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AbstrAct

Melon is a species of high nutritional value, valuable medicinal properties as well as taste pro- 
perties which are increasingly appreciated by consumers. It is sensitive not only to frost but also 
to temperatures below 10°C, which cause physiological disorders. Adequate thermal conditions 
for this plant’s growth can be ensured by an appropriately late planting of seedlings. However, a 
late planting date does not guarantee a high yield of good quality fruit. Earlier planting  
of seedlings and improved growth conditions can be achieved through the use of flat covers.  
The effect of different planting dates of seedlings (15th and 25th of May and 4th of June) and the 
time when polypropylene fiber covers were removed (4 and 8 weeks after the planting of seed-
lings, before fruit harvest and control without covering) on the yield quality and selected nutri-
tive value components of melon fruits was investigated. The experiment was conducted in  
2008-2010, in central-eastern Poland (51°53′N, 22°27′E). Fruits from plants planted on 15th  
of May were characterized by the highest yield and weight of marketable fruits, the highest con-
tent of dry matter and total sugars, as well as the highest flesh thickness, but the lowest flesh 
firmness. However, the planting date had no influence on the content of monosaccharides, ascor-
bic acid and iron or on the acidity of melon flesh. Higher yields were obtained from the covered 
plants, however the duration of covering had no significant effect on the yield. Fruits from plants 
covered for 8 weeks or until harvest were characterized by thick flesh and higher weight as com-
pared to ones harvested from plants covered for 4 weeks and uncovered. Covering had no influ-
ence on the content of investigated components of the nutritive value of melon fruits. 
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INTRODUCTION 

Melon (Cucumis melo L.) is a species of high nutritional value, valuable 
medicinal properties as well as taste properties which are increasingly  
appreciated by consumers. In addition to its high consumer preference,  
melon is an extremely healthy food, being rich in ascorbic acid, carotene, folic 
acid and potassium as well as may other bioactive compounds beneficial for 
human health (Lester, Hodges 2008, Menon, rao 2012). Kaur et al. (2013) 
found that melon juice reduced the ability of pancreatic cancer cells to meta-
bolize glucose, thereby leading to their destruction. 

According to BircH et al. (2000) and MajKowsKa-gadoMsKa (2009), the 
plant growth conditions are the main determinant of yield quality.  
The chemical composition of vegetables is genetically determined, but it is 
also modified by factors affecting the plant during its growth, particularly 
climatic conditions and agronomic practice (Lee, Kader 2000). 

An important problem in the melon field cultivation in Poland is the late 
date of planting the seedlings (first 10 days of June), which is due to its sen-
sitivity to low air and soil temperature. Fruits from plants planted in this 
period ripen in mid-August and, in cooler years, in early September. Before 
the first autumn frosts, which end the melon’s growing season, a substantial 
number of fruit does not reach physiological maturity, which guarantees the 
best taste attributes. 

Climate warming has resulted in an extended growing season in Poland, 
which allows planting many crop species earlier. Over the last decades,  
the average annual air temperature in eastern Poland has increased by 
1-1.5°C and the growing season has extended by about 10 days (górsKi,  
ZaLiwsKi 2002). As the agro-climate is changing, it is now possible to begin 
melon planting in eastern Poland earlier than it has been suggested so far. 
However, spring frosts may pose a threat to earlier plantings. As a result, it 
seems rational to cover melon seedlings planted on earlier dates (Kosterna  
et al. 2009, MajKowsKa-gadoMsKa 2010a). Many authors have found that the 
use of covers affects the accumulation of the components determining  
the nutritional value and health benefits of vegetables (sHewfeLt, Henderson 
2003, rosa 2014, santos et al. 2015). 

The study aimed to determine the effect of an earlier date of planting 
melon seedlings and different dates of the removal of polypropylene fiber 
cover on the yield quality and selected components of the nutritive value  
of melon fruits. 
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MATERIAL AND METHODS

The experiment was conducted in central-eastern Poland (51°53′N, 
22°27′E) in 2008-2010. The field experiment was carried out on soil classified 
as Podzols (World Reference… 2014). The soil had a humus level of 37-43 cm. 
The average content of organic carbon was 2.1% and the value of pH deter-
mined in H2O was 5.80. The content of macroelements in 1 dm3 in the arable 
layer was as follows: 14 mg N-NH4, 20 mg N-NO3, 19 mg P2O5, 145 mg K2O, 
797 mg Ca and 76 mg Mg.

