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Purpose. To evaluate the effect of pre-sowing soaking of seeds on the plant performance and economic
efficiency of watermelon and melon growing on drip irrigation in the South of Ukraine. Methods. Field,
measuring, computational, comparative, and mathematical/statistical methods, analysis of economic efficien-
cy. Results. Pre-sowing soaking of seeds in solutions of silicon-containing fertilizers was shown to help ob-
tain early and full-bodied watermelon and melon seedlings, increase the length and number of lateral shoots,
and improve fruit setting. Balanced plant nutrition contributed to high performance of watermelon and melon
plants in the South of Ukraine. The highest yields of watermelon (23.4 t /ha) and melon (17.5 t/ha) fruits
were harvested with 10% Quantum AquasSil solution, which increased the yield by 35.3 and 35.7%, respec-
tively, compared to the untreated control. Silicon-containing fertilizers, 15% Bai-Si and Kelik Potassium-
Silicon solutions, increased the fruit yield in watermelon fields by 22.5% and 19.7%, respectively, compared
to the untreated control. The greatest economic effect of watermelon and melon growing was achieved by
soaking seeds in 10% Quantum AquasSil solution prior to sowing; the profitability amounted to 122 and
101%, respectively. Conclusions. Pre-sowing soaking of seeds in silicon-containing fertilizer solutions con-
tributed to high performance of plants and allowed increasing the economic efficiency of cultivation. The
maximum percentage of fruit setting was recorded after seed treatment with 10% Quantum AquasSil solution.
For example, this parameter was 67% in watermelon ‘Charivnyk’ and 87% in ‘Didona’ melon. In the south
of Ukraine, the economic effect of outdoor watermelon and melon cultivation increased by 16,030-19,220
UAH/ha and 21,230-26,340 UAH/ha, respectively.

Key words: watermelon, melon, seed treatment, silicon-containing fertilizers, performance, economic ef-
ficiency.

