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Abstract. This study aimed to determine the effectiveness of using fertilisers containing phosphite
form phosphorus in tomato cultivation under irrigated conditions in the Left-Bank Forest Steppe region
of Ukraine. Field trials were conducted during 2022-2024 at the Institute of Vegetable and Melon
Growing of the National Academy of Agrarian Sciences of Ukraine, on typical low-humus heavy loamy
chernozem developed from loess-like loam. It was found that in tomato cultivation, it was effective
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Effectiveness of phosphite fertilisers in tomato cultivation technology

in reducing the rate of recommended fungicides (Ridomil Gold, Luna Experience, Quadris, and the
biopreparations MycoHelp and Fitocid) by 25%-50% when combined with the integrated application
of the fertiliser Ecoline Phosphite (K) (10 days after transplanting - 1 L/ha; 20 days after the first
application - 1.5 L/ha; 20 days after the second application - 1.5 L/ha; 20 days after the third application;
15 days after the fourth application; and 15 days after the fifth application — all at 2 L/ha). The proposed
technological approaches resulted in an increase in tomato plant height by 4.3%-8.7%, the number of
fruit clusters by 15.6%-20.0%, and a reduction in the development of Alternaria leaf blight to 60%-65%
(compared to 82% in the control). Under this approach, crop yield increased by 4.9-8.8 t/ha, alongside
an improvement in the content of soluble dry matter in the fruit (up to 3.6%-3.98%), total sugars (up to
2.49%-2.53%), and vitamin C (up to 25.48-25.82 mg/100 g). The most significant effect was observed
with the application of 75% of the recommended fungicide rate in combination with Ecoline Phosphite
(K), which also demonstrated strong economic performance: profit reached 311.1 thousand UAH/ha,
profitability was 83.9%, and the lowest production cost was recorded at 5.69 UAH/kg

Keywords: Solanum lycopersicum L.; phosphorus nutrition; biometric parameters of plants; yield;
biochemical composition of produce; profitability

Introduction
Investigating the effectiveness of phosphite fer-
tilisers in tomato cultivation technology is perti-
nent given the necessity of enhancing crop pro-
ductivity and improving fruit quality, particularly
in light of increasing demands for environmental
safety and economic efficiency in agricultural
production. Tomatoes are a crop sensitive to min-
eral nutrition, with their nutrient requirement,
especially phosphorus, increasing significantly
during critical growth and development stages.
Concurrently, traditional phosphorus fertilisers
exhibit low availability to plants under unfavour-
able soil and climatic conditions, which limits the
realisation of the crop’s potential and negatively
impacts fruit quality and yield. Phosphite forms
of phosphorus offer several advantages, including
high bioavailability, the capacity to activate phys-
iological and biochemical processes, and the abil-
ity to increase plant resistance to diseases and
stress factors. Using such fertilisers is considered
a promising element in resource-saving technol-
ogies for cultivating vegetable crops, enabling
a reduction in pesticide load by boosting plant
immunity and decreasing the rates of chemical
plant protection products applied. These issues
are particularly relevant in the context of irrigated

agriculture in the Left-Bank Forest-Steppe of
Ukraine, where optimising tomato nutrition will
contribute not only to increased yield but also to
improved fruit quality indicators, enhanced eco-
nomic returns from production, and the assurance
of sustainable development in vegetable growing.

