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INFLUENCE OF FRUIT PICKING PHASES OF
PROMISING CUCUMBER HYBRIDS ON
PRODUCTIVITY UNDER DRIP IRRIGATION IN THE
SOUTH OF UKRAINE

Among vegetable crops, cucumber is one of the most widespread both in Ukraine and abroad.
It is a widely consumed vegetable with high taste in both fresh and processed form [1, 2, 3]. It is a
traditionally familiar crop grown by both industrial farms and private households, mainly in open
ground, but also quite commonly in closed ground.

The list of varieties approved for cultivation in Ukraine includes varieties and hybrids for
universal use, salad consumption, and for pickling and canning. In Ukraine, there is a great demand
for such products and therefore there is a need to significantly increase the production of organic
cucumber for fresh consumption and for canning, as this not only extends the period of fresh
consumption but also forms exports to developed economies [2]. Ukraine has quite favorable
conditions for growing cucumbers. These are fertile soils, favorable climate or irrigation, significant
experience in vegetable growing, and scientific and production potential for the development of
technologies and breeding [4, 5], and Ukraine needs to take this into account to maintain and expand
its segment in the international vegetable market [6, 7].

Implementation of a scientifically and economically sound approach to growing vegetables,
including specialization of the location of growing zones, introduction of innovations in cucumber
growing technology, taking into account specific soil and climatic conditions of the farm, delivery
time, variety and market requirements for types of products. Growing specialty products according to
the needs and preferences of consumers or processing companies [7, 8, 9].

The introduction of new intensive technologies is based on the variety and its purpose. Varieties
and hybrids for open field cultivation must simultaneously have a set of valuable economic traits, be
stress-resistant, tolerate day and night temperature changes, extreme moisture, and not be vulnerable
to diseases and pests [8]. In the open field, the threat of rapid development and spread of diseases and
pests is much greater. Their harmfulness is also higher, so genotypes must be highly resistant to biotic
factors [8-14].

43 |


https://orcid.org/0000-0002-2724-3614
https://orcid.org/0009-0001-9872-7237

I The process and dynamics of the scientific path e

In contrast to the ripening time, the size is of great technological importance. According to the
size, the fruits are divided into the following three groups: zelenets with a length of 9.1-12.0 cm in the
open field and 9.1-30.0 cm in the closed field; gherkin with a length of 5.1-9.0 cm; pickle with a length
of 3-5cm.

The aim of our research was to study the productivity and compare two promising cucumber
hybrids Kibria F1 and Madeira F1 in the conditions of the Southern Steppe zone of Ukraine under drip
irrigation.

The experiments were conducted during 2020-2021 on the basis of the experimental field of the
educational and research center of Mykolaiv National Agrarian University. The soils of the
experimental farm are represented by southern low-humus, slightly saline, heavy loamy black soil on
loess. The soil profile of the experimental field is represented by the following arrangement of horizons
[15-20].

The lowest moisture capacity of 0-70 cm of the soil layer is 22.0%, the wilting moisture content
is 9.7% of the dry soil mass, and the density of the soil is 1.40 g/cm. The content of humus in the
topsoil is 2.9-3.2%, mobile phosphorus is 38%, and exchangeable potassium is 332-525 mg/kg of soil.
The soil contains 0.20-0.25% of gross nitrogen and 0.12-0.14% of phosphorus. The soil absorbing
complex is saturated mainly with calcium and magnesium. The reaction of the soil solution of the
upper horizons is close to neutral or slightly alkaline (pH = 6.8-7.2), increasing down the profile. By
its characteristics, the soil of the experimental field is typical for the chernozem of the southern steppe
zone of Ukraine and is suitable for growing most of the main field crops. The humus horizon of 47-
52 cm is dark gray with a chestnut tint, characterized by salinity and a narrow ratio of Ca2+* and
Mg2+ (2.5-2.8) [15-20].

The experimental scheme included the following variants:

I. Hybrid (factor A)

1. Kibria F1;

2. Madeira F1.

I1. Selection (factor B)

1. Small size (SS) pickle;

2. Gherkins Large size (LS);

3. Greens Trial (TR).

The experimental variants were placed systematically in quadruplicate, and the plot area was 72
m? (6x12 m).

Cucumbers were planted with seedlings at a soil temperature of 12-13°C with a row spacing of
1.20 m. The distance between plants in a row was formed based on the norm of 26.5 cm in order to
form 20.3 thousand plants/ha. The planting depth was 10-12 cm. After planting, the field was watered.
During planting, fertilizers were applied at a rate of N20P20K20, and nitroammophoska was used.

The experiments were accompanied by observation of plants as well as meteorological and
weather conditions. All accounting and observations were conducted in duplicate on two non-
contiguous replications [21-22].