Introduction. Currently, under progressive tiash, T., 2020). Application of silicon-containing
global climatic changes on the planet, effects of fertilizers is a way to increase gourd yields.
adverse environmental factors are becoming more Review of Recent Studies and Publications.
and more noticeable, determining the country's po- According to data of the International Food and
sition at the world’s agricultural market. In Agriculture Organization of the United Nations
Ukraine, like in many regions of intensive agricul- (UN FAO), in 2000, 76,382,000 tons of watermel-
ture, high-quality agricultural production depends ons were harvested in the world, in 2010 -
on sharp weather fluctuations during growing peri- 93,530,000 tons, in 2021 — 101,635,000 tons. The
ods of plants. This issue is especially acute for the mean fruit yield increased from 24.3 to 33.5 t/ha
South of Ukraine, where long droughts have often during this period (Agricultural statistics
been occurring in growing periods recently. In- FAOSTAT, 2022). In Ukraine, over the past five
creased aridity of the climate, which is evident at years, gourd yields occupied 61,800-63,600 hec-
the moment and is probable under climatic change tares, of which watermelons were grown on
scenarios, without adaptation measures in the 42,700-43,200 hectares. The Khersonska Oblast
southern regions is most likely to result in a 10 - has been the largest producer of gourds. In 2021,
20% decrease in yields of almost all agricultural 168,500 tons of fruits were harvested, accounting
crops by 2050 and, in the case of a more severe for 67.2% of the gross production in the southern
scenario, such decrease may reach 25% or even region and 33.5% of the total production in
50% (Romashchenko, M., Husiev, Y., Shatkovskyi, Ukraine (Roslynnytstvo Ukrainy. Statistical collec-
A., Saidak, R., Yatsiuk, M., Shevchenko, A., & Ma- tion, 2021).
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Current intensive technologies involve integrat-
ed mineral nutrition of vegetables and gourds due
to increased efficiency of mineral fertilization on
reclamation lands (Lymar V. A., 2015). During
long periods of intensive cultivation of agricultural
crops, the content of available silicon in the soil
drops and this can possibly become a limiting fac-
tor (among others), which reduces yields of agri-
cultural crops (Meena, V. D., Dotaniya, M. L.,
Coumar, V., Rajendiran, S., Ajay, S., Kundu, S.,
and Rao, A.S., 2014). Silicon is a biologically im-
portant element, necessary for plants. The silicon
content in plant biomass ranges 0.02% to 0.15%.
Silicon forms a cuticular-silicon wall in the epi-
dermal cells of leaves, stems and roots, which pro-
tects plants from excessive water loss and regulates
water absorption (Szulc, W., Rutkowska, B., Hoch,
M., Spychaj-Fabisiak, E., and Murawska, B.,
2015). Gross collections depend on the granulo-
metric composition and acidity of soil solutions.
Liming of acidic soils increases the content of
available forms of silicon (Kadalli, G. G., Rudre-
sha, B. A., Prakash, N. B., 2017). Diatomites and
zeolites are the most famous examples of silicon
fertilizers, which are mined as mineral raw materi-
als. These compounds have relatively high solu-
bility and are used in agriculture. When diatomite
was applied at a dose of 150 kg/ha in combination
with 50% of the fertilizer (NPK+manure) amount,
potatoes yielded by 38.7% of tubers compared to
the control (without fertilizers) and by 12.9% com-
pared to the full dose of mineral fertilizers (Maro-
din J. C., Resende J. T. V., Morales R. G. F., Silva
M. L. S., Galvao A. G., Zanin D. S., 2014). In Bra-
zil, studies of three silicate fertilizers, calcium sili-
cate, potassium silicate and sodium silicate, were
conducted; it was shown that the fertilizers signifi-
cantly increased the yield to 60.8 t/ha. Application
of these fertilizers at a dose of 400 kg/ha increased
the yield of marketable products by reducing toma-
to dehiscence (Kleiber, T., Krzesinski, W.,
Przygocka-Cyna, K., and Spizewski, T., 2015). In
Poland, studies were conducted on lettuce plants
that were stressed by manganese excess. Applica-
tion of a complex silicon-containing fertilizer for
fertigation had a positive effect on plants: the rela-
tive water content increased (ratio of the current
water content in the tissue to its content in the
moistened tissue) (Liang, Y., Nikolic, M., Bélanger,
R., Gong, H., and Song, A., 2015). Chinese studies
with soil application of silicon demonstrated that
the tomato yield increased by 8.7-15.9% compared
to the control (without application) (Ma, J. F. and
Yamaji N., 2008). Other scientists confirmed posi-
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tive effects of silicon on resistance to abiotic and
biotic stressors, including drought, lodging, frost,
and soil salinity, plant growth and development in
general, and on yield in sweet pepper (French-
Monar, R. D., Rodrigues, F. A., Korndorfer, G. H.,
and Datnoff, L. E., 2010), cauliflower (Wenneck G.
S., Saath R., Rezende R., e-Vila V. V., Terassi D.
D. S. & Andrean A. F. B., 2023), and China squash
(Mitani, N., Yamaji, N., Ago, Y., Iwasaki, K., and
Ma, J. F., 2011). Application of silicon boosts re-
sistance of gourds to major diseases - bacterial spot
of melons (Ferreira, H. A., Nascimento, C. W. A,
Datnoff, L. E., Nunes, G. H. S., Preston, W., Souza,
E. B., & Mariano, R. L. R., 2015). Chemical analy-
sis of disease- affected leaves revealed some pat-
terns, namely a significant reduction in the con-
tents of phosphorus, potassium, calcium, magnesi-
um, and iron. Adding calcium silicate and lignin
modified with silicic acid to the soil increased the
contents of nitrogen, potassium, phosphorus, and
calcium in plant leaves. An increase in the calcium
level in plants due to silicon application indicates
activation of transport of macronutrients and provi-
sion with nutritional compounds. Under such con-
ditions, the supply of potassium (which is respon-
sible for the water status of plants and ensures their
resistance to drought) to plants is enhanced. It is
known that plants with weak turgor are more sus-
ceptible to pathogenic fungi (Makarenko N. V.,
Zaimenko N. V., 2020). However, silicon is cur-
rently recognized as a minor element for plants,
and there are no economic studies to demonstrate
benefits of silicon-containing fertilizers to growers
(Zellner, W., Tubaria, B., Rodrigues, F. A., and
Datnoff L. E., 2021). Increasing the economic effi-
ciency of production of any economic entity plays
a significant role in its activities; therefore, there is
a need for constant control and search for ways of
its growth (Yaroslavskyi A.O., 2018).