The experiment was established in a split-block design with four replica-
tes. The area of one plot for harvest was 12 m2. The influence of two factors 
was investigated: 1) the date of planting cv. Malaga melon seedlings: 4th of 
June – traditionally recommended in Poland, 25th of May – date accelerated 
by 10 days, 15th of May – date accelerated by 20 days; 2) plant covering:  
for 4 and 8 weeks after the planting of seedlings, until fruit harvest, and 
without cover for control.

The seeds were sown 4 weeks before the date of planting the seedlings, 
i.e. 17th of April, 27th of April and 7th of May. The seedlings were planted at a 
spacing of 80 × 100 cm, 12 plants per plot. 

Before the planting of seedlings in the field, they were hardened off and 
vine tops were removed, leaving three leaves on each plant.

Mineral fertilizers were applied in amounts that supplemented their 
content to the optimal level for melon: 75 kg N, 140 P, 160 K per 1 ha. Mine-
ral fertilizers were in the form of urea, granular superphosphate and 60% 
potassium chloride.

The harvest was performed gradually, as the melon fruits ripened, which 
was determined on the basis of the skin color change and intensity of aroma. 
During the harvest, the marketable yield of fruits and their weight were 
determined. During the last harvest, fruit samples were collected (5 fruits of 
different size from each plot) to evaluate quality parameters and make labo-
ratory analyses. The following were determined in the fruits: dry matter – 
using the drying-weight methods, total acidity – by  titration (acid-base titra-
tion with phenolphthalein) and expressed as malic acid (g 100 g-1 f.m.), total 
sugars and monosaccharides (% f.m.) – with the Luff-Schoorl method, 
L-ascorbic acid (mg 100 g-1 f.m.) – using the Tillman’s method modified by 
Pijanowski, and iron (mg kg-1 f.m.) – according to the colorimetric method 
with ortho-phenanthroline. 

The thickness of the flesh (mm), the flesh weight of marketable fruit 
(kg), firmness of flesh (kgf) and biological efficiency of marketable fruit  
(% share of weight of flesh in the weight of fruit) were also determined. 

The results of the experiment were statistically analysed by ANOVA at 
F ≤ 0.05 following the mathematical model for the split-block design. Signif-
icance of differences was determined by the Tukey test at the significance 
level of P ≤ 0.05. All the calculations were performed in Statistica® 12.0.
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RESULTS AND DISCUSSION

Climatic conditions, mainly air temperature and precipitation, have a 
decisive effect on vegetable yield and its quality (Lee, Kader 2000, Jędrszczyk 
et al. 2012). In the years of study, the distribution of temperatures and pre-
cipitation in months of the melon’s growing season varied and not always 
favoured the plant’s growth and development (Table 1). In 2008, the air tem-

perature and the distribution of precipitation were balanced but the marke-
table yield and the weight of fruit were the lowest among all the years of 
study. However, these fruits were characterized by the lowest firmness, 
which indicates their good harvest ripeness. They were also distinguished by 
a high biological efficiency and content of sugars, although their content of 
vitamin C was low (Table 2). Unstable weather conditions during the growth 
of melon in 2009 caused a low biological efficiency of the fruits. At the same 
time, quite favourable conditions during the fruit ripening were conducive to 
obtaining marketable fruits with the highest weight, characterized by the 
highest content of dry matter and sugar and a high content of vitamin C. 
The weather conditions in 2010 (especially the abundant rains in August) 
favoured an increase in the flesh weight of marketable fruit, which resulted 
in a high yield of marketable fruit, even though their ripening was delayed. 
This was demonstrated by the large flesh firmness and the low content of dry 
matter, total sugars and monosaccharides. Simultaneously, the best thermal 
conditions had a positive effect on the biological efficiency of fruit and on the 
accumulation of iron and vitamin C. Also wierZBicKa and KusKowsKa (2002) 
found that high air temperatures favoured better synthesis of vitamin C  
by cucumber fruits. A similar dependence in potato tubers was noted by 
wierZBicKa (2011). 

