emir
F, grown using black plastic (87.8%), compared to
the other cultivars. Likewise, Nikoli¢ et al. [2012]
achieved the highest tomato fruit yield using red and
black plastic mulch. However, the obtained results
are in contradiction with those found by Diaz-Pérez
[2010] because they reveal a decrease in pepper plant
growth and fruit yield on black mulches compared to
silver and white mulches in autumn cultivation. But
on the other hand, the total pepper fruit yield in spring
was higher on sliver mulch with a black strip, whereas
it was lowest on silver and white mulches. It there-
fore seems that the use of colored and white mulches
should be adapted not only to the crop species, but also
to the growing season.

The analysis of the number of fruits showed
the breeding line 61/2014 to be the best because its
plants produced significantly the highest number of
total fruits and marketable fruits (respectively 4.11
and 3.72 fruits'm?). The interaction cultivar x mulch
proved to be significant for marketable yield as well
as for number of total fruits and number of marketable
fruits. Number of fruits produced by melon plants is
an economically important trait which is genetically
and environmentally determined [Fergany et al. 2011].
In this study, the average number of fruits per mel-
on plant was 1.2-2.5, depending on the cultivar and
mulch used. Growing melon in Oman, Ohashi et al.
[2009] obtained 3.8—10.8 fruits per plant, with a unit
fruit weight of 0.4-1.6 kg. In the present study, the
achieved number of fruits per plant was even more
than fourfold lower, but the weight of a single fruit
was more comparable (0.34-2.28) (Tab. 5). This is in
agreement with the reports of Purquerio et al. [2003]
as well as Fergany et al. [2011], thus showing that av-
erage number of melon fruits and average fruit weight
are most frequently inversely proportional. Plants of
the cultivars Junior F, and Emir F, produced fruits
with the highest weight (respectively 1.01 and 0.93
kg), whereas cvs. Emir F, and Seledyn F, did not differ
significantly in this respect (respectively 0.93 and 0.76
kg). The wide range of the fruit weight (0.34-2.28 kg)
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and also the interaction between cultivar and mulch
application indicate a significant impact of genetic and
environmental factors on the process of melon fruit-
ing.

Quality parameters of melon fruits

The commercial value of melon varieties is close-
ly related to their content of nutritional and biologi-
cally active substances. The most important quality
attribute of ripe melon fruits is their sweet taste, re-
sulting from the level of sucrose. In sweet melons, the
absence of appropriate sugar leads to reduced quality
because sweetness alone is the major quality compo-
nent [Burger et al. 2003], whereas the sugar accumula-
tion trait is controlled by a single recessive gene called
suc [Niinez-Palenius et al. 2008]. Sugars are the major
soluble solids in fruit juice. Other soluble substanc-
es include organic and amino acids, soluble pectins,
etc. [Magwaza et al. 2015, Chanson-Rolle et al. 2016].
The soluble solids concentration (SSC) in the fruit
flesh of the melon cultivars analyzed in our study was
on average 8.35% (Tab. 6). The breeding line 61/2014
was characterized by higher SSC (9.05%) than cv.
Seledyn F, (7.22%). The cultivars Emir F,, Junior F ,
and Seledyn F, did not differ significantly in terms of
SSC. The use of white plastic mulch promoted the ac-
cumulation of soluble solids in melon fruits (10.03%)
compared to black plastic (6.67%), which may indi-
cate more favorable moisture conditions. Maboko et
al. [2017] inform that the use of white plastic film for
soil mulching in chard crops contributes to stronger
soil water retention than the use of black plastic film
(respectively 59.6% and 55.9%). Long et al. [2006]
recommend maintaining melon plants free of water
stress from flowering until the end of harvest in order
to maximize fruit yield and quality (no stress 11.2%
SSC, stress before harvest 8.8% SSC, stress before
and during harvest 9.5% SSC). The effect of the color
of plastic mulch on soil water status is not fully ex-
plained yet. In the study by Diaz-Pérez [2010], mulch
color was not related to soil water status and there was
no relationship between soil water status and root zone
temperature under the mulch. This author explains it
by the fact that all mulches had a similar thickness and
were made of low-density polyethylene, which prob-
ably entails similar water vapor transfer properties
[Diaz-Pérez 2010]. Likewise, the mulch used in this
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Table 6. Nutritional and antioxidant substances in melon fruits (means for 2015-2016)