The efficiency of different fertilization regimens
in gourd cultivation depends on technological ap-
proaches of cultivation and soil/climatic conditions.
No studies of the efficiency of silicon-containing
fertilizers for watermelon and melon cultivation in
the Steppe of Ukraine were conducted.

Purpose. To evaluate the effect of pre-sowing
soaking of seeds on the plant performance and
economic efficiency of complex fertilizers in wa-
termelon and melon growing in the South of
Ukraine.

Materials and Methods. The study was con-
ducted in an experimental field of the Institute of
Climate Smart Agriculture of NAAS in 2021-
2022. The soil in the experimental field is so-
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lodized, sabulous chernozem, with a humus con-
tent in the arable (0-30 cm) layer of 1.52 %. The
soil density in the 0-30 cm layer is 1.35 g/cm?; the
total porosity is 34 %. The soil solution was almost
neutral (pH of the water extract was 6.8—7.2).

The studied formulations are modern silicon-
containing fertilizers, which in small doses benefi-
cially affect the germination energy and ability of
seeds and further development of plants. Kelik Po-
tassium-Silicon is a concentrated potassium-silicon
chelate fertilizer (liquid), which contains 20.0 % of
K20, 13.0 % of Si.O and 2.0 % of EDTA. Manufac-
turer: Atlantica Agricola (Spain). Quantum AquaSil
is a domestic highly concentrated complex chelate
fertilizer (liquid). Composition: K,O — 10 %, SiO; —
20 %, humic substances — 1 %. Bai-Si is a domestic
silicon-based immunoprotector. Composition: SiO;
— 5-7 %, KyO — 2.2-3.3%, SiO, — 99.7 %, CuO —
0.54 %, FeO — 0.24 %, ZnO - 0.1 %.

The experiments was carried out with an 8-, 10-
or 12-hour exposure depending on fertilizer con-
centration: 1) sowing of dry seeds (control I); 2)
sowing of water-soaked seeds (control II); 3) pre-
sowing treatment of seeds with 5% solution of
Kelik Potassium-Silicon; 4) 10 % Kelik Potassium-
Silicon; 5) 15 % Kelik Potassium-Silicon; 6) 5 %
Quantum Aquasil; 7) 10 % Quantum AquasSil; 8)
15 % Quantum AgquaSil; 9) 5 % Bai-Si; 10) 10 %
Bai-Si; 11) 15 % Bai-Si. The sown plot was 125
m?, with the record area of 100 m2. Upon seed
treatments, the manufacturers’ recommendations
were taken into account: according to them, the
standard concentrations are as follows: Kelik Po-
tassium-Silicon — 0.6 % solution; Quantum Agua-
Sil — 1.0 % solution; Bai-Si — 150 mL/t, working
solution 1:50. The experiments were carried out in
four replications. Watermelon ‘Charivnyk’ and
melon ‘Didona’ were used in the experiments. The
study was conducted on drip irrigation.

Results. A lot of scientists reported that com-
plex silicon-ontaining fertilizers had positive ef-
fectson the growth and development of gourds
(root weight and number of shoots) (Preston, H. A.
F., Nascimento, C. W. A., Preston, W., Nunes, G.
H. S., Loureiro, F. L. C., and Mariano, R. De L. R.,
2020; Lozano, C. S., Rezende, R., Hachmann, T.
L., Santos, F. A. S., Lorenzoni, M. Z., de Souza, A
H. C., 2018).

In the South of Ukraine, it was shown that pre-
sowing soaking of seeds in solutions of silicon-
containing fertilizers contributed to emergence of
early and full-bodied seedlings of watermelon and
melon; the length and number of lateral shoots in-
creased; fruit setting improved. Silicon-containing
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fertilizers increased the shoot number in watermel-
on plants by 1-2 shoots; the shoots became by
31.9-41.8 % longer; and the fruit setting was en-
hanced by 14-21 %. Pre-sowing soaking of seeds
in solutions of silicon-containing fertilizers in-
creased the shoot number by 1-2 shoots; the shoots
were by 11.5-50.6 % longer; and the fruit setting
was enhanced by 15-19 %.

Percentage of fruit setting is an important indi-
cator when one evaluates experimental variants to
boost resistance of gourds to unfavorable growing
conditions. Fruit set in gourds was shown to be di-
rectly correlated with yield: the coefficient of cor-
relation was 0.70 for watermelon and 0.72 for mel-
on (Fig. 1).