Table 1
Mean air temperature and rainfalls during the growing period of melon in 2008-2010

Years
Months Growing 

season  
of melonMay June July August September

Air temperatures (°C)
2008 12.7 17.4 18.4 18.6 12.2 15.9
2009 12.9 15.7 19.4 17.7 14.6 16.1
2010 14.0 17.4 21.6 19.8 11.8 16.9
Mean (1960-2003) 13.2 16.2 17.6 16.9 12.7 15.3

Rainfalls (mm)
2008 85.6 49.0 69.8 75.4 63.4 343.2
2009 68.9 145.2 26.4 80.9 24.9 346.3
2010 93.2 62.6 77.0 106.3 109.9 449.0
Mean (1960-2003) 54.3 69.3 70.6 59.8 48.2 302.2
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The marketable yield of melon fruits amounted to 4.24 kg m-2, and the 
weight of marketable fruits 1.61 kg on average (Figure 1). The planting of 
seedlings accelerated by 10 and 20 days caused an increase in the yield and 
weight of marketable fruit, by 16% and 25% and by 2.5% and 3.1%, respecti-
vely. Irrespective of the date of planting, the covering of melon plants incre-
ased the fruit yield (by 3.82-4.05 kg m-2) in comparison with melons grown 
without cover. The beneficial effect of flat covers on higher yields of thermo-
philic vegetables has been shown by wierZBicKa and KusKowsKa (2002),  
MajKowsKa-gadoMsKa (2010a) and rosa (2014). In our research, it was eno-
ugh to cover the melon plants with polypropylene fiber for 4 weeks  to obtain 
a significant increase in the marketable yield. The cover left over on the 
plants for a longe time did not cause a further significant increase in yield. 
This is consistent with the results of iBarra et al. (2001), MajKowsKa-gadoMsKa 
(2010a) and santos et al. (2015), according to which the extension of the me-
lon covering period did not cause significant changes in the yield level. In our 
study, a significant increase in the weight of marketable fruit owing to the 
use of cover was obtained from the plants planted on 15th and 25th of May  
(by 14-15.6 % and 5-11%, respectively), although the length of covering time 
did not modify significantly that feature.

The fruit of the melon cultivar Malaga F1 contained 6.8% of dry matter 
on average (Table 3). The dry matter content in melon fruits found by  
MajKowsKa-gadoMsKa (2010a, b) was similar, while that determined in the 
previous study by ZaniewicZ-BajKowsKa et al. (2010) and Kosterna et al. 

Table 2
Yield, quality and nutritive value of melon fruits in the years of study

Years Marketable yield 
(kg m-2)

Weight of marketable 
fruit (kg)

Flesh thickness 
(mm)

Weight of flesh 
(kg)

2008 3.60a* 1.46a 32a 1.04a
2009 4.29b 1.71c 32a 1.15b
2010 4.83c 1.65b 32a 1.18c

biological efficiency
(%) firmness (kgf) dry matter (%) acidity

2008 71b 2.00a 7.0b 0.44a
2009 67a 2.05b 7.6c 0.43a
2010 71b 2.35c 5.9a 0.46a

total sugars monosaccharides ascorbic acid
(mg 100 g-1 f.m.)

iron
(mg kg-1 d.m.)

