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sorghum. The mid-season variety Vinets is more responsive to the application of these 

agrotechnical methods.  
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An important factor in achieving economically and environmentally sustainable 

food security is the expansion of legume cultivation areas and an increase in their 

productivity. Soybeans are the most important food and feed legume currently grown 

worldwide in various climatic conditions. As a source of high-quality, low-cost plant 

protein and oil, it plays a significant role in providing the population with high-quality 
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food products, as well as in ensuring the sustainability of agriculture due to the high 

concentration of protein and oil in its seeds and low dependence on nitrogen supply.  

Its cultivation is one of the factors improving the physical and chemical 

properties of the soil, which is caused by the ability of its plants to fix atmospheric 

nitrogen in symbiosis with nodule bacteria. At the same time, a lot of nitrogen is 

released into the soil from soybean plant residues after the crop is harvested. An 

important technique for increasing its productivity is the improvement of the nutrient 

regime. A limiting factor in the productivity of agricultural crops, particularly 

soybeans, is the insufficient supply of micronutrients to plants. This can be resolved by 

feeding plants during their growing season, which is considered an additional fertilizer 

application strategy. One of the main advantages of this agricultural technique is the 

supply of nutrients for plants, particularly those that are unavailable during critical 

periods of consumption. In this case, nutrients are absorbed by the leaf blades and 

transported to other organs, thus replenishing the reserves of essential nutrients and 

ensuring metabolic processes. One of the important elements for plant growth and 

development is boron. Its importance is known in the processes of nitrogen fixation, 

nodule formation, nodulin protein synthesis in nodule parenchyma cells, as well as in 

the disruption of the oxygen diffusion barrier.  Molybdenum is an important component 

of enzymes, in particular nitrate reductase and nitrogenase, which are involved in 

nitrogen metabolism. A deficiency of this element leads to various phenotypic changes 

that hinder their growth. A promising approach to sustainably increasing the efficiency 

of crop cultivation, particularly soybeans, is the application of biofertilizers. The 

integration of biological agents as substitutes for chemical fertilizers has the potential 

to significantly improve various crop parameters and soil quality parameters by adding 

essential components such as nitrogen, phosphorus, potassium, vitamins, proteins, and 

stimulants to the rhizosphere [48].  

The aim of the study was to determine the effect of the use of biofertilizers based 

on nitrogen-fixing and phosphorus-mobilizing microorganisms and Mo in pre-sowing 

seed treatment, feeding soybean crops in the budding phase B, and their combination 

on individual plant productivity and soybean seed yield.   

Field experiments were conducted on the territory of the state enterprise 

“Experimental Farm ‘Stepne’ of the Institute of Pig Breeding and APV of the NAAS” 

during 2024 and 2025.  

Individual plant productivity is a result of complex interactions between all 

physiological processes throughout the growing season under the influence of a range 

of environmental factors. The content of sufficient amounts of mineral nutrients in the 

soil has a key role in plant development and the formation of their productivity 

elements. The results of the study indicate a positive effect of the studied technology 

elements and their combinations on the biological productivity of soybean plants. In 

the variants of Mo use in the treatment of soybean seeds before sowing, an increase in 

the number of pods, seeds in them, and the weight of 1,000 seeds by 3.0 pcs, 6.0 pcs, 

and 3.1 g, respectively, was noted compared to the control variant. The combination of 

this agricultural practice with foliar fertilization B provided an increase in the studied 

parameters of soybean plants by 5.0 pcs, 9.0 pcs, and 5.0 g compared to the control, 
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respectively. The use of biofertilizer based on nitrogen-fixing microorganisms 

improved the conditions for the formation of the generative sphere of plants and the 

relevant development of crop elements, as a result of which the number of pods and 

seeds in them, as well as the weight of 1,000 seeds, exceeded the control variant by 1.0 

piece, 2.0 pieces, and 1.6 g, respectively  , compared to the control variant. In the 

variant of complex application of biofertilizer and Mo, an increased amount of 

structural elements of the soybean crop by 4.0 pcs., 7.0 pcs.  and 4.1 g compared to the 

control was noted. The combination of pre-sowing seed treatment with the HiStick Soy 

+Mo complex and foliar application of plant B fertilizer provided an increase in the 

number of pods and seeds formed on the plants, as well as the weight of 1000 seeds by 

8.0 pcs., 14.0 pcs. and 7.1 g, respectively, compared to the control. The integrated use 

of biofertilizers based on nitrogen-fixing and phosphorus-mobilizing microorganisms 

in pre-sowing seed treatment made it possible to increase the number of pods and seeds 

formed on plants, the weight of 1,000 seeds by 2.0 pieces, 4.0 pieces, and 2.4 g, 

respectively, compared to the control.  The addition of Mo to the complex of 

biofertilizers increased these parameters by 6.0 pcs, 11.0 pcs, and 6.1 g, respectively, 

compared to the control.  In general, the individual productivity of soybean plants was 

highest in the variant of combining seed inoculation with biofertilizers based on 

nitrogen-fixing and phosphorus-mobilizing microorganisms + Mo and foliar 

application with B in the budding phase. In this variant, soybean plants formed an 

average of 47 pods and 81 seeds. The weight of 1,000 seeds was 154.8 g.  

The number of beans, seeds in them, 1,000 seed weight, determined the overall 

seed yield of soybean. The highest value of this parameter  (2.36 t/ha) was observed in 

the variant combining seed inoculation and Mo treatment and foliar application with B 

at budding stage. 

Thus, the combination of seed inoculation with biofertilizers based on nitrogen-

fixing and phosphorus-mobilizing microorganisms with Mo and foliar application of 

plants in the budding phase makes it possible to improve the conditions for the growth 

and development of  soybean plants and increase the overall productivity of its crops.  
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Одним із важливих напрямів підвищення продуктивності озимої м’якої 

пшениці є удосконалення системи мінерального живлення із залученням 

біорегуляторів росту, які здатні активізувати фізіолого-біохімічні процеси в 

рослинах. Поєднання таких засобів із карбамідно-аміачною сумішшю 

вважається ефективним технологічним підходом, що забезпечує швидке 

надходження доступного азоту та сприяє розкриттю генетичного потенціалу 

сортів. Використання біорегуляторів покращує засвоєння елементів живлення, 

стимулює розвиток вегетативних і генеративних органів, що в підсумку 

відображається на формуванні структурних складових урожаю [2, 3]. 

В умовах сучасного землеробства, де акцент робиться на стабільність 

виробництва і раціональне використання добрив, особливо важливими є 

дослідження взаємодії КАС із різними біорегуляторами. Аналіз їх впливу на 

морфологічні показники, інтенсивність розвитку колосу та утворення зерна 

дозволяє обґрунтувати доцільність застосування певних препаратів і розробити 

найефективніші схеми живлення для середньостиглих інтенсивних сортів 

пшениці м’якої озимої [1].  

Мета дослідження: дослідити закономірності формування продуктивності 

м'якої озимої пшениці сортів Ефектна та Астарта у залежності від використання 

біорегуляторів росту Aminorost та Граундфікс, у поєднанні з карбамідно-

аміачною сумішшю (КАС) за умов весняного підживлення. Результати 

досліджень наведені у таблицях 1 і 2. 
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