The fruit set percentage, depending on experi-
mental variants, ranged 46 % to 69 % for watermel-
on ‘Charivnyk’ and 60% to 82 % for melon ‘Di-
dona’. Seed treatments influenced to a greater extent
and the influence of concentrations were slightly
weaker. The maximum percentage of fruit set were
noted after Quantum AquasSil treatment of seeds. In
watermelon ‘Charivnyk’, this parameter was 67 %;
in melon ‘Didona’, it was 87 %.

The lowest percentage of fruit set was observed
in the control and, depending on the crop, it ranged
from 46 % (watermelon) to 60 % (melon) (Fig. 2).

The weather in 2020 was favorable for shallot
growth, development and yield. The best yields in
2020 were harvested from ‘Sh-1’ (KyivskaOblast),
‘Sh-2* (Kyivska Oblast), ‘Sh-6’ (Dnipropetrovska
Oblast), ‘Sh-9 (Dnipropetrovska Oblast), and ‘Sh-
10’ (Chernihivska Oblast): 32.6, 26.3, 19.3, 19.8,
and 20.6 t/ha, respectively. It was more than the
yield harvested from the control cultivar, ‘Lira’, by
16.8, 10.5, 3.5, 4.0, and 4.8 t/ha, respectively.

Lower yields were harvested in 2020 from ‘Sh-
4> (Kyivska Oblast), ‘Sh-7" (Dnipropetrovska Ob-
last), and ‘Sh-11" (Chernihivska Oblast): from 12.5
t/ha (‘Sh-11" and ‘Sh-7) to 12.8 t/ha (‘Sh-4°). “Sh-
3’ (15.5 t/ha), ‘Sh-5" (15.2 t/ha), and ‘Sh-8 (15.5
t/ha) yielded almost the same as ‘Lira’.

On average for the two study years, the follow-
ing accessions had significantly increased yields of
bulbs: ‘Sh-1” (30.5 t/ha), ‘Sh-2" (25.4 t/ha), ‘Sh-6’
(18.9 t /ha), ‘Sh-9* (18.1 t/ha), and ‘Sh-10" (19.4
t/ha). ‘Sh-4’ (12.2 t/ha), ‘Sh-7° (12.0 t/ha), ‘Sh-11’
(11.9 t/ha), ‘Sh-12” (13.8 t/ha), ‘Sh-13" (13.2 t/ha),
and ‘Sh-14’ (13.0 t/ha) yielded significantly less.
‘Sh-3’ and ‘Sh-8” from Kyivska and Dniprope-
trovska Oblasts, respectively, yielded almost the
same as the control cultivar, ‘Lira’ (15.5 t/ha).
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Figure 1. Correlation between fruit set on yield in watermelon
B Watermelon3 H Melon

180

160

140

A RN

A i RN

. A i RN

. A i RN

. B E s

. A AR N

0

o

NO TREATMENT WATER KELIK POTASSIUM-SILICON

QUANTUM AQUASIL

BAI-SI

Figure 2. Fruit set percentage in gourds

The silicon-containing complex fertilizers sig-
nificantly increased the gourd yields. Increased
performance of watermelon plants and improved
quality of its fruits after application of silicon-
containing fertilizers into the soil is confirmed by
studies of Spanish and Chinese scientists (Kim, Y.
S.,Kang, H. J., Kim, T. I, Jeong, T. G., Han, J. W.,
Kim, I. J., and Kim, K. 1., 2015), (Toresano, F.,
Diaz, M., Pérez, L., Camacho, F., 2021).

Watermelon ‘Charivnyk’ yielded 17.3-23.4 t/ha
of fruits in the experiments of the Institute of Cli-
mate Smart Agriculture of NAAS, depending on
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fertilization regimen; melon ‘Didona’ yielded
12.9-23.4 t/ha.

The highest yield of watermelon fruits (23.4 t/ha)
was harvested after treatment with 10% Quantum
AgquaSil solution; the gain compared to the untreat-
ed control was 35.3 %, with the highest concentra-
tion of 30.6 %. With 5 % Kelik Potassium-Silicon
solution, 20.7 t/ha of fruits were harvested, which is
plus 19.7 % to the control (untreated seeds). 10 %
solution of this formulation increased the yield by
18.5 % compared to the. The LSDogs between the
variants was 1.2. Pre-sowing soaking of seeds in 15
% Bai-Si solution resulted in a fruit yield of 21.2
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t/ha, which was plus 22.5 % to the untreated control.
10 % solution of this formulation increased the yield
by 13.9 % compared to the control, with the corre-
sponding LSDg g5 0f 0.7.