2008 1.6b 4.6c 16.6a 4.9a
2009 1.8c 4.2b 18.1b 4.9a
2010 1.3a 3.6a 18.5b 6.4b

* Values followed by the same letters are not significantly different at P ≤ 0.05
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(2010) was lower. In this research, the dry matter content depended on the 
date of planting the seedlings. The highest one was found in the fruits 
harvested from plants planted on 15th of May, being significantly lower in 
fruits from plants planted on 4th of June. A significant, albeit irregular effect 
of the duration of plant covering in connection with the different dates of 
planting the seedlings was noticed. Fruits from plants planted on the first 
date had the highest dry matter content if covered for 4 weeks, while those 
planted on the second and third accumulated most dry matter if covered  
until harvest. Fruits harvested from the plants planted on the first date  
of planting and covered until harvest had the lowest content of dry matter 

Fig. 1. Yielding of melon (mean from 2008-2010). 
Values followed by the same lowercase or uppercase letters are not significantly different  

at P ≤ 0.05
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was the lowest. MajKowsKa-gadoMsKa (2010b) found that fruits from plants 
cultivated under polypropylene fiber were characterized by a lower content of 
dry matter as compared to fruits from uncovered control. However, according 
to iBarra et al. (2001), the content of dry matter in melon fruits from plants 
covered with polypropylene fiber was significantly higher than from the con-
trol plot without cover.

Beside sugars and flavour volatiles, acidity is a major determinant of the 
taste and quality of most fruits. In our research, the total acidity of melon 
flesh amounted to 0.44 g 100 g-1 f.m. and was similar to that reported by 
MajKowsKa-gadoMsKa (2010a). Among fruits obtained from the plants planted 
on 15th of May, the highest total acidity of flesh was determined in the ones 
harvested from the plants covered for 8 weeks, and its was significantly  
lower in fruits from plots covered for 4 weeks (Table 3). Our comparison  
of the total acidity of fruit flesh from the plants planted on 25th of May sho-
wed that it was the highest in fruits from the plants covered for 4 weeks and 
until harvest, while being significantly lower in fruits from  plants from  
covered for 8 weeks. The covering of plants with polypropylene fiber during 
the last period of cultivation did not cause significant differences in the total 
acidity of fruit flesh. MajKowsKa-gadoMsKa (2010a) repoted that covering 
plants with polypropylene fiber did not cause significant changes of flesh 
acidity. 

Irrespective of the investigated factors, melon fruits contained 4.1% f.m. 
of total sugars and 1.6% f. m. of monosaccharides on average (Table 4).  
The content of total sugars was 3.33 % f.m. in the research by Kosterna  
et al. (2010) and 3.86% f.m. in the study by ZaniewicZ-BajKowsKa et al. 
(2010). Lester et al. (2005 and 2006) reported higher amounts, i.e. 5.46 and 
5.35% f.m. A higher content of monosaccharides in fruits of melon (3.65% 
f.m. and 5.1 mg 100 g-1 f.m.) was found by MajKowsKa-gadoMsKa (2010a) and 
ouZounidou et al. (2006).

Table 3 
Content of dry matter and acidity of melon fruits (mean 2008-2010)

Covering
Dry matter (%) Acidity 

15 May# 25 May 4 June mean 15 May 25 May 4 June mean
Control without covering 7.0ab* 6.4a 6.7ab 6.7a 0.44ab 0.45ab 0.47a 0.45a
for 4 weeks after planting 7.3b 6.8bc 6.6ab 6.9a 0.40a 0.46b 0.43a 0.43a
for 8 weeks after planting 7.1ab 6.7ab 6.5a 6.8a 0.45b 0.41a 0.43a 0.43a
until harvest 6.7a 7.1c 6.9b 6.9a 0.42ab 0.46b 0.47a 0.45a
Mean 7.0B** 6.8AB 6.7A 6.8 0.43A 0.44A 0.45A 0.44

# date of planting seedlings
* values within columns followed by the same lowercase letters are not significantly different  
at P ≤ 0.05
** values within rows followed by the same uppercase letters are not significantly different  
at P ≤ 0.05
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The content of total sugars in fruits of melon was significantly affected 
by  the date of planting the seedlings. The total sugar content in fruits from 
the plants planted on 15th of May was significantly higher than in fruits  
from the plants planted on 25th of May and 4th of June (by 0.2 and 0.3% f.m., 
respectively)

The content of total sugars and monosaccharides in fruits of melon 
plants cultivated without cover and under polypropylene fiber was similar. 
The same results were obtained by MajKowsKa-gadoMsKa (2010b). A higher 
content of sugars in fruits of sweet pepper cultivated under polypropylene 
fiber was found by doBroMiLsKa (2000). However, MicHaLiK (2010) did not 
observe significant differences in fruits of sweet pepper grown under polypro-
pylene fiber and without cover. 

