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Abstract: This study emphasizes the economic significance of watermelon cultivation in
the Republic of Serbia, introducing innovative techniques such as seedling production,
grafting, mulching with black polyethylene film and low tunnels. Collectively, these methods
contribute to earlier planting, improved crop development, and enhanced fruit quality.
Grafting, particularly using Lagenaria siceraria and Cucurbita species, positively impacts
yields and flowering. The incorporation of black polyethylene film aids in weed control,
reduces herbicide usage, and minimizes labor inputs. Low tunnels, with transparent film
covers, modify microclimates, allowing for earlier harvests. These integrated practices offer
a sustainable approach to advancing watermelon cultivation techniques, potentially
influencing agricultural practices on a global scale by promoting efficiency, yield
optimization, and resource conservation.
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1. Introduction

Watermelon originates from Central and South Africa and is considered one of the
oldest cultivated plant species [1]. In the Republic of Serbia, watermelon holds significant
economic importance as one of the major vegetable crops. Over the past five years,
watermelon and melon have been cultivated on an average area of 5,593 hectares, with an
average yield of 29.8 tons per hectare and a total production of 166,671.00 tons. Globally,
they are cultivated on 3,024,773.6 hectares, with an average yield of 33.4 tons per hectare
and a total production of 101,027,438 tons [2].

2. Aspects of Open-Field Watermelon Production

Early watermelon production can be achieved through direct seeding in "hotbeds" or,
more commonly and significantly, through seedlings. Seedlings can be grafted, and the
cultivation process may involve mulching the soil with plastic film and a combined use of
plastic mulching and low tunnels [3].
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Seedlings for early production are produced in containers, cups, pots, bags, and
nutrient cubes in protected environments equipped with heating capabilities, with the
seedling production period lasting about a month. Sowing for seedling production is done in
March, requiring a 20-25 °C temperature. After germination, the temperature should be
reduced to 16-18 °C (over a period of 5 to 6 days) to prevent plant elongation, after which
the temperature is increased to 20-25 °C. Excessive humidity, high temperature, and reduced
light can lead to the formation of tender and elongated plants. Therefore, it is essential to
ventilate the protected environment regularly where seedlings are produced. During
seedling production, it is necessary to evenly irrigate plants with water at a suitable
temperature of 18 °C to 20 °C [4].

Early watermelon production can also be achieved using grafted seedlings. The most
commonly used rootstocks for grafting are species such as Lagenaria siceraria, followed by
Cucurbita moschata, Cucurbita maxima, and hybrid rootstocks such as Cucurbita maxima X
Cucurbita moschata [5]. The root system of gourds is stronger, better withstands lower soil
temperatures and drought, tolerates transplanting more easily, and allows the plant to better
utilize nutrients from the soil [6]. It is an essential agronomic measure when cultivating
watermelon in monoculture, where plots are infected with Fusarium oxysporum f. sp.
niveum, Verticillium dahliae, Monosporascus cannonballus, Rhizoctonia solani, Meloidogyne
incognita [7]. Grafting results in significantly higher yields and earlier flowering [5],
increases the average fruit weight by about 15% and increases the number of fruits per plant
by about 25% compared to non-grafted seedlings [8].

Mulching improves the soil's physical, chemical, and biological properties, increasing
crop yields [9]. Laverde [10] notes that there are various colored plastic films available in
the market (black, white, brown, blue, green, red, and transparent). Still, in the
agroecological conditions of the Republic of Serbia, black polyethylene film is most
commonly used for 5011 mulchlng (Flgure 1). ThlS type of film represents a standard among

: vegetable producers worldwide due to
. its excellent characteristics and low
cost [11,12]. Simultaneously with the
(1 laying of the film, a drip irrigation
Ml system is installed. An essential
' advantage of plastic films is the earlier
. watermelon harvest due to increased
soil temperature and faster crop
growth and development [13].

. Figure 1. Watermelon production
under polyethylene film?

Photos by B. Vojnovi¢, July, 4 2023, in the locality Deronje (Vojvodina Province, Serbia).
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Black plastic film, in particular, ensures a watermelon harvest 7-14 days earlier and
better fruit quality [14]. Mulching also reduces weed growth, decreases herbicide use, and
lowers the labor input for crop cultivation by 65-80% [15].

Low tunnels (Figure 2) are semi-circular greenhouses with a height of 40-60 cm,
width of 50-150 cm, and length of 200-400 m, commonly used in vegetable production [16].
Low tunnels find the most significant application for heat-loving plants sensitive to low
temperatures [17]. Transparent films ranging from 14 pm [3] to 110 um [6] cover low
tunnels. Low tunnels can modify the microclimate in crops by increasing air and soil
temperatures [18], preventlng frost damage [19], positively affecting plant growth and
: ~ development, early maturity, and
~— increasing yields [20]. They
. simultaneously protect plants from wind,
pests, and rain. The combination of soil
mulching and plant covering ensures an
improved microclimate for crop growth,
leading to increased overall and early
yields [17].

Figure 2. Watermelon production under
. low-tunnel conditions?

The use of low tunnels allows for watermelon planting to commence one month
earlier [20]. In the agroecological conditions of the Republic of Serbia, transplanting
watermelon seedlings under low tunnels begins in the first decade of April. The film covering
the low tunnels is removed when the danger of low temperatures has passed, and the leaves
start touching the film [18]. Thanks to low tunnels, harvesting can start two to three weeks
earlier [6].

3. Conclusion

This study underscores the pivotal role of innovative techniques, namely mulching
and low tunnels, in advancing early watermelon cultivation. Their combined application
enhances microclimatic conditions, allowing for earlier planting and harvesting, and
substantially boosts economic efficiency and overall crop yields. These findings underscore
the imperative of embracing sustainable practices in modern agriculture.

2Photos by D. Vojnovié, May, 8" 2020, in the locality Budanovci (Vojvodina Province, Serbia).
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