In the melon fields, the highest yield of melon
fruits (17.5 t/ha) was harvested with pre-sowing
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soaking of seeds in 10 % Quantum AquaSil solu-
tion; the gain compared to control | was 35.7 %.
15% solution of this formulation increased the
yield by 31.0% compared to control I (Fig. 3). The
LSDo.gs between the variants was 1.3.

N <

Figure 3. Performance of melon plants depending on pre-sowing treatment with silicon-containing ferti-
lizer solutions, mean for 2020-2022

5 9% and 10 % Kelik Potassium-Silicon solutions
increased the plant performance by 19.4 % and 18.6
%, respectively. Pre-sowing soaking of seed in 10 %
and 15 % Bai-Si solutions increased the yield by
14.0 % and 22.5 %, respectively. Thus, the highest
yields of watermelon and melon were achieved with
10 % Quantum AquaSil fertilizer solution (the
LSDo_gs was 04)

The experience of economically developed
countries shows that high and stable yields of
agricultural crops are only possible provided
intensification of their growing technologies. The
essence of intensive technologies is to create
optimal conditions for growing field crops, with due
account for natural environmental factors. The
southern regions of Ukraine are most suitable for
growing watermelons of high commercial quality.
This is attributed to light- and medium-textured
soils, which are warm up well and have the average
daily temperature and relative air humidity close to
the optimal values in addition to adequate lighting.
At the same time, there is a threat of crop failure
because of droughts and high air temperatures
during intensive anthesis and growth, so it is
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necessary to constantly search for ways to
compensate these risks with assessments of the crop
not only from the point of view of its performance,
but also from an economic point of view, because
economic evaluation of a technological process of
production or individual branches of the economy
allows for detection of specific opportunities for
improving the efficiency of their functioning
through certain measures and methods.

Therefore, one of our objectives was to evaluate
the economic efficiency of the studied techniques in
watermelon cultivation. The main efficiency criteria
were: production costs per hectare, cost of 1 ton of
fruits, net profit per hectare, and profitability. The
production costs per hectare and the cost of 1 ton of
fruits were calculated on the basis of compiled
technological charts and current methodical
recommendations in compliance with standards and
prices that are currently valid at enterprises. The
production costs per hectare were determined by
purchase wholesale prices. The net profit was
defined as difference between the yield cost and its
production costs.
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The experimental data (Tables 1, 2) indicate that
the gourd cultivation in the Southern Steppe of
Ukraine is profitable.

The results of analysis of the economic
efficiency of watermelon  cultivation are

Bunyck 73, 2023

summarized in Table 1. The total production costs
for watermelon cultivation were 15,210-15,810
UAH/ha; the operating profit was 10,670-19,220
UAH/ha; the profitability amounted to 70-122 %.

Table 1. Efficiency of watermelon growing depending on pre-sowing treatment of seeds with solutions of
the silicon-containing fertilizers, mean for 2020-2022

Pre-sowing soaking of . Cost of . Economic
. Cultivation Operating L effect (ad-
seeds Yield, sold . Profitability, o
t/ha cots, products profit, % dltlopal
Concent- UAH/ha UAH/hal UAH/ha profit),
Formulation . UAH/ha
ration, %
No treatment i 173 15210 25880 10,670 70 X
(control 1)
Water (con-
trol I1) - 17.9 15,550 26,850 11,300 73 0,660
5 20.7 15,710 30,980 15,270 97 4,600
Kelik Potas-
sium-Silicon 10 20.5 15,720 30,680 14,960 95 4,290
15 17.8 15,680 26,70 11,020 70 0,350
5 20.6 15,720 30,900 15,180 97 4,510
Quantum
AquaSil 10 23.4 15,810 35,030 19,220 122 8,550
15 22.6 15,800 33,900 18,100 115 7,430
5 17.8 15,650 26,700 11,050 71 0,380
Bai-Si 10 19.7 15,720 29,550 13,830 88 3,160
15 21.2 15,770 31,800 16,030 102 5,360