The biological value of edible parts of vegetables is determined by the 
ascorbic acid content. According to Lee and Kader (2000), the higher the  
intensity of sunlight during the growing season, the higher the vitamin C 
content in plant tissue. An average content of ascorbic acid in the fruits of 
cv. Malaga F1 melon was 17.8 mg 100 g f.m., thus beng similar to results repor-
ted earlier by ZaniewicZ-BajKowsKa et al. (2010) from their experiment con-
ducted in central eastern Poland. A higher content of ascorbic acid in fruits 
of cv. Malaga F1 melon (26.5 mg 100 g f.m.) was found by MajKowsKa-gadoMsKa 
(2010b). Higher concentrations of this nutrient were also determined in fruits 
of melon by Lester et al. (2005) 25.87 mg 100 g f.m., Lester et al. (2006)  
27.1 mg 100 g f.m., ouZounidou et al. (2006) 18-28 mg 100 g-1 f.m. and woLBang 
et al. (2008) 22.6 mg 100 g f.m. A much lower content of L-ascorbic acid in 
fruits of melon (8-13 mg 100 g-1 f.m.) was found by Lin et al. (2004).

Our experiment results did not demonstrate a significant influence of the 
date of planting seedlings or the use of polypropylene fiber cover on the con-
tent of ascorbic acid in fruits of melon. Likewise, MajKowsKa-gadoMsKa 
(2010a) did not find significant differences in the ascorbic acid content corre-
lated with polypropylene fiber covering. However, fruits of sweet pepper  
in the study by MicHaLiK (2010), plants of garlic tested by reKowsKa and  
skupień (2007) and plants of kohlrabi examined by Biesiada (2008) cultivated 

Table 4
Content of sugars in the melon fruits (mean 2008-2010)

Covering
Total sugars (% f.m.) Monosaccharides  (% f.m.)

15 May# 25 May 4 June Mean 15 May 25 May 4 June mean
Control without covering 4.2a* 4.2a 3.9a 4.1a 1.6a 1.6a 1.6a 1.6a
for 4 weeks after planting 4.2a 4.0a 3.9a 4.0a 1.6a 1.5a 1.6a 1.6a
for 8 weeks after planting 4.3a 4.0a 4.0a 4.1a 1.6a 1.6a 1.5a 1.6a
until harvest 4.3a 4.3a 4.2a 4.3a 1.6a 1.6a 1.5a 1.6a
Mean 4.3B** 4.1A 4.0A 4.1A 1.6 A 1.6 A 1.6A 1.6

#, *, ** Explanations as in Table 3
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without cover had a significantly higher content of L-ascorbic acid than edi-
ble parts of these vegetable species cultivated under polypropylene fiber.  

Fruits of melon contain 5.4 mg.kg-1 f.m. of iron on average. In the study 
by MajKowsKa-gadoMsKa (2010a) conducted on this same cultivar, the content 
of iron was higher: 6.5 mg kg-1 f.m. Also, the content of iron in melon fruits 
found by woLBang et al. (2008) achieved a higher level 8.2 mg kg-1 f.m. 

According to MajKowsKa-gadoMsKa (2010a), the covering of melon plants 
resulted in a significant increase in the iron content of fruits as compared to 
the uncovered control. wierZBicKa et al. (2007) found that the content of iron 
in fruits from cucumber plants covered with polypropylene fiber was signifi-
cant higher than obtained in the cultivation technology without cover. In this 
research, a significant influence of the use of cover on the content of iron in 
melon fruits occurred only in the case of plants planted the earliest. The highest 
content was determined in fruits from plants grown without cover and from 
plants covered until harvest, while being significantly lower in fruits  
from plants covered for 4 weeks. The differences reached 1.1 and 0.9 mg kg-1 
f.m., respectively. 