Global food security represents a key chal-
lenge confronting world agriculture. The neces-
sity of feeding a steadily increasing population is
compounded by significant threats to food crop
yields arising from climate change. As there is
no longer an abundance of available agricultur-
al land, a 40%-50% increase in food production
can only be achieved through sustainable agricul-
tural intensification (Syromyatnikov et al., 2024).
Optimising nutrition systems provides the most
substantial impact on boosting crop productivi-
ty, particularly for vegetable crops. According to
O.V. Kuts et al. (2024), yield increments resulting
from the application of various types of fertilisers
range from 20% to 75%. The use of growth reg-
ulators also significantly influences the regula-
tion of plant productivity levels. This is achieved
through their positive effect on root architecture,
which in turn enhances the conditions for plant
nutrient uptake.
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Phosphorus is one of the most vital elements
required by all living organisms. In agrochemical
contexts, humanity primarily utilises phospho-
rus in the form of phosphates (PO,*). Howev-
er, researchers such as B. Lagunas et al. (2019)
have shown interest in the salts of phosphorous
acid - phosphites (PO,’). They established that
the application of phosphites offers multifacet-
ed benefits compared to phosphates. Phosphites
have been noted for their use as fertilisers, plant
growth stimulants, and substances with fungicid-
al properties. Y. Xi et al. (2020) investigated that
salts of phosphorous acid (phosphites) contain
higher concentrations of phosphorus (52%) than
traditional phosphate-based fertilisers (32%). As
the most stable form of phosphorus in the en-
vironment is phosphates, phosphites undergo a
gradual transformation after being applied to the
soil. Soil microorganisms are capable of assimi-
lating phosphite and transforming it into phos-
phates, obtaining energy and nutrients during
this biological conversion.

Phosphites also exert a unique influence on
plant metabolism, linked to their functional role
as plant growth regulators. It is worth noting that,
according to I. Panfili et al. (2019), plant growth
stimulants are increasingly being integrated into
various production systems to mitigate physio-
logical stress and minimise undesirable environ-
mental consequences. The authors observed that
phosphite (an isostere of the phosphate anion)
often acts as a potential biostimulant, as it has
been shown to induce resistance to a variety of
biotic and abiotic stresses, as well as enhance the
yield and quality of agricultural produce.

Research by M.A. Mohammadi et al. (2021)
indicated that phosphites are employed as a
systemic fungicide to manage the prevalence of
oomycetes and soil-borne diseases such as Phy-
tophthora, Pythium, and Plasmopara. Generally,
phosphites lead to a reduction in disease severity
by promoting increased photosynthetic and en-
zymatic activity, decreasing the accumulation of
reactive oxygen species (ROS), and modifying a
large group of genes.

Kuts et al.

In this context, the present study aimed to
establish the effectiveness of using fertilisers
containing phosphorus in the phosphite form for
tomato cultivation under irrigated conditions in
the Left-Bank Forest-Steppe of Ukraine.

Materials and Methods

The research was conducted during the period
2022-2024 at the Institute of Vegetable and Mel-
on Growing of the National Academy of Agrari-
an Sciences of Ukraine, located in the Left-Bank
Forest-Steppe region of Ukraine. The soil of the
experimental plot is classified as a typical lowhu-
mus heavy loamy chernozem on loess-like loam.
The agrochemical characteristics of the arable
layer (0-25 cm) are as follows: salt extract pH -
6.1; sum of exchangeable bases - 29.0 mg-eq per
100 g of soil; hydrolytic acidity - 2.0 mg-eq per
100 g of soil; humus content - 4.0%; hydrolysa-
ble nitrogen - 109-116 mg/kg; mobile phospho-
rus — 183-212 mg/kg; and exchangeable potas-
sium - 121-163 mg/kg of soil. Tomatoes of the
Heizer variety were cultivated following bulb on-
ions, utilising drip irrigation (7 applications of 50-
100 m3/ha) with a plant spacing of 70x35 cm.The
research adhered to the Convention on Biological
Diversity (1992).

