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The decrease in the amount of food products of animal origin, especially in countries with
low living standards and incomes, has led to an escalation of the problem of food protein
deficiency. At the same time, the problem of the so-called hidden hunger caused by a lack of
micronutrients in the diet is becoming an ever-growing danger. Scientists note that this problem
is affecting regions with insufficient food supply, as well as highly developed countries, where
most of the population consumes a lot of energy-intensive, micronutrient-poor foods high
in carbohydrates and fats. Their consumption leads to a significant increase in body weight,
progression of diabetes and cardiovascular diseases, and in children, it causes growth and
cognitive development delays. An alternative way to address this issue could be to increase the
production of plant-based protein, which balanced in amino acid composition. In their group,
peas take one of the leading positions [1,2].

Pea plants have a unique ability to obtain nitrogen for their development through symbiotic
fixation from the atmosphere. Thus, the use of microbial preparations based on strains of
nitrogen-fixing bacteria Rhizobium is a promising method of improving the supply of nitrogen
to plants and the resulting increase in their productivity [3]. The symbiotic interaction between
a plant and its rhizobial partner at the optimal level requires a large amount of P for energy
transfer during nodule functioning. P deficiency leads to a decrease in plant growth and the
formation of their symbiotic apparatus [4]. The synergistic positive effect of N and K is expressed
in an increase in seed yield and protein content [5], as potassium is known to stimulate protein
synthesis [6].

The aim of the study was to determine the effect of different doses of mineral fertilizers
(NP K P K ;s N, P K, ), microbiological preparation BiNitro based on a strain of nodule
bacteria Rhizobium leguminosarum and its metabolic products and their combined use on
pea productivity.

The results of the study showed a significant effect of mineral fertilization and seed
inoculation on the formation of pea symbiotic apparatus. Its size during the growing season
was the highest in the variant BiNitro+P, K, . In the variants with mineral nitrogen application,
the size of the symbiotic apparatus of peas ‘decreased.

The rate of leaf surface formation of pea plants varied significantly depending on mineral
nutrients supply to plants. According to results of the research, an increase in the level of mineral
fertilization improved the conditions for leaf surface formation of plants, and accordingly
contributed to an increase in its size. The highest values of this parameter were noted in variant
BiNitro+N, P, K. and their excess compared to the control in phase of bean formation (BBCH
71) was 15:3%.

In the course of the experiment, uneven increase of leaf surface during the growing season
was revealed depending on the level of nutrient supply of plants. At the initial stages of pea
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development, the leaf surface of plants increased at a slight rate. Its most intensive growth
was observed from the branching phase (BBCH 32) to the flowering phase (BBCH 65). The
maximum size of the leaf surface was reached in the phase of bean formation (BBCH 71). From
the phase of bean formation (BBCH 71) to the phase of grain filling (BBCH 77), a gradual
decrease in the size of the leaf surface was noted. In the experiment, there was a tendency to
increase the size of leaf surface during the growing season with increasing doses of mineral
fertilizers, both in variants with and without seed inoculation.

At the same time, the formation of a leaf surface of sufficient size and its remaining in
an active status for the longest period made it possible to increase the level of absorption of
photosynthetically active radiation by plants and optimize its consumption in the process
of photosynthesis for the production of organic compounds necessary for the seed yield
formation. On average, over 2 years of research, pea seed yields were highest in the variant
BiNitro+N, P_ K, . Seed inoculation provided an increase in this parameter by 6.7% compared
to the control. In the variants of mineral fertilization, the yield of pea seeds exceeded the
control by 8.8-19.3%.
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