One of the quality properties of melon fruits is the thickness and weight 
of flesh. In this study, the average thickness and weight of flesh of melon 
fruits from the cv. Malaga F1 plants were 32.4 mm and 1.12 kg (Figure 2). 
According to MajKowsKa-gadoMsKa (2010a), the same cultivar was characte-
rized by a significant thinner flesh of fruits (22 mm). In our experiment, the 
thickness and weight of flesh of marketable fruits harvested from plants 
planted on 4th of June was significantly lower than in fruits from plants plan-
ted in May. The most favourable effect on the flesh thickness was achieved 
when seedings had been planted 20 days earlier than the traditional plan-
ting date in June. The thickness and weight of flesh of marketable fruits 
harvested from plants planted on 15th of May and covered with polypropylene 
fiber, irrespective of how long the cover was kept, was significantly higher as 
compared to the same traits of fruits grown without cover. Among marketa-
ble fruits from plants planted on 25th of May, the highest thickness and  
weight of flesh were acchieved by fruits obtained from the plots covered with 
polypropylene fiber until harvest and for 8 weeks, while being significantly 
lower in fruits from uncovered plants. In the case of fruits harvested from 
plants planted on 4th of June, the use of cover did not cause significant diffe-
rences in the thickness and weight of flesh. This is in agreement with the 
research by MajKowsKa-gadoMsKa (2010a), who concluded that covering 
plants planted in early June with polypropylene fiber had no influence on the 
flesh thickness of cv. Malaga F1 melon.

The study also showed a significant influence of the examined factors on 
the firmness of fruit flesh. Significantly the highest flesh firmness was determi-
ned in fruits from plants planted on 4th of June (2.23 kgf), it was lower in fruits 
from plants planted on 25th of May (2.16 kgf) and significantly the lowest flessh 
firmness was found in fruits from plants planted on 15th of May (2.00 kgf). 
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Fig. 2. The quality of marketable melon fruits (mean from 2008-2010).
Values followed by the same lowercase or uppercase letters are not significantly different  

at P ≤ 0.05
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With respect to plants planted on 15th of May and 4th of June, significan-
tly higher firmness of flesh was characteristic for fruits from the uncovered 
cultivation than from plots covered with polypropylene fiber. The duration of 
covering had no a significant effect on flesh firmness. Regarding plants plan-
ted on 25th of May, the significantly highest flesh firmness had the fruits 
harvested from plants grown without polypropylene fiber (2.34 kgf) and the 
significantly lowest value of this trait was achieved by fruits from plants co-
vered for 8 weeks (2.01 kgf). 

The biological efficiency of marketable fruit reached 69.5%. The investi-
gated factors and their interactions were not found to have an influence on 
the biological efficiency of marketable fruit of cv. Malaga F1 melon grown in 
our experiment. 

CONCLUSION

1. The weather conditions had a significant influence on the growth,  
development and yield of cv. Malaga F1 melon. In the all years of the rese-
arch, satisfying yields were obtained under the weather conditions of central 
eastern Poland. 

2. The earliest planting date had the best effect on the marketable yield 
and average weight of marketable fruit. The marketable yield and average 
weight of marketable fruit from covered plants were significantly higher 
than from uncovered plants. The duration of covering had no significant ef-
fect on the yield parameters. 

3. Fruits from plants planted on 15th of May were characterized by the 
highest thickness of flesh as well as the highest content of dry matter and 
total sugars. The lowest firmness of fruit flesh in fruits from plants planted 
the earliest proves of their ripeness, which determines the taste. The plan-
ting date had no influence on the content of monosaccharides, ascorbic acid 
and iron as well as on the acidity of melon flesh. 

Table 5 
Content of ascorbic acid and iron in the melon fruits (mean 2008-2010)

Covering
Ascorbic acid  (mg 100g-1 f.m.) Iron  (mg kg-1 f.m.)