The greatest economic effect from watermelon
cultivation (19,220 UAH/ha) was achieved via pre-
sowing soaking of seeds in 10% Quantum AquaSil
solution: plus 8,550 UAH/ha to control I. The prof-
itability was 122 %, or by 52 % higher than in con-
trol 1. 15 % Bai-Si solution allowed gaining the op-
erating profit of additional 5,360 UAH/ha. The prof-
itability was 102 %, or by 32% more than in the
control. When watermelon was grown with Kelik
Potassium-Silicon, the best result was obtained with
5 % solution for seed soaking. Under these condi-
tions, the operating profit of 15,270 UAH/ha was
secured, meaning plus 4,600 UAH/ha to control I.
The profitability increased by 27%. With 10 % solu-
tion, the there was a 25 % rise in the profitability.

In Table 2, the economic efficiency indicators of
melon cultivation with pre-sowing treatment of
seeds with solutions of the silicon-containing ferti-
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lizers are summarized. The total production costs
for melon cultivation were 25,930-26,250 UAH/ha;
the operating net profit was 12,770-26,340
UAHV/ha; the profitability was 49-101 %.

The greatest economic effect from melon culti-
vation (26,340 UAH/ha) was obtained from pre-
sowing soaking of seeds in 10 % Quantum Aquasil
solution: plus 13,570 UAH/ha to control 1. The
profitability was 101 %, or higher than control | by
52 %. 15 % Bai-Si solution allows one to gain the
operating profit of additional 8,460 UAH/ha com-
pared to control 1. The profitability was 81 %, or
by 32 % higher than in the untreated control. When
melon was grown with Kelik Potassium-Silicon,
the best result (operating profit of 19,950 UAH/ha)
was achieved with 5 % solution; the increase was
7,180 UAH/ha compared to control I; the profita-
bility increased by 27 %.
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Table 2. Efficiency of melon growing depending on pre-sowing treatment of seeds with solutions of the sil-
icon-containing fertilizers, mean for 2020-2022

Cost of Economic
Pre-sowi ki f seed iva- - -
re-sowing soaking ot seeds Yield, C_:ultlva sold _Operat_ Profitability eff_e(_:t (ad
: t/ha tion cots, prod- ing profit, % dltlopal
Formula-  Concentration UAH/ha ucts, UAH/ha ' profit),
tion , % UAH/ha UAH/ha
No treatment i 129 25930 38700 12,770 49 X
(control 1)
Water (con- ; 138 26,020 41,400 15,390 59 2,620
trol 1)
5 15.4 26,250 46,200 19,950 76 7,180
Kelik Potas- 6,990
sium-Silicon 10 15.3 26,140 45,900 19,760 76
15 13.3 26,050 39,900 13,850 53 1,080
5 15.4 26,130 46,200 20,070 77 7,300
Quantum
Aquasil 10 17.5 26,160 52,500 26,340 101 13,570
15 16.9 26,220 50,700 24,480 93 11,710
5 13.3 26,170 39,900 13,730 52 0,960
Bai-Si 10 14.7 26,160 44,100 17,940 69 5,170
15 15.8 26,170 47,400 21,230 81 8,460

Conclusions. The maximum percentage of fruit
set was recorded for seed treatment with 10 %
Quantum AgquasSil solution. Thus, this parameter
was 67 % in watermelon ‘Charivnyk’ and 87 % in
melon ‘Didona’.

Watermelon ‘Charivnyk’ produced the maxi-
mum Yyield (23.85 t/ha) when its seeds were treated
with Quantum AgquaSil, while the lowest vyield
(17.66 t/ha) in the experiment was harvested upon
sowing untreated watermelon seeds. Melon ‘Di-
dona’ gave the maximum yield (17.88 t/ha) after
treatment of its seeds with Quantum AquasSil.