The experimental design included the rec-
ommended tomato disease control system (a
complex of fungicides and biopesticides) and
combinations of reduced fungicide rates with the
application of the complex fertiliser possessing
fungicidal properties, Ecoline Phosphite (K):

1. No fungicides or preparations applied (ab-
solute control)

2.Recommended fungicides (reference treat-
ment): Ridomil Gold (2.5 kg/ha) 10 days after
transplanting to the field + Luna Experience
(0.75 L/ha) 20 days after the first application +
Quadris (0.6 L/ha) 20 days after the second ap-
plication + MycoHelp biopreparation (2 L/ha)
20-25 days after the third application + Phytocid
biopreparation (2 L/ha) 15 days after the fourth
application + MycoHelp (2 L/ha) 15 days after the
fifth application
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3. Recommended fungicides at a 25% re-
duced rate + Ecoline Phosphite (K): Ridomil Gold
(1.88 kg/ha) + Ecoline Phosphite (K) (1 L/ha)
10 days after transplanting + Luna Experience
(0.55 L/ha) + Ecoline Phosphite (K) (1.5 L/ha) 20
days afterthe firstapplication + Quadris (0.45 L/ha)
+ Ecoline Phosphite (K) (1.5 L/ha) 20 days after
the second application + Ecoline Phosphite (K)
(2 L/ha) 20 days after the third application + Ecol-
ine Phosphite (K) (2 L/ha) 15 days after the fourth
application + Ecoline Phosphite (K) (2 L/ha) 15
days after the fifth application

4. Recommended fungicides at a 50% re-
duced rate + Ecoline Phosphite (K): Ridomil Gold
(1.25 kg/ha) + Ecoline Phosphite (K) (1 L/ha)
10 days after transplanting + Luna Experience
(0.38 L/ha) + Ecoline Phosphite (K) (1.5 L/ha) 20
days after the first application + Quadris (0.3 L/ha)
+ Ecoline Phosphite (K) (1.5 L/ha) 20 days after
the second application + Ecoline Phosphite (K)
(2 L/ha) 20 days after the third application + Ecol-
ine Phosphite (K) (2 L/ha) 15 days after the fourth
application + Ecoline Phosphite (K) (2 L/ha) 15
days after the fifth application.

The research was conducted according to
the methodology for experimental work in veg-
etable growing (Bondarenko & Yakovenko, 2001).
The accounting plot area was 21.0 m2, with four
replications. In the experiment, biometric param-
eters of tomato plants (plant height and number
of trusses per plant) were recorded dynamically.
Assessments of plant damage by Alternaria leaf
blight were determined using a 5-point scale dy-
namically (in the second ten-day period of July
and the third ten-day period of August). The scale
was defined as follows: 0 - no damage; 1 - yel-
lowing of 1-2 leaves; 2 - yellowing of 3-4 leaves;
3 - yellowing of half the plant; 4 - yellowing of
the entire plant, which blackens and dries out.
The prevalence of the disease was calculated us-
ing the formula:

P =%-100%, 1)

where P is the disease prevalence, %; a is the
number of affected plants, units; k is the total

number of assessed plants, units. The degree of
disease development intensity was calculated us-
ing the formula:

22 100, 2)

T onk

c

where C is the degree (intensity) of disease de-
velopment; a is the number of affected plants for
each score, units; b is the damage score; n is the
highest score on the assessment scale; k is the
total number of assessed plants, units.

Total yield and marketable yield, along with
marketability, were also determined. Biochemical
parameters of the tomato fruits assessed included:
total soluble solids content - refractometrically
according to DSTU 7804:2015 (2016); total sugars
content — according to DSTU 4954:2008 (2009);
ascorbic acid (Vitamin C) content - according to
DSTU 7803:2015 (2016); and acidity - titrimetri-
cally according to DSTU ISO 6632-2001 (2002).
Statistical analysis of the research results was
performed using analysis of variance, with years
treated as replicates.

Results

It was noted that both the use of the complex of
recommended fungicides and the combination of
reduced fungicide rates with the application of
Ecoline Phosphite (K) fertiliser increased tomato
plant height (Fig. 1). When reducing the fungi-
cide rate and adding Ecoline Phosphite (K), this
parameter did not change significantly. In these
variants, tomato plant height in the third ten-day
period of July increased by 6.8%-8.7%, and in the
first ten-day period of September, by 4.3%-7.4%.