15 May# 25 May 4 June Mean 15 May 25 May 4 June mean
Control without covering 17.1a* 17.7a 17.4a 17.4a 5.8b 5.6a 5.8a 5.7a
for 4 weeks after planting 17.8a 18.2a 18.0a 18.0a 4.7a 5.3a 5.5a 5.2a
for 8 weeks after planting 17.7a 17.9a 17.6a 17.7a 5.1ab 5.1a 5.7a 5.3a
until harvest 18.2a 18.2a 17.4a 17.9a 5.6b 5.5a 5.2a 5.4a
Mean 17.7A** 18.0A 17.6A 17.8 5.3A 5.4A 5.6A 5.4

#, *, ** Explanations as in Table 3
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4. Fruits from plants covered for 8 weeks or until harvest were characte-
rized by thicker flesh and higher weight as compared to harvested from 
plants covered for 4 weeks and uncovered. Fruits from plants covered with 
polypropylene fiber were more mature, which was evidenced by the lower 
firmness of their flesh. Covering had no influence on the nutritive value of 
melon fruits. 

REFERENCES
Biesiada a. 2008. Effect of flat covers and plant density on yielding and quality of kohlrabi.  

J. Elementol., 13(2): 167-173.
Birch c.J., rickert k.G., WearinG a.h., tan d.k.y. 2000. Broccoli yield and quality can be  

determined by cultivar and temperature but not photoperiod in south-east Queensland. 
Aust. J. Exp. Agric., 39: 901-909.

doBroMiLsKa r. 2000. The dependence of yield and commercial and biological quality of the 
sweet peppers fruits on the way of plant covering. Zesz. Nauk. AR Kraków, 71(364): 79-82. 
(in Polish)

górsKi t., ZaLiwsKi a. 2002. A model of Poland’s agroclimate. Pam. Puław., 130(1): 251-260. (in 
Polish)

iBarra L., fLores j., díaZ-PéreZ j.c. 2001. Growth and yield of musk melon in response to plas-
tic mulch and row covers. Sci. Hort., 87(1-2): 139-145. DOI: 10.1016/s0304-4238(00)00172-2

Jędrszczyk e., skoWera B., kopcińska J., amBroszczyk a. m. 2012. The influence of weather con-
ditions during vegetation period on yielding on twelve determinate tomato cultivars. Not. 
Bot. Horti. Agrobot., 40(2): 203-209.

Kaur M., deeP g., jain a.K., raina K., agarwaL c., weMPe M.f., agarwaL r. 2013. Bitter melon 
juice activates cellular energy sensor AMP-activated protein kinase causing apoptotic death 
of human pancreatic carcinoma cells. Carcinogenesis, 34(7): 1585-1592. DOI: 10.1093/ 
carcin/bgt081

Kosterna e., ZaniewicZ-BajKowsKa a., francZuK j., rosa r. 2009. Effect of foliar feeding on the 
field level and quality of six large-fruit melon (Cucumis melo L.) cultivars. Acta Sci. Pol., 
Hort. Cult., 8(3): 13-24.

kosterna e., zanieWicz-BaJkoWska a., rosa r., Franczuk J., Borysiak-marciniak i. chromińska k. 
2010. Effect of black synthetic mulches on the fruit quality and selected components of nutri-
tive value of melon. Acta Sci. Pol., Hort. Cult., 9(3): 27-36.

Lee s.K., Kader a.a. 2000. Preharvest and postharvest factors influencing vitamin C content  
of horticultural crops. Postharvest Biol. Technol., 20: 207-220.

Lester g.e., jifon j., gordon r. 2005. Supplemental foliar potassium applications during 
muskmelon fruit development can improve fruit quality, ascorbic acid and beta-carotene 
contents. J. Amer. Soc. Hort. Sci., 130(4): 649-653.

Lester g.e., jifon j., gordon r. 2006. Supplemental foliar potassium applications with or with-
out a surfactant can enhance netted muskmelon quality. Hort. Sci., 41(3): 741-744.

Lester g.e., Hodges d.M. 2008. Antioxidants associated with fruit senescence and human 
health: Novel orange-fleshed non-netted honey dew melon genotype comparisons following 
different seasonal productions and cold storage durations. Postharvest Biol. Tech., 48:  
347-354. DOI: 10.1016/j.postharvbio.2007.11.008

Lin d., Huang d., wang s. 2004. Effect of potassium levels on fruit quality of muskmelon in soil-
less medium culture. Scientia Hort., 102: 53-60.

