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The countries that are traditionally leaders in watermelon production are China, Turkey,
Iran, Brazil, and the United States. China is the main producer of this crop, accounting for
62% of the total global volume. Annual watermelon production is relatively stable with minor
Sfluctuations in cultivation years. Only in Iran, starting in 2017, production volumes decreased by
about 1.5 times, due to a decrease in cultivation areas and a decrease in yield levels. At the same
time, on average from 2010 to 2022, Iran ranks second in watermelon cultivation areas after
China, where 1.4—1.6 million hectares or 49% of the total global area occupied by this crop are
allocated annually. However, in terms of fruit yield, China is surpassed by Turkey — 40.35 tons
per hectare compared to 43.27 tons per hectare. Even higher yields are obtained in Spain — an
average of 51.71 tons per hectare from 2010 to 2022. Spain is one of the main exporters of
watermelon fruits to the EU and the main supplier to Germany. In Ukraine, production volumes
vary significantly over the years of the study period. The highest watermelon harvests in our
country were obtained in 2010-2013. Due to the annexation of Crimea and active hostilities
since the beginning of Russia’s full-scale invasion of Ukraine, the cultivated areas and production
volumes of watermelon fruits reached their minimum values in 2022. As for yield, even during the
pre-war period, it significantly lagged behind global indicators, which is determined by a number
of factors, including the imperfection of existing cultivation technologies, non-compliance with
deadlines and quality of agronomic measures, lack of an established sales mechanism, imperfect
pricing system, inability to sell non-standard or non-marketable fruits, etc. The restoration of the
melon industry in Ukraine requires support at the state, regional, and economic levels. This will
allow for the establishment of stable production of high-quality watermelon fruits, their industrial
processing, and ensure high competitiveness of watermelon products in the international market.
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Cuoskina O.B., leanie M.O., baknanosa T.B. Cyuacnuii cman, npoonemu ma nepcnekmueu
6UPOOHUYMEA KABYHIE

Kpainamu-nioepamu 3a obcseamu eupobrHuymea xaeynie mpaouyiino € Kumai, Typeu-
uuna, Ipan, bpasunis ma CLIA. Ilpu ybomy 0CHOBHUM UPOOHUKOM YIEL OAUWMAHHOT Kyibmypu
€ Kumaii 3 uacmkoro 62% 6i0 3acanvHoeo c8imogozo obcsazy. Illopiune supobHUYmMeo niooie
KasyHa € Oinvui-meHu cmabilbHuM 3 He3HAYHUMU KOTUBAHHAMY 30 pOKAMU supowyeanns. Jluwe
6 Ipani, nowunarouu 3 2017 p., obcseu supobnuymea ckopomunucs npubnusno 6 1,5 pasu, wo
N08 'A3aH0 5K 31 AMEHUEHHAM NI0W NOCIBI8, MAK 1 3HUICEHHAM PIigHs 8poxcaiinocmi. OOHOUACHO,
y cepeonvomy 3a 2010-2022 pp. 3a nocienumu nrowamu kagyna Ipan nocioae opyze micye nicis
Kumato, 0e nio xasynu wopiuno 6iosooumvcs 1,4—1,6 man ea abo 49% 3acanvhux ceimogux
naow, 3aunamux yicio kynemyporw. Ipu ypomy 3a eposrcaiinicmio niodie Kumaii nocmynaemuocs
Typeuuuni — 40,35 npomu 43,27 m/ea. e 6invwuii pisens ypodcaiinocmi ooepicyroms 6 Icna-
Hit — 51,71 m/ea y cepeonvomy 3a 2010-2022 pp. Icnanis € 00HUM i3 OCHOBHUX eKCNOPMEPIE NILO-
0ig kasyna 6 €C ma conosHum ix nocmauanvruxkom 00 Himeuuunu. B Vikpaini o6cseu eupoomu-
ymea 00Cumy CUILHO BAPIIOIONb 3a POKAMU GUPOWYBAHHS 00CTIONCY8ano2o nepiody. Haubinbui
6a106i 300pu kagyuig y Hawil kpaini ompumysanuy 2010-2013 pp. V 36 ’a3xy 3 anekciero Kpumy
ma akmuHuMu OotiosuMU OLAMU 8i0 NOUAMKY hOGHOMAacumMabHo20 emopaHents Pocii ¢ Yxpainy
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naowi nocigie nio Kagynamu ma oocseu eupobHuymea niodie y 2022 p. docsenu c80ix MiHi-
manvhux 3uavens. Lo cmocyemuces epodcatinocmi, mo HAgimv y 0080ECHHUL NePiod, 6OHA CYyM-
MEBO NOCMYNANACH CEIMOBUM NOKAZHUKAM, WO 00YMOBIEHO YiNoW HU3KOI0 (akmopis, y momy
Yucni HeOOCKOHANICIIO ICHYIOUUX MeXHON021l GUPOULYBAHSL, HEOOMPUMAHHAM CIPOKIG i AIKOCMI
BUKOHAHMS AZPOMEXHIUHUX 3aX00i8, BIOCYMHICMIO HANACOOICEHO20 MEXAHIZMY 30YMY, Hed0CKo-
HAIOI0 CUCTNEMOTO YIHOYMEOPEHHSl, HEMOICTUBICIIO peanizayii HecmandapmHuux abo HeKoHOU-
yitHux ni1odie mowjo. Bionosnennsa bawmannuybkoi eanysi 6 Yxkpaini nompebye niompumxu Ha
0epIICABHOMY, PECIOHATLHOMY MA 20CHO0apcbkoMy piensax. Lle dozeéonumsv nanazooumu cmane
BUPOOHUYMBO BUCOKOAKICHUX NA00I6 KABYHA, iX NPOMUCTIOBY NepepoOKy ma 3a0e3neuums 6UCoKy
KOHKYPEHMOCNPOMOIICHICTIG KAGYHOBOL NPOOYKYIT HA MIdICHAPOOHOMY PUHKY.