Harvesting was carried out by the method of continuous harvesting with an interval of two days.
The harvest data were evaluated and statistically processed by the method of analysis of variance,
correlation and regression analysis.

According to our data, the yield of the hybrids subject to the study was at a high level of 83.1
t/ha on average in the experiment, and significantly varied in the experimental variants.

The highest yield of the Madeira F1 hybrid was 87.8 t/ha on average, which is 12% higher than
that of the Kibria F1 hybrid. According to the type of fruit sampling, the highest white yield was 99.5
t/ha when harvesting Trial (TR) greens, while when harvesting Large size (LS) gherkins, the yield was
17.9% lower and Small size (SS) piquals 31.5% lower.

When using the Kibria F1 hybrid, when changing the type of fruit from Small size (SS) to Large
size (LS) gherkins and Trial (TR) greens, the yield significantly increased from 63.4 to 77.3 and 94.4
t/ha. For the Madeira F1 line, the yield increased from 73.0 to 86.0 and up to 104.5 t/ha, respectively.
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We carried out biometric measurements of fruits, accounting of total and marketable yields, and
product quality assessment. The yields of pickle cucumber and gherkins and greens were harvested
and recorded in two to three days. According to the requirements of the current standard DSTU 3247-
95 "Fresh cucumbers. Specifications”, all fruits were divided into standard and non-standard parts.

According to individual samples, the average weight of Small size (SS) cucumber fruits ranged
from 9 to 30 g for the Kibria F1 hybrid and from 8 to 31 g for the Madeira F1 hybrid. For Large size
(LS) gherkin fruits, this variation was 40-54 and 34-55 g, and for Trial (TR) gherkins 66-93 and 58-
80 g, respectively. The variance among the fruits of Small size (SS) pickles, Large size (LS) gherkins
and Trial (TR) greenery fruits was lower in the Madeira F1 hybrid. The average fruit weight of the
Madeira F1 hybrid was 17.7, 41.7 and 63.1 g, and of the Kibria F1 hybrid, respectively, 17.9, 44.9 and
70.7 g, depending on the sampling phases. The length of the fruits of Small size (SS) ranged from 3.61
to 4.38 cm, and the diameter was 1.28-1.51 cm. The length of Large size (LS) gherkins ranged from
8.54 to 9.01 cm, and the diameter was 3.14-3.28 cm. For Zelenka Trial (TR), the length was 9.63-
10.21 cm and the diameter was 2.9-3.8 cm. According to GOST 1726-2019, the requirements for
cucumbers for canning are that the fruits must be fresh, whole, healthy, not contaminated, without
mechanical damage, without stalks, with a typical shape and color for the botanical variety.

Fruits of the Small size (SS) pickle size of the Madeira F1 hybrid were 3.61-3.95 cm long and
of the Kibria F1 hybrid 4.15-4.38 cm long, indicating a higher growth rate in the latter hybrid. Their
diameter was in the range of 1.28-1.38 and 1.48-1.51 cm, respectively. Accordingly, the ripening index
exceeded the prescribed limits and amounted to 2.82-2.93 and 2.80-2.90. This indicates that the fruits
of the Madeira F1 hybrid are more elongated and suggests that the fruits thicken during ripening.
Moreover, the coefficient of the Madeira F1 hybrid is higher compared to the Kibria F1 hybrid, which
means that the fruits are more elongated and have a better shape.

There were some differences in fruit quality indicators. Fruits of the Small size (SS) type of
pickles had advantages in all traits except for "fruit density"”, where they were inferior to the Trial (TR)
greens in both hybrids. Large size (LS) gherkins and Small size (SS) gherkins had the highest score
for the trait "fruit color", and the hybrid Kibria F1 had the advantage.

The fruits of the Trial (TR) green beans of both hybrids stood out with the highest scores for
fruit density, wall shape, shape and length.

As a result, the overall score of Small size (SS) and Trial (TR) gherkin fruits of the first and
second lines was slightly higher, 7 points against 6 points for Large size (LS) gherkins. This feature
was identified in both hybrids.

Vegetable growing is one of the most profitable sectors of the agricultural sector. At the same
time, the cultivation of gherkin-type cucumbers provides very high profits with appropriate
technologies [23-27]. This is confirmed by our calculations. We determined the indicators of economic
efficiency based on the calculation of the technological map. The prices for seeds and products of both
lines were taken to be the same as of the summer of the current year. The cost of Small size (SS)
pickles was taken at 18 UAH/kg, Large size (LS) gherkins at 11 UAH/kg, and Trial (TR) greens at 8
UAH/kg.

Growing cucumbers on drip irrigation requires significant costs - in the range of 417.81 - 601.2
thousand UAH/ha.