MajKowsKa-gadoMsKa j. 2009. Mineral content of melon fruit (Cucumis melo L.). J. Elementol., 
14(4): 717-727. DOI: 10.5601/jelem.2009.14.4.717-727



905

MajKowsKa-gadoMsKa j. 2010a. Studies on the impact of direct plant’s covering and soil mulch-
ing on growth, development and yield of melon (Cucumis melo L.). Wyd. UWM w Olsztynie, 
Rozpr. Monogr. 159, pp. 112. (in Polish)

MajKowsKa-gadoMsKa j. 2010b. The chemical composition of fruit in selected melon cultivars 
grown under flat covers with soil mulching. Acta Sci. Pol., Hort. Cult., 9(2): 39-52.

Menon s.V., rao t.V.r. 2012. Nutritional quality of muskmelon fruit as revealed by its bio-
chemical properties during different rates of ripening. IFRJ, 19(4): 1621-1628.

michalik Ł. 2010. The effect of non-woven PP fabric covers on the yielding and the fruit quality 
of field-grown sweet peppers. Acta Sci. Pol., Hort. Cult., 9(4): 25-32.

ouZounidou g., PaPadoPouLou P., giannaKouLa a., iLias i. 2006. Effect of plant growth regula-
tors on growth, physiology and quality characteristics of Cucumis melo L. Veget. Crops Res. 
Bull., 65: 127-135.

rekoWska e., skupień k. 2007. Influence of flat covers and sowing density on yield and chemical 
composition of garlic cultivated for bundle-harvest. Veget. Crops Res. Bull., 66(1): 17-24. 
DOI: 10.2478/v10032-007-0003-y

rosa r. 2014. Response of sweet corn cultivated in eastern Poland to different sowing dates and 
covering with non-woven PP. Part II. Ear quality traits. Acta Sci. Pol., Agric., 13(4): 113-126.

santos f.g.B., negreiros M.Z., Medeiros j.f., sousa nunes g.H., Medeiros d.c., granjeiro 
L.c. 2015. Production and quality of Cantaloupe melon grown in protected cultivation tem-
porarily with row cover in Mossoró, Rio Grande do Norte State, Brazil. Rev. Ceres, Viçosa, 
62(1): 93-100. (in Portuguese) DOI:10.1590/0034-737x201562010012

sHewfeLt r.L., Henderson j.d. 2003. The future of quality. Proc. of the Int. Conf. on Quality in 
Chains. Acta Hort., 604: 49-60.

wierZBicKa a. 2011. Some quality characteristics of potato tubers grown in the ecological system 
depending on irrigation. J. Res. Appl. Agric. Engng., 56(4): 203-207. (in Polish)

wierZBicKa B., KusKowsKa M. 2002. The effect of some factors on the vitamin C content in vege-
tables. Acta Sci. Pol., Hort. Cult., 1(2): 49-57. (in Polish)

wierZBicKa B., MajKowsKa-gadoMsKa j., nowaK M. 2007. Concentrations of some bionutrients in 
parthenocarpic of some bionutrients in parthenocarpic cucumber fruits in forced cultivation. 
Acta Sci. Pol., Hort. Cult., 6(1): 3-8.

WolBanG c.m., Fitos J.l., treeBy m.t. 2008. The effect of high pressure processing on nutrition-
al value and quality attributes of Cucumis melo L. Inn. Food Sci. Emerg. Technol., 9(2): 
196-200. DOI: 10.1016/j.ifset.2007.08.001

World Reference Base for Soil Resources. 2014. Update 2015. World Soil Resources Reports No. 
106, FAO, Rome

ZaniewicZ-BajKowsKa a., Kosterna e., francZuK j., rosa r. 2010. Yield quality of melon (Cu-
cumis melo L.) depending on foliar feeding. Acta Sci. Pol., Hort. Cult., 9(1): 55-63.