Cultivar Mulch Soluble solids  Total sugars  Reducing sugars L-ascorbiic1 acid Carotel}?ids
(%) (% FW) (% FW) (mg-100g " FW)  (ug'100g " FW)
BP* 6.70 5.62 3.34 7.36 758
Emir F, WP 10.40 7.43 476 5.27 826
Mean 8.55 6.52 4.05 6.32 792
BP 7.92 5.45 3.50 11.37 823
Junior F, WP 9.22 7.28 4.70 9.68 701
Mean 8.57 6.36 4.10 10.52 762
BP 5.50 4.98 3.34 11.58 382
Seledyn F, WP 8.93 6.96 4.41 18.26 552
Mean 7.22 5.97 3.87 14.92 467
BP 6.56 3.79 2.36 9.07 420
61/2014 WP 11.55 5.68 3.20 12.98 620
Mean 9.05 4.74 2.78 11.03 470
BP 6.67 4.96 3.14 9.85 596
Mean WP 10.03 6.84 4.26 11.55 675
Mean 8.35 5.90 3.70 10.70 635
LSDg s
Cultivar 1.551 0.995 0.615 0.572 66.1
Soil cover 0.826 0.528 0.326 0.271 352
Interaction 2.628 1.682 1.039 0.864 112.3

* BP — black plastic, WP — white plastic; the level of the component in the fresh weight (FW) of fruit flesh

study was homogenous in terms of material and only
differed in color.

Sucrose accumulation is controlled by several
hormones and enzymes as well as it depends quan-
titatively on environmental and physiological fac-
tors. Niinez-Palenius et al. [2008] report that among
14 genotypes classified as cantaloupensis, the total
sugar content ranged from 40 to 100 mg-g FW, while
sucrose accounted for 50-70% of total sugars, though
several genotypes showed lower levels. The values
characteristic for the melon cultivars examined in the
present study were within a similar range: 4.74-6.52%
FW of total sugars and 2.78—4.10% of reducing sugars
(Tab. 6). Fruits of plants grown on white plastic mulch
accumulated more total sugars and soluble sugars than
other plants.

L-ascorbic acid and carotenoids are included in
the group of antioxidants with a synergistic effect.
They are capable of capturing oxygen and chelating
ions participating in radical formation [Moise et al.

https://czasopisma.up.lublin.pl/index.php/asphc

2014]. Their presence in plant products has significant
health-promoting value. Melon fruits analyzed in this
study were found to have a high L-ascorbic acid and
carotenoid content, respectively 6.32-14.92 mg-100 ¢!
and 467-792 ug-100 g' (Tab. 6). Among the culti-
vars studied, Seledyn F, showed the highest L-ascor-
bic acid content (14.92 mg-100g'), while Emir F,
and Junior F, had the highest carotenoid content (re-
spectively 792 and 762 pg-100 g'). Our results ex-
ceed most of the results found in the study by Fer-
gany et al. [2011] where the total carotenoid content
ranged from 30.8 to 146.3 pg-100 g! of the fruit flesh
weight, while L-ascorbic acid ranged between 1.4 and
9.0 mg-100 g of the weight of the fresh melon fruit.
Fergany et al. [2011] noted a correlation between mel-
on botanical groups, fruit color, carotenoid content,
and simple sequence repeats (SSRs). These authors
classify melon varieties as follows: the acidulus group
with white flesh, a lower carotenoid content, and be-
longing to SSRs A and B; and the momordica group
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with orange flesh, a higher carotenoid content, and be-
longing to SSRs C and D. This is in agreement with
our results which show that the cultivars Emir F, and
Junior F, with orange color of the fruit flesh contain
more carotenoids than the other ones with lighter flesh.

When analyzing the level of antioxidants, L-ascor-
bic acid and carotenoids, in fruits of melon grown on
white and black plastic mulch, we demonstrated that
the latter type of mulch contributed to an increased
content of both components (Tab. 6). This confirms
the results of other authors. Antonious and Kasper-
bauer [2002] found that the use of yellow and white
mulches resulted in a higher content of beta-carotene
and L-ascorbic acid in carrot compared to other col-
ored mulches and without soil mulching. A study by
Aliabadi et al. [2019] indicates that mulching used in
tomato cultivation results in a higher level of L-ascor-
bic acid in fruits.