Pre-sowing treatment of seeds with silicon-
containing fertilizer solutions, Kelik Potassium-
Silicon, Quantum AquaSil, and Bai-Si, significant-
ly increased the watermelon and melon yields and
economic efficiency of watermelon and melon
growing in the South of Ukraine. Due to using the
complex silicon-containing fertilizers in the gourd
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cultivation technologies, the profitability of pro-
duction increased by 32-52 %.
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Merta aocainkeHb. BU3HAYNTH BIUTMB TIEPEIIIOCIBHOTO 3aMOYYBAaHHsI HACIHHS Ha MMPOAYKTUBHICTH POCIIMH Ta
eeKTUBHICTh BUPOILYyBaHHs KaByHa 1 JMHI 32 KPAIUIMHHOTO 3pOLICHHS Ha miBaHI Ykpainu. Meroau. [lonpoBwui,
BUMIPIOBATbHO-PO3PAXyHKOBUH, TIOPIBHSUIBHUM, MaTEMaTHYHO-CTATUCTHYHUI METO/IH, aHAJ3 €KOHOMIYHOT ede-
KTUBHOCTI. OTpUMaHi pe3yJibTaTu. BCTaHOBIIEHO, 1110 MEepeaoCciBHE 3aMOUyBaHHS HACIHHS y PO3YMHAX KPEM-
HIEBMICHHX JTOOPUB CIIpUsIE OTPUMAHHIO PaHHIX 1 MOBHOIIHHUX CXOJIB KaByHa Ta JWHI, 30UIBIICHHIO TOBXUHH 1
KUTBKOCTI OOKOBHX TTAroHiB, 3aB’s13yBaHHS TUIOIB. JlOCTiKEHHSIME TOBEACHO, IO 30aIaHCOBaHEe KUBIICHHS PO-
CIIMH cnpusie OPMYBAaHHIO BHCOKOI NMPOTYKTHBHOCTI POCIMH KaByHa i IMHI B yMOBax MiBAHSA YKpainu. Busna-
YeHO, 10 HalOUTBIITy BpOXKaWHICTh TUIOAIB KaByHaA (23, 1/ra) 1 auHi (17,5 T/ra) oTprMaHO 32 BUKOPUCTAHHS TIpe-
napaty Kantym AxBaCun (koHUeHTpaist pozunty 10 %), 30inblneHHs Hall HeOOpOOICHUM KOHTPOJIEM CTaHO-
BUTH 35,3 1 35,7 % BiamoBigHo. 3acTocyBaHHsA KpeMHieBMicHUX 100puB Bai-Si (koHmeHTparist 15 %) Ha mociBax
KaByHa 3a0e3reuye 30UTbIICHHS BpOXKalHOCTI TIofiB Ha 22,5 %, 3a 00poOku Kenik Kaniii-Kpemniii — Ha 19,7 %
MOPIBHSHO 3 KOHTpoJeM. HalOinpmii ekoHOMi9HMHA e()eKT TpH BHPOIIYBaHHI IUIOIB KaByHa 1 AWHI OTPUMAaHO
3a TepenrnociBHOTO 3aMouyBaHHs HaciHHs y 10% po3unHi KBantym AxeaCu, piBeHb peHTa0EIbHOCTI CTAHOBHB
1221101 % Bigmosigao. BucHoBkM. [lepenmociBHe 3aMOUyBaHHS HACIHHS Y PO3UYMHAX KPEMHIEBMICHUX JT00pHB
crpusie OPMyBaHHIO BUCOKOI MPOJYKTUBHOCTI POCIHH 1 JTO3BOJISE MIIBUIUTH €KOHOMIUHY €(DEKTHBHICTh BH-
portyBaHHs. BcTaHOBIIEHO MakCHMaTbHI 3HAYEHHS BIICOTKY 3aB’3yBaHHsI IUIOJIIB 32 00pOOKH HACIHHS Mperapa-
ToM KBantym AxBaCun 3 konueHrpatiero 10 %. Tak copt kaByHa YapiBHUK 3a JaHOT B3aeMOii 3a0e3meuuB 1a-
HUH NMOKa3HKK Ha piBHI 67 %, nuas [inona — 87 %. B ymoBax BiIKpUTOTrO IpyHTY MiBIHSA YKpaiHH €KOHOMIYHHI
edexT BUpoIIyBaHHs KaByHa 30inbmmBest Ha 16,03—-19,22 tuc. rpu/ra, muHi — Ha 21,23-26,34 Tuc. rpu/ra.

Kniouogi cnosa: xaByH, nuHsi, 0OpoOJICHHSI HACiHHs, KpEeMHI€BMiCHE IOOpPHBO, BPOXaHHICTh, EKOHOMIYHA
eexTHBHICTD, peHTa0eNbHICTh
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