A positive effect of fungicides and Ecoline
Phosphite (K) fertiliser on the formation of truss-
es on tomato plants, which is a component of
crop yield, was also established (Fig. 2). By the
end of the growing season, the number of trusses
increased from 4.5 units/plant in the control to
5.25.4 units/plant with the application of fungi-
cides and Ecoline Phosphite (K) fertiliser. A syn-
ergistic effect was observed when using the 50%
fungicide rate in combination with Ecoline Phos-
phite (K) fertiliser.
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Figure 1. Effect of fungicides and Ecoline Phosphite (K) fertiliser
on tomato plant height, cm (average for 2022-2024)

Source: developed by the authors
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Figure 2. Effect of fungicides and Ecoline Phosphite (K) fertiliser
on the number of tomato plant trusses, units/plant (average for 2022-2024)

Source: developed by the authors

During the years of the study, Alternaria leaf
blight (Alternaria solani) predominantly affected
tomato plantings annually, while in 2023, late
blight (Phytophthora infestans) developed in small
foci, though this disease did not significantly

impact plant development. Regarding the effect
on Alternaria leaf blight development, the ad-
ditional use of Ecoline Phosphite (K) fertiliser
proved effective when the rate of recommended
fungicides was reduced by 25%-50% (Table 1).

Table 1. Effect of fungicides and Ecoline Phosphite (K) fertiliser on the prevalence
and development of tomato Alternaria leaf blight, % (average for 2022-2024)

Second ten-day period of July

Third ten-day period of August

Variants
Spread Development Spread Development
1. Control 100 9.6 100 82
2. Recommended fungicides 100 8.1 100 70
et 1 s
4. Recommended fungicides 100 8.0 100 60

(50% dose) + Ecoline Phosphite (K)

Source: developed by the authors
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During the period of mass tomato fruiting,
reducing the rate of recommended fungicides by
25% in combination with the use of Ecoline Phos-
phite (K) ensured a reduction in the degree of dis-
ease development to a level of 65%, and with a
50% reduction in the fungicide rate, it decreased
to as low as 60%. Thus, the use of fertiliser con-
taining phosphorus in the phosphite form acts as
a substance with fungicidal properties, as well
as an additional measure for optimising plant

nutrition, which contributes to a better effect on
tomato plants and a reduction in the degree of
Alternaria leaf blight development.

Even though all tested variants resulted in a
tomato yield increase of 4.5-9 t/ha, or 7.9%15.9%,
the maximum impact on crop yield level was ob-
served when combining fungicides at a 75% rate
with the application of Ecoline Phosphite (K) fer-
tiliser (Table 2). This variant also demonstrated
the maximum level of marketable produce (96%).

Table 2. Change in tomato yield using fungicides
and Ecoline Phosphite (K) fertiliser (average for 2022-2024)

Increase ili
Variants Total yield, t/ha Markeot ability,
t/ha % %

1. Control 56.26 - - 91.6
2. Recommended fungicides 60.72 4.48 7.9 93.7

3. Recommended fungicides

(75% dose) + Ecoline Phosphite (K) 65.21 8.95 159 %60
4. Recommended fungicides

(50% dose) + Ecoline Phosphite (K) 61.19 4.93 8.8 94.0

LSD 5.37

0.95

Source: developed by the authors

The variant combining fungicides at a 75%
rate with Ecoline Phosphite (K) fertiliser also
provided the maximum positive impact on the
biochemical composition of the tomato produce
(Table 3).Under this technological measure, a sig-
nificant increase in total soluble solids to a level
of 3.98% and total sugars to a level of 2.53% was
noted. There was also a positive trend regarding

the increase in vitamin C content in the fruits to a
level of 25.48 mg/100 g. Reducing the fungicide
rate by 50% in combination with the application
of Ecoline Phosphite (K) fertiliser was also effec-
tive; this significantly increased the total sugar
content in the fruits to 2.49% and showed a posi-
tive trend for the increase in vitamin C content in
the fruits to a level of 25.82 mg/100 g.