Kniouogi cnosa: xasyn, bawmannuyvka 2any3v, 06cseu 6upoOHUYmMEa, naowi nocieis, ypo-
JHCATHICTD.

Problem statement. The development of the melon industry is a crucial direction in
Ukraine’s partnership with European Union countries. The soil and climate conditions,
especially in the southern region of our country, are favorable for obtaining biologically
valuable, high-quality yields of melon crops that play a leading role in the population’s
diet. According to established medical norms, annual consumption of vegetable prod-
ucts per person should be 161 kg, including 31 kg or 19% for melon crops. Based on
these calculations, melon production in Ukraine should reach a level of about 1.5 mil-
lion tons [1].

The most common melon crop in Ukraine is considered to be watermelon. Its fruits
are in high demand not only because of their juiciness and sweet taste but also for their
preventive and medicinal properties [2, 3]. In addition to consuming watermelon fruits
fresh, they are used to make watermelon honey, juices, alcohol base, yeast, candied
fruits, and are also pickled and marinated. Such production of watermelon products can
play an important role in both agricultural and tourism businesses in the future [4].

Watermelon is a drought-resistant crop, with its root system penetrating the soil to
a depth of two meters or more, and its stems and leaves covered with a thick layer
of cuticle [5]. These biological characteristics, along with the nutritional, dietary, and
medicinal value of this crop, indicate its significant prospects in the post-war period for
the recovery of Ukraine’s agricultural sector, especially in the southern region where
irrigation has been destroyed, which is the main production zone for melon products.
Therefore, studying the current state, problems, and prospects of watermelon produc-
tion is a relevant issue today.

The analysis of recent research and publications shows that the dry matter content
in the flesh of table watermelons ranges from 8 to 16%. Sugars — sucrose, glucose, and
fructose — are the predominant components of the dry matter. Fructose is the sweetest,
accounting for 50-60% of the total sugar content. According to estimates, one medi-
um-sized watermelon fruit (3—4 kg) contains 200-300 g of sugars. The highest sugar
content is found in the central part of the fruit, while it decreases towards the rind. The
sweetness primarily determines the quality of watermelon fruits as a dessert product, but
it is not the only value of this melon crop [6, 7].

Table watermelons contain vitamins B1, B2, B3, PP, pantothenic acid, folic acid,
carotenoids (with lycopene being the predominant one), as well as all essential amino
acids [1]. In addition to its involvement in blood formation, folic acid actively partic-
ipates in protein synthesis, has anti-sclerotic effects, and regulates lipid metabolism in
the human body. Significant amounts of folic acid are also found in spinach, green peas,
and cauliflower, but it is destroyed during cooking. Therefore, watermelon is considered
one of the most valuable sources of folic acid [8, 9].

Watermelon is enriched with iron salts and alkaline compounds that neutralize the
excess amount of acids that enter the human body with basic food products (meat, fish,
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eggs, bread). It also contains pectin, which binds and removes heavy metals and radio-
nuclides from the body [5]. The easy digestibility of watermelon allows it to be recom-
mended for people of all ages. The recommended annual consumption of watermelon
per person is 16.5 kg (53% of the total volume of vegetable consumption) [1].