The cost of grown cucumbers ranges from 6.19-6.59 UAH/kg of Small size (SS) cucumbers to
5.99-6.24 UAH/Kg of Large size (LS) gherkins and 5.75-6.08 UAH/kg of Trial (TR) green cucumbers.
The lower limit of the cost value was set for the Madeira F1 hybrid, while the cultivation of the Kibria
F1 hybrid cost on average 5.7% more expensive, which is mainly due to the yield.

The cultivation of the hybrid Kibria F1 led to the formation of products with a total value of
1321.6 thousand UAH/ha to 1585.0 thousand UAH/ha with a maximum value (1585.0 thousand
UAH/ha) in the variant with picking of picks Small size (SS), which had a lower cost of growing, but
they were lower due to the reduction of the use of mineral fertilizers, not the cost of picking. It was the
cost of mineral fertilizers that was the decisive factor in the increase in costs in the Large size (LS) and
Trial (TR) variants.
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The maximum rate of profitability of cultivation of the Kibria F1 hybrid (279.4%) was formed
by cucumber crops harvested in the pickle phase. Sampling of gherkins or greens led to a sharp
decrease in profitability to 188.5 and 130.3%, respectively. An inverse relationship was observed in
the variants of the experiment in terms of the cost of grown products, so for the sample of Small size
(SS) pickles the indicator was 6.59 UAH/kg, Large size (LS) gherkins - 6.24 UAH/kg and Trial (TR)
greens - 6.08 UAH/kg. When growing cucumber of Madeira F1 hybrid, the following economic
indicators of cultivation were noted.

The cultivation of Madeira F1 hybrid resulted in the formation of products with a total value of
1463.0 thousand UAH/ha to 1825.0 thousand UAH/ha with a maximum value (1825.0 thousand
UAH/ha) in the variant with a sample of picks Small size (SS), which had a lower cost of growing it,
but they were lower due to the reduction of the use of mineral fertilizers, not the cost of sampling. It
was the cost of mineral fertilizers that was the decisive factor in the increase of the cost part of the
variants Large size (LS) and Trial (TR), as in the previous hybrid.

The maximum rate of profitability of cultivation of the hybrid Kibria F1 (304.0%) was formed
by cucumber crops harvested in the picking phase. Sampling of gherkins or greens led to a sharp
decrease in profitability to 200.4 and 143.3%, respectively. The inverse dependence was observed in
the variants of the experiment in terms of the cost of grown products, so for the sample of Small size
(SS) pickles the indicator was 6.19 UAH/kg, Large size (LS) gherkins - 5.99 UAH/kg and Trial (TR)
greens - 5.75 UAH/kg. The cultivation of Small size (SS) pickles in the experiment forms the cost of
production (1705.0 thousand UAH/ha), while Trial (TR) pickles are the least expensive (1392.3
thousand UAH/ha). The difference between these groups is 312.7 thousand UAH/ha, or 22.4% in
favor of the picks. The replacement of the Kibria F1 hybrid with the Madeira F1 hybrid in the
cultivation technology has a slight effect on costs, about 6.4%, but the cost of production increases
quite significantly by 15.7%.

The lowest profit was in the cultivation of Trial (TR) fruits, 747.65 and 861.8 thousand UAH/ha.
However, even in this variant, the profitability was high 130.3 and 143.3%, respectively, for the first
and second of the studied hybrids.

Among the variants of different fruits, the most profitable is the cultivation of Small size (SS)
and Large size (LS) gherkins, compared to Trial (TR) gherkins In this series, the profit decreased by
1.16 (1.14-1.16) and 1.22 (1.20-1.25) times.

The highest profit in the experiment of 442.7 thousand UAH/ha was provided by the cultivation
of the Madeira F1 hybrid on the Small size (SS) pick, where the highest profitability of 304% was
obtained. The cultivation of the Madeira F1 hybrid in the experiment formed an average profitability
level of 215.93%, which was 16.57% higher than the Kibria F1 hybrid.

Based on the economic analysis of the experiment, it can be stated that for the cultivation of
cucumber in the NSCC of the MNAU, Mykolaiv district, Mykolaiv region, under drip irrigation, the
best option is to use the Madeira F1 hybrid with a sample of Small size (SS), which will allow the
farm to obtain a fruit yield of 73.0 t/ha, providing a gross production value of 1825.0 thousand
UAH/ha, a conditional net profit of 1373.3 thousand UAH/ha and a profitability level of 304.0%.

Conclusion. Thus, the farms of the South of Ukraine, after compliance with the requirements
and appropriate registration, need to sow the Madeira F1 cucumber hybrid to obtain gherkin-type
fruits. When used to produce Small size (SS) cucumbers, the yield will be 73.0 t/ha, which will provide
a conditional net profit of 1373.3 thousand UAH/ha. This option will form the highest possible gross
production value (1825.0 thousand UAH/ha) with an extremely high level of profitability (304.0%).
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