Table 3. Effect of fungicides and Ecoline Phosphite (K) fertiliser
on the biochemical composition of tomato fruits (average for 2022-2024)

Content in fruits, %

Variants
Soluble dry matter Total sugar Vitamin C, mg/100g Acidity
1. Control 3.46 211 25.11 0.46
2. Recommended fungicides 3.61 2.43 24.67 0.45
3. Recommended fungicides
(75% dose) + Ecoline Phosphite (K) 3.98 2.53 25.48 0.46
4. Recommended fungicides
(50% dose) + Ecoline Phosphite (K) 3.60 249 25.82 0.46
LSD 0.30 0.22 1.88 0.04

0.95

Source: developed by the authors
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The use of Ecoline Phosphite (K) fertiliser
proved to be an economically advantageous tech-
nological measure (Table 4). Understandably, this
technological approach increases costs due to the
price of the fertiliser and the cost of harvesting
the additional yield, but it reduces expenditure

Kuts et al.

on recommended fungicides. Consequently, the
total costs increase to a much lesser extent (by
19.6-30.5 thousand UAH/ha) than the additional
profit generated by using Ecoline Phosphite (K)
fertiliser with a reduced fungicide rate (by 72.3-
136.3 thousand UAH/ha).

Table 4. Economic efficiency of using Ecoline Phosphite (K) fertiliser
for tomato cultivation (average for 2022-2023)

Economic indicators

Variants Marketable To':al cos:is, hProﬁt, d Production Production
ield, t/ha thousan thousan cost, UAH/kg  profitability, %
yield, UAH/ha UAH/ha g h
1. Control 51.53 340.5 174.8 6.61 51.3
2. Recommended 60.72 360.1 247.1 5.93 68.6
fungicides
3. Recommended
fungicides (75% dose) 65.21 371.0 311.1 5.69 83.9
+ Ecoline Phosphite (K)
4. Recommended
fungicides (50% dose) 61.19 360.6 251.3 5.89 69.7

+ Ecoline Phosphite (K)

Source: developed by the authors based on Minfin (n.d.)

This technological measure is particular-
ly beneficial when the fungicide rate is reduced
by 25%, leading to a high level of profitabili-
ty (83.9%) and a reduction in production cost
from 5.93 UAH/kg with the full fungicide rate to
5.63 UAH/kg.

Discussion

The use of phosphite fertilisers (Ecoline Phosphite
(K)) primarily had a positive impact on the growth
of certain biometric parameters of tomato plants,
such as plant height and the number of trusses
per plant. Higher rates of vegetative growth pos-
itively influence future plant productivity by in-
creasing the photosynthetic apparatus and also
facilitating faster recovery of leaves damaged by
diseases (primarily Alternaria leaf blight).

Research indicating certain fungicidal prop-
erties of phosphite fertilisers (Ecoline Phosphite
(K) providing a reduction in disease development
to 65%, and with reduced rates to 50%-60%) is
also supported by the scientific studies of other

researchers. Similar results were obtained in
studies by |. Fagundes-Nacarath et al. (2018) and
L.C. Costa et al. (2020), where the use of phos-
phite fertilisers in bean cultivation reduced the
negative consequences of Sclerotinia sclerotio-
rum development by decreasing photochemical
dysfunctions. However, the action of phosphites
on phytopathogens involves both direct and
indirect effects. In the first instance, accord-
ing to M.G. Yanez-Juarez et al. (2018), phosphite
ions, upon contact with pathogens, affect their
growth and reproduction by influencing the
expression of genes encoding compounds es-
sential for various cell structures. Research by
R. Garcia-Velasco et al. (2020) indicates that the
application of phosphites inhibits the oxida-
tive phosphorylation of oomycete metabolism,
halts mycelial growth processes, and increas-
es the activity of the pentose phosphate path-
way, which significantly reduces enzyme activity.

In the research of O. Silva et al. (2013), phos-
phite was considered a biostimulant of systemic
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acquired resistance. Upon entering the plant cell,
it activates biochemical and structural defence
mechanisms (such as the production of polysac-
charides, phytoalexins, or pathogenesis-related
proteins) which limit the penetration and spread
of pathogens within the plant organism. Accord-
ing to E. Liljeroth et al. (2016), phosphites inhibit
the development of protozoa, oomycetes, fungi,
bacteria, and nematodes, but their effectiveness
depends on the ions bound to the phosphites (po-
tassium phosphite, calcium phosphite, etc.) and
the application methods (drenching and foliar
feeding). The effectiveness of phosphite fertil-
isers is also influenced by the overall technologi-
cal level of the farm and the intensity of the plant
protection system against diseases involving fun-
gicides and biopreparations.

The increase in tomato yield and the im-
provement in produce quality when using fer-
tilisers containing phosphorus in the phosphite
form are attributed to the reduced development
of major tomato diseases and the optimisation of
growth processes due to the stimulating effect of
the fertiliser.

The mechanism by which phosphite affects
plants is not yet fully understood; however, there
is some evidence suggesting it is specific to roots
and not solely related to a role as a pesticide
or fertiliser. For instance, in greenhouse studies
conducted by S. Rossall et al. (2016) on wheat,
oilseed rape, sugar beet, and ryegrass, phosphites
improved root biomass by approximately 30%.
This enhanced the uptake of nutrients from the
substrate, which are essential for developing a
productive photosynthetic apparatus. Neverthe-
less, the fertiliser capacity of phosphites remains
a subject of debate. According to F. Bertsch et
al. (2009), phosphites can be absorbed via roots
or leaves and transported through the xylem
or phloem, but they cannot be directly utilised
as a form of phosphate nutrition and therefore
cannot serve as direct substitutes for phosphate
fertilisers. However, the ability of soil microor-
ganisms to oxidise phosphites to phosphates
presents a possibility for their application as a

source of phosphorus nutrition, as noted in the
study of M. Manna et al. (2016). Microbial oxi-
dation of phosphite is facilitated by the enzyme
phosphite dehydrogenase. Consequently, certain
Bacillus species and other microorganisms are
capable of oxidising phosphite and hypophos-
phite to phosphate.

The mechanism by which phosphite acts on
plants is not fully understood; however, there is
some evidence to suggest it is specific to roots
and not solely associated with a role as a pes-
ticide or fertiliser. For example, in greenhouse
studies by S.Rossall et al. (2016) involving wheat,
oilseed rape, sugar beet, and ryegrass, phosphites
improved root biomass by approximately 30%.
This enhanced the uptake of nutrients from the
substrate required for the development of a pro-
ductive photosynthetic apparatus. Although the
fertiliser capacity of phosphites is still debated.
According to F. Bertsch et al. (2009), phosphites
can be absorbed through roots or leaves and
transported via the xylem or phloem, but they
cannot be directly used as a form of phosphate
nutrition and thus cannot be direct substitutes for
phosphate fertilisers.

It should also be considered that, according
to the results of some studies by E. Estrada-Or-
tiz et al. (2011), the effectiveness of phosphites as
a partial source of phosphorus for plants is con-
firmed. In other studies, phosphites either have
no significant effect on the growth and yield of
agricultural crops or even negatively impact plant
productivity. According to H.Thao et al. (2008), fo-
liar and root applications of potassium phosphite
did not improve the nutrition of spinach (Spina-
cia oleracea L.) and, conversely, strongly inhibited
root growth under phosphate deficiency.