The therapeutic value of this melon culture is determined by its diuretic properties
and activation of the processes of removing harmful substances from the human body.
Therefore, watermelon diets are recommended for patients with kidney stones in most
cases [10, 11]. Watermelon also plays an important therapeutic role in liver diseases
[12], atherosclerosis [13], and hypertension [14]. Modern research has also shown that
watermelon seeds, like pumpkin seeds, have anthelmintic properties [15].

According to reports from foreign authors [16, 17], watermelon is a highly profitable
and economically attractive crop. In Ukraine, the realization of the high productivity
potential of watermelon, and consequently the profitability of its production, has been
limited in recent years by a number of problems, including violations of cultivation
technologies, imperfections in the agricultural market, lack of developed infrastructure,
etc. [18]. Therefore, solving these and other problems in the melon industry, especially
in the post-war period of Ukraine’s agricultural sector recovery, determines the rele-
vance of this study.

Problem statement. The objective of the scientific research is to analyze the current
state of watermelon production in Ukraine, one of the largest producers in the world,;
identify urgent problems in the melon industry and explore prospective solutions.

To achieve the set goal of the scientific research, the following methods were used:
comparative analysis method, which involved comparing statistical data for different
years and periods; graphical method — for visual representation of research results and
understanding trends and dependencies between individual indicators; abstract-logical
method — for formulating theoretical generalizations, conclusions, and practical recom-
mendations based on the research results.

The FAOSTAT - Food and Agriculture Organization of the United Nations statistical
database, scientific information sources, and the results of our own research and calcula-
tions served as sources of information for conducting scientific research.

Presentation of the main material of the study. The leading countries in terms
of watermelon production volume are China (51.8-63.4 million tons), Turkey
(3.7-4.0 million tons), Iran (1.2—4.1 million tons), Brazil (0.7-2.3 million tons), and the
USA (1.5-1.9 million tons) (Table 1). China is the absolute leader in the production of
this melon crop. It accounts for 61.8% of the world’s production volume (Figure 1). The
share of other leading countries is less significant: Turkey — 2.8%, Iran — 2.6%, Brazil —
2.2%, USA — 1.7%. The rest of the countries in the world account for 27.9%.

The production volumes of watermelons in the leading countries in growing this
crop are relatively stable with slight fluctuations over the years. An exception should be
noted for a country like Iran. From 2010 to 2016, Iran annually produced 3.2—4.1 mil-
lion tons of watermelon fruits. Starting from 2017, production volumes decreased by
approximately 1.5 times, which is due to a significant reduction in cultivation areas and
a decrease in the yield level of this crop. For the period of 2010-2016, the cultivation
areas for watermelons in Iran ranged from 123.2-152.9 thousand hectares, but starting
from 2017, they did not exceed 70.3 thousand hectares, and in 2021-2022, they reached
their minimum values for the analyzed period — 50.0-54.9 thousand hectares, which is
1.6 times less even compared to 2000 (Table 2). Despite this, on average for 2010-2022,
Iran’s share in the world’s watermelon cultivation areas was 3.2%, making it the sec-
ond-largest country after China (Figure 2).
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Dynamics of watermelon production by the largest producing countries
(source: FAOSTAT, 2023)

—_—

USA-1.7% |
Brazil - 2.2%
Iran - 2.6%

Turkey - 3.8%

Fig. 1. The share of countries in the world production of watermelons

(overall for 2010-2022) (source: FAOSTAT, 2023)
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Undoubtedly, China remains the undisputed leader in watermelon cultivation areas
in the world. Every year, 1.4—1.6 million hectares are allocated for this popular crop
in the country, which on average for 2010-2022 accounts for 49.0%, or almost half of
the total global areas occupied by watermelons. Along with its leadership in production
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volumes and cultivation areas, China lags behind Turkey in terms of fruit yield, which is
clearly illustrated in Figure 3. On average for 2010-2022, the fruit yield of watermelons
in China was 40.35 tons/ha, while in Turkey it was 43.27 tons/ha, which is 2.92 tons/ha
or 7.2% higher (Figure 4).