The mineral composition of melon fruits is pre-
sented in Table 7. Fruits of the studied cultivars were
shown to have a varying level of phosphorus, potas-
sium, calcium, magnesium, and iron, which was also
affected by the mulches used (except for potassium,
calcium, and magnesium). Similar results were ob-
tained by Majkowska-Gadomska [2009]. Fergany et
al. [2011] report that melon fruit weight is positively
correlated with fruit Fe content, but it is not signifi-
cant for K, P, and Zn concentrations. In this study, the
cultivars Emir F, and Junior F, were characterized by
the highest fruit weight, but the level of iron proved to
be highest in cv. Emir F . Kotota and Balbierz [2015]
report that soil mulching with black plastic film and
black agrotextile increases the total and marketable
yield of pattypan squash, but does not affect the fruit
chemical composition. In our study, fruits of melon
grown on white plastic accumulated more dry matter

Table 7. The mineral composition of melon fruit (means for 2015-2016)

Cultivar Mulch Dry (l,n atter P K Ca Me fe
(%0) g'kg 'FW mg-kg™ 'FW
BP* 6.51 1.49 29.0 1.63 1.28 59.1
Emir F, WP 8.52 2.27 22.0 1.67 1.24 33.9
Mean 7.52 1.88 25.5 1.65 1.26 46.5
BP 6.44 1.45 19.8 0.91 1.05 16.2
Junior F, WP 7.03 1.57 25.1 1.13 1.21 28.1
Mean 6.74 1.51 224 1.02 1.13 22.1
BP 5.02 1.68 244 1.07 1.11 26.9
Seledyn F, WP 6.18 1.77 343 1.21 1.23 27.7
Mean 5.60 1.72 29.3 1.14 1.17 27.3
BP 5.67 1.93 28.3 1.17 1.47 31.2
61/2014 WP 8.25 2.07 23.4 0.91 1.12 29.5
Mean 6.96 2.00 258 1.04 1.29 30.3
BP 5.89 1.64 254 1.19 1.23 333
Mean WP 7.49 1.92 26.2 1.23 1.20 29.8
Mean 6.69 1.78 25.8 1.21 1.21 31.5
LSDy.0s
Cultivar 0.605 0.35 2.61 0.286 0.237 3.09
Mulch 0.321 0.19 n. s. n.s. n.s. 1.64
Interaction 1.022 0.59 4.40 0.483 0.401 5.23

* BP — black plastic, WP — white plastic; the level of nutrients in the fresh weight (FW) of fruit flesh

n.s. — no statistically significant difference
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and phosphorus than those grown on black plastic.
Diaz-Pérez [2010], in turn, reports that the concen-
tration of minerals in pepper leaves and fruits did not
exhibit any response to mulch in autumn, whereas in
spring some nutrients differed depending on mulching
application.

Vegetable growers use plastic film mulches to heat
soil, to reduce weed infestation, and to maintain opti-
mal soil moisture content. The effectiveness of mulch-
ing depends to the greatest extent on environmental
conditions and the crop plant species/cultivar. Under
temperate climate conditions, the selection of the opti-
mal color of plastic film depends on summer tempera-
ture. Siwek et al. [2007] proved that black mulches,
followed by white and transparent ones, have the most
beneficial effect on yield of leafy vegetables under
temperate climate conditions. A study by Adamczews-
ka-Sowinska et al. [2016] reveals that soil mulching
with black or transparent polyethylene plastic film,
after prior herbicide application, is a beneficial agro-
nomic practice that significantly increases eggplant
fruit yield. The results of our study are in agreement
with the results of Diaz-Pérez [2010] which indicate
that black mulches increase root zone temperature
compared to white or silver mulches because they
have a greater ability to absorb a larger amount of in-
coming infrared radiation.

CONCLUSIONS

To sum up, plastic film mulches significantly af-
fected the microenvironment, growth, and fruiting of
melon plants. Throughout the entire growing season,
black PE plastic mulching was found to have a much
more beneficial effect on soil temperature compared to
soil covered with the white side of the plastic film and
unmulched soil. The use of black plastic contributed
to a significant increase in marketable yield of melon
fruits. The content of L-ascorbic acid and carotenoids
in fruits of melon grown on white mulch proved to be
higher than in those grown on black mulch. The Polish
cultivars studied can be considered as tolerant to tem-
perate climate conditions. The breeding line 61/2014
stood out in terms of number of fruits produced, the
cultivar Seledyn F, was characterized by the highest
L-ascorbic acid content in its fruits, while Emir F and
Junior F, showed the highest fruit carotenoid content.
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