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The use of mineral fertilizers has certain ecological caveats due to the
presence of ballast in almost every type of fertilizer, which may contain
environmentally hazardous substances [1]. There may be fluorine, zinc, and even
radionuclides [2]. Different types of mineral fertilizers contain different amounts
of heavy metals: the most dangerous are nitrogenous; phosphorus, potash and
even organic fertilizers contain much more of them [3]. Particularly dangerous
among them are phosphorite flour and low-concentration potassium fertilizers,
which even contain the radioactive isotope K40 [4].

The production of plant products on radio-contaminated soils of Ukraine
(which 1s almost 2 million hectares) has certain features, which mainly consist in
maintaining a sufficient amount of elements that compete with radioactive
1sotopes — potassium and calcium [5]. That is, the presence of a sufficient amount
of the latter blocks the consumption of radioactive elements by plants. Also, in
this sense, maintaining optimal soil acidity by liming is of great importance [6].

In conditions of drought, which, unfortunately, is becoming the norm for
most regions of Ukraine, first of all, it should be borne in mind that mineral
fertilizers in contact with the soil can absorb moisture, that is, dry out nearby
plants. To evaluate this effect, the term "salt index" is used: the lower it is, the
safer it is. The lowest salt index is found in phosphate fertilizers (superphosphate,
ammonium monophosphate), anhydrous ammonia and KAS. Potassium fertilizers
have the highest index, so they should be applied in the fall [7]. Complex
fertilizers that contain potassium also have a high salinity effect and should not
be applied at the same time as sowing. Due to the lack of moisture, the application
of phosphorus fertilizers in the spring does not give an effect, therefore, they
should be applied only in the fall.
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As for the influence of plant nutrition on the quality of products produced
from them, it is as follows. For grain crops (gluten content), this is primarily an
improvement in nitrogen nutrition; the increase in the oil content of sunflower
seeds is achieved by providing adequate phosphorus and potassium. In sugar
beets, the sugar content increases by 1.1% with proper (K150) potassium supply,
while an increase in nitrogen nutrition above N180 reduces sugar content by 2.3%.

Separately, we should dwell on the agrochemistry of growing agricultural
crops. Today, the ratio of applied nutrients (NPK) in Ukraine is 0.7 : 0.16 : 0.14,
which is far from optimal (1.0 : 0.8 : 0.7). Taking into account the fact that Ukraine
harvests consistently high crops (in 2021 they were even record-breaking), it is
not difficult to come to the conclusion that against the background of a lack of
organic matter, this is achieved by the depletion of arable land.

Taking into account the rapid increase in the cost of mineral fertilizers, the
only way to eliminate this problem is a scientifically based system of mineral
nutrition of plants. After wintering, it is impractical to carry out spring fertilizing
on crops thinned by more than 50%, it is better to reseed. Crops damaged by frost
should be fertilized with an increased (60—70 kg/ha) dose of nitrogen, and frost
fertilization should be done in fields with leveled terrain due to the risk of food
being washed into water bodies and their contamination. Fertilization of winter
crops must be carried out in 3—4 measures: 60—70 kg/ha — at the beginning of the
growing season (with ammonium nitrate); 35-40 — at the beginning of entering
the tube (with ammonium nitrate) and 40-50 — in the event of the appearance of
a flag leaf (urea solution or KAS) by sprayers with or without drawing hoses. In
the last case, to prevent burns of plants and especially the flag leaf, the
concentration of urea in the working solution should be 10—13%. This should be
done at daytime air temperatures of up to +25 °C. In the case of feeding KAS-32,
the dose of nitrogen should not exceed N10 with a consumption rate of the
working solution of 250-300 I/ha.

The use of KAS has a certain limitation: for KAS-32, the air temperature
must not be lower than 0 °C due to the risk of its crystallization. In the period of
negative temperatures, it is necessary to use KAS-30 or KAS-28 with a
crystallization temperature of -9 and —17 °C, respectively, it is even more useful
to use KAS+S instead of KAS-32 with the addition of sulfur, which can give an
increase in yield, how to compare with with the use of ammonium nitrate, up to
10%, and KAS-32 - 4%, and the content of protein in grain by 1%, and gluten —
by 2%. The optimal period for foliar feeding is the period after the flowering phase
until the end of the milky grain ripeness phase. The effectiveness of fertilizing in
later periods (dough-like, waxy maturity) is ineffective due to the fact that in this
period the supply of reserve substances to the grain and absorbed 1
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