Given that in the present study, foliar appli-
cations of potassium phosphite contributed to
both a reduction in tomato Alternaria leaf blight
development with reduced fungicide rates and an
increase in yield by 9%-16% due to a stimulating
effect on tomato plant growth processes, a dual
action of phosphite fertilisers in open-field toma-
to cultivation can be noted. However, the research
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programme did not allow for the quantification
of the separate contributions of the fungicidal
and stimulating effects of phosphite fertilisers
on tomato yield. This is potentially related to the
close interaction between plant growth process-
es, mechanisms for increasing plant resistance to
phytopathogenic organisms, and the suppression
of their development (Vdovenko et al., 2024).

Similar to various studies by other research-
ers, phosphites demonstrated a positive trend
in improving product quality, contributing to an
increase in the content of soluble dry matter, to-
tal sugars, and vitamin C in tomato fruits. This is
particularly important given the increase in crop
yield. Frequently, an increase in the yield of veg-
etable crops is associated with a decrease in the
content of biologically active compounds in the
produce; hence, the yield level often correlates
inversely with the content of vitamins and sugars
in the produce.

The high economic indicators associated
with the use of phosphite fertilisers are linked to
two factors: the increase in tomato yield resulting
from the stimulating and fungicidal action of the
Ecoline Phosphite (K) product, and the savings
achieved by reducing the amount of fungicides
used (especially with a 50% rate reduction). How-
ever,despite the higheryield obtained when using
the phosphite fertiliser in combination with 75%
of the recommended fungicide rate, the most eco-
nomically expedient option proved to be the ap-
plication of Ecoline Phosphite (K) with onlya 25%
reduction in the fungicide rate, due to the overall
economic benefit realised under those conditions.
Furthermore, reducing the fungicide rate has an
indirect, prolonged positive effect on agrobiocoe-
nosis, reducing the chemical load and decreasing
the likelihood of resistance developing in vari-
ous species of phytopathogenic microorganisms.

Conclusions
Therefore, under irrigated conditions in the Left-
Bank Forest-Steppe of Ukraine for tomato culti-
vation, reducing the rate of recommended fun-
gicides (Ridomil Gold, Luna Experience, Quadris,

Kuts et al.

biopreparations MycoHelp and Phytocid) by 25%-
50% in combination with the comprehensive use
of Ecoline Phosphite (K) fertiliser is effective. The
recommended application schedule for Ecoline
Phosphite (K) is 1 L/ha 10 days after transplant-
ing, followed by 1.5 L/ha 20 days after the first
application, 1.5 L/ha 20 days after the second,
2 L/ha 20 days after the third, 2 L/ha 15 days after
the fourth, and a further 2 L/ha 15 days after the
fifth application.

Observed benefits include an increase in
tomato plant height by 4.3%-8.7% and the num-
ber of trusses by 15.6%-20.0%. Development
of Alternaria leaf blight is reduced to a level
of 60%-65% (compared to 82% in the control).
Under this technological approach, crop yield
increases by 4.98.8 t/ha, or 8.95%-15.9%. Fruit
quality is also enhanced, with increased content
of total soluble solids (up to 3.6%-3.98%), total
sugars (up to 2.49%-2.53%), and vitamin C (up to
25.4825.82 mg/100 g).

The maximum impact was noted when us-
ing 75% of the fungicide rate in combination
with the Ecoline Phosphite (K) application, which
also yielded high economic indicators: a profit of
311.1 thousand UAH/ha, profitability of 83.9%,
and the lowest production cost (5.69 UAH/kg).

The application of fertilisers containing
phosphorus in the phosphite form has proven
to be a promising measure for both optimising
plant protection and improving tomato growth
parameters, yield, and fruit quality under irrigat-
ed conditions. The results obtained confirm the
ability of phosphites not only to act as inducers
of systemic plant resistance but also as a factor
contributing to the reduction of pesticide load
without compromising the effectiveness of crop
protection. Furthermore, their positive influence
on the biochemical composition of the fruits was
established, which is important for improving the
nutritional value of the produce.

Future research perspectives include inves-
tigating the mechanisms of action of phosphite
fertilisers on biochemical and physiological-mo-
lecular processes in tomato plants, particularly
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their effect on enzymatic activity and the an-
tioxidant system. It would also be pertinent to
conduct research into the possibility of complete

technology to conditions of climate change and
increasing water scarcity.
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AHoTauif. MeTolo focnimkeHb 6y10 BU3HAYEHHS eEKTUBHOCTI BUKOPUCTaHHS f06puB 3 docdiTHO0
dopmoto docdopy 3a BUpOLLYBaHHS MOMILOPY B 3polyBaHUX yMoBax JliBobepexHoro Jlicocteny
Ykpainu. MNonboBi pocnigxeHHs nposoaunucs Bnponosx 2022-2024 pokiB B IHCTUTYTI OBOYIBHULTBA i
6awTaHHMUTBa HauioHanbHOI arpapHoi akageMii Hayk YKpaiHu Ha YOpHO3eMi TUMOBOMY ManoryMycHoOMy
BAXKKOCYITMHKOBOMY Ha JNIeCOBMAHOMY CYINIMHKY. BcTaHoBneHo, wo 3a BMPOLLYBaHHA noMmigopy
edeKkTMBHUM ByNo 3MEHLEeHHS HOpMK pekoMeHpoBaHux dyHriunais (Pupgomin rong, JlyHa eknipi€Hc,
KBagpic, 6ionpenapatu Mikoxenn ta ®@itouna) Ha 25-50 % B MOEOHAHHI 3 KOMNIEKCHUM BUKOPUCTAHHAM
nobpus EkonaitH docditHuit K (4epes 10 gHis nicns Bucagku poscagu 1 n/ra +yepes 20 gHis nicns nepuoi
06pobku 1,5 n/ra + uepes 20 gHiB nicns apyroi 06pobku 1,5 n/ra + uepes 20 aHiB nicns TpeTboi 06pobku
+ yepe3 15 gHiB nicns yetBepToi 06pobku + yepes 15 aHiB micna n'atoi 06pobku no 2 n/ra). Bkasawi
TEXHONOTiYHI Niaxoam 3a6e3neynnu 3poCTaHHsA BUCOTU POCAMH NoMifopy Ha 4,3-8,7 %, KinbKOCTi KUTULLb —
Ha 15,6-20,0 %, 3HWXEHHS pO3BUTKY anbTepHapiosy Ao piBHi 60-65 % (Ha koHTponi 82 %). 3a BkasaHoro
TEXHOMOTIYHOMO 3aX0Ay YPOXAMHICTb KyNbTypK 3pocTana Ha 4,9-8,8 T/ra, nigBuLLYBaBCS BMICT y N10AAX
CyXO0i pO34MHHOT peyoBMHM (00 piBHA 3,6-3,98 %),3aranbHoro Lykpy (0o 2,49-2,53 %),Bitaminy C (8o piBHS
25,48-25,82 mr/100 r). MakcuManbHUit BNAUB 3a3HAYAETbCS 33 BUKOPUCTaHHS 75 % HopMu QyHriumais
y NOEAHAHHI 3 BHeceHHs EkonaiiH docdiTHMi K, Lo Takox Ma€e BUCOKi eKOHOMIYHi NOKa3HUKK: NpUBYTOK
Ha piBHi 311,1 T1C. rpH./ra, peHTabenbHicTb — 83,9 % Ta HanMeHLwWwa cobiBapTicTb npoaykuii (5,69 rpH./kr)

KniouoBi cnoBa: Solanum lycopersicum L.; dochopHe XuBneHHs; GiOMETpUYHIi NapamMeTpu POCIMH;
YypOXaWHicTb; 6ioXiMiYHMIM cKnad NPOAYKLii; peHTabenbHiCTb
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