Table 2

Dynamics of planted areas under watermelons in the countries
with the largest production volumes in the world (source: FAOSTAT, 2023)
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Fig. 2. The share of leading countries in the global area of watermelon crops on average

SJor 2010-2022 (source: FAOSTAT, 2023)
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An even higher level of fruit yield of watermelons than in Turkey and China is
achieved in Spain, and this applies to all years of the analyzed period. On average
for 2010-2022, the fruit yield of watermelons in Spain was 51.71 tons/ha, which is
8.44 tons/ha higher than in Turkey and 11.36 tons/ha higher than in China. Moreover,
Spain is one of the main exporters of watermelons in the EU and the main supplier of
this crop to Germany [19].

t'ha &0

30

40

30

20

10
0 2000 2000
—China 31.55 36,76
——Turkey 31.59 38350
——1Iran 19.86 2467
Brazil 845 21.62
—TI5A 2536 34.53
——Spain  39.20 41.96

—World 2433 29.17

2011 20

122013 2004 2015 2016 2017

3T.24 3848 3877 3937 40.34 4090 41.41

3945 41,

16 3969 40.70 41.74 42,53 4378

2500 2482 2A50 2623 2958 2070 24.14
22.50 2198 2351 23.001 2209 2312 2241

3444 34

99 3561 3348 34.14 39.63 42,19

43.09 46,00 48.58 47.83 54.30 5701 3559

29.51 30,

T2 30093 3133 31.79 31.96 3258

2018
40.40
44,69
24.14
22.00
9.9
53.55
3246

2019 2020
4141 42,90
4643 47.16
2383 1280
23.17 2225
40.76 40,79
55.92 57112
33,15 3394

2021 | 2022
43,09 43.50
47.55 49,18
22800 24,00
23.30 2231
38,50 39.59
5T.62 5369
3353 M7

Fig. 3. The dynamics of watermelon yields in the world s leading countries in terms
of production volumes (source: FAOSTAT, 2023)
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The production volumes of watermelons in Ukraine vary significantly over the years,
with the highest values in 2010-2013 (Figure 5). After the annexation of Ukrainian
Crimea in 2014, they significantly decreased, and since the beginning of the full-scale
invasion of Russia into Ukraine, they reached their minimum values, as well as the cul-
tivation areas of this crop (Figure 6).
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As for the fruit yield of watermelons in Ukraine, it is significantly lower compared to
global indicators and much lower than in Spain, which is clearly illustrated in Figure 7.
This situation is primarily due to the imperfection of watermelon cultivation technology
in our country. The selection of the variety or hybrid, its potential capabilities, adapta-
tion to adverse environmental factors (such as high atmospheric temperatures and insuf-
ficient moisture), resistance to harmful organisms, etc., have the greatest influence on
achieving a high yield level. Variety resources account for about 40% of the yield. The
creation of an optimal nutrient background plays a very important role in watermelon
cultivation technology, as fertilizers ensure the formation of one-fourth of the yield.
About 30% of the yield is determined by compliance with the timing and quality of each
agrotechnical measure in cultivation [20].
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Fig. 7. Comparative diagram of the yield of watermelons in Ukraine with the yield
of leading European countries and world indicators (source: FAOSTAT, 2023)

At the same time, it should be noted that the existing watermelon production sys-
tem requires support at the state, regional, and economic levels. At the state level, it is
necessary to provide protection for producers, create a wholesale food market, stim-
ulate competition in the procurement, storage, and processing of watermelon fruits.
The formation of integration structures and processing organizations is a priority at the
regional level [18].

At the economic level, it is necessary to develop a sales concept, as a certain amount
of fruit remains unsold every season. In this case, a certain portion of the unsold pro-
duce consists of non-standard or unfit fruits, making it difficult to sell them in their
fresh form. Another portion of the unsold fruits remains unharvested in the fields due
to imperfect pricing — the selling price does not always cover the harvesting costs [21].

At the economic level, it is also important to consider the real capabilities of farms
and increase production volumes by increasing yields through the implementation of
innovative and efficient elements of agrotechnology. Non-standard and unfit fruits can
be used for processing into watermelon products such as pickled watermelons, juices,
candied fruits, marshmallows, preserves from watermelon rinds, watermelon honey, etc.
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Therefore, the development of innovative approaches to watermelon cultivation in
Ukraine in the future will allow for sustainable production of high-quality fruits, which in
turn will ensure the competitiveness of watermelon products in the international market.

Conclusions and recommendations. The top five countries in terms of watermelon
production volumes are China, Turkey, Iran, Brazil, and the United States. China is at
the top of this ranking, where annually 1.4—1.6 million hectares or almost half of the
world’s total watermelon cultivation area is dedicated to watermelons. Turkey surpasses
China in terms of yield levels, but even higher yields are achieved in Spain — a country
recognized as one of the main exporters of watermelons to the EU and the main exporter
of this crop to Germany. Ukraine significantly lags behind leading countries in terms of
watermelon yields due to a number of problems that require support for the watermelon
industry at the state, regional, and economic levels. The development of innovative
approaches will allow for the high competitiveness of Ukrainian watermelon products
